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Deliverable D<3.1>

Abstract 
The  aim  of  this  document  is  to  report  on  the  activities  of  the WP2‐WP3 working  group  in  the 
preparation of the first CONCERT call.  
 
These  activities  included  (1)  to  collect  information  on  research  needs  in  the  field  of  radiation 
protection  (2)  to  structure  the  research  needs  into  2  call  priorities,  (3)  to  describe  the  2  call 
priorities (4) to review lessons learned from previous research calls (5) to evaluate whether EC call 
rules  can  be  adopted  or  should  be  adapted  to  this  specific  call,  and  (6)  to  formulate  some 
recommendations to the MB regarding the formulation of the call documents for the 1st CONCERT 
call.  
 
The document was provided  to  the CONCERT MB  for approval. The CONCERT MB discussed  the 
document on 12 November 2015. The comments have been  taken  into account, resulting  in  the 
actual deliverable. 
 
The priorities were presented at an open consultation workshop held in Munich on 11 November 
2016, back to back with the MELODI workshop. The comments from the audience were included in 
the priorities. 
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1. General background:  Legal information and co‐funding 
The CONCERT call  is an  initiative  in the framework of the H2020 CONCERT project with Grant Agreement 

Number 662287. The Grant Agreement  is based on the COUNCIL REGULATION (EURATOM) No 1314/2013 

of 16 December 2013 on the Research and Training Programme of the European Atomic Energy Community 

(2014‐2018) complementing the Horizon 2020 Framework Programme for Research and Innovation and the 

REGULATION (EU) No 1290/2013 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 

2013  laying  down  the  rules  for  participation  and  dissemination  in  Horizon 2020  –  the  Framework 

Programme for Research and Innovation (2014‐2020) and Repealing Regulation (EC) No 1906/2006.  

Research and innovation projects resulting from CONCERT calls will adopt the rules of the CONCERT Grant 

Agreement and Consortium Agreement. 

CONCERT  is a European  Joint Programming Project,  implicating  that  incorporation of projects originating 

from the CONCERT call will have to follow the co‐fund conditions of European Joint Programming. The co‐

fund  procedures  are  different  from  the  calls  in  previous  EC  projects  in  radiation  protection  that  have 

launched research calls (such as e.g. DoReMi, OPERRA and COMET). We refer to the CONCERT manual on 

the  funding  of  open  research  calls.  (APPENDIX  1: Manual  on  funding  of  open  research  calls)  Funding 

sources are the EC contribution and the national co‐funding part.  

2. Scope 
The  call  supports  research  and  innovation  actions  treating  knowledge  gaps  in  radiation  protection  to 

address questions of concern to the society related to radiation protection that are only performable with 

efforts on a pan‐European  scale. The call  is an  initiative of  the European  Joint Programming  instrument, 

requiring support from the European Member states by co‐funding 30% of the required budget.  

 

3. Development of Call Priorities within CONCERT WP2‐WP3 

3.1. Input from radiation protection associations 
 

The call priorities have been established by taking into account the following information, originating from 

the European radiation protection associations: 

 Strategic Research Agendas have been prepared by MELODI, EURADOS, NERIS and ALLIANCE. The 

strategic research agendas are publicly available at the websites of the respective associations.  

 A first draft Strategic Research Agenda covering radiation protection  issues related to the medical 

use of  ionising  radiation has been prepared by  representatives of ESR, EFRS, EFOMP, EANM and 

ESTRO. The SRA  is an  initiative  implementing  the Memorandum of Understanding  that has been 

established between the abovementioned medical associations, MELODI and EURADOS. 

 All  abovementioned  associations  cover  a  wide  community  of  radiation  protection  entities  as 

members,  including  national  research  institutes,  universities,  organisations  and  authorities, 

committed to and actively involved in radiation protection research.  

 Based  on  the  Strategic  Research  Agendas,  the  abovementioned  associations  selected  research 

needs deserving  the highest priority. The outcome of an E‐survey on  research needs  in  radiation 
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Deliverable D<3.1>

protection was at the disposition of the radiation protection associations, and taken  into account 

when  considered appropriate  (APPENDIX 2: OPERRA D4.5: public E‐Survey on  research needs  in 

radiation  protection).  Overlapping  funding  is  avoided  by  taking  into  account  other  funding 

opportunities in the recent past or in the near future (such as the recently funded FP7 projects, the 

recent EURAMET call  topics, and  the  recent EURATOM work programme 2016‐2017). Taking  into 

account  the  abovementioned  information,  Statements have been produced by  the  SRA working 

groups  of  MELODI,  ALLIANCE,  NERIS  and  EURADOS  and  the  representatives  of  the  medical 

associations (APPENDIX 3: CONCERT D2.1: Priority Statement). 

 The statements counted in total twenty‐six topics formulated by the associations. 

3.2.  Input  from  the  National  Programme  Owners  and  Managers  and  the  CONCERT 

Management Board 
 

In  addition,  the  call  priorities  have  been  established  by  taking  into  account  the  following  information, 

originating from the National programme owners/managers as beneficiaries in CONCERT: 

 National  Programme  Owners  and  Programme  Managers,  as  members  of  the  CONCERT 

Management  Board  (MB)  of  CONCERT,  have  been  invited  to  formulate  research  priorities  and 

recommendations of national interest that are also important on European level.   

 Thirty‐eight  priority  topics were  formulated  by  the  CONCERT MB.  Thirty‐four  out  of  thirty‐eight 

priorities are similar to or at  least show partial overlap with priorities formulated by the radiation 

protection associations. 

 The Management Board  of  CONCERT  has  been  informed  about  the  progress  in  call  preparation 

during the CONCERT MB meeting on 24/9/2015. 

 The CONCERT MB advised the WP2‐WP3 working group to limit the number of call priorities to 2‐4, 

and  to  take  into  account  the  huge work  performed  by  the  radiation  protection  associations  in 

preparing  the  SRAs  and  Statements.  However,  priorities  should  be  defined  as  joint  priorities. 

Furthermore,  the MB advised  to avoid over‐submission  to one of  the call  topics relative  to other 

call topics. 

 The Management Board of CONCERT has been invited for approval in principle of the call structure 

proposed  by  the WP2‐WP3  working  group.  The  CONCERT MB  has  been  invited  to  send  their 

comments to the WP2‐WP3 working group. 

 The Management  Board  of  CONCERT will  decide  on  12/11/2015  on  the  final  call  structure  and 

content to be further managed by WP4 responsible to administer the call. 

3.3. Action plan towards the definition of CONCERT call priorities by the WP2‐WP3 working 

group 
A CONCERT WP2‐WP3 working group has been  set up  to  select  the most appropriate  research priorities 

responding  the  society’s  needs  in  radiation  protection.  The  WP2‐WP3  working  group  consists  of 

representatives of the SRA working groups of MELODI, EURADOS, NERIS, ALLIANCE, representatives of the 

medical associations, WP2 ‐WP3 task leaders and WP2‐WP3 Work Package leaders. The WP2‐WP3 working 

group prepared  the call priorities  in a step by step way. The working group members consulted  the SRA 

working  groups  and/or  radiation  protection  association  members,  POMs,  CONCERT  WP  leaders  and 

CONCERT MB when appropriate. The activities coordinated by the CONCERT WP2‐WP3 working group can 

be summarized in a step‐by‐step way as follows 
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1. 8  July  2015:  1st  phone  conference meeting with MELODI,  EURADOS, NERIS  ALLIANCE  + medical 

representative,  to  discuss  how  to  describe  priorities,  and  to  invite  also  POMs  to  formulate 

proposals  +  discuss  timeline.  It  was  decided  that  the  criteria  for  prioritization  should  include 

timeliness, multidisciplinarity, relevance for operational radiation protection (BSS implementation), 

feasibility (research to be done within the next coming years), avoidance of overlap of topics with 

other calls or topics that have been recently funded and outcome from projects that have recently 

ended  (what  has  been  studied  already;  promising  new  lines  of  research),  outcome  of  former 

projects. 

2. During the month of July: Preparation + agreement on template to describe priorities, with fields 

for  the  following  criteria:  European  relevance,  Multidisciplinarity  and  reference  to  the  SRAs, 

decreased uncertainty, increased radiation protection, increased acceptability, and feasibility. 

3. End of July: invitation to POMs to formulate priorities of European relevance using the template. 

4. End of August: Updated SRA statements of MELODI, EURADOS, NERIS, ALLIANCE and the medical 

representative were available. 

5. 1st  week  of  September:  Distribution  of  collected  statements  to  MELODI,  EURADOS,  NERIS, 

ALLIANCE and the medical representative + POMs’ priorities/comments. 

6. Week of 14‐9: 2nd Phone conference meeting between MELODI, EURADOS, NERIS, ALLIANCE,  the 

medical  representative, WP2 and WP3  leader.  (APPENDIX 4a:  Information available  to select call 

priorities; APPENDIX 4b:  the phone  conference minutes  as of 14/9/2015; APPENDIX 4c: priority 

tables with  synergies  identified). Most  important decision was  to  identify  synergies between  the 

various priority topics from the statements, as well as to examine the topics proposed by members 

of the CONCERT MB.  

7. 23‐24 September 2015: CONCERT Executive Board + Management Board meetings.  WP2 and WP3 

presented  the  status of  the  call  topics  to  POMS;  topics  should  take  into  account  the  call policy 

agreed upon by the MB. 

8. 8 October 2015: 3rd phone conference on joint priorities; the WP2‐WP3 working group decided to 

formulate 2 main research priorities,  including cross‐cutting  issues. The WP2‐WP3 working group 

started writing the call priorities, including cross cutting activities. 

9. 16 October 2015: the WP2‐WP3 working group reported to the MB about its decisions, for principal 

approval of the call structure. (APPENDIX 5: Document sent to the CONCERT MB 16/09/2015) 

10. 27 October 2015: 4th Phone  conference, discussing  (1)  final draft of  research priorities  including 

cross cutting activities, (2) suggestions of call conditions, and (3) the preparation of the report to be 

submitted to the CONCERT MB, including call development process, call priorities and suggestions 

about call conditions. The outcome of this teleconference is the current document for approval by 

the MB 

11. 11 November 2015: presentation of call development and structure at open MELODI workshop (at 

16:00h, during stakeholder session); Executive Board meeting: Discussion of WP2‐WP3 progress.  

12. 12 November  2015 CONCERT MB meeting: presentation of  the present document  including  call 

priorities and suggestions  for call conditions  for  final comments  / approval, before submitting  to 

WP4. 

13. Beginning of December 2015: submission of priorities to MB for final approval, and to WP4;  

14. January 2016: Deliverable 3.1 on call development; Call pre‐announcement will be performed by 

WP4; 
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4. Priorities of the 1st CONCERT call 

4.1 Research and innovation priorities 
Two  call  priorities  have  been  defined,  to  cover  the  needs  to  answer  the  society’s  questions  related  to 

radiation protection.  

4.1.1  Improvement  of  health  risk  assessment  associated  with  low  dose/dose  rate 

radiation 

Challenge 

Today the main uncertainties  in radiation health risk assessment relate to (i) the magnitude of cancer risk 

following protracted exposures of the order of 100 mSv or  less and organ specific risks following acute or 

protracted  doses  of  a  few  hundred  mSv,  particularly  for  inhomogeneous  dose  distributions,  (ii)  the 

magnitude of cardiovascular/cerebrovascular and cognitive disease, cataracts and other tissue injury below 

500 mSv (iii) the identification and validation of a series of biomarkers relevant for assessing the health risk 

associated with low doses/dose rates exposures and (iv) the appropriate risk extrapolation models to apply 

to assess  risk at  levels below  those where direct evidence  is available  from human population studies. A 

better understanding and  communication of  the effects of  low‐dose  ionising  radiation on human health 

and  the  mechanisms  leading  to  radiation‐induced  diseases,  are  essential  for  radiation  protection  of 

populations and individuals in all situations – occupational, medical, emergency and in the course of normal 

life. 

Scope 

The overall aim of this action is to improve knowledge on the shape of the dose‐response‐relationship for 

radiation  induced health  effects  (cancer  and non‐cancer)  at  low doses/dose  rates  and  individual  factors 

affecting  risk,  relying  on  approaches  including  (i)  informative  epidemiological  studies  with  individual 

dosimetry on  internal and/or external exposures considering all dose‐relevant  radiation components and 

their uncertainties and  (ii) model systems with clear relevance to radiation‐induced diseases allowing the 

identification, development and validation of relevant biomarkers that can form the core approach for the 

assessment  of  the  health  risks  associated  with  low  doses/dose  rates  exposures.  Fundamental 

considerations of radiation action on molecular and cellular  levels  including track structure modelling and 

measurement may also be included for a better understanding of local dose deposition. Social and ethical 

aspects, for instance, reflection on the risks and benefits associated to exposure to low dose/rates, or the 

communication of uncertainties may be included where relevant. 

 

Expected Impact 

This action  is anticipated to deliver significant  insights and progress  in the assessment and governance of 

health  risk at  low  radiation exposures and will  thus  strengthen  the  scientific evidence base  for  radiation 

protection optimisation and  justification, and  the  setting of dose  limits and emergency  reference  levels. 

Integration of radiobiology, epidemiology and dosimetry should lead to a methodology and guidelines to be 

applied  to  different  exposure  scenarios  such  as  occupationally  exposed  workers  including  emergency 

scenarios,  environmentally  exposed  populations  and  patients  exposed  for  diagnostic  and  therapeutic 

purposes.  Improved understanding of  the biokinetics of  internal emitters could be an  important goal, as 

well as  the  link between dose quantities  from  internal dosimetry using biological methods and biological 

end‐points. 
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Type of action: Research and  innovation actions. Project proposals may address the entire or part of the 

scope.   
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4.1.2 Reducing uncertainties  in human and ecosystem  radiological  risk assessment and 

management in nuclear emergencies and existing exposure situations, including NORM. 

Challenge 

Addressing uncertainties in human and ecosystem radiological risk assessment and management is a critical 

issue when  evaluating  the  effects  of  radioactive  substances  present  or  released  into  the  environment. 

Uncertainties  from various origins  such as e.g.,  source  terms, models, parameter values, monitoring and 

dosimetry  data,  are  very  often  limited  to  technical  aspects  and  not  explicitly  addressed.  As  a  result, 

uncertainties  are  not  fully  considered  in  the  decision‐making  process,  including  in  the  justification  of 

remediation strategies. An  improved process‐based understanding of radionuclide transport and transfers 

(including  dose  estimates)  based  on  modelling  and  monitoring  is  key  to  address  uncertainties  in  a 

systematic  science‐based  way  and  harmonize  practices  across  Europe.  Additionally,  to  strengthen  the 

decision making process, the variability of stakeholder requirements taking into account social and ethical 

aspects should be understood and incorporated. 

Scope 

Proposals will identify and address key uncertainties in modelling and decision making regarding exposure, 

dose and risk characterization and management for humans and wildlife. This is needed for a wide range of 

sources,  release  scenarios,  and  assessment  contexts  for  emergencies  and  existing  exposure  situations 

(especially  in  cases of mixed external  and  internal  exposures),  including NORM. Refinement of physical, 

chemical and biological processes driving environmental behaviour of radionuclides, and incorporating such 

knowledge  in models, will  improve  the  final  decision making  process  by  reducing  uncertainties.  In  the 

improvement of the decision making process, the needs and values of the various stakeholders at the local, 

national and  international  level should be  investigated to develop robust strategies. One of the expected 

outcomes is to provide guidance and methods for selecting the level of refinement for models according to 

the  targeted  level of uncertainty.   Another  is  to obtain  calibrated  and  validated models  for  continental 

environments,  including  interactions with  atmosphere  and  common  understanding  of model  validation 

approaches for humans and ecosystems. These fit‐for‐purpose models and their uncertainty quantification, 

along  with  improved  monitoring  strategies  will  be  used  in  support  of  integrated  and  graded  risk 

management, decision aiding and communication approaches. Uncertainties  in human behaviour cultural 

differences and stakeholder preferences should become part of the tools and approaches to support the 

decision making process. 

Expected impact 

Improved  consideration  of  uncertainties  and  predictive  power  will  strengthen  the  credibility  of  risk 

assessments and decision making  in emergencies and existing exposure situations. The acquisition of new 

scientific knowledge and methods  to evaluate uncertainties  in modelling and decision making processes 

will  improve monitoring strategies,  increase remediation efficiencies and  finally will become available  for 

the  integration  in  the decision making processes  and/or decision  support  systems. Harmonized models, 

approaches and tools are key for better coordinated risk assessment and response in Europe. 

