
 
 

 
LABONET 5-year Plan 

1. Introduction  
The safe management and disposal of low and intermediate level radioactive waste requires accurate 

and quality assured characterization by non-destructive and destructive methods, and determination of the 
radionuclide inventory, chemical, physical properties in the different steps of waste management. Relevant 
procedures, standards and practices have been developed and continue to be refined in waste characterisation 
facilities in Member States.  Sharing of information between facilities and practitioners underpin the on-
going development of such procedures, standards and practices. International Network of laboratories for 
Nuclear Waste Characterization (LABONET) network will focus its attention on proven practices and 
successful implementation. The network will build on world class research and characterization activities 
both nationally and internationally by sharing information between Member States. 

 
2. Objective  

This document outlines the key activities of the LABONET network over the 2018-2023 period. This 
document is supported by a number of Project Proposals which outline the initial scope, schedule and 
resource requirements for the activities of the LABONET network.   

 
3. Expected outcome 

LABONET network is required to produce outcomes directly relevant to the needs of the Member 
States and are aligned with the objectives of the IAEA. The following outcomes are expected as a result of 
implementing this 5-Year plan.  

 
1. Assist Member States to find and apply safe, prompt and cost-effective solutions to characterise 

radioactive waste 
2. Facilitate exchange information and expertise between Member States on waste characterisation 
3. Provide training and education in waste characterisation activities   
4. Assist member states to improve the effectiveness and efficiency of waste characterisation activities.  

 
Expected outcomes of each of the proposed activities in this 5-Year plan are described in detail in 

each of the Project Proposals.  These outcomes are mapped to the proposed projects in Table 1 
 

4. Delivery method  
These outcomes will be achieved by target projects and thematic technical meetings held under the 

LABONET network.   
 

The technical meetings will be held on a regular basis and will provide a platform for the LABONET 
members to interact with each other, sharing information and experience.  

 
All approved project proposals in this 5-year Plan will be implemented through the Working Groups 

appointed by the Steering Committee.  These Working Groups report to the Steering Committee as required. 
Working groups are disbanded after the delivery of the project. 

 
5. Overview of activities  

This 5-year plan is expected to guide the activities of LABONET network to ensure specific, 
measurable and realistic outcomes, directly relevant to the needs of the Member States and are aligned with 
the objectives of the IAEA are achieved in a timely manner.   

 
These activities will be delivered as ‘projects. Table 1 gives overview activities in this 5-Year plan. 

These projects could be scheduled the next 5-year period subject to resources and the availability of 
LABONET members to join the respective Working Groups. 
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Table 1: LABONET activities from 2018-2023 
Project / Activity Primary Output Expected 

duration    
Key 
outcomes*  

Responsible SC 
Member  

Sampling of 
radioactive wastes – A 
Guidance 

LABONET Wiki article 
on guidelines for sampling 
radioactive waste 

3 years 1 and 4 Júlio Takehiro 
Marumo 

 

Catalogue of 
methodologies for 
demonstrating compliance 
with Waste Acceptance 
Criteria (WAC) 

LABONET Wiki article 
with a catalogue of methods for 
demonstrating compliance with 
WAC 

5 years 1,2, and 4 Makoto 
Kashiwagi 

Analysis of toxic, non-
radioactive constituents in 
radioactive waste or 
radioactive waste packages 

LABONET Wiki article 
on non-radioactive toxic 
substances in radioactive waste 
and their management options. 

4 years 1,2, and 4 Pierre Van 
Iseghem 

 

Develop a guideline 
for data quality management 
of the declared characteristics 
of radioactive wastes  

A LABONET Wiki 
article on data quality 
management of the declared 
characteristics of waste 

3 years 1,2, and 4 Leo van Velzen 
 

Inter-comparisons; DA 
proficiency tests on samples 
and an NDA proficiency tests 
on full size 220 liter drums 

Reports on a DA 
proficiency test on samples and 
on a NDA proficiency tests on 
full size 220 litre drums  

5 years 2 and 4 Leo van Velzen 
 

Developing e-Learning 
modules for Scaling Factor 
method 

Waste Characterisation 
e-Learning Modules published 
on CONNECT. 

3 years 1, 3 and 4 Makoto 
Kashiwagi 

     

*   Outcomes mapped to Expected outcomes listed in Section 3. 
 