Type of action: Research and  innovation actions. Project proposals may address the entire or part of the 

scope. 
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4.2 Integrative activities to be included in research and innovation projects 
 

4.2.1. Recommended integrative activities in the field of Education and Training 

Education  and  training  is  a  part  of  all  activities  within  CONCERT.  Proposals  should  include  a  plan  for 

integration of  education  and  training  into  the  research programme, with  a description of  the proposed 

activities.  The  proposal  should  also  give  details  of  collaboration  or  involvement  with  academic 

departments, and of intended PhD thesis work, MSc project work, teaching seminars, ad hoc courses on the 

topics of the proposal, etc., where possible. 

4.2.2. Quality assurance, Open Access and Infrastructures 
Proposals must  demonstrate  the  appropriateness  of  the  approaches,  techniques  or  infrastructures  that 

they plan  to use,  in  terms of  feasibility,  reliability, quality assurance and  traceability of  the  results  to be 

generated in relation to the objectives of the project” (e.g. reliable dose quantification, common standards 

for omics…) A Data Management Plan (DMP), and  if applicable a Sample Management Plan (SMP), should 

be included in the proposal. 

Research  data  (post‐publication)  should  be  made  available  via  open  access  in  STORE 

(http://www.storedb.org  ) or  in another open, searchable database (unless there are  legal restrictions on 

data sharing).  

Infrastructures that can be used for CONCERT projects may include: (1) exposure platforms, contamination 

sites  and  observatories,  (2)  databases,  sample  banks  and  cohorts,  (3)  analytical  platforms,  particularly 

omics platforms, models and tools.  

The cost of infrastructure use (including Sample banking costs) should be included in the proposal. 

5. Call conditions proposals from WP2‐WP3 

5.1. Lessons learned from the OPERRA calls 
The  following  lessons  learned have been  collected  in OPERRA Deliverable 3.11  (APPENDIX 6: Report on 

recommendations on the competitive call process), as suggestions to CONCERT (text is a copy‐paste extract 

from the deliverable): 

 

1. The  fact  that  the  staff who drafted  the  call documentation was not  aware of  the  complete  call 

process  made  the  administrative  preparation  somewhat  difficult  and  eventually  caused  the 

contradictions  in  the published  call materials  that needed  then  to be  corrected afterwards. This 

applies especially to the first call. 

‐> Recommendation: Those who have the responsibility of the call organisation should be involved in every 

step of the process and fully understand the reasoning behind the various applicable rules and the textual 

formulations on the call documents. This minimises the possibility of contradictions in the documents and 

guidance, and misunderstandings by the proposers. 

The  terminology  of  the  various  call  documents  should  be  consistent  and  easy  to  understand  by  the 

proposers and to the evaluators. The proposal template and the evaluation template have to match with 

each other, so that the questions that are asked on the proposal template are the ones that are taken into 



 

 
 

 
page 13 of 16 

 

Deliverable D<3.1>

account  in  the evaluation. All  requirements  for  the  successful proposals and how  to present  the various 

issues that are required must be easy to understand and accessible to everybody. 

 

2. The final approval of proposals to be funded  in both calls was made by the OPERRA Management 

Board. In reality, the MB did not have the capability to make informed decisions since they did not 

get to see all the proposals and evaluation summary reports, but were provided only the ranking 

lists and the highest‐ranked proposals they were supposed to select. The MB had to make decisions 

“in blind”.  

‐> Recommendation: Those who are supposed  to make  the  final selection of  the proposals  to be  funded 

should have access  to all  the necessary materials and  information. Otherwise  it can’t be  stated  that  the 

selection of the proposals has been made by this group,  if  it really had no other choice and did not have 

access to the necessary materials. 

The Evaluation Summary Report should be more detailed to give more information on the evaluation result 

to  the  applicant.  Additional  information  should  be made  available  if  necessary  to WP4  and  potential 

national funders. However, this needs further discussion in the CONCERT MB. 

 

3. The  EC  has  decades  of  experience  in  preparing  the  rules  for  participation,  eligibility  conditions, 

evaluation procedures, etc. and they are widely known and generally approved.  

‐> Recommendation: The call procedures should follow the EC rules as much as possible, and exceptions to 

the procedures made only when  they  really are necessary  in order  to  fulfil  the  specific need of  the call. 

Similar terminology should be used as much as possible in order to avoid misunderstandings. 

It  is  recommended  to  use  as  much  as  possible  the  EC  documents  as  reference  documents  for  call 

description, guide for applicants, evaluation reports etc. 

 

4. In the second OPERRA call, the scientific community’s opinions on the priorities were collected with 

a  large e‐survey, which  included also many other elements and ended up very complex and time‐

consuming  to  responders.  The  assessment  of  feasibility  and  importance  on  a  2D‐scale  did  not 

provide definite answers and was difficult to interpret. The e‐survey did not reach very well all the 

relevant stakeholders.  

‐>  Recommendations:  The  collection  of  opinions  should  be made  as  simple  as  possible  (for  example, 

requesting  to  indicate  top 3 or 5). This  should help drive up  the  response and  completion  rates, and  to 

analyse  the  results.  An  effective  way  to  encourage  a  greater  number  of  responses  from  outside  the 

MELODI/EURADOS/NERIS/ALLIANCE community is needed, and more emphasis should be put on targeting 

those stakeholders from whom response would be valued.  

Info: this  is not applicable for this call due to  lack of time; WP5  is considering a new e‐survey on a  longer 

term 

 

 

5. The 2nd OPERRA  call had  four  topics, and  the  call had  foreseen  to  select one project per  topic. 

There was an imbalance in the number of proposals submitted per topic. In addition, the quality of 
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the proposals varied between  the  topics. The  fact  that  the call  foresaw  to select one project per 

topic,  resulted  in  a  lower  scoring proposal being  selected  in one  topic,  and  some higher‐ranked 

proposals not being funded, since they were not among the best in their own topic. 

‐> Recommendations: The selection of proposals per topic is recommended as it allows a wide coverage of 

the  field,  without  overlapping  work  and  imbalanced  funding  for  the  fields  represented  by  topics. 

Nevertheless,  the  call  should  foresee  that  proposals  with  lower  quality  should  not  override  better 

proposals. One possible solution  for this  is sectorised ranking method, which  in principle expects to  fund 

proposals per topic, but reserves the right to proceed otherwise, if the highest‐ranked proposal in one topic 

seems much poorer in quality than the proposals in other topics. This requires an overall view of the scope 

of the call in question, and an assessment of the balance of the funding for the different topics, the quality 

of the proposals, and the coverage of the scope of the call. The outcome of the call should result in funding 

the best‐quality proposals covering the widest possible scope of the call topics. 

Decision of the CONCERT MB: As there will be only 2 call priorities, the WP2‐WP3 working group proposes 

to establish  two  separate  ranking  lists. Sectorised  ranking would not bring benefit, as  it  is assumed  that 

oversubscription or undersubscription to one of both topics will not happen. 

Therefore, it is recommended to include the following sentence in the call text: “ Each proposal will be then 

discussed by all the PRP members in a final PRP meeting to agree on one ranking list per topic; Based on the 

two ranking lists established by the PRP, a final decision will be taken…” 

5.2. Legal boundary conditions  
The  Call  is  part  of  the H2020  CONCERT  project,  and  should  follow  the  Grant  Agreement  conditions  of 

H2020. 

5.3. Total EU funding available, and funding distribution over call topics 
The total EC funding available for the 1st CONCERT call is between 7 and 8 M€:   

It is suggested that both call priorities could address about half of the available EC funding budget.  

The WP2‐WP3 working group proposes to the CONCERT MB to include the following sentence into the 

call text: 

“CONCERT  considers  that  proposals with  total  eligible  cost  between  2  and  5 M€ would  allow  the 

specific challenges of the open CONCERT RTD calls to address appropriately. Nonetheless, this does not 

preclude submission and selection of proposals requesting other amounts.” 

 

5.4. Minimum score 
It is recommended to adopt the minimum scores as in other H2020 programmes.  

 

The WP2‐WP3 working group proposes to include the following sentences: 

“The  evaluation  of  submitted  proposals will  be  aligned  on  the  scoring  system  and  criteria  given  in  the 

European  Commission’s Work  Programme.  A  scoring  system  from  0  to  5 will  be  used  to  evaluate  the 

proposal’s  performance  with  respect  to  the  different  evaluation  criteria.  Scoring  system:  0:  fails  or 

missing/incomplete  information; 1: poor; 2: fair; 3: good; 4: very good; 5: excellent. The overall threshold, 

applying to the sum of the three individual scores, will be 10.” 
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5.5. Consortium composition 
A minimum of at least 3 research partners from at least 3 different EURATOM Member States or Associated 

Countries is recommended. 

 

5.6. Project timing and reporting 
It is expected projects can start in September of 2016. The ultimate end date of the projects is May 2020, 

resulting in projects of max 42 months. 

To be in compliance with the CONCERT Grant agreement, the WP2‐WP3 working group proposes to include 

the following text (or similar) in the call text: 

“It  is  suggested  to  limit  the  number  of  deliverables  of  research  projects  to  CONCERT,  and  to  align  the 

deliverable timing with the annual project reporting of CONCERT. This means, that projects should submit 

their project reports and annual work plans in M21, M33, M45, M57 of CONCERT, which is in February 2017, 

2018, 2019 and 2020. A final report is needed in May 2020. 

Final reporting should include a review of leading edge research in the scope of the project, as well as a self‐

assessment on the impact of the project, and suggestions for future research and integrative activities” 

6. Guide for applicants to the first call 
The OPERRA Guide  for  applicants  could  be  used  as  a  first  draft  for  the  CONCERT Guide  for  Applicants 

(APPENDIX 7: OPERRA 2nd Call Guide for applicants). However, the Guide for Applicants available from the 

2nd  OPERRA  call  is  based  on  the  EC  rules  in  FP7,  but  could  be  a  good  basis  to  start  from,  provided 

appropriate adaptation towards H2020 EJP co‐funding rules and EJP project reporting timings. In addition, 

but not limitative, the ethical checklist has been adapted by the EC. 

7. Checklists for applicants 
It had been suggested  to  include checklist  for  infrastructure, co‐funding criteria, E&T activities and social 

sciences and humanities.  It was concluded  that  there  should not be additional checklists  included  in  the 

proposal. The questions related to infrastructure, co‐funding criteria, E&T activities and social sciences and 

humanities  should  be  incorporated within  the  proposal  template  itself,  under  the  sections  of  scientific 

excellence,  impact  and  quality  and  similarly  these  questions would  then  be  taken  into  account  in  the 

evaluation template, which should be based on the same structure.  

Additional checklists create confusion and their role in the evaluation is not clear. If needed, the evaluation 

template could include sub‐criteria to help the evaluators to assess whether the integrative activities have 

been appropriately taken  into account. The WP2‐WP3 working group proposes to keep  the checklists  for 

applicants  limited. The proposers  should describe  in  the proposals how  they will address  the call,  taking 

into account the recommendations implicit to the call text. 

However, one checklist should be provided for legal reasons, namely the ethics checklist. 

7.1. Checklist: Ethics 
The WP2‐WP3 working group recommends to include the following text in the call text: 
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“Does your proposal involve any ethics issues as described in the European Commission Ethics Issues Table 

template Version 1.1 as of 11 July 2014? 

 (http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/ethics/ethics‐eit_en.pdf    )? 

If your proposal involves an ethics issues, please specify”. 

8. Checkpoints for evaluators 
The WP2‐WP3 working  group  appreciates  that  the draft evaluation procedure  is based on  the EC  rules. 

However,  the  CONCERT  call  having  specific  requirements  concerning  integrative  activities  could  benefit 

from evaluation including specific attention to proposed activities. Therefore the WP2‐WP3 working group 

proposes the following items to be included in the evaluation procedure, probably in the part “impact”: 

The  WP2‐WP3  working  group  proposes  to  address  the  attention  of  the  evaluators  to  the  following 

integrative topics as part of the scientific proposals: 

Impact:  Please  check  for  Inclusion  of  (1)  Education  and  Training,  (2)  Inclusion  of  Social  sciences  and 

humanities related activities and (3) QA of Infrastructure” 

9. Appendices 
 

Appendices are available on the workspace in the folder  

CONCERT> 1st call preparation> report to CONCERT MB November 2015  

Appendix 1: Manual on funding of open research calls 

Appendix 2: OPERRA Deliverable D4.5: Priorities for radiation protection research: analysis of the OPERRA 

stakeholder survey (T. Perko et al) 

Appendix 3: CONCERT Deliverable D2.1: Priority Statements  

Appendix 4:  Information available to select call priorities + phone conference minutes as of 14/9/2015 

Appendix 5: Document sent to the CONCERT MB 16/9/2015; reactions up till present are available   

Appendix 6: OPERRA D3.11: Report on recommendations on the competitive call process  

Appendix 7: OPERRA 2nd Call: Guide for applicants 

 

CONCERT (662287)



Bundesamt für Strahlenschutz  8 October 2015 

– The Coordinator of CONCERT – 

1 

 

Manual – FUNDING OPEN RESEARCH CALLS 

Two Prongs of Funding 

Funding open research calls involves three groups of actors: 

− BfS as Coordinator of CONCERT; 

− Beneficiaries (i.e. parties to the GA) or Linked Third Parties (listed in Art. 14.1.1 GA); 

− Grantees constituting the call-winning consortium (i.e. at least three legal entities, e.g. univer-

sities, from three different member states). 

Funding follows a two-pronged approach consisting of an EU contribution administered by the BfS as 

the Coordinator of CONCERT – this is also called cascade-funding – and the national co-fund provided 

by the Beneficiaries or Linked Third Parties of CONCERT. The GA describes the following scheme: 

− BfS concludes a CONCERT Grant Contract (CGC) with the coordinator of the call-winning con-

sortium (cp. Annex 1 Part A Task 1.5 GA). The CGC will specify the amount of EC EURATOM 

funding to be granted. According to the Table “Concert financial breakdown” in Annex 1 

Part B GA, this will cover roughly 70% of the financial support to the call-winning consortium. 

− The remaining share of approximately 30% are covered by funding from Beneficiaries or Linked 

Third Parties (cp. Annex 1 Part A Task 1.5 GA; Annex 1 Part B Sections 3.4 and 3.5 GA). The 

legal basis are co-funding contracts with the grantees. Each grantee within the call-winning 

consortium will have to conclude funding contracts with a Beneficiary or Linked Third Party. 

As cross border funding is not foreseen (Annex 1 Part B Sections 3.2.3 and 3.4 GA), grantees 

will likely receive co-fund from a Beneficiary or a Linked Third Party originating from the same 

country as they.  

Thus, every 3€ spent by the beneficiaries or linked third parties as financial support to a third party 

(i.e. national co-fund) are topped off with 7€ by the EU.  

Providing National Co-Fund 

It is important to note that in order to be considered national co-fund within the framework of the GA, 

financial support to the third parties that make up a call-winning consortium must be provided by a 

Beneficiary or a Linked Third Party of CONCERT. Funding provided by other parties (e.g. ministries, 

national funding agencies) directly to a grantee  

− does not constitute financial support within the meaning of Art. 15.1.1 GA; 

− cannot be counted as actually incurred costs within the meaning of Art. 6.1 (a)(i), 6.2 C GA; 

− cannot be considered to be “eligible costs” that may be reimbursed under Art. 5.2 GA. 

Beneficiaries or Linked Third Parties usually not involved in the funding of research projects may want 

to consider organising the flow of funds from the usually competent national funding institution or 

organisation to themselves and then to the grantee. This, however, has to be done while complying 

with the rules on receipts set out in Art. 5.3.2 Step 2 GA. It has to be avoided to generate receipts, as 

they may lead to a reduction of the grant amount. A redirection of funds would amount to a receipt if 

the money is given to the Beneficiary or the Linked Third Party specifically to be used for CONCERT. It 

would not generate a receipt if it comes with no obligation to repay any amount unused at the end of 

the period set out for CONCERT. 

An alternative to the redirection of funding might be having the national funding institution or organ-

isation accede to CONCERT as a beneficiary, following the procedure of Art. 56.2 GA. This, however, 

requires that they are eligible for funding according to Art. 10 para. 1 Regulation 1290/2013. Inter alia, 

this provision requires that beneficiaries are a legal entity established in a Member State or associated 

country, or created under Union law. 
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Schematic Overview of Funding Call-Winning Consortium 

 

 

 

 

 

 

 

 

Beneficiaries #1, #2, and #3 have concluded National Co-Fund Contracts with Grantees 1, 2, and 3. The 

national co-fund provided according to these contracts amounts to about 30% of the total funding to 

the call-winning consortium. On the basis of a CONCERT Grant Contract, BfS provides the remain-

ing 70%. 

Reimbursement 

According to Art. 5.2 GA “[t]he grant reimburses 70% of the action’s eligible costs”. Cost are eligible if 

they meet the general conditions stipulated by Art. 6.1 GA and the specific conditions of Art. 6.2 GA. 

This requires – inter alia – that in order to be eligible  

− costs must be actually incurred by the beneficiary (Art. 6.1 (a)(i) GA) and 

− must meet the requirements of Art. 15.1.1 GA if they are direct costs of providing financial 

support to third parties (Art. 6.2 C GA). 

The procedure for reimbursing the costs is set out in Artt. 20 and 21 GA. Each beneficiary or linked 

third party declares her eligible costs (Art. 20.3 (b)(i) in an “individual financial statement”. This would 

include the financial support provided to third parties. The individual financial statements are consol-

idated in a periodic summary financial statement which also includes the request for interim payment, 

Art. 20.3 (b)(iv) GA. Following this request, interim payments are made to the coordinator, reimbursing 

the eligible costs, Art. 21.1 and 21.3 GA. The amount of the interim payment is calculated by applying 

the reimbursement rate of 70%. Art. 21.7 GA states that payments are made to the coordinator, who 

is obliged to distribute the payments to the beneficiaries without undue delay. How and when the 

payments are distributed is in principle an internal matter for the consortium (Horizon 2020 Annotated 

Model Grant Agreement [AGA], p. 175). 
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Financial Support to Third Parties 

According to Art. 6.2 GA direct costs of providing financial support to third parties may be eligible for 

reimbursement. Art. 15.1.1 GA requires that the beneficiaries provide financial support in accordance 

with the conditions set out in Annex 1 GA.  

While the GA does not specify what is covered by the term “financial support”, the Horizon 2020 AGA 

states that “Support in kind (e.g. transfer of material for free) by the beneficiary to a third party is NOT 

considered financial support.” (Horizon 2020 AGA, p. 136). This contradicts Annex I, where co-fund 

resources may be given in cash or in kind (cp. Annex I Part A WP 1 Task 1.5; Annex I Part. A WP 4, 

Objectives). Here, the rule on the interpretation of Article 53.1 Grant Agreement provides clarification: 

the Terms and Conditions of the GA take precedence over its Annexes. Thus, if Annex I contradicts 

Art. 15.1.1 GA, the latter prevails. 
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Analysis of stakeholder questionnaire responses 

 
Description: This report will identify national and international stakeholders, collect 
stakeholder opinion, analyze feedback on research priorities and develop a stakeholder 
management strategy. This report is related to Task 4.3. 

 
Due date: Month 30 (by 30 November 2015) 
Actual submission date: [Submitted to the EC by the Coordinator at Month 26] 
Status: Final 
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SUMMARY 

This report provides an analysis of responses to the OPERRA eSurvey of stakeholder views on research 
topics of greatest relevance to radiation protection in Europe. The survey was carried out by members of 
the OPERRA project with assistance from members of the European radiation protection platforms, 
MELODI, EURADOS, NERIS and ALLIANCE, representing low dose risk, dosimetry, emergency 
planning and radioecology interests respectively. The response was encouraging, with 274 completed 
surveys for analysis from a range of types of respondent, mainly from those with a scientific background 
and considerable experience in the area. Most response came from those with interests in low dose risk 
and dosimetry, with least from those in the emergency planning and ethics areas. There were 
additionally NGO and a few public respondents. Responses were provided by 21 European countries 
plus some form countries further afield such as the USA, China, Russia and Egypt. 

The eSurvey used the ZEF online evaluation tool and most questions asked for response in terms of 
perceived importance and feasibility of individual topics. The importance/feasibility ranking was used for 
gathering opinion on the ‘synergistic’ research topics, i.e. those considered to be of relevance to two or 
more of the four European platforms. A selection of such synergistic topics was recommended as the 
focus of the second OPERRA call for research proposals by the OPERRA Management Board.  

Regarding the synergistic priorities the range and standard deviations on both importance and feasibility 
did not allow a very clear prioritisation. All topics received ratings of >60% importance and >49% 
feasibility, suggesting that research on all topics would be beneficial for improving radiation protection 
and could be feasible. While this level of endorsement by respondents is useful it does not assist in 
prioritisation. In the future more discriminating measures and metrics will have to be found to assist with 
prioritisation. In a post-survey open meeting held during the 2014 MELODI workshop this lack of 
prioritisation was noted but the survey was judged to be successful in initiating a consultation process 
and stimulating debate across a wide range of stakeholders. Similar difficulty in prioritisation of the 
MELODI, EURADOS, NERIS and ALLIANCE specific topics in the corresponding focus areas were 
encountered in using the importance/feasibility metrics. 

This report includes a summary of lessons learned to help assist the improvement of future similar 
survey activities that inform research priorities and topics in Europe.  Despite the limitations, the eSurvey 
results were clearly influential in that the higher ranked topics were successfully acted upon and 
reflected in the second OPERRA call, indicating the importance and influence of the eSurvey.  This first 
eSurvey of stakeholder views on radiation protection research in Europe has therefore been successful 
and it is hoped that the experience gained in running this survey can be built upon in the future. 
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1 INTRODUCTION 
 

The EC funded Open Project for the European Radiation Research Area (OPERRA) aims to lead 
the establishment of long-term European research programmes in radiation protection. This will 
be achieved through the formation of an umbrella coordination structure that is legally 
empowered to administer future calls for research in all aspects of radiation protection. 

Stakeholders’ views on priority topics were collected through an eSurvey. This will help to 
stimulate an active dialogue with all parties having a significant interest in radiation protection.  

The Strategic Research Agendas (SRAs) of the key platforms MELODI (Multidisciplinary 
European Low Dose Initiative), ALLIANCE (the European Radioecology ALLIANCE), NERIS 
(Preparedness for Nuclear and Radiological Emergency Response and Recovery) and 
EURADOS (the European Radiation Dosimetry Group), collaborated with OPERRA WP 4.3.2 to 
develop the content of the eSurvey. In addition, the key platforms helped with distribution of the 
questionnaire to the various research communities and other stakeholders as well as with 
motivation to respond. 

This report presents the responses and views expressed by stakeholders related to priorities for 
radiation protection research collected by eSurvey. 

2 METHODOLOGY 

2.1 DATA COLLECTION 

The request to respond to the eSurvey was distributed by email to the various contact lists of the 
four platforms (MELODI, ALLIANCE, EURADOS and NERIS). In addition, stakeholders involved 
in other relevant EC projects (e.g. EAGLE) and members of informed civil society listed below 
were asked to distribute the link to the eSurvey among their members using their newsletters, 
etc. The platforms, associations, coordinators of FP7 projects and representatives of informed 
civil society were asked to distribute the link to the eSurvey to their members in order to ensure 
anonymity and membership data confidentiality. The link to the eSurvey was common to all 
responders. In addition to platforms and associations, the eSurvey was distributed to a number of 
European and other international organisations.  

The collection of data was carried out between 1/07/2014 and 15/09/2014. Within this period, 
three reminders were sent out: a first reminder on 1

st
 of August, a second reminder on 1

st
 of 

September and a final reminder on 9
th
 of September 2014. Data were collected using the  

eSurvey tool Z-scored Electronic Feedback (ZEF). The ZEF Evaluation Engine® collected data 
and opinions from groups and individuals that were contacted. Responding to each survey 
section took around 15-30 minutes, with a likely maximum of around two hours for entire eSurvey 
if all focus areas selected. 

If a respondent wanted to interrupt completion of the survey and continue at a later time, it was 
possible by copying their personal link from the address bar of respondent’s browser, and saving 
it. To return, the respondent needed to paste personal link back to the address bar again. We 
noticed, that few respondents (2) submitted their partial answer two-times (1 respondent) or 
three-times (1 respondent). Since it is not possible to identify anonymous respondents submitting 
their partial answers more than one time, we decided to analyse all submissions. 
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2.1.1 Platforms 

The four platforms involved in the eSurvey development, were: 

MELODI 

ALLIANCE 

NERIS 

EURADOS 

2.1.2 European organisations and projects 

The European organisations and projects (14), asked to participate in the eSurvey, were: 

CIRSE (Cardiovascular and Interventional Radiological Society of Europe) 
 
EAN- European ALARA Network for Naturally Occurring Radioactive Materials  
 
EANM (European Association of Nuclear Medicine) 
 
EFOMP (European Federation of Organisations in Medical Physics) 
 
EFRS (European Federation of Radiographer Societies) 
 
EIBIR (European Institute for Biomedical Imaging Research) 
 
ERRS (European Radiation Research Society) 
 
ESCR (European Society of Cardiac Radiology) 
 
ESER (European Society of Emergency Radiology) 
 
ESR (European Society for Radiology) 
 
ESTRO (European Society for Radiotherapy and Oncology) 
 
ISOE - ETC (Information System on Occupational Exposure - European Technical Center) 
 
HERCA (Heads of European Radiological protection Competent Authorities) 
 
FP7 project EAGLE (Enhancing educAtion, traininG and communication processes for informed 
behaviors and decision-making reLatEd to ionising radiation risks) 
 

2.1.3 Other international organisations 

The international organisations (16), asked to participate in the eSurvey, were: 

IAAR (International Association for Asset Recovery) 
  
IAEA (International Atomic Energy Agency) 
 
IARC (International Agency for Research on Cancer) 
 
ICRP (International Commission on Radiological Protection) 
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ICRU (International Commission on Radiological Units) 
 
IEC (International Electrotechnical Commission) 
 
IOMP (International Organization for Medical Physics) 
 
IRPA (International Radiation Protection Association)  
 
ISO (International Organization for Standardization) 
 
ISOE (Information System on Occupational Exposure) 
 
OECD Nuclear Energy Agency (NEA) 
 
NCRP (National Council on Radiation Protection & Measurements) 
 
NEA/OECD (Nuclear Energy Agency/ Organisation for Economic Co-operation and 
Development) 
 
UNEP (United Nations Environment Programme) 
 
UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation) 
 
WHO (World Health Organization) 

2.2 FORMULATION OF E-SURVEY ITEMS 

After consultation with the platforms, most items in the eSurvey were formulated as questions or 
statements, to which the respondent could select a quantitative answer point on a two-
dimensional graph (x/y coordinates) by using ZEF tool. When evaluating the research topics, the 
typical selection for x/y-coordinates was the feasibility/importance value pairing, in which case 
the importance value is defined as increasing when moving up the table and the feasibility values 
defined as moving to the right. Consequently, important research topics are filtered into the upper 
right corner, while less important research topics are filtered into the upper left corner.  

For some questions, the respondents were asked to answer using a five points Likert-scale. For 
instance, the level of agreement with certain statements was measured on a scale ranging from 
strongly disagree, through to disagree, undecided, agree, to strongly agree. The option “no 
answer” or “I don’t know” was allowed. The answer categories were adjusted to the context of the 
statement or question. 

Free answer questions were used to allow respondents to specify other research topics for the 
domain or to provide further comment. The content of these free texts is reported and 
summarized in annex 1 (pp 94) 

Multiple choice answers were included for selected research domains. For instance, in one 
platform focus area the respondents needed to select the three most important research lines in 
the domain to be addressed over the next 20 years. 

2.2.1 Testing the eSurvey 

Testing of the questionnaire was carried out by the OPERRA Management Board (MB), as a pre-
test of the e-Survey with an electronic version of the questionnaire. Respondents were asked to 
test the questionnaire and to write comments, if appropriate. This provided an opportunity to 
identify any problems respondents might have, e.g. technical problems or questions that are too 
difficult to answer.  
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The testing of the eSurvey was performed between 23
rd

 of June 2014 and 30
th
 of June 2014. The 

comments were discussed by OPERRA WP4 group participants. Questionnaire was improved 
and final version written by STUK. 

2.3 STRUCTURE OF THE E-SURVEY 

The eSurvey began with a section coordinated among platforms concerning ‘synergistic priorities’ 
relevant to two or more of MELODI, ALLIANCE, NERIS and EURADOS. To start, all responders 
were requested to assess the importance and feasibility of such ‘synergistic priorities’.  

Next, the respondent was asked to select one or more focus areas relevant to radiation 
protection: low dose risks, individual and general health and radiation protection, radioecology, 
preparedness for nuclear and radiological emergency response and recovery, and radiation 
dosimetry - each covering the research priorities identified in the SRAs of the four platforms 
mentioned above. Among the focus areas the eSurvey also contains questions concerning 
ethical aspects, risk communication and risk perception and education & training issues relating 
to radiation protection.  

The background information of the responder was included at the very end of the questionnaire. 
The responders could leave their contact details for future communication but it was also 
possible to complete the eSurvey anonymously (for all questionnaire see annex 2: pp. 99). 

For further details, the OPERRA eSurvey practical instructions were offered (see annex 3: pp. 
125). 

2.4 DATA ANALYSIS 

For the data analysis three statistical packages were used: ZEF, EXCEL statistics and SPSS. 

For the synergistic research topics, the analysis was also done individually for responses from 
each platform.  

2.5 LESSONS LEARNED 

As will become clear from reading the results and analyses in Chapter 3, the eSurvey has been 
valuable in helping to inform the research topics prioritised by OPERRA, particularly in its second 
call.  This is encouraging especially as this is the first eSurvey run to help gather stakeholder 
feedback on the research priorities for European Radiation Research.  Nonetheless there were 
several insights gained by those involved in the activity and these ‘lesson learned’ are 
summarised below.  These are provided to help those who may be considering similar activities 
in the future. 
 

• The ZEF feasibility/importance scale did not provide good deiscrimination 
between different options; therefore, a simpler and more discriminating way to 
rank priorities would be beneficial (eg, top 3 or 5 ranked priorities). 

 
• The survey was too complex to encourage a majority of completions (completion 

rate ~ 50%); a simpler, shorter format should help drive up response and 
completion rates. 

 
• Analysis output from ZEF was not as readily usable as expected. 
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• An effective way to encourage a greater number of responses from outside the 
MELODI/MENA community is needed; again simpler format could help and 
possibly a greater emphasis on targeting those from whom response would be 
valued. 

 
• Alternative survey tools as used by SCK or available through Google may be of   

use. STUK has the license for Webropol tool; a variety of options should be 
examined and evaluated 

 

3 RESULTS 

3.1 RESPONDENTS 

3.1.1 Response to the eSurvey 

The eSurvey was opened 507 times. 233 times the e-Survey was not submitted and 274 it was 
submitted. Only these 274 submissions were taken as valid responses and analysed. Each 
submission was considered separately in the analysis, although we noticed incidentally (based 
on the email provided) that three respondents appeared to have submitted the eSurvey more 
than once (twice and three-times). For more information see section Data collection. 

3.1.2 Platforms, associations and other stakeholders participating in the eSurvey 

As expected, members of the MELODI platform were the most frequent responders to the 
eSurvey, followed by EURADOS members. Stakeholder engagement in the eSurvey was quite 
successful since we received more than forty submissions from other relevant EC projects and 
more than fifty submissions from other stakeholders, mainly members of informed civil society.  

Submissions of eSurvey per platforms, associations and other stakeholders: 

120 from MELODI,  
119 from EURADOS,  
78 from ALLIANCE,  
70 from NERIS  
43 submissions from other relevant EC projects and 
55 submissions from stakeholders neither indicating platforms nor EC projects.  
 
In 86 submissions it was indicated that the respondent belonged to more than one platform or 
association; 
EURADOS & MELODI   78 
ALLIANCE & MELODI   58 
EURADOS & NERIS   52 
ALLIANCE & NERIS   44 
EURADOS & NERIS & ALLIANCE 38 
 

Stakeholders from European FP7 projects were broadly engaged in the eSurvey. We received 43 
submissions from active participants in the following projects or organisations: 
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ARCADIA, EAGLE, COMET, STAR, ENETRAP III, PiDRL, EUTEMPE-RX, EUTERP, EPI CT – 
CURE, ESARDA, EURAMET, EuroFusionConsortium project, Geronimo, MEDRAPET, EMAN. 
EUTEMPE-RX., MEDRAPET, EMAN, HERCA (through EANM), MetroNORM, MODARIA, 
NORM4BUILDING, OPERRA, DoreMi, SOLO, RENEB, PREPARE, NERIS-TP, EURADOS WG7, 
PROTECT, RENEB, BIOQUART, WP-MED Article 31, IAEA, ICRP and IOMP. 

3.1.3 Submissions of eSurveys in an institutional name 

Thirteen out of 274 responses were submitted in an institutional capacity. The institutional 
opinion was submitted by: 

 CEA–France 

 CIEMAT 

 CIEMAT Knowledge management and E&T Division 

 Department of Radiation Oncology, Medical Faculty C.G.C., Technische Universität, 
Dresden 

 EFOMP  

 EFOMP on behalf of EIBIR 

 Hellenic Centre for Marine Research  

 ICRU  

 National Radiation Protection Institute, Prague  

 NCSR"D"/INRASTES/ERL 

 OncoRay Dresden 

 PHE–CRCE 

 Southern Urals Biophysics Institute 

3.1.4 Respondent’s experience in the field 

Respondents to the eSurvey were generally well experienced. Most had been interested in or 
worked in radiation protection (including education) for many years.  