6. Project proposals  
Preliminary project proposals included in the 5-Year plan are given below Each project proposal 

provides a brief overview of the scope of the project, the key outcomes expected, key activities and the 
schedule for het project and the resources required. These proposals also identify the high-level assumptions 
that underpin these proposals and provide a brief justification for the project. 

 
1. Proposal A: Sampling of radioactive wastes – A Guidance; 
2. Proposal B: Catalogue of methodologies for demonstrating compliance with Waste Acceptance Criteria 

(WAC); 
3. Proposal C: Analysis of toxic, non-radioactive constituents in radioactive waste or radioactive waste 

packages; 
4. Proposal D: Development of a guideline for data quality management of the declared characteristics of 

radioactive wastes; 
5. Proposal E: Inter-comparisons; DA proficiency tests on samples and a NDA proficiency tests on full size 

220 litre drums 
6. Proposal F: Developing e-Learning modules for Scaling Factor method. 
 

  

2 
 



Annex A ToR Project: Sampling of radioactive wastes – A Guidance 
 
Background 
Radioactive waste management requires well-planned activities in order to provide confidence to the 

entire system including processes and final products. Among them, as part of a waste characterization 
program, an accurate assessment of the physical, chemical and radiological characteristics of the waste 
should provide reliable data in order to demonstrate that final product meets given requirements for quality 
and waste acceptance criteria for disposal.  One important aspect to consider which affects the quality of the 
analyses results is sampling. Depending on the type of the waste, taking representative samples cannot be an 
easy task. Some wastes may possess a wide degree of complex properties and taking representative samples 
is quite difficult.  

 
Objective 
This project aims to elaborate a guidance for LABONET members to establish sampling procedures 

for a characterization program.  This guidance will provide a tool with recommendations for the elaboration 
of country-based sampling procedures adapted to the different realities of Member States. 

 
Justification 
To ensure the safety and quality of radioactive waste packages, MS need effective radioactive waste 

control systems and national laboratories. For this, MS must have appropriate infrastructure, trained 
personnel, and the capability to establish sampling procedures oriented to waste characterization.  In 
addition, MS need to have validated analytical methods and thus sampling is an important step. Indeed, the 
sampling method and procedure is accepted to be a major source of uncertainty in the radionuclides 
inventory values. 

 
Proposed activities 
This project will be focused on the development of a guide for sampling methodology to following 

waste characterization: 
a.  from operational and decommissioned facilities 
b.  of historical waste 

This guide will cover aspects of specific analysis such as destructive analysis as well the requisites 
and methods to determine scaling or correlation factors.   

 
Required resources  
Funds for consultant meetings at the IAEA. Number of meetings: 3 (to be defined), 5 experts. 
 
Key output 
Basic guidance for sampling of radioactive wastes. Content will include strategy, equipment, 

procedure (sample property, frequency, volume, etc.), preparation for analysis, and data quality (Nuclear 
Energy Series Technical Reports). 

 
Key assumptions  

This project proposal is based on the following assumptions.  
• There will be sufficient interest in member states on this project and participants would be available 

to join the Working Group.  
• There would be no significant development in this space in the next 5 years that would obviate the 

need for this project   
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Topic/project: “Sampling of radioactive wastes – A Guideline”, Basic schedule (3 years developing plan) 
Responsible 

group First year Second year Third year Fourth year Fifth year 

Steering 
Committee 

- Announcement of subject and plan to proceed 
- Support to gathering information from 

LABONET/ IAEA member body  
- Justification plan (if required) etc. 

- Check and review to progress. 
- Justification plan (if required) 

etc. 

--- --- --- 

Information from 
LABONET 
network members 

- Practices and experiences for developing 
Sampling Guide 

- Continues gathering additional 
information 
(if required) 

--- --- --- 

Working group - Create database of literatures and information 
for making guideline 

- Develop main contents and structure of basic 
guideline for each sampling 
(operational/decommissioned waste, 
historical waste, for Scaling factor) and 
related literature. 