• 22 respondents have less than 5 years of experience 
• 86 respondents have 6-15 years of experience 
• 70 respondents have 16-25 years of experience 
• 50 respondents have 26-35 years of experience 
• 41 respondents have more than 35 years of experience. 

 
The main involvement of respondents in the field of radiation protection is the following: 
 

• Research: 212 
• Controlling and advisory activities: 25 
• Regulator's work: 52 
• Working in the nuclear industry: 10 
• Radiation workers in the health care sector: 9 
• Members of the public with an interest in the radiation protection field: 3 

 
The respondents worked for a range of different types of institutions (multiple selections 
possible): 
 

• 216 work for scientific institutions (e.g. university, research institute…)  
• 24 work for regulatory bodies 
• 14 work for controlling authorities 
• 22 are users of ionising radiation (e.g. hospital, operator of nuclear installation…) 
• 7 work for the industry 
• 11 are consultants 
• 12 are employees of international organisations 
• 3 work for NGO's 
• 12 work for other institutions. 
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3.1.5 Geographical distribution of views and opinions collected with the eSurvey 

 

Twenty one European Union countries participated in the eSurvey. In addition, we received 
submissions from Norway and Switzerland. International institutions such as IAEA or ICRU also 
shared their opinions. Geographical distribution of views and opinions related to radiation 
protection research and collected by eSurvey was broad and went well beyond Europe’s borders. 
Responses were also received from non-European countries, for instance India, Egypt, Canada, 
China and United States.  

EU responders were not asked to specify their country. Thus, for more than a hundred submitted 
eSurveys it was not possible to identify from which country they were submitted. In total, there 
were 229 submissions from EU member states, 14 submissions from other European countries, 
23 submissions from non-European countries and 8 responders didn’t answer to this question. 

Although EU responders were not asked to indicate their country, for those who provided 
personal information it was possible to elicit the geographical background, as follows (European 
Union countries are highlighted in bold): 

Austria 3  

Belgium 9  

Bulgaria 1  

Canada 3  

China 1  

Croatia 2  

Czech Republic 3  

Egypt 1  

Finland 5  

France 26  

Germany 14  

Greece 3  

Hong Kong 1  

Hungary 2  

India 1  

Ireland 1  

Italy 16  

Netherlands 6  

Norway 1  

Poland 4  

Portugal 5  

Romania 4  

Russia 4  

Serbia 3  

Slovenia 2  

Spain 11  

Sweden 4  

Switzerland 3  

Turkey 1  

Ukraine 2  

United Kingdom 13  

United States 6  
Other international 
organisations 8  
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Not mentioned  105   

   

Sum 274  
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3.2 SYNERGIES BETWEEN RESEARCH AREAS 

European research efforts in radiation protection need to be coordinated to help ensure effective 
and efficient use of the limited funds available. The respondents were asked to share their 
opinion on the importance and feasibility of fifteen topics that have been identified as relevant to 
more than one of the research areas covered by the European research platforms MELODI, 
NERIS, EURADOS and ALLIANCE. These concern low dose risk, emergency and recovery 
preparedness, radiation dosimetry and radioecology respectively. The ‘synergistic priorities’ have 
been developed through consultative process among the platforms as part of the OPERRA 
project. 
 
The OPERRA MB decided to focus the 2

nd
 OPERRA call on synergistic topics, to 

stimulate/initiate the collaboration among the researchers of MELODI, ALLIANCE, NERIS and 
EURADOS, who signed a Memorandum of Understanding on 5/12/2013, to collaborate on 
radiation protection research.    

3.2.1 Overall support for the synergistic research topics 

Table 1 shows the general support for the synergistic priorities nominated by the different 
platforms, in terms of the mean score that each research topic received from the respondents (1 
low, 100 high), standard deviation of responses and number of submitted responses. More than 
240 opinions were submitted assessing the feasibility and the importance of the proposed 
research topics. Almost all research topics received an average score higher than 50 scores 
related to both feasibility and importance. Although, the scores for these research topics are very 
similar, the largest difference in opinion was observed for the importance of the topic “Inter- and 
intra-species differences in radiosensitivity” (std. = 23), identified by MELODI and ALLIANCE. 
 
Table 1: General support for synergistic research topics  

Research topic/identified by 
 

 
MEAN 
(1-100) 

Standard 
deviation 

N of 
submissions 

     

Identified by MELODI, ALLIANCE and 
EURADOS 
Multiple stressors and modulation of 
radiation effects in living organisms 

Feasibility 49 22  

Multiple stressors and modulation of 
radiation effects in living organisms 

Importance 68 19 235 

 
Identified by ALLIANCE, NERIS and 
EURADOS 
Spatial and temporal environmental 
modelling and human dose assessment after 
a nuclear accident. 

Feasibility 65 21  

Spatial and temporal environmental 
modelling and human dose assessment after 
a nuclear accident. 

Importance 72 20 250 

Priorities for pre-accident recovery 
preparedness.  

Feasibility 66 19  

Priorities for pre-accident recovery 
preparedness. 

Importance 67 22 247 

Decision support based on multi-criteria 
decision aiding tools in the various phases of 
an emergency (including the post-
emergency remediation phase). 

Feasibility 60 19  

Decision support based on multi-criteria Importance 66 21 252 
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decision aiding tools in the various phases of 
an emergency (including the post-
emergency remediation phase). 
 
Identified by NERIS, MELODI and 
EURADOS 
Development of health surveillance 
procedures 

Feasibility 67 20  

Development of health surveillance 
procedures 

Importance 72 20 249 

Biological indicators of radiation exposure, 
effects, health risk and disease susceptibility 
to inform emergency management and 
epidemiological studies. 

Feasibility 58 21  

Biological indicators of radiation exposure, 
effects, health risk and disease susceptibility 
to inform emergency management and 
epidemiological studies. 

Importance 74 19 255 

 
 
Identified by NERIS and EURADOS 
Development of monitoring strategies_ 
processes and tools.) 

Feasibility 68 20  

Development of monitoring strategies_ 
processes and tools. 

Importance 74 19 253 

 
Identified by MELODI and EURADOS 
Improvement in the modelling of biokinetics 
and dosimetry of internal emitters. 

Feasibility 60 19  

Improvement in the modelling of biokinetics 
and dosimetry of internal emitters. 

Importance 68 21 246 

Improved organ dosimetry in epidemiological 
studies. 

Feasibility 60 21  

Improved organ dosimetry in epidemiological 
studies.) 

Importance 67 21 248 

Update personalized dosimetry in medical 
applications. 

Feasibility 67 21  

Update personalized dosimetry in medical 
applications. 

Importance 68 23 245 

Investigation of the biological effectiveness 
of different radiation qualities and prediction 
of biological risks. 

Feasibility 59 22  

Investigation of the biological effectiveness 
of different radiation qualities and prediction 
of biological risks. 

Importance 69 22 245 

 
Identified by MELODI and ALLIANCE 
The roles of genetic and epigenetic changes 
in heritable/transgenerational and somatic 
effects relevant to individual and population 
health. 

Feasibility 52 22  

The roles of genetic and epigenetic changes 
in heritable/transgenerational and somatic 
effects relevant to individual and population 
health. 

Importance 69 20 250 

Inter- and intra-species differences in 
radiosensitivity. 

Feasibility 50 22  

Inter- and intra-species differences in 
radiosensitivity. 

Importance 65 23 250 

Biomarkers of exposure and effects in living Feasibility 55 22  
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organisms. 

Biomarkers of exposure and effects in living 
organisms. 

Importance 71 21 250 

 
 
Identified by ALLIANCE and NERIS 
Urban radioecological hydrology modelling in 
(post)-emergency conditions. 

Feasibility 62 20  

Urban radioecological hydrology modelling in 
(post)-emergency conditions. 

Importance 61 22 248 

 
Figure 1 shows that the feasibility and importance of the fifteen research topics selected slightly 
differed. Feasibility scores varied more among the topics than importance scores, ranging from 
49 to 68 and from 61 to 74 respectively. In general, the topics “Development of monitoring 
strategies, processes and tools” and “Biological indicators of radiation exposure, effects, health 
risk and disease susceptibility to inform emergency management and epidemiological studies” 
were recognised as the most important. The research topic “Development of monitoring 
strategies, processes and tools” was recognised as the most feasible. The topic related to 
“Multiple stressors and modulation of radiation effects in living organisms” was identified as the 
least feasible, whereas the “Urban radioecological hydrology modelling in (post)-emergency 
conditions” was considered the least important topic. It is noteworthy to remark that the 
difference among the scores is modest. 

 
Figure 1: Mean score of feasibility and importance of synergistic research topics. The number 
of respondents is between 235 and 255 
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Table 2 and Figure 2 show the opinion of the members of different platforms concerning the 
importance of the selected research topics. It can be noticed that NERIS, EURADOS, ALLIANCE 
and MELODI have generally similar opinions of the importance of the selected research topics: 
these differ by 10% at most. As 86 respondents stated that they belong to more than one 
platform, the general level of agreement is not surprising.  

Table 2: Average importance score of synergistic topics per platform 

Importance of research topic/number of 
submitted eSurveys per platform  

(score 1-100) 
 

NERIS EURADOS ALLIANCE MELODI 

Multiple stressors and modulation of radiation 
effects in living organisms. 

69 68 72 70 

Spatial and temporal environmental modelling 
and human dose assessment after a nuclear 
accident.  

80 76 78 71 

Priorities for pre-accident recovery preparedness. 73 66 72 65 

Decision support based on multi-criteria decision 
aiding tools in the various phases of an 
emergency (including the post-emergency 
remediation phase). 

70 66 67 64 

Development of health surveillance procedures. 78 72 73 73 

Biological indicators of radiation exposure, 
effects, health risk and disease susceptibility to 
inform emergency management and 
epidemiological studies. 

71 76 73 75 

Development of monitoring strategies, processes 
and tools.  

78 75 76 73 

Improvement in the modelling of biokinetics and 
dosimetry of internal emitters. 

69 70 68 68 

Improved organ dosimetry in epidemiological 
studies. 

70 72 67 70 

Update personalized dosimetry in medical 
applications. 

67 74 68 68 

Investigation of the biological effectiveness of 
different radiation qualities and prediction of 
biological risks. 

66 72 72 70 

The roles of genetic and epigenetic changes in 
heritable/transgenerational and somatic effects 
relevant to individual and population health. 

66 68 68 71 

Inter- and intra-species differences in 
radiosensitivity. 

62 64 68 67 

Biomarkers of exposure and effects in living 
organisms. 

66 69 72 72 

Urban radioecological hydrology modelling in 
(post)-emergency conditions. 

65 60 62 60 
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Figure 2: Opinion of different platforms about the importance of synergistic research topics 

Conclusion:  

With a range of average importance scores of 61-74 (fig 1) and standard deviations around 20, 
the importance scores do not identify any of the topics of being of greater importance in the 
opinion of those surveyed. 

Importance evaluated by platform 

As depicted in Figure 3, the topic “Spatial and temporal environmental modelling and human 
dose assessment after a nuclear accident” was scored at the top by 3 platforms. This topic 
considered as the most important by the respondents from the NERIS was also identified as 
most important by EURADOS (see figure 4) and ALLIANCE (see figure 5) members. The 
research themes linked to this topic were: 

1. To "develop time and space dependent models to assess the evolution of radioactivity 
and related dose to man dynamically from regional scale to local scale, the latter being 
relevant for farmers and farmer communities.  

2. To develop countermeasure strategies at local level and,  
3. To develop dose reconstruction techniques to infer doses and contamination for past 

days of a long lasting release and in this way improve the DSS.  
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Figure 3: Ranking of average importance score for synergistic research topics: NERIS 

According to the opinion of EURADOS members, the research topic “Biological indicators of 
radiation exposure, effects, health risk and disease susceptibility to inform emergency 
management and epidemiological studies” is also ranked with highest importance (see figure 4). 
This research topic was introduced with following justification: "Biological indicators of radiation 
exposure and effects, particularly in relation to health play an important role in emergency 
management and can be integrated into epidemiological studies of risk and susceptibility. 
Identification of new and further validation of existing biomarkers in relation to dose and 
relationship to health is required.  For emergency use simple and rapid methods will be of 
greatest benefit".  
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Figure 4: Ranking of average importance score for synergistic research topics: EURADOS 
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 Figure 5: Ranking of average importance score for synergistic research topics: ALLIANCE  
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NERIS respondents identified “Spatial and temporal environmental modelling and human dose 
assessment after a nuclear accident” as the most important topic; both “Development of health 
surveillance procedures” and “Development of monitoring strategies, processes and tools” 
received the second highest score tie. Similarly, EURADOS respondents selected two topics as 
the most important: “Spatial and temporal environmental modelling and human dose assessment 
after a nuclear accident” and “Biological indicators of radiation exposure, effects, health risk and 
disease susceptibility to inform emergency management and epidemiological studies”. The 
second preferential choice was “Development of monitoring strategies, processes and tools”. 
“Spatial and temporal environmental modelling and human dose assessment after a nuclear 
accident”, “Development of monitoring strategies, processes and tools” and “Biological indicators 
of radiation exposure, effects, health risk and disease susceptibility to inform emergency 
management and epidemiological studies” were chosen among ALLIANCE respondents as the 
first three respectively. MELODI respondents identified the topic “Biological indicators of radiation 
exposure, effects, health risk and disease susceptibility to inform emergency management and 
epidemiological studies” as the one having the highest importance. Two other topics were 
recognised by the MELODI members as being almost as important as the first ranked topic. The 
first is “Development of health surveillance procedures” , i.e. to draw lessons from Chernobyl and 
Fukushima situations; to develop procedures for health surveillance in a broader perspective of 
improving living conditions of affected populations, including sampling of population and dose 
reconstruction, and involvement of stakeholders; and to ensure the maximum information is 
obtained to refine current health risk estimates and clinical decision making. The second 
important research topic identified by the MELODI members was “Development of monitoring 
strategies, processes and tools” to improve methods and tools to enhance the efficiency of 
monitoring strategies. The aim is to produce a complete and consistent picture of the radiological 
situation during a nuclear emergency response and recovery. This includes among others the 
development and the optimization of new and existing resources such as mobile units, trans-
border information exchange, laboratory networking, dose assessment techniques. Furthermore, 
it also includes the development of sound methods for extracting dose parameters for decision 
making from all available measurement data, i.e. environmental radiological data and 
exposure/contamination measurements of the affected population; and measurements by expert 
teams and performed by the public. Improved guidelines on monitoring strategies will be derived.  
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Figure 6: Ranking of average importance score for synergistic research topics: MELODI 

3.2.2 Feasibility of selected research topics per platform 

The average feasibility scores across all respondents range from 49 (multiple stressors) to 68 
monitoring strategies (table 1), again with high standard deviations, around 20. Although the 
range is larger for feasibility than importance, the available data again suggest that on average 
there is little difference in the perceived feasibility to address the topics in the opinion of those 
responding. 

The research topic “Development of monitoring strategies, processes and tools” was recognised 
as the most feasible research topic by members of all platforms: NERIS, EURADOS, ALLIANCE 
and MELODI.   

For members of the NERIS and ALLIANCE platforms the second most feasible research topic 
was “Spatial and temporal environmental modelling and human dose assessment after a nuclear 
accident’’. For members of EURADOS and MELODI the second most feasible topic was the 
“Update personalized dosimetry in medical applications” with the following objective: "an 
integrated personalized dosimetry in medical applications that can be used as input for low dose 
research. This can be done by improving (1) internal microdosimetry in radiotherapy and medical 
imaging, (2) patient dosimetry in interventional radiology and CT examinations (3) out-of-field 
dosimetry for photon and particle therapy". 
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All four platforms members considered the topic “Multiple stressors and modulation of radiation 
effects in living organisms” as the least feasible (see Table 3). The respondents evaluated that 
the following research objectives have relatively low feasibility: "to elude mechanisms explaining 
how and to what extent radiation effects in organisms are modulated by the context of multiple 
stressors potentially present in the environment (e.g., chemicals, pathogens). Faced to the 
multitude of stressors in field, to develop a mode-of-action based approach for identifying 
stressors combinations likely to interact with ionising radiation, taking account for the biological 
specificities of the organism studied that vary among species". 

Table 3: Average feasibility score for synergistic topics per platform  

Feasibility of research topic/number of 
submitted eSurveys per platform  

(score 1-100) 
 

NERIS EURADOS ALLIANCE MELODI 

Multiple stressors and modulation of radiation 
effects in living organisms. 

43 48 45 48 

Spatial and temporal environmental modelling 
and human dose assessment after a nuclear 
accident.  

73 68 71 64 

Priorities for pre-accident recovery preparedness. 
69 67 68 64 

Decision support based on multi-criteria decision 
aiding tools in the various phases of an 
emergency (including the post-emergency 
remediation phase). 

62 62 61 59 

Development of health surveillance procedures. 
72 68 69 66 

Biological indicators of radiation exposure, 
effects, health risk and disease susceptibility to 
inform emergency management and 
epidemiological studies. 

54 58 55 59 

Development of monitoring strategies, processes 
and tools.  

76 72 75 69 

Improvement in the modelling of biokinetics and 
dosimetry of internal emitters. 

61 61 62 62 

Improved organ dosimetry in epidemiological 
studies. 

57 61 60 61 

Update personalized dosimetry in medical 
applications. 

69 70 69 67 

Investigation of the biological effectiveness of 
different radiation qualities and prediction of 
biological risks. 

57 61 59 61 

The roles of genetic and epigenetic changes in 
heritable/transgenerational and somatic effects 
relevant to individual and population health. 

48 51 53 55 

Inter- and intra-species differences in 
radiosensitivity. 

46 50 52 52 

Biomarkers of exposure and effects in living 
organisms. 

49 55 54 56 

Urban radioecological hydrology modelling in 
(post)-emergency conditions. 

64 62 65 59 
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Figure 7: Opinion of different platforms about feasibility of research topics  

The following figures (figures 8-11) show the ranking of different research topics per platform with 
respect to the feasibility of the topic. 
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Figure 8: Ranking of average feasibility score for synergistic research topics: NERIS 

 

Figure 9: Ranking of average feasibility score for synergistic research topics: EURADOS 
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Figure 10: Ranking of average feasibility score for synergistic research topics: Alliance 

 

Figure 11: Ranking of average feasibility score for synergistic research topics: MELODI 
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Conclusion: 

While there was a greater range in the average scores given in respect of perceived feasibility 
(49-68) by comparison with perceived importance (61-74), the standard deviation was high, 
around 20. The high variation again makes it difficult to make clear and robust judgements on the 
relative feasibility of the topics 

 

3.2.3 Other research topics proposed by stakeholders 

Respondents were asked to indicate specific areas/projects that they consider to be particularly 
promising to foster effective inter-disciplinary synergy. On this open question we received approx. 
70 answers; suggestions for areas and projects and also comments and views related to 
previously evaluated topics. 

The open question was formulated as follows: 

“Are there specific areas/projects that you consider to be particularly promising to foster effective 
inter-disciplinary synergy?” 

The answers could be categorised as: 

1. Answers highlighting one of the synergistic topics proposed in the questionnaire or a 
combination thereof, or highlighting the importance of some basic research domains 
in exact sciences (Type 1 answers: ~85%). 

2. Answers expressing the importance of political and social sciences, and the 
interaction with stakeholders (Type 4 answers: (~5%). 

3. Answers on the importance to interact with the medical world (both non-nuclear and 
medical application oriented) (Type 3 answers: ~5%). 

4. Answers giving advice on how the research in radiation protection should be 
organised (Type 4 answers ~5%). 

 

1. Answers highlighting one of the synergistic topics proposed in the questionnaire, or 
paying attention to the importance of some basic research domains in exact sciences  

The majority of answers are expressing an advice on which topic of the synergistic list is the 
most important, or which part of a topic in the priority list deserves a high priority. As this is 
analysed in other sections of the document we do not comment further here.  

However, some cross-cutting areas of research are mentioned as a priority: 

• Methodology and metrology of experiments (eg. standardisation, validation). 
• Infrastructure: high quality biobanks (from occupational and medical origin) with 

precise   dosimetry. 
• Mathematic modelling and uncertainty analysis techniques. 

2. Answers expressing the importance of political and social sciences, and interaction 
with stakeholders 

Various answers point out that it would be worth to take on board scientists with a background in 
sociology and politics. In addition, psychological consequence of decisions taken in emergency 
situations, and risk perception in normal operation and in emergency situations are stated to be 
important issues. Psychological stress is also considered in one response to be an important 
factor in multiple stressor analysis research. 
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Furthermore, decision support systems are considered in one answer as tools to facilitate 
communication to decision-makers, public and media in the framework of radiological 
emergency.  

Finally, it is mentioned that it is important to work on general public awareness programs 
regarding radiation risk and protection. 

3. Answers on the importance to interact with the medical world 
 
The interaction with the medical world was considered by some to be beneficial for both the 
world of radiation protection and the medical world. 

In one answer, it is stated that under the last EU FP7 programme, several networks and research 
programmes have produced knowledge and evidence with high potential benefits in the field of 
the protection of patient and staff from the exposure to ionising radiation. Analogously, other 
answers state that RP research findings might improve decisions in the field of therapeutic 
planning, radiological emergency and justification of exposure. 

Vice-versa, expertise from the medical world is of interest to the radiation protection research 
community. Medical expertise is indispensable in various synergistic topics listed in the e-Survey. 
Various answers emphasise the importance of physical and psychological health effects in 
emergency and non-emergency cases. 

4. Answers giving advice on how the research in radiation protection should be organised 

General advices on how research in radiation protection should be organised are also collected 
in the open questions. For example, a respondent states that the research should prioritise on 
estimating the risk of major issues that underpin the whole system of radiation protection, solving 
questions of the society, such as “what is the risk of circulatory disease at low dose / dose rates”, 
or “how valid is the use of the LNT model in low dose / dose rate risk estimation”. 

Others emphasise to focus on basic areas first, such as unravelling genetic pathways, signalling 
processes and physical modelling.  

In one answer it is stated that interdisciplinary synergies could be enhanced by trying to improve 
the coordination between the monitoring of environmental contamination and population's health 
and the modelling of doses and environmental transfers. 

Another remark was that many of the priorities are focused on accidents, whereas the majority of 
radiation protection work relates to normal operating conditions and planning situations. 
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3.3 FOCUS AREA(S) 

 
The OPERRA survey aimed at collecting information from many areas relevant to radiation 
protection. The respondents were asked to choose one or more focus area(s) for more detailed 
scientific questions. They could select one or more following areas: Radioecology (ALLIANCE), 
Emergency and recovery preparedness (NERIS), Low dose risk (MELODI), Dosimetry 
(EURADOS), Ethics, Risk communication and risk perception and Education and Training. 
The largest number of selections of specific focus areas was recorded for the Low dose risk 
focus area (124), followed by Dosimetry (120), Education and training (104), Risk communication 
and risk perception (91) and Radioecology (88). Fewer selections were recorded for the 
Emergency and recovery preparedness focus area (66) and ethics (50). 

  
 

 

Figure 12: Number of responses per focus area 

The interest in the focus areas reflects the importance of supporting not only the research areas 
that are already covered by platforms and associations as for instance MELODI and EURADOS, 
but also the areas that were included in the e-survey on the OPERRA initiative and relevant to 
radiation protection. These areas are education and training, risk communication and risk 
perception and ethics. However this issue is difficult to be interpreted properly: for example, the 
Strategic Research Agenda of the ALLIANCE clearly encompasses risk communication and 
perception as part of research lines in one of the 3 major constituting challenges. This area is 
also clearly of importance for the NERIS platform; similarly, Education and Training is clearly 
supported by all the platforms. 

3.4 LOW DOSE RISK STRATEGIC RESEARCH AREA 

Respondents were asked to evaluate the importance and feasibility of different topics related to 
1. Radiation-induced cancer; 2. Radiation-induced non-cancer diseases and 3. Individual and 
general health and radiation protection. The topics were selected by the MELODI platform. 
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3.4.1 Radiation-induced cancer 

The most important topics related to radiation-induced cancer were considered the "Biomarkers 
for radiation exposure, effects and disease: identification, development and validation" and the 
"Risks associated with internal contamination with radionuclides". 

Table 4: Means and standard deviations in answers related to radiation induced cancer effects 
research topics 

Radiation induced cancer  Mean Std. dev 
Suitable cohorts of radiation exposed populations for 
molecular epidemiological studies related to cancer 
effects: identification, establishment and continued 
follow-up  

Feasibility 60 22 

Importance 74 21 

Biomarkers for radiation exposure, effects and disease: 
identification, development and validation. 
 

Feasibility 62 19 

Importance 77 19 

Development and use of suitable whole animal and 
human cellular models (including somatic stem cells) to 
study quantitative and mechanistic aspects of radiation 
carcinogenesis. 
 

Feasibility 61 21 

Importance 72 23 

Impact of low dose and low dose rate radiation effects on 
pathways/processes contributing to carcinogenesis. 
 

Feasibility 61 22 

Importance 74 21 

Risks associated with internal contamination with 
radionuclides. 
 

Feasibility 65 21 

Importance 77 17 

Identification of the nature and number of target cells at 
risk for specific cancers in humans 

Feasibility 55 21 

Importance 70 22 

 

 

Figure 13: Feasibility and importance of topics related to radiation induced cancer 
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Conclusion: 

The ranges and standard deviations in importance and feasibility scores do not allow clear 
judgements to be made on the priority topics in the opinion of those surveyed. 

Table 5: Additional issues related to radiation-induced cancer suggested by respondents 

 MELODI: Radiation-induced Cancer 
 Are there any additional issues related to radiation-induced cancer you would like to suggest as a 

priority? Please specify. 
 Comments: 23 
1 Is the Linear No Threshold assumption valid? 
2 It is from my own and personal opinion that cells and animals models to elucidate radiation- cancer issue 

should not be based in low doses. Where the stochastic nature of the event make difficult interpretation. 
3 Microenvironment and impacts at the system level 
4 Integration of molecular epidemiology in models of carcinogenesis in order to derive improved risk 

estimates 
5 Numerical modelling and tissue experiments for the early stage of carcinogenesis. 
6 Studies on second cancers among patients under radiation treatments 
7 Comparison of different types of Radiation for induction of cancer 
8 Interconnection of DNA-damage responses and inflammation. 

Individual radiosensitivity. 
9 Comparison of different types of radiation for induction of cancer 
10 1. Epidemiological assessment of very low dose in highly exposed cohorts. One example is lung 

transplants in mucoviscidosis: cohort of around 150 patients in one institution (each patient with an 
average of more than 100 chest X-rays and 15 – 20 CTs; very well medically followed. some of them over 
10y follow up; of course one local cohort is too small but might contribute to a European network around 
some significant clinical situations frequently imaged. Aside mucoviscidosis. Scoliosis is another example.) 
 
2. Patient dosimetry and protection in high dose procedures (interventional) and CT. with emphasis on skin 
and organ dose evaluation. Including the effect of newer methods to improve image quality while reducing 
patient doses. e.g. low electronic noise detectors with highly integrated readout electronics or photon 
counting detectors and novel image reconstruction schemes for reconstruction accurate low-noise image 
data from very noisy (lowdose) raw data. As well as risk assessment and risk communication. 
 
3. Approaches to improve occupational protection (with emphasis on lens and extremity dose estimation 
and protection) in interventional and nuclear medicine procedures. 
 
4. Realistic determination of extremity/finger dose in interventional radiology/cardiology and nuclear 
medicine. 
We know from the ORAMED project that a significant number of medical professionals exceeds the annual 
BSS dose limit of 500 mSv but an insufficient or missing dosimetry does not show these high doses. The 
increasing use of 18F in PET/CT and 90Y in radioembolization of the liver (SIRT) are two examples for 
higher occupational exposures in future. For harmonized EU-wide regulations. Medical associations could 
develop recommendations to the regulatory boards to avoid different or missing national regulations how 
many dosimeters and which type are mandatory. where to wear them and for which procedures. 

11 Conducting studies for human is of particular interest but we should not forget non-human organisms. 
12 Exposures early in life and their persistence - factors that influence both progression and regression of the 

persistence of molecular and cellular damage leading to cancer. 
13 LET of Radiation 
14 The role of tissue and cancer stem cell in the development of radiation-induced cancer and the molecular 

pathways involved. Currently it is possible to culture tissue (adult) stem cells of many tissues. This provides 
unprecedented opportunities to study the effects of low dose irradiation on the in vitro and in vivo response 
of these cells and potential carcinogenesis. 
It is warranted to take action and use these models now. 
Some scientist involved in the development of these models are even working in the field of radiation 
biology. 

15 Define age window for radiation sensitivity of different radiation induced cancers also by in vitro 
experimental studies. Define the exact mechanisms behind. 
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16 Investigation of reasons for inter-individual differences in radiation sensitivity. Whether that be linked to 
differences in radionuclide metabolism. DNA repair. 

17 Determination of ion-cluster-size distributions. 
18 Secondary Cancers after Radiotherapy 
19 Mixed exposures : identification. assessment 
20 Use of GM animals to investigate radiation-induced cancer response. This could provide a sensitive model 

and give information on thresholds for cancer induction. 
21 Children. 
22 None of the questions specifically ask about the issues of DDREF or risk extrapolation model. 
23 Study of mechanisms underlying individual sensitivity. 

3.4.2 Radiation-induced non-cancer diseases  

In general the topics related to radiation-induced non-cancer diseases received higher average 
scores in terms of importance than of feasibility. All topics received very similar feasibility scores, 
with the exception of the topic “Identification of the nature and number of target cells at risk for 
specific cancers in humans” which was evaluated as somewhat less feasible than the rest of the 
suggested topics.   

Table 6: Means and standard deviations in answers related to non-cancer effects research 
topics 

Non Cancer effects  Mean Std. 
 
Suitable cohorts of radiation exposed populations 
for molecular epidemiological studies related to 
non-cancer effects: identification_ establishment 
and continued follow-up  
 

 
Feasibility 

 
60 

 
21 

Importance 75 20 

Biomarkers for radiation exposure_ effects and 
disease: identification_ development and 
validation 
 

Feasibility 60 21 

Importance 75 19 

Development of suitable whole animal models to 
study quantitative and mechanistic aspects of 
non-cancer diseases 
 

Feasibility 60 22 

Importance 71 21 

Impact of low dose and low dose rate radiation 
effects on pathways/processes contributing to 
non-cancer diseases 
 

Feasibility 59 22 

Importance 72 21 

Risks of non-cancer diseases following internal 
contamination with radionuclides 
 

Feasibility 57 22 

Importance 69 21 

Identification of the nature and number of target 
cells at risk for specific non cancer diseases in 
humans 

Feasibility 54 20 

Importance 67 19 

 

The feasibility and importance of “Suitable cohorts of radiation exposed populations for molecular 
epidemiological studies related to cancer effects: identification, establishment and continued 
follow-up” as well as the topic “Biomarkers for radiation exposure, effects and disease: 
identification, development and validation” were assessed by 119 respondents. Both topics 
received high scores for importance (75) and medium for feasibility (60). These two topics were 
evaluated as the most important ones, and at the same time as feasible as the others. 
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Figure 14: Feasibility and importance for topics related to radiation-induced non-cancer effects 

Conclusion: 

The ranges and standard deviations in importance and feasibility scores do not allow clear 
judgements to be made on the priority topics in the opinion of those surveyed. 

Table 7: Additional issues related to radiation-induced non cancer suggested by respondents 

 MELODI: radiation-induced non cancer diseases  

 Are there any additional issues related to radiation-induced non cancer diseases you 
would like to suggest as a priority? Please specify. 

 Comments: 19 

1 I would anticipate major problems in obtaining statistically significant results.  But don't profess 
to be an expert in this field. 

2 System level effects such as bystander effects and multiple stressors. 

3 Tissue experiments. 

4 Therapeutic Radiation doses vs low Radiation doses 

5 Resolution of inflammation by low dose exposure. 

6 Therapeutic radiation doses versus low radiation doses 

7 Effects on Heart. Brain 

8 I don't think this is a promising topic in the low dose irradiation field. in the high dose region 
however this may be relevant. 

9 Area of interest: Cardiovascular system. Central nervous system. Reproductive function 

10 Develop studies in specific areas such as central nervous system. Cardiovascular system and 
reproductive function. 

11 Cardiovascular system. Nervous system. Reproduction function. 

12 Area of interest: Cardiovascular. Neurodisease. Reproductive function. Hematology. 

13 Immune and hematopoietic system are essential to be studied in this field of low-dose 
radiation. 
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14 Priority to define the nature of target cells is very high. but to define the number of target cells 
is highly difficult. 

15 Cardiovascular system. Central nervous system. oxidative stress 

16 Mechanisms of Development of Radiation. Lesions in Critical Organs. 
Radiation Induced Multiply Organ Dysfunction Syndrome 

17 So far limited morbidity data / registers available on non cancer diseases/disorders 

18 Radiation-induced cataracts - if the lens is one of the most radiosensitive tissues in the body 
(Ainsbury et al.) why are relatively few cataracts produced? Is there a difference between x-
ray and UV induced cataracts? UV exposures are much more common but there does not 
appear to be much research undertaken in this area. 

19 Cardiovascular. Central nervous system 

3.4.3 Individual and general health and radiation protection 

Table 8: Means and standard deviations of answers related to individual and general health 
and radiation protection issues 

Radiation protection issues  Mean Std. 

    

Impact of inter-individual variation of radiation risks for 
cancer and non-cancer diseases and on dose response 
relationships in populations. 
 