- Discussion and drafting the 
contents of basic guideline 

- Progress report 

- Progress report 
- LABONET Wiki article 

--- --- 

Outcome 
Basic guideline 

--- --- Published Basic guideline   

Base References IAEA-TECDOC-1537 
ISO21238;2007 
NW-T-1.18-2010 
ASTM C1751 – 11 
LABONET meeting documents 

    

Interfaces - IDN 
- IPN 
- Operational NPP’s 
- DISPONET 

    

Other references:        IAEA-TECDOC-1537 Strategy and Methodology for Radioactive Waste Characterization 
                                   ASTM C1751 – 11 Standard Guide for Sampling Radioactive Tank Waste 
                                   ISO21238;2007 Scaling factor method to determine the radioactivity of low- and intermediate-level radioactive waste packages generated at NPP  
                                   dNW-T-1.18-2010 Determination and Use of Scaling Factors for Waste Characterization in Nuclear Power Plants 
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Annex B ToR Project: Catalogue of methodologies for demonstrating compliance with Waste 
Acceptance Criteria (WAC) 

 
Background 
Verifying that the waste acceptance criteria for radioactive waste immobilization and disposal are 

fulfilled is a key action in the entire flow-sheet of the back-end of the fuel cycle. In this project we will 
restrict to the criteria relating to the radionuclide inventory of the radioactive waste or waste packages, as 
this is probably the major criterion, and as different methods exist to determine this. Radionuclide inventory 
can be determined using non-destructive assay (NDA) or destructive analysis (DA), by calculations (for 
instance using activation codes coupled with Monte Carlo modeling), and by making use of the scaling 
factor (SF) method. The radionuclides that must be determined may be easily measurable but many of them 
will be difficult-to-measure. Different methods may lead to very different quality in outcome, as well as in 
budget. The preferred methodology will also depend on the kind of waste or waste package: level of 
radioactivity, homogeneity, knowledge of the primary waste, etc. Therefore, it is highly recommendable that 
the methodology of determining the radionuclide inventory be carefully considered.  

 
Proposed activities      
The following actions are proposed: 

• Select a number of waste fluxes (immobilized or not) of interest for the participants, and list the 
according waste acceptance criteria; in addition, collect the known information on the radionuclide 
inventory;  

• Select a few waste fluxes, and perform estimations using different combinations (e.g. (1) no DA, 
only NDA and SF, (2) NDA, DA, SF, (3) NDA, modeling calculations, SF. Results will be 
discussed in terms of quality of the results and budget.  

• The results will be discussed jointly, to lead to recommended methodologies for selected waste 
fluxes.       

 
Expected outcome  
The recommended methodologies for a number of selected waste fluxes will be published as a 

catalogue on Wikipedia. This should lead to the most widely kind of sharing of information towards 
interested parties.   

 
Required resources 
Working group:  

- case studies: 1-person year 
- preparation of the report: 0.25-person year 
- meetings: 9 totals (1 first year; 2 next 4 years), 6 participants / meeting  

 
Key assumptions  

This project proposal is based on the following assumptions.  
• There will be sufficient interest in member states on this project and participants would be available 

to join the Working Group.  
• There would be no significant development in this space in the next 5 years that would obviate the 

need for this project.  
 
Proposed basic schedule (5 years action plan)  
See Table below. This project should start as soon as possible.   
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Topic/project: “Catalogue of methodology for demonstrating compliance with Waste Acceptance Criteria”; Basic schedule – 5-year plan 
Responsible 

group 
First year Second year Third year Fourth year 

Fifth year 

Steering 
Committee 

- Announcement of 
subject and plan to 
proceed 

- Nomination of the 
Working Group team  

- Justification of plan (if 
required), etc. 

- Check and review progress. 
- Summarize meeting results 
- Justification of plan (if 

required), etc. 

Continue (check and 
review progress) 

Continue 
(check and review progress) 

Continue 
(check and review 

progress) 

Information 
from 
Participants 
member 
 in LABONET 
(Network) 

Questionnaire to all 
members on (1) waste 
fluxes of interest (2) 
related waste acceptance 
criteria 

- Check progress report from 
Working Group  

- Continue gathering new 
information 
(if required) 

Continue Continue Continue 

Working group Prepare internal 
organization  

- Collect the results of the 
questionnaire (waste fluxes, 
acceptance criteria, present 
characterization plan) 

- Discuss about the structure 
of the catalogue  

- Perform the Case Studies   

- Continue Case studies 
- Report   

- Continue Case studies 
- Report  

Report 
LABONET Wiki article 

(continue) 

Base 
References 

TBD     

Interfaces - IDN 
- IPN 
- Environet 
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Annex C ToR Project: Analysis of toxic, non-radioactive constituents in radioactive waste or 
radioactive waste packages 

 
Background 
The knowledge of the inventory of toxic, non-radioactive elements in radioactive waste or radioactive 

waste packages could well become an obligation in the near future. This need will be driven by the waste 
acceptance criteria for disposal or from other steps in the lifecycle of the radioactive waste. This request is 
not unrealistic, as the list of radionuclides to determine usually becomes larger upon moving ahead with the 
disposal projects, and yet it became a reality in a few countries. There are some R&D studies on-going on 
how to measure the toxic, non-radioactive constituents in radioactive waste or radioactive waste packages.  
This topic was discussed as one emerging topic of common interest in the breakout session at the last annual 
Labonet meeting (2016, CEA Cadarache). 

 
Proposed activities 
The following activities are proposed: 

- List the toxic, non-radioactive waste constituents of interest, and identify common interests. These 
toxic constituents may be different in nature (weight, complexation, etc).  

- Check for any requirements in the waste acceptance criteria. These will be different depending on 
each country.   

- Review the analytical possibilities to determine the inventory of toxic, non-radioactive constituents 
in radioactive waste – either by non-destructive or by destructive analysis.  
 

Expected outcome  
The outcome should be a report, consisting of (1) an overview of the toxic, non-radioactive 

constituents in radioactive waste of relevance for the Member States, (2) possible techniques to determine 
these inventories, and (3) recommendations for further research if needed, and subsequent recommendations 
for cooperation between members of LABONET.  

 
Proposed basic schedule (4 years action plan)  
This project might not need to start at the same time as the other projects proposed by LABONET. 

The project could be completed within a four years’ time. The schedule is shown in the Table below.    
 
Required resources  
Required resources refer to the activities of the Working Group only, as we assume that the Steering 

Committee of LABONET will meet at a regular basis anyway.  
- Working group: 2 working group meetings (6 participants × 2 times/year), for 3 years; 
- Presentations by external experts (non-members of WG): 3 invited speakers (TBD). 

 
Key assumptions  

This project proposal is based on the following assumptions.  
• There will be sufficient interest in member states on this project and participants would be available 

to join the Working Group.  
• There would be no significant development in this space in the next 5 years that would obviate the 

need for this project   
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Topic/project: “Analysis of toxic, non-radioactive constituents in radioactive waste or radioactive waste packages” 
Responsible 

group 
First year Second year Third year Fourth year 

Steering 
Committee 

- Announcement of subject 
and plan to proceed 

- Nomination of the Working 
Group team  

- Justification to plan (if 
required) etc. 

- Check and review to progress. 
- Summarized meeting results 
- Justification to plan (if required) etc. 

continue continue 

Information 
from 
Participants 
member 
 in LABONET 
(Network) 

Questionnaire to all members 
on (1) toxic, non-radioactive 
elements to consider, and (2) 
related waste acceptance 
criteria 

- Progress report to Participate Member 
- Continues gathering new information 

(if required) 

continue continue 

Working group  - Summarize the results of the questionnaire 
(toxic constituents, acceptance criteria)  

- Review the analytical techniques  

- Continue 
- Case studies  

Report 
LABONET Wiki article 

Base 
References 

TBD    

Interfaces - Environet 
- Disponet 
- IPN 
- IDN 
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Annex D ToR Project: Develop a guideline for data quality management of the declared 
characteristics of radioactive wastes 

 
Background 

The data, an accurate description of the non- and radiologically contaminated materials present in a 
waste package, is an important necessity for a radiologically characterization of these materials. 

One of the results of an EC-funded project (EC F14 WCT 950007) shows that the accuracy of the non-
destructive (ND) radiological characterization of 220 litter waste drums, with prior knowledge of the content 
based on best practices, will be in the order of 10% for 60Co and 137Cs while without prior knowledge the 
accuracy will be in the order of about 25%. This large difference in accuracy in the analyse results is due to 
the fact that not the correct ND method and efficiency calibration could be applied. 

Therefore, it is proposed to improve the “data management of the declared characteristics of radioactive 
wastes” so that analysis results of routine ND characterizations of radioactive wastes can be obtained with 
accuracy’s that will be as good as possible. 

 
Expected outcomes 

This topic and project aim to develop a guideline that should be applicable for waste producers and 
waste management organizations of Member States to collect the data of the origin of the non- and 
radioactively contaminated materials present in wastes, so that the radioactivity present in these wastes can 
be obtained by routine ND characterization with the best accuracies.  