Feasibility 54 21 

Importance 77 18 

Contribution to the development of radiation-associated 
diseases of radiation effects in target cells_  the tissue 
environment_ and their interaction at different dose 
levels. 
 

Feasibility 58 19 

Importance 73 18 

Impact of low dose and low dose rate radiation effects 
on immune function. 
 

Feasibility 59 21 

Importance 72 20 

Effect of gender and/or age-at-exposure on radiation 
risk. 
 

Feasibility 68 19 

Importance 76 16 

Trans-generational and heritable radiation effects. 
 

Feasibility 55 23 

Importance 69 24 

    

Synergistic effects of combined exposure with 
environmental pollutants. 

Feasibility 51 23 

Importance 74 20 
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Figure 15: Feasibility and importance for topics related to individual and general health and 
radiation protection issues 

Conclusion: 

The ranges and standard deviations in importance and feasibility scores do not allow clear 
judgements to be made on the priority topics in the opinion of those surveyed. 

 

Table 9: Additional issues related to individual and general health and radiation protection 
suggested by respondents 

 MELODI: Individual and general health and radiation protection  

 Are there any additional issues related to individual and general health and radiation protection issues 
you would like to suggest as a priority? Please specify. 

 No of comments: 9 

1 To study the effect of dose inhomogeneity and related health effects in different individuals in case of internal 
emitters. 

2 1. Radiation exposure in assessment of treatment response (and follow-up) using standardized disease- or 
treatment specific protocols: 
Frequent and short-term treatment response imaging becomes more and more important with the use of 
expensive personalized therapies. To avoid excessive accumulation of dose. Research shall develop a new 
approach for low-dose treatment response imaging focusing on the detection of change. But still providing 
reliable diagnostic assessment. Novel detector technologies as well as image reconstruction methods available 
for reducing radiation exposure should be fully explored and exploited. 
 
2. Radiation protection in obesity imaging (BMI-specific protocols): 
General and patient demographics show that as of today over 10% of the population is obese with still growing 
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numbers. To achieve diagnostic imagine quality in obese patients higher than average radiation doses are 
required. Techniques normally used for reducing patient radiation exposure have instead to be exploited to 
acquire images of sufficient diagnostic quality. In order to always guarantee images of sufficient diagnostic 
quality at the lowest radiation exposure necessary BMI-specific protocols are required. And specific dose 
reduction algorithms have to be developed for obese patients. 
 
3. Individualized patient dose and risk assessment in medical imaging with ionizing radiations. Main aims:  
To produce dose data using patient-specific Monte Carlo software and develop dose estimation methods based 
on normalized doses for all imaging procedures. Especially CT and fluoroscopically-guided interventional 
procedures. 
To assess radiogenic risks to the patient associated with the exposure from imaging protocols using data 
provided by European and international organizations. 
To perform original research using individualized-dosimetry tools from which new findings. Innovations and 
practical guidelines for optimal dose management of patients needing radiologic procedures will result. 
 
4. Integrating individual IT data (electronic patient record. PACS. RIS.) for prospective radiation protection 
issues (dose. risk estimation) 
Automatic dose recording is currently available with several commercial software solutions. And hence have 
the potential to help establishing a large repository. However there is an urgent need for standardisation and for 
developing cross analysis platforms at a European level in order to establish "dynamic DRLs" and to follow 
highly exposed or sensitive cohorts. 
 
5. Calculating individual patient dose and estimating consecutive cancer risk based on exposure parameters. 
Individual dose measurements and imaging data as well as simulation. e.g. Monte Carlo: patient-specific. 
Machine-specific. Indication specific. 
 
6. Individual radiosensitivity and adapted imaging guidelines/protocols 
The development of tests aimed at screening highly sensitive patients to dose exposure should be completed 
by the development of repositories which would include all the relevant patient information for an appropriate 
follow-up. 

3 The study of combined exposure can be very synergistic. However. First chemicals that potentially interact with 
radiation and when a substantial exposure can be envisioned have to be defined. 

4 Internal contamination. Low doses. 

5 Develop project with internal contamination studies and in the field of low dose. 

6 Internal contamination. Low dose exposure. 

7 Internal contamination. Low dose. 

8 The multipollution context is not sufficiently taken into account in studies about internal contamination: complex 
mixes of radionuclides. Complex mixes of chemical pollutants and radionuclides. etc. 

9 Internal contamination at low doses 

 

The content of all low dose risk free texts is reported and summarized in annex 1 (pp 94) 

3.5 RADIOECOLOGY STRATEGIC RESEARCH AGENDA 

This section addresses the Radioecology Strategic Research Agenda (SRA) developed by the 
ALLIANCE platform in collaboration with the EURATOM STAR and COMET consortia. 

The scientific discipline of radioecology provides quantitative and integrative assessments of 
radionuclide impacts on man and wildlife for a wide range of exposure scenarios. The need for 
radioecological expertise arises when evaluating the risks from, for example, nuclear power 
plants or disposal of nuclear wastes; in response to nuclear accidents or possible terrorist 
events; and in the debate on chronic, low dose effects. As such it provides science underpinning 
the other radiation protection areas within the OPERRA umbrella. 

The Radioecology SRA has evolved and been improved through previous consultations with an 
array of diverse stakeholders. The SRA responds to the question: “What topics, if critically 
addressed over the next 20 years, would significantly advance radioecology?”  
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The ALLIANCE SRA was available from the Radioecology Exchange website; the version used in 
this e-Survey was an evolution taking into account comments received from the earlier 
consultations. 

The Radioecology SRA prioritises three major scientific challenges facing radioecology, with the 
goal of improving research efficiency and advancing the science more rapidly. 

First, respondents were asked whether they answered the questionnaire on the Radioecology 
SRA in 2012 which received 110 independent responses. 29 respondents confirmed their 
previous involvement in the SRA since they answered on the previous questionnaire. 59 
respondents were previously not consulted.  

Secondly, the respondents were asked whether they attended the Paris consultation workshop in 
November 2012: 14 respondents attended the conference and 74 did not. 

3.5.1 Strategic vision of Challenge 1: To Predict Human and Wildlife Exposure in a 
Robust Way by Quantifying Key Processes that Influence Radionuclide 
Transfers and Expo 

Over the next 20 years radioecology will have achieved a thorough mechanistic 
conceptualisation of radionuclide transfer processes within major ecosystems (terrestrial, 
aquatic, urban), and be able to accurately predict exposure to humans and wildlife by 
incorporating a deeper understanding of environmental processes. 
The respondents were asked to indicate the importance and feasibility (i.e how difficult will it be 
to achieve them over the next 20 years) of achieving each of these research lines which are 
grouped below by the challenge that they address. 
 

• Identify and mathematically represent key processes that make significant 
contributions to the environmental transfers of radionuclides and resultant exposures 
of humans and wildlife. 

• Acquire the data necessary for parameterisation of the key processes controlling the 
transfer of radionuclides. 

• Develop transfer and exposure models that incorporate physical, chemical and 
biological interactions, and enable predictions to be made spatially and temporally.  

• Represent radionuclide transfer and exposure at a landscape or global environmental 
level with an indication of the associated uncertainty.  

 

Table 10: Means and standard deviations in answers related to radioecology - challenge 1 - To 
Predict Human and Wildlife Exposure in a Robust Way by Quantifying Key Processes that 
Influence Radionuclide Transfers and Expo. 

 

Challenge 1  Mean Std. 

    

Identify and mathematically represent key processes that make 
significant contributions to the environmental transfers of 
radionuclides and resultant exposures of humans and wildlife. 
 

Feasibility 66 19 

Importance 80 15 

Acquire the data necessary for parameterisation of the key 
processes controlling the transfer of radionuclides. 
 

Feasibility 64 21 

 
Importance 

80 15 

Develop transfer and exposure models that incorporate physical_ 
chemical and biological interactions_ and enable predictions to be 
made spatially and temporally. 
 

Feasibility 58 22 

Importance 80 16 
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Represent radionuclide transfer and exposure at a landscape or 
global environmental level with an indication of the associated 
uncertainty. 

Feasibility 61 20 

Importance 74 18 

 

 

Figure 16: Feasibility and importance for topics related to radioecology –Challenge 1: To 
Predict Human and Wildlife Exposure in a Robust Way by Quantifying Key Processes that 
Influence Radionuclide Transfers and Exposure. 

3.5.2 Strategic vision of Challenge 2: To Determine Ecological Consequences under 
Realistic Exposure Conditions 

Over the next 20 years radioecology will have gained a thorough mechanistic understanding of 
the processes inducing radiation effects at different levels of biological organisation, including the 
consequences on ecosystem integrity, and be able to accurately predict effects under realistic 
conditions. 
 
The respondents evaluated the importance and feasibility of research lines (i.e how difficult will it 
be to achieve them over the next 20 years) which are grouped below by the challenge that they 
address. 

 
• Mechanistically understand how processes link radiation induced effects in wildlife 

from molecular to individual levels of biological complexity. 
• Understand what causes intra- and inter-species differences in radiosensitivity (e.g. 

among cell types, tissues, life stages, life histories, ecological characteristics). 
• Understand the interactions between ionising radiation effects and other co-stressors 

(i.e. multiple contaminants). 
• Understand the mechanisms underlying multi-generational responses to long-term 

ecologically relevant exposures (e.g. maternal effects, hereditary effects, adaptive 
responses, genomic instability, and epigenetic processes). 
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• Understand how radiation effects combine in a broader ecological context at higher 
levels of biological organisation (population dynamics, trophic interactions, indirect 
effects at the community level, and consequences for ecosystem functioning). 

 

Table 11: Means and standard deviations in answers related to radioecology - challenge 2- To 
Determine Ecological Consequences under Realistic Exposure Conditions 

Challenge 2  Mean Std. 

    

Mechanistically understand how processes link radiation induced 
effects in wildlife from molecular to individual levels of biological 
complexity 

Feasibility 48 22 

Importance 70 21 

Understand what causes intra- and inter-species differences in 
radiosensitivity (e.g. among cell types_ tissues_ life stages_ life 
histories_ ecological characteristics)  

Feasibility 52 21 

Importance 74 18 

Understand the interactions between ionising radiation effects 
and other co-stressors (i.e. multiple contaminants)  

Feasibility 51 21 

Importance 76 19 

Understand the mechanisms underlying multi-generational 
responses to long-term ecologically relevant exposures (e.g. 
maternal effects_ hereditary effects_ adaptive responses_ 
genomic instability_ and epigenetic processes).  

Feasibility 48. 25 

Importance 74 20 

Understand how radiation effects combine in a broader 
ecological context at higher levels of biological organisation 
(population dynamics_ trophic interactions_ indirect effects at 
the community level_ and consequences for ecosystem 
functioning)  

Feasibility 49 21 

Importance 74 20 
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Figure 17: Feasibility and importance for topics related to radioecology, challenge 2 - 
Determine Ecological Consequences under Realistic Exposure Conditions 

3.5.3 Radioecology Challenge 3: To Improve Human and Environmental Protection 
by Integrating Radioecology 

Over the next 20 years radioecology will develop the scientific foundation for the holistic 
integration of human and environmental protection, as well as their associated management 
systems. 
 
Respondents shared their view about the importance and feasibility (i.e how difficult will it be to 
achieve them over the next 20 years) of achieving each of these research lines which are 
grouped below by the challenge that they address. 

 
• Integrate uncertainty and variability from transfer modelling, exposure assessment, 

and effects characterisation into risk characterisation. 
• Integrate human and environmental protection frameworks. 
• Integrate the risk assessment frameworks for ionising radiation and chemicals. 
• Provide a multi-criteria perspective in support of optimised decision-making. 
• Integrate ecosystem approaches, ecosystem services and ecological economics 

within radioecology.  
• Integrate Decision Support Systems. 

 
 



 

47 

 

Table 12: Means and standard deviations in answers related to radioecology - challenge 3 - To 
Improve Human and Environmental Protection by Integrating Radioecology 

Challenge 3  Mean Std. 

    
Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterisation 

Feasibility 59 20 

Importance 74 19 

Integrate human and environmental protection frameworks  
Feasibility 62 21 

Importance 72 22 

Integrate the risk assessment frameworks for ionising 
radiation and chemicals 

Feasibility 59 21 

Importance 76 18 

Provide a multi-criteria perspective in support of optimised 
decision-making 

Feasibility 57 20 

Importance 71 22 

Integrate ecosystem approaches_ ecosystem services and 
ecological economics within radioecology 

Feasibility 52 23 

Importance 70 23 

Integrate Decision Support Systems  
Feasibility 58 20 

Importance 67 22 
 

 

Figure 18: Feasibility and importance for topics related to radioecology, challenge 3 - To 
Improve Human and Environmental Protection by Integrating Radioecology 
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3.5.4 The three most important research lines from the radioecology 

Respondents needed to select the research lines that they considered were the MOST important 
to address from the radioecology SRA. The following three lines were considered as the most 
important lines from the radioecology over the next 20 years: 

1. Identify and mathematically represent key processes that make significant 
contributions to the environmental transfers of radionuclides and resultant exposures 
of humans and wildlife. 

2. Acquire the data necessary for parameterization of the key processes controlling the 
transfer of radionuclides. 

3. Develop transfer and exposure models that incorporate physical, chemical and 
biological interactions, and enable predictions to be made spatially and temporally.  

 
These research lines are followed by the importance of the following topics: 
 

4. Understand the interactions between ionising radiation effects and other co-stressors 
(i.e. multiple contaminants). 

5. Understand what causes intra- and inter-species differences in radiosensitivity (e.g. 
among cell types, tissues, life stages, life histories, ecological characteristics). 

6. Integrate human and environmental protection frameworks. 
7. Integrate uncertainty and variability from transfer modelling_ exposure assessment_ 

and effects characterisation into risk characterization. 
8. Understand the mechanisms underlying multi-generational responses to long-term 

ecologically relevant exposures (e.g. maternal effects, hereditary effects, adaptive 
responses, genomic instability, and epigenetic processes).  

9. Understand how radiation effects combine in a broader ecological context at higher 
levels of biological organisation (population dynamics, trophic interactions, indirect 
effects at the community level, and consequences for ecosystem functioning). 

10. Mechanistically understand how processes link radiation induced effects in wildlife 
from molecular to individual levels of biological complexity. 

11. Integrate the risk assessment frameworks for ionising radiation and chemicals. 
12. Represent radionuclide transfer and exposure at a landscape or global environmental 

level with an indication of the associated uncertainty. 
13. Integrate Decision Support Systems. 
14. Integrate ecosystem approaches, ecosystem services and ecological economics 

within radioecology. 
15. Provide a multi-criteria perspective in support of optimised decision-making. 
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Figure 19: The research lines to be addressed by radioecology in the next 20 years 

Respondents were asked to explain their decisions related to the three selected research lines. 
The table below includes all comments and selected topics. It also includes comments from 
respondents who started but did not submit the eSurvey, but none the less selected three topics 
and explained their decision. 

Table 13: Motivation for the three selected research lines 

 

The topics selected Explanation  why they selected three 
MOST important research lines 

  

Integrate uncertainty and variability from transfer 
modelling exposure assessment and effects 
characterisation into risk characterization  
 
Integrate human and environmental protection 
frameworks  
 
Integrate the risk assessment frameworks for ionising 
radiation and chemicals 
 

They will provide key information for 
improving the decision making process 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 

They integrate complex information. 
producing results of the highest importance 
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transfers of radionuclides and resultant exposures of 
humans and wildlife  

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

Develop transfer and exposure models that incorporate 
physical chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Mechanistically understand how processes link 
radiation induced effects in wildlife from molecular to 
individual levels of biological complexity  
 
Understand what causes intra- and inter-species 
differences in radiosensitivity e.g. among cell types_ 
tissues_ life stages_ life histories_ ecological 
characteristics  
 
Understand the interactions between ionising radiation 
effects and other co-stressors i.e. multiple 
contaminants 
 

These research lines aim to elucidate the 
process of action of IR. Wildlife is a 
wonderful model that was not enough 
studied. Output of these researches will 
have a great impact for human radiation 
protection. 

Integrate the risk assessment frameworks for ionising 
radiation and chemicals 
 
Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 
 
Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 
 

The environment is very complex and 
includes multiple interacting stressors. 
Unless we prioritize an approach integrating 
chemical and radiation exposure at the 
political. mechanistic and modelling level. 
we can't really hope to develop meaningful 
ways to protect the environment for human 
and non-human biota. 

Integrate human and environmental protection 
frameworks 

Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 

Mechanistically understand how processes link 
radiation induced effects in wildlife from molecular to 
individual levels of biological complexity 

 

It is important to focus resources to try to 
understand why protection of the 
environment is important; otherwise it 
simply become a largely academic 
exercise. Therefore efforts should be spent 
to try to find out what the effects are if any 
at a macroscopic level (individual. 
populations). It is also important to integrate 
protection of the environment with 
protection of humans in order to refine if 
necessary current regulations. 