 
Proposed basic schedule (3 years action plan) 

Development of “the Guideline” for the data management of the origin of wastes could be executed 
based on the basic schedule that is shown in Table-1. This basic schedule is consisted from 3 parts which are 
proceeded by following responsible groups.  

 
• Actions by LABONET Steering committee 
• Actions by LABONET members and participants 
• Actions by Project team  

 
Required resources 

The human resource (experts) and budget are additionally required for executing the proposed actions 
based on the schedule and action plan which are shown in Table-1. 

 
  Project team:  5-6 experts (including Project team leader) × 2 times/year (Project team meeting); 
• 2 NDA characterization experts 
• 1 DA characterization expert 
• 2-3 Waste Management experts 

 
Key assumptions  

This project proposal is based on the following assumptions.  
• There will be sufficient interest in member states on this project and participants would be available 

to join the Working Group.  
• There would be no significant development in this space in the next 5 years that would obviate the 

need for this project.  
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Topic/project: “Develop a guideline for data quality management of the declared characteristics of radioactive wastes”, 3 years developing plan.  

Responsible 
group 

First year Second year Third year Fourth year Fifth year 

LABONET 
Steering 
Committee 

- Announcement of project in 
LABONET Network 

- Justification of plan (if required) 
etc. 

- Check and review progress. 
- Justification of plan (if required) 

etc. 

- Check and review 
progress. 

 

continue continue 

Information from 
Participants or 
members from 
LABONET 
(Network) and 
vice versa 

- Providing info about practices and 
experiences in “Data management 
of the origin of wastes” 

- Informing about progress made 

- Informing about progress - Informing about 
progress 

continue continue 

Project team - Collect and add literatures, and 
information in ‘LABONET 
Reference Library” 

- Create overview of existing 
practices and experiences 

- Create overview of eventual gaps 
in existing practices 

- First Meeting: Create first Draft 
Guideline 

- Second Meeting: Create final 
Draft of Guideline 

--- --- --- 

Outcome 
LABONET 
Reference Library 

- Updated with literature about 
existing practices and experiences 
in “Data management of the origin 
of wastes” 

--- --- --- --- 

Outcome 
Guideline 

--- - Drafting text material 
 

Final report 
LABONET Wiki article 

--- --- 

Interfaces - IDN 
- ENVIRONET 
- DISPONET 
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Annex E ToR Project: Inter-comparisons; DA proficiency tests on samples and a NDA proficiency 
tests on full size 220 liter drums 

 
Background 
In most Member States of the IAEA organizations are existing that are applying destructive assay (DA) 

and non-destructive assay (NDA) methods to characterize radioactive waste. These methods are based on 
various hardware, software analysis programs and procedures.  

Participating in proficiency (inter-comparison) tests is a proven method to improve the performance of 
an applied DA- and NDA methods in an organization. However, since proficiency tests dealing with the 
challenges in DA and NDA on radioactive samples and real size radioactive waste packages (e.g. 220 liter 
drums) are not available in most Member States, the QA/QC and accuracy of applied methods cannot be 
compared with those in other Member States. 

 
Proposed activities 
The following activities are proposed: 

• To investigate the need of Member States in the types of inter-comparisons.  
• To investigate the support that the Agency could provide by the IAEA LABONET Network in organizing 

DA and NDA inter-comparisons that fit the needs of Member States. Further, it has to be noted directly 
that this will not mean that the IAEA will fund all or a part of the costs of an inter-comparison as inter-
comparisons on real-size samples e.g. 220 liter drums and the international transport of these drums could 
be costly. 

• To investigate the design and the specifications of the sample for a first DA inter-comparison. 
• To design and perform, due to the repeated requests of participants of Members States at LABONET 

Network meetings, a full-size NDA inter-comparison on 220 liter drums. Note 1: The content of the 
proficiency test drums will be constructed out of non-radioactive materials with different densities in 
which special designed line sources will be placed.  
Note 2: By the development of the design of the test drums and radioactive sources will be taken into 
account that they fit/can apply for successive proficiency tests. 