Understand what causes intra- and inter-species 
differences in radiosensitivity (e.g. among cell types_ 
tissues_ life stages_ life histories_ ecological 
characteristics) 

Integrate human and environmental protection 
frameworks 

Integrate the risk assessment frameworks for ionising 

1. Understanding differences in radio 
sensitivity provides added value towards 
understanding DNA repair in general. 
2. Integrated assessment of humans and 
wildlife provides more unified protection 
goals that are easier to demonstrate 
compliance to. 
3. Integrated assessments of chemicals 
and radioisotopes simplifies and unifies 
regulatory framework. 
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radiation and chemicals 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Human and more specifically wildlife 
exposure are currently not assessed in a 
robust way. These three lines will help to fill 
this gap. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 
 

They are basic issues and important for risk 
estimations. 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Understand what causes intra- and inter-species 
differences in radiosensitivity (e.g. among cell types_ 
tissues_ life stages_ life histories_ ecological 
characteristics) 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Because for my point of view. based on 
work already done. it is now time to try and 
have an integrated and more processed-
based view on how radionuclides are 
transferred along the biosphere. including 
environmental species and not only human 
beings. and how they affect organisms 
together with other contaminants . 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 

Integrate the risk assessment frameworks for ionising 
radiation and chemicals 

 

 

Integrate the risk assessment frameworks 
for ionising radiation and chemicals' is 
important to broaden understanding and 
acceptance for radiation protection 
principles/priorities in an wider scientific 
community. 'Develop transfer and exposure 
models that incorporate physical. chemical 
and biological interactions. and enable 
predictions to be made spatially and 
temporally' because it integrates most of 
the traditional radio ecological work - which 
will have to be taken further. 'Integrate 
uncertainty and variability from transfer 
modelling. exposure assessment. and 
effects characterisation into risk 
characterization' because it represents a 
pathway from traditional radioecology with 
the wider risk assessment community. 

 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 

These provide the first basis for modelling 
the behaviour of RN in the environment. 
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transfers of radionuclides and resultant exposures of 
humans and wildlife 
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 

The work on latter questions might be using 
these data as starting point. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife 
 

Represent radionuclide transfer and exposure at a 
landscape or global environmental level with an 
indication of the associated uncertainty 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Still the basis for the assessment of transfer 
processes is not solid enough. The detailed 
knowledge of transfer processes in the 
environment can improve the prediction and 
the planning of countermeasures 
considerably. The research priorities 
dealing with decision support systems and 
integration of systems can come on top. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife 
 
Mechanistically understand how processes link 
radiation induced effects in wildlife from molecular to 
individual levels of biological complexity 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 
 

I think that firstly it is more important to 
know and understand the mechanisms of 
molecular and cellular responses to 
radiation and also the effect at higher levels 
of organization and also how transfers 
occur. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

There is significant uncertainty in these 
areas and there is a sufficient scientific 
knowledge at present to reduce this 
uncertainty. provided research funding is 
directed to these items.  In short. they are 
achievable goals that would result in a 
quantum advancement in the field. 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 

The three selected items will lead to a 
better understanding of risks arising from 
radiation and/or other hazards also in 
comparison. Radiation is mostly understood 
by the public associated with the highest 
risk due to disinformation. It is important to 
put the different risks into relative 
perspective. 
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characterisation into risk characterization 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides
  

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Because they are the most important. 

Understand the mechanisms underlying multi-
generational responses to long-term ecologically 
relevant exposures (e.g. maternal effects_ hereditary 
effects_ adaptive responses_ genomic instability_ and 
epigenetic processes) 

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

Provide a multi-criteria perspective in support of 
optimised decision-making 

Before we continue to (micro)model we 
need to understand the underlying 
parameters governing environmental 
behaviour. We partially do understand 
those however for a limited number of 
radionuclides. For remediation purposes 
and preparedness it is important to then 
integrate this knowledge into multi criteria 
decision support systems. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 
 

Most important to the type of work that I do. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization. 

These represent the need for greater 
understanding and modelling of risks. 

Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 

Would deliver what is most lacking at this 
present stage. with reference also to 
support for decision-making processes. 
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and consequences for ecosystem functioning) 

Integrate human and environmental protection 
frameworks 

Integrate the risk assessment frameworks for ionising 
radiation and chemicals 

 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

Are basic research lines essential for the 
development of others? 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife 

Understand what causes intra- and inter-species 
differences in radiosensitivity (e.g. among cell types_ 
tissues_ life stages_ life histories_ ecological 
characteristics) 

Integrate the risk assessment frameworks for ionising 
radiation and chemicals  

I think the three subjects are the ones that 
the public either would be most interested 
to know. or lack in knowledge.   
Also, the research results would put the risk 
of radiation in a more proper perspective 
with regard to other sources that pose risks 
to the human and/or environmental health. 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Integrate ecosystem approaches_ ecosystem services 
and ecological economics within radioecology 

Lack of current knowledge 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 

Integrate the risk assessment frameworks for ionising 
radiation and chemicals 

 

Some of the topic are not concise 
formulated. i.e. manily containing general 
keywords without providing any clear 
picture what will be achieved (e.g topic 1. 
2). For me that means that either the 
proposal has no clear picture of what 
should be done or the proposer tries to 
keep fully flexibility to do what the want. 
Thus these alternatives fail of to be feasible 
to really solve an important subject. 
 
Some other topics are important but the 
describing text gives the impression that the 
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topic is captured in one paradigm which will 
never make it feasible to achieve the goal 
(e.g topic 5).  Some topics are rather an 
short implementation of the results. e.g. the 
last topic. An integrated decision support 
system is something you do not spend 20 
strategic years on, you just do it now and 
that must be paid by other funds not 
research funds. 
 
From the leftovers there are several 
important and more and less feasible 
topics. From my viewpoint it is essential 
both from the development and 
maintenance of radioecology to incorporate 
physical and chemical and biological 
interactions. This is also necessary for the 
safety assessments to have an process 
understanding to make creditable 
predictions/scenarios of the future 
conditions. From that viewpoint it is 
important to improve modelling for risk 
estimates, even if that partially is applying 
the knowledge from a strategic programme. 
currently fundamental understanding of 
process interactions are missing from most 
models today, which essentially are derived 
from the beginning of 80ies. 
 
It absolutely important to have a mutual 
understanding of chemical and 
environmental risks for the environment. In 
that sense radioecology needs to build 
more bridges with ecotoxicology which 
already has some decades of 
understanding how the environment is 
affected by stressors. 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants)  
 
Understand the mechanisms underlying multi-
generational responses to long-term ecologically 
relevant exposures (e.g. maternal effects_ hereditary 
effects_ adaptive responses_ genomic instability_ and 
epigenetic processes)  
 
Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 
 

To develop and improve human medicine. 
We need a shift in paradigm. The 
complexity of interaction between humans. 
Societies and nature creates a need for 
new treatment strategies in disease as well 
as in health and growth. 

Represent radionuclide transfer and exposure at a 
landscape or global environmental level with an 
indication of the associated uncertainty  
 
Mechanistically understand how processes link 
radiation induced effects in wildlife from molecular to 
individual levels of biological complexity 

They will help in gaining the basic 
fundamental knowledge to build upon in 
order to develop a credible. Robust and 
consistent operational approach for low 
dose risk in human and non-human 
species. 
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Understand the mechanisms underlying multi-
generational responses to long-term ecologically 
relevant exposures (e.g. maternal effects_ hereditary 
effects_ adaptive responses_ genomic instability_ and 
epigenetic processes) 
 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 

The key processes for environmental 
transfer of radionuclides are not clearly 
defined. 
 
The uncertainty of model prediction is high 
due to the absence of continuous data in a 
temporal and spatial base. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

Understand what causes intra- and inter-species 
differences in radiosensitivity (e.g. among cell types_ 
tissues_ life stages_ life histories_ ecological 
characteristics) 

Because of the lack of adequate scientific 
knowledge of the 3 research lines. which 
are the key-lines  for the successful 
implementation of all the others 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning)  
 
Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 
 

They will contribute the greatest is they are 
able to be done. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally. 
 

These data and tools are now achievable 
and would give very useful information for 
stakeholders for radioecology or stable 
pollutants 
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Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization. 
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 

Areas where there seems to be a lot of 
uncertainties but could be 'easily' fixed 

Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 

Integrate ecosystem approaches_ ecosystem services 
and ecological economics within radioecology 
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

Transfer knowledge is the basis of 
radioprotection (where. when. how much) 
 
Convenient modelling of these processes 
requires data (considering that key transfer 
mechanisms are globally known) and 
associated uncertainty needs to be 
modelled to assess risks 
 
Final use of transfer models is to provide 
decision support to territories managers 
(political level) and should  be inserted in 
DSS tools 

Represent radionuclide transfer and exposure at a 
landscape or global environmental level with an 
indication of the associated uncertainty 
 
Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

These three main research lines allow us to 
keep our commitment to foster 
interdisciplinary synergy. 

 
Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Mechanistically understand how processes link 
radiation induced effects in wildlife from molecular to 
individual levels of biological complexity 
 

We think it is very important to understand 
the underlying mechanisms and to consider 
them in the modelling. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Mechanistically understand how processes link 
radiation induced effects in wildlife from molecular to 
individual levels of biological complexity 
 

Because I think that an understanding on 
the interactions of radionuclides with 
biological systems (i.e. the mechanisms) is 
a prerequisite for the development of newer 
and better models. 
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Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 

Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 

Integrate ecosystem approaches_ ecosystem services 
and ecological economics within radioecology 

They are most prone to allow linking 
scientific knowledge to the ecological 
impact realism necessary to inform 
ecological risk assessment of radiation 

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides
  
Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 
Understand the mechanisms underlying multi-
generational responses to long-term ecologically 
relevant exposures (e.g. maternal effects_ hereditary 
effects_ adaptive responses_ genomic instability_ and 
epigenetic processes) 

1 choice: extrapolation methods introduce 
large uncertainties. moreover difficult to 
quantify => there is a need for real data! 
  include for me the identification of key 
processes. in order to acquire 
corresponding data 
 
 
2 choice: logical next step after first choice 
 
3 choice: data acquisition could be 
relatively easily at the level of individuals. 
but much more complicated for higher 
levels of organisation that are the one of 
interest for protecting the environment=> 
approaches/method are required to go 
"from the lab to the real world" 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides
  
Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 

Understanding basic processes and being 
able to parameterize and use models is the 
only reliable way for extrapolations of filed 
and lab data to the wide variety of species 7 
conditions found in real life. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife 

Integrate human and environmental protection 
frameworks  
 
Integrate the risk assessment frameworks for ionising 
radiation and chemicals 
 

Focus on policy in real problem situations 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 

Because identification and characterization 
of risk to the human population is of the 
greatest importance 
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Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 
 

Understand the interactions between ionising radiation 
effects and other co-stressors (i.e. multiple 
contaminants) 
 
Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 
 
Integrate human and environmental protection 
frameworks 
 

Important to integrate radioprotection 
applied to ecology at the large sense. 
Important to understand the effects of 
radiation on the environment. 

Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Integrate human and environmental protection 
frameworks  
 
Integrate the risk assessment frameworks for ionising 
radiation and chemicals 
 

Integration of human and environmental 
approaches to radiation protection is not yet 
fully understand and therefore. it makes 
some confusion . esp. in explaining the risk  
from ionising radiation to population. 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 
Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 

 
Integrate Decision Support Systems 

The progress in knowledge and 
development of the three research lines 
selected will strongly contribute to a better 
prediction of the final consequences of 
ionising radiation in living organisms (both 
human and non-human). 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 
 

The role of radioecology in European 
Radiation Protection and in the perception 
by the public will be most pronounced if it 
can identify the key processes and 
pathways that lead to significant human 
exposures at least in the several mSv 
ranges. Mathematical models should 
always be controlled and backed up by 
experimental data. Finally uncertainty is the 
key information for risk assessment. 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 

Mechanistically understand how processes link 
radiation induced effects in wildlife from molecular to 
individual levels of biological complexity 

Develop transfer and exposure models that 
incorporate physical. Chemical and 
biological interactions. and enable 
predictions to be made spatially and 
temporally ..... is the end product of the RL 
above. 
 
Effects related - important and high profile 



 

60 

 

Understand how radiation effects combine in a broader 
ecological context at higher levels of biological 
organisation (population dynamics_ trophic 
interactions_ indirect effects at the community level_ 
and consequences for ecosystem functioning) 

questions 

Develop transfer and exposure models that incorporate 
physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 
Integrate human and environmental protection 
frameworks 

The main challenge for Radioecology 
research is to provide knowledge that will 
(1) significantly enhance the robustness 
ecological risk assessment of ionising 
radiation to non-human biota (i.e. protective 
enough). (2) Allow a quantitative 
quantification of risk levels compared to 
other stress for the ecosystems and human 
populations. First. The identification (and 
description/quantification) of adapted 
mechanistic refinements of transfer and 
exposure models is needed (funded on 
sound physical. chemical and biological 
processes) for a better description of spatial 
heterogeneity and temporal dynamics of 
exposures (post-accidental exposures. long 
term contamination). Similarly. Challenge 2 
objectives needs to provide a 
comprehensive understanding of biological 
effects of ionizing radiation on ecologically-
relevant species and endpoints (i.e. linked 
to the preservation of ecosystems structure 
and functions that rely also to multi-
generational effects. species sensitivity and 
inter-species effects). Those knowledge 
improvements will need to be linked with a 
broader objective: the integration of human 
and environmental protection frameworks in 
order to quantify. in a robust way. the risk to 
ecosystems.  its comparison to human 
populations exposure and to other stress 
factors (e.g. stable chemicals exposures). 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Integrate uncertainty and variability from transfer 
modelling_ exposure assessment_ and effects 
characterisation into risk characterization 
 

To study radioecology transfer we need 
conceptual and mathematical models to 
simulate. Parameterization to calibrate 
biological half-lives and uncertainty 
evaluation to assess risks. 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides
  
 
Develop transfer and exposure models that incorporate 

First of all it is necessary to understand 
properly the behaviour of the radionuclides 
transfer and transportation in the 
environment before entering to evaluate 
their effects on biological species. Step by 
step. 
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physical_ chemical and biological interactions_ and 
enable predictions to be made spatially and temporally 
 

Identify and mathematically represent key processes 
that make significant contributions to the environmental 
transfers of radionuclides and resultant exposures of 
humans and wildlife  
 
Acquire the data necessary for parameterisation of the 
key processes controlling the transfer of radionuclides 
 
Integrate human and environmental protection 
frameworks 

Acquisition of sufficient representative data 
and a fundamental understanding of its 
meaning should enable integration with 
well-developed human rp frameworks 
enabling the development of a robust total 
radioprotection approach. 
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Respondents were requested to indicate for their three MOST important research lines, which 
situation(s) should receive priority. 

 

Figure 20: Situations to be given priority for the three most important three research lines 

Table 14: Additional issues related to individual and general health and radiation protection 
suggested by respondents 

 Alliance  

 Are there important research lines which you consider are missing from the SRA? Please explain why 
you think they should be included. 

 Comments: 8 

1 Maintain attention for experiments 

2 No. There are too many of them in the SRA. SRA should be more focused and not listing all what you can 
remember about. This is actually no strategy at all if you have everything what you can remember in it. 

3 Not really. However the research line are kept very theoretical and "big picture" like - potentially needed for 
such surveys - and do not provide details eg radionuclides. Deposition scenarios etc. All of those will influence 
environmental behaviour and relevant remediation activities. 
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4 Releases of radionulides from hospitals treating patients with high levels of beta/gamma radionuclides (e.g. Tc-
99m. I-131) and alphas (e.g. Ra-223) contribute significantly to the ecological burden and further research into 
the mechanisms of transfer (e.g. sludge to farming communities. fishing etc.). 

5 First of all in the options given an extremely important topic is missing. a large part of work considering facilities 
are safety assessment. that is no release nor accident and sometimes very long timescales which requires 
other understanding than that acquired from accidental releases. 
 
Moreover these releases are from point sources and the dispersal and transport of the radionuclides is as 
important as the properties of the radionuclides themselves. Thus I am lacking clear connections to hydrology. 
meteorology. oceanography and "normal" ecology as dispersal agent. To be able to make any sensible 
predictions these disciplines need to more integrated in radioecology. 

6 State of art methods for characterizing sites due to radioactivity fallout are of high importance. 

7 You need to quantify the adverse effect on the biota once the dose to biota has been determined. 

8 Integrate ecological knowledge and processes in the chain from exposure to effect in order to support more 
integrated methods for ecological risk assessment better aligned with current management goals 

 

Table 15: Additional comments and suggestions for the ALLIANCE SRA 

 ALLIANCE  

 We welcome any additional comments and suggestions 

 Comments: 5 

1 To promote communication and encourage joint working between all parties 

2 I think that much importance is given to nuclear power plants and nuclear accidents while uranium mines are 
apparently forgotten. I think it would be good to re-think this. Because there are much more uranium mines 
(active and abandoned) than nuclear power plants and nuclear accidents and their contribution to 
environmental contamination is also high in many countries around the world. Namely in underdeveloped 
countries that do not have legislation to protect the environment and human populations. Moreover. The 
problematic of abandoned uranium mines and high environmental contamination. In many European countries 
is still a reality nowadays. 