 
Expected outcomes 

• Overview of the need of Member States in types of inter-comparisons dealing with the radiological 
and non-radiological characterization of wastes; 

• Overview of the support that the Agency might be able to provide by the IAEA LABONET Network 
in organizing DA and NDA inter-comparisons that fit the needs of Member States; 

• A report dealing with the design and the specifications of the sample for a first DA inter-comparison; 
• A report dealing with the results of an NDA inter-comparison on full size 220 liter drums. 

 
Proposed basic schedule (5 years action plan) 

Development of “Inter-comparisons; DA proficiency tests on samples and an NDA proficiency tests on 
full size 220 liter drums” could be executed based on the basic schedule that is shown in Table-1. This basic 
schedule is consisted from 3 parts which are proceeded by following responsible groups. 

 
• Actions by LABONET Steering committee 
• Actions by LABONET members and participants 
• Actions by Project team  

 
Required resources 

The human resource (experts) and budget are additionally required for executing the proposed actions 
based on the schedule and action plan which are shown in Table-1. 

Project team:  6 experts (including Project team leader) × 2 times/year (Project team meeting); 
• 2 DA characterization waste experts 
• 4 NDA characterization waste experts 

 
Key assumptions  

This project proposal is based on the following assumptions.  

11 
 



• There will be sufficient interest in member states on this project and participants would be available to 
join the Working Group.  

• There would be no significant development in this space in the next 5 years that would obviate the 
need for this project.  

• The number of organizations and Member States, participating in a DA or NDA proficiency test, has 
to be sufficient (e.g. > 20), due to the costs of organizing such proficiency tests. 
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Topic/project: “Inter-comparisons; DA proficiency tests on samples and a NDA proficiency tests on full size 220 liter drums”, 5 years plan. 
Responsible 

group 
First year Second year Third year Fourth year Fifth year 

LABONET 
Steering 
Committee 

- Announcement of project in 
LABONET Network 

- Justification of plan (if required) 
etc. 

- Check and review progress. 
- Justification of plan (if required) 

etc. 

- Check and review 
progress.  

- Justification of plan (if 
required) etc. 

- Check and review 
progress.  

 

- Check and review 
progress.  

Information from 
Participants or 
members from 
LABONET 
(Network) and 
vice versa 

- Provide information about needed 
inter-comparisons on DA and 
NDA characterization of 
radiological and non-radiological 
materials in wastes 

- Provide detail information for a 
first DA inter-comparison 

- Provide detail information for 
NDA inter-comparison on a full 
size 220 liter drum. 

- Informing about progress made 

- Informing about progress 
- Inform about design of first set of 

220 liter drums for NDA tests 
- Inform about design of the 

sample for the DA tests 

- Informing about 
progress 

- Participants 
performing DA 
and NDA 
proficiency tests 

- Participants send 
in results 

--- 

Project team - Design questionnaires dealing 
with inter-comparisons in general 
and specific ones for DA and an 
NDA on a full size 220 liter drum. 

- Send questionnaires to Member 
States and LABONET members. 

- Create overviews, analyse and 
report the results of the 
questionnaires 

- Investigate Agency’s support 
-  

- Design of the first set of 220 liter 
drums 

- Design of the special radioactive 
line sources and samples. 

- Investigate the costs for 
manufacturing of these drums 
and samples including the 
radioactive sources. 

- Investigate costs for transport. 
- Design the subscription form for 

participation and send this form 
to Member States and interested 
organizations. 

- Analyse the response 

 

- Check design of drums 
- Manufacturing of a 

proto-type set 
- Manufacturing of all sets 

and samples 
- Check design of the 

radioactive line sources 
and samples 

- Manufacturing of all 
sources 

- Preparing of the first 
inter-comparison DA 
and NDA tests 

- Transport of drums and 
samples to participants 

- Defining 
analysing 
procedure of 
analysing results 

- Analysing of 
received results 

- Reporting of 
results. 

- Finalizing report 

Outcome 
LABONET 
Reference Library 

--- --- --- --- --- 

Outcome 
Inter-comparisons 

- Overview of needed inter-
comparisons 

- Detail design of first set of 220 
liter drums and samples 

- Finalizing the design of 
drums, line sources and 

- Draft report on 
inter-comparison 

- Final report on 
inter-comparison 
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Responsible 
group 

First year Second year Third year Fourth year Fifth year 

- Specifications for the design of the 
sample for the first DA inter-
comparison 

- Specification for the design of the 
220 liter drums for the first NDA 
inter-comparison 

- Results of subscription on this 
DA and NDA inter-comparison 

 

samples 
- Manufacturing of all sets 

of drums, line sources 
and samples 

- Transportation of all 
drums to participants 

on 220 liter drums 
- Draft report on 

samples 

on 220 liter 
drums 

- Final report on 
samples 

Interfaces - IDN 
- ENVIRONET 
- DISPONET 
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Annex F ToR Project: Developing e-Learning modules for Scaling factor method 

 
Background 

Determination of radioactivity of “Difficult-To-Measure (DTM) nuclides” such as C-14, Ni-63 for 
disposing LLW packages is applied “Scaling factor method” that is used the correlation between the 
activity of DTM nuclides which are collected by radiochemical analysis and key nuclide such as Co-60. 

The basic technical documents (standard and guideline) of Scaling factor method had already been 
developed as the ISO standard ISO21238:20071) and IAEA nuclear energy series NW-T-1.182) based on 
the many country’s practices. Furthermore, many Member States of LABONET should develop Scaling 
factor method by their selves in near future. 

Therefore, the optimal timing to start development “e-Learning module” which required from 
member of IAEA LABONET is “Now”. 

1) ISO 21238 was published in 2007, gives guidelines for the general methodology for empirically 
determining Scaling factors. 

2) IAEA NW-T-1.18 includes international lessons learned in the application of Scaling factors, 
pros and cons of analysis on the application of scaling factors and guidance on how to use and 
implement the ISO standard for the characterization of wastes arising from different types of 
NPP. 

 
Expected outcome 

This topic and project aim to develop “e-Learning module” for studying and developing lesson 
materials/procedures of Scaling factor method. 

 
Proposed basic schedule (5 years action plan) 

Development of “e-Learning module” for studying development of Scaling factor method can be 
executed based on the basic schedule that is shown in Table-1. This basic schedule is consisted from 3 
parts which are proceeded by following responsible groups and input.  

- Actions by LABONET Steering committee 
- Actions by Member of LABONET 
- Actions by LABONET Working group (needs to organize) 

 
Required resource 

The human resource (experts) and budget are additionally required for executing required action 
based on the basic schedule and action plan which are shown in Table-1. 

 
- Steering committee: minimum 2 members × 2 times/year (depending on the need) 

(organized simultaneously Work group meeting) 
- Working group: 2 working groups (3-5 experts × 2 groups × 2 times/year) 
 
Key assumptions 

This project is based on following assumptions: 
- The members of LABONET have interest in this project and will participate and contribute in the 

working groups. 
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Topic/project: “Developing e-Learning modules for Scaling Factor method”, Image of basic schedule (5 years developing plan) 

Responsible group First year Second year Third year Fourth year Fifth year 

Steering 
Committee 

- Announcement of subject and plan to 
proceed to LABONET member 

- Support to gathering information from 
LABONET/ IAEA member body  

- Justification to plan (if required) etc. 

- Check and review to progress. 
- Progress report to LABONET 

member 
- Justification to plan (if required) 

etc. 

continue --- --- 

Member 
of LABONET 
(Network) 

- Practices and experience for developing SF 
- Actual situation of developing SF method 

and problem 

- Continues gathering new 
information 
(if required) 

continue --- --- 

Working group A: Create database of literatures and 
information for e-Learning 
List up required textbook and make main 
structure of e-Learning. 

D: Summarizing required knowledge and level 
for e-Learning 

A: Drafting main contents for e-
Learning 
Complementary using between 
Wiki and e-Learning 

D: Discussion on learning steps 
for e-Learning 

D: Demonstration test --- --- 

Outcome 
e-Learning 

--- --- - Drafting text material 
for module  

Start service Modification  
(if require) 

Outcome 
LABONET library 

- Put literatures into LABONET library (New 
module in “LAB”?) 

continue --- --- --- 

Basic References ISO21238;2007 
NW-T-1.18-2010 
LABONET meeting documents, etc. 

    

Interface - DISPONET 
- IPN 

    

ISO21238;2007; Scaling factor method to determine the radioactivity of low- and intermediate-level radioactive waste packages generated at nuclear power plants 
NW-T-1.18-2010 Determination and Use of Scaling Factors for Waste Characterization in Nuclear Power Plants 
Working group: A; experts from advanced member, D; experts from developing member 
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