 I would suggest that you finally start spending the money on the research. Those 
strategic/alliance/integration/etc. seems like never-ending story of burning the money. Much needed for the 
research. In the furnace in order that we all feel warm and that it looks like that we are doing something. 

3 Emphasis to "One health concept" with the eco-centric approach on equal footing with the anthropo-centric one 

4 The structure of a radiation protection platform established from assembling Melodi. Alliance. Eurados and 
Neris is not optimized and well balanced with respect to their respective scientific focus. This would probably 
need revision in the future along a better conceptualized rationale. 

5 I think we should pay special attention to the study of ecosystems and the development of integrated 
parameters (not a single biomarker) characterizing the reaction of whole cenosis on radiotoxic effects. 

 

The content of all radioecology strategic agenda free texts is reported and summarized in annex 
1 (pp 94) 

3.6 EMERGENCY AND RECOVERY PREPAREDNESS 

The European Platform on Preparedness for Nuclear and Radiological Emergency Response 
and Recovery (NERIS Platform) was launched in June 15, 2010. Research and development in 
the field of emergency management and recovery at the European level calls for co-operation 
among authorities, emergency centres, research organisations and the academic community in 
different countries, as well as interactions with key concerned stakeholders. The NERIS Strategic 
Research Agenda (SRA) contains broader areas where further research and development are 
needed. Seven Key Topics are identified and grouped in three research areas as follows: 

1. New challenges in atmospheric & aquatic modelling – Needs for improvement. 
2. New challenges for better dose assessments and decision support based on improved 

knowledge: source term, scenarios, etc. 
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3. New challenges in stakeholder involvement and local preparedness and communication 
strategies. 

3.6.1 NERIS Research Area 1, Key Topic 1: New challenges in atmospheric 
dispersion modelling 

Atmospheric dispersion modelling - Needs for improvement aims at making more reliable and 
precise forecasts on atmospheric dispersion of radioactive materials in different environments. 
This will extend the capabilities of Decision Support Systems and will provide decision makers 
and other actors with a more reliable picture of the situation. 
 
Respondents were requested to indicate the importance/feasibility of the topics related to 
Atmospheric dispersion modelling on the scale Feasibility: High-Low; Importance: High-Low for 
the following topics:  

 
• Modelling approaches for complex settings (e.g. urban, confined spaces). 
• Data assimilation (e.g. dose rates and concentrations) and inverse modelling. 
• Dispersion models for non-conventional emissions (e.g. explosions, two-phase, 

aerosol sprays, fires, etc.) of particular substances (e.g. aerosol, phase-changing, 
multi-sized particles, etc.). 

• Fine tuning modelling parameters & algorithms (to treat specific phenomena such as 
wet deposition by snow). 

• Optimised use of new meteorological instruments (esp. mobile measurement units). 
• Simulation of (very) long-duration releases (>1 month) to air. 

 
Table 16: Means and standard deviations in answers related to NERIS Research area 1, Key 
topic 1- Atmospheric dispersion modelling 

NERIS Research area 1, Atmospheric dispersion modelling  Mean Std. 

Modelling approaches for complex settings (e.g. urban_ confined 
spaces). 

Feasibility 57 19 

Importance 70 19 

Data assimilation (e.g. dose rates and concentrations) and inverse 
modelling 

Feasibility 62 17 

Importance 68 18 

Dispersion models for non-conventional emissions (e.g. 
explosions_ two-phase_ aerosol sprays_ fires_ etc.) of particular 
substances (e.g. aerosol_ phase-changing_ multi-sized particles_ 
etc.)  

Feasibility 57 22 

Importance 69 20 

Fine tuning modelling parameters &amp; algorithms (to treat 
specific phenomena such as wet deposition by snow)  

Feasibility 60 20 

Importance 61 21 

Optimised use of new meteorological instruments (esp. mobile 
measurement units)  

Feasibility 72 19 

Importance 69 19 

Simulation of (very) long-duration releases (>1 month) to air  

Feasibility 62 20 

Importance 66 21 
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Figure 21: Feasibility and importance for topics related to NERIS Research area 1, Key topic 1- 
New challenges in atmospheric dispersion modelling 
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Table 17: Additional issues related to atmospheric dispersion modelling suggested by 
respondents 

  Research area 1: New challenges in atmospheric & aquatic modelling – Needs for 
improvement 
Key Topic 1: Atmospheric dispersion modelling - Needs for improvement aims at making 
more reliable and precise forecasts on atmospheric dispersion of radioactive materials in 
different environments.  

  Are there any additional issues related to atmospheric dispersion modelling issues you 
would like to suggest as a priority? Please specify. 

  Comments: 7 

1 Development of near-range models. 

2 Developing common platform for long range atmospheric dispersion models which are user 
friendly. Fast and accurate .Validation of long range atmospheric transport models . 

3 Need dispersion modeling for aquatic and other environments around NPP's. 

4 Intermitent releases (1 weeks per month for example). 

5 Decent in-house modelling capabilities are getting out of reach for smaller users due to the size of 
the datasets that have to be handled by the models (in particular met data). Processing time and 
storage/archiving are becoming an issue. 
Remote access to centralised modelling system should be encouraged (ECMWF. Hysplit 
community. Etc.). 

6 Reliable measurement of potential atmospheric radioactive contamination. 

7 Multiple release points. 

3.6.2 NERIS Research Area 1- Key Topic 2: Aquatic dispersion modelling 

Aquatic dispersion modelling aims at improving forecasts on aquatic dispersion of radioactive 
materials in different environments (urban hydrology systems and coastal waters). This will 
extend the capabilities of Decision Support Systems and will provide decision makers and other 
actors with a more reliable picture of the situation by allowing to assess: 
 

• The vulnerability of urban hydrology systems to nuclear emergencies regarding the 
freshwater supply system and waste- water contamination from deposited 
radionuclides.  

• The dispersion of radioactivity in coastal waters and radioactivity levels in fish and 
seafood. 

 
Respondents were requested to indicate the importance/feasibility of the topics related to Aquatic 
dispersion modelling on the following scale: Feasibility: High-Low; Importance: High-Low. The 
following five topics were evaluated. 
 

• Models for urban hydrology (contamination of urban fresh water supply & waste 
water from urban decontamination). 

• 3D models for coastal areas (including long duration releases). 
• Coupling with weather forecast models for running in the automatic mode of a 

Decision Support Systems and with sediment transport models. 
• Runoff (land to sea) models. 
• Development of finite volume models (e.g. for prolonged emergency phase 

modelling). 
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Table 18: Means and standard deviations in answers for topics related to NERIS Research area 
1, Key topic 2- Aquatic dispersion modelling 

NERIS Research area 1, Aquatic dispersion modelling  Mean Std. 

    

Models for urban hydrology  (contamination of urban fresh 
water supply &amp; waste water from urban 
decontamination) 

Feasibility 63 18 

Importance 73 18 

3D models for coastal areas (including long duration 
releases) 

Feasibility 57 17 

Importance 66 20 

Coupling with weather forecast models for running in the 
automatic mode of a Decision Support Systems and with 
sediment transport models 

Feasibility 54 21 

Importance 63 19 

Runoff (land to sea) models 

Feasibility 58 19 

Importance 59 20 

Development of finite volume models (e.g. for prolonged 
emergency phase modelling) 

Feasibility 55 19 

Importance 59 20 
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Figure 22: Feasibility and importance for topics related to NERIS Research area 1, Key topic 2- 
Aquatic dispersion modelling 

Table 19: Additional issues related to aquatic dispersion modelling suggested by respondents 

 Research area 1: New challenges in atmospheric & aquatic modelling – Needs for improvement 
Key Topic 2: Aquatic dispersion modelling aims at improving forecasts on aquatic dispersion of 
radioactive materials in different environments (urban hydrology systems and coastal waters).  

  Are there any additional issues related to aquatic dispersion modelling issues you would like to 
suggest as a priority? Please specify. 

  No. of comments: 3 

1 Modelling and validation of concentration profiles during post release phase for a duration of months/years in 
case of large costal NPP facilities. 

2 Intermittent releases. Torential mode (for river) 

3 Technology for water purification and its influence on drinking water quality after contamination with 
radionuclides 

 

3.6.3 NERIS Research Area 2 - Key Topic 3: Source term, scenarios, etc 

Improvement of existing Decision Support Systems aims at obtaining a better analysis of the 
radiological situation (source-term, scenarios, etc.), and at supporting the decision-making 
processes at all (emergency and recovery) phases after an event. Expected results are: 
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• a better source-term input within dispersion models; 
• an improvement of radio-ecological modelling; 
• a better customization of Decision Support Systems according to local information; 
• a better response to malevolent acts; 
• a better analysis and response in the different exposure situations. 

 
Respondents were asked to indicate the importance/feasibility of the topics related to 
Improvement of existing Decision Support Systems on the scale for  Feasibility: High-Low; and 
importance: High-Low, for the following topics:  
 

• Better quantification of source terms (according specific type of accidents and 
physico-chemistry of released substances). 

• Customising of the existing environmental models into the regional circumstances in 
Europe. 

• Measurements of Chernobyl and, if possible, Fukushima contaminants on different 
surfaces. 

• Development of local radio-ecological models. 
• Improvement of existing DSS for radiological emergencies (e.g. explosions in large 

buildings, underground events, uncertain source-term information, hidden sources, 
etc.).  

• Tackle multiple stressors (e.g. CBRNE) in the assessment of countermeasure 
strategies.  

• Tailor the output of DSS's to the users’ needs. 
• Development of rapid analytical tools with mobile and automated equipment. 

 
Table 20: Means and standard deviations in answers for topics related to NERIS Research area 
2, Key topic 3- Improvement of existing DSS 

NERIS Research area 2, Improvement of existing DSS  
Mea

n Std. 

    

Better quantification of source terms (according specific type 
of accidents and physico-chemistry of released substance) 

Feasibility 65 16 

Importance 76 18 

    

Customising of the existing environmental models into the 
regional circumstances in Europe (X) 

Feasibility 66 19 

Importance 71 19 

    

Measurements of Chernobyl and_ if possible_ Fukushima 
contaminants on different surfaces 

Feasibility 72 19 

Importance 63 22 

    

Development of local radio-ecological models 
Feasibility 65 19 

Importance 63 22 

    
Improvement of existing DSS for radiological emergencies 
(e.g. explosions in large buildings_ underground events_ 
uncertain source-term information_ hidden sources_ etc.) 

Feasibility 66 19 

Importance 73 19 

    

Tackle multiple stressors (e.g. CBRNE) in the assessment of 
countermeasure strategies 

Feasibility 55 21 

Importance 63 21 

    

Tailor the output of DSS's to the user’s needs 
Feasibility 66 20 

Importance 69 18 

    

Development of rapid analytical tools with mobile and 
automated equipments 

Feasibility 72 18 

Importance 77 14 
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Figure 23: Feasibility and importance for topics related to NERIS Research area 2, Key topic 3- 
Improvement of existing DSS 
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Table 21: Additional issues related to improvement of existing DSS suggested by respondents 

 Research area 2: New challenges for better dose assessments and decision support based on 
improved knowledge: source term, scenarios, etc 
Key topic 3 Improvement of existing Decision Support Systems aims at obtaining a better analysis of 
the radiological situation (source-term, scenarios, etc.), and at supporting the decision-making 
processes at all (emergency and recovery) phases after an event.  

  Are there any additional issues related to improving existing Decision Support Systems you would like 
to suggest as a priority? Please specify. 

  No of comments: 3 

1 Android based DSS with GIS facility and integrated radiological dose projections and realtime measurement 
data update options. 

2 Interpretation of vast numbers of monitoring results taking into account a multiplicity of endpoints and 
differences in timing 

3 Implementing in the DSS procedures or systematic methodologies to select the most feasible countermeasure 
strategies for the regional or local characteristics. 

3.6.4 NERIS Research Area 2 - Key Topic 4, Data mining, information gathering and 
providing information to stakeholders and mass media 

Data mining, information gathering and providing information to stakeholders and mass media 
aims at fostering the information exchange between all interested stakeholders, and at providing 
means for a more transparent decision-making process. Expected results are: 
 

• To develop an information exchange platform for all relevant organisations in Europe. 
• To allow decision-makers to learn lessons from historic events.  
 

Respondents were asked to indicate the importance/feasibility of the topics related to Data 
mining, information gathering and providing information to stakeholders and mass media using 
the scale Feasibility: High-Low; Importance: High-Low: 

 
• Establishment of a Europe-wide analytical platform for operational data and 

information exchange. 
• Development of a knowledge database (‘lessons to be learned from historic events’).  
• Understanding of what could make the information trustworthy and more effective 

(e.g. development and usage of social media in emergency response; 
communication-cooperation with the public). 

•  
Table 22: Means and standard deviations in answers for topics related to NERIS Research area 
3, Key topic 4 - Data mining information gathering and providing information to stakeholders 
and mass media 

NERIS Research area 3, Data mining information gathering 
and providing information to stakeholders and mass media  Mean Std. 

    

Establishment of a Europe-wide analytical platform for 
operational data and information exchange 

Feasibility 63 25 

Importance 78 19 

    

Development of a knowledge database (‘lessons to be learned 
from historic events’) 

Feasibility 78 16 

Importance 78 18 

    

Understanding of what could make the information trustworthy 
and more effective (e.g. development and usage of social media 
in emergency response; communication-cooperation with the 
public) 

Feasibility 64 21 

Importance 79 20 

 



 

72 

 

  

Figure 24: Feasibility and importance for topics related to NERIS Research area 3, Key topic 4 - 
Data mining, information gathering and providing information to stakeholders and mass media  

3.6.5 NERIS Research Area 2 - Key Topic 5: Improving of the decision-making 
processes  

Improving of the decision-making processes aims at improving decision processes. Expected 
results are: 
 

• better structured decision processes at national, regional and local levels involving 
the different categories of stakeholders (public authorities, professionals, inhabitants); 

• a more accurate information to the emergency and recovery stakeholders; 
• a more efficient use of existing Decision Support Systems and tools; 
• a better allocation of resources and improvement of the efficiency of protective 

strategies during emergency and recovery phases. 
 

Respondents were requested to indicate the importance/feasibility of the topics related to 
Improving of the decision-making processes:  

 
• assessment of and communication on uncertainties; 
• coupling of Decision Support Systems with Command and Control systems; 
• improvement of decision-making processes through the development of guidances 

and multi-criteria analysis decision-aiding tools, taking into account the feedback from 
stakeholder processes (e.g. from Fukushima); 

• development of serious gaming (for stakeholder education and training); 
• revision of European handbooks considering malevolent acts; 
• development of tools for the usage at the local level, which are compatible with those 

used at the national ones (e.g. integrated GIS systems); 
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• development of sustainable strategy at local, national and European levels based on 
the analysis of countermeasures for relevant accident scenarios; 

• development of health surveillance procedures; 
• development of monitoring strategies, processes and tools (thanks to an optimised 

used of resources such as mobile units, trans-border information exchange and 
monitoring crowdsourcing). 

 

Table 23: Means and standard deviations in answers for topics related to NERIS Research area 
3, Key topic 5 - Improving of the decision-making processes 

NERIS Research area 3 , Improving of the decision-making 
processes  Mean Std. 

Assessment of and communication on uncertainties 
Feasibility 62 23 

Importance 75 21 

    

Coupling of Decision Support Systems with Command and Control 
systems 

Feasibility 59 23 

Importance 70 19 

    

Improvement of decision-making processes through the 
development of guidances and multi-criteria analysis decision-
aiding tools_ taking into account the feedback from stakeholder 
processes (e.g. from Fukushima) 

Feasibility 66 21 

Importance 76 18 

    

Development of serious gaming (for stakeholder education and 
training) 

Feasibility 69 22 

Importance 65 24 

    

Revision of European handbooks considering malevolent acts 
Feasibility 73 18 

Importance 61 23 

    

Development of tools for the usage at the local level_ which are 
compatible with those used at the national ones (e.g. integrated GIS 
systems) 

Feasibility 68 19 

Importance 71 18 

    

Development of sustainable strategy at local_ national and 
European levels based on the analysis of countermeasures for 
relevant accident scenarios 

Feasibility 69 20 

Importance 74 19 

    

Development of health surveillance procedures 
Feasibility 68 17 

Importance 72 19 

    

Development of monitoring strategies_ processes and tools (thanks 
to an optimised used of resources such as mobile units_ trans-
border information exchange and monitoring crowdsourcing) 

Feasibility 74 18 

Importance 80 16 
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Figure 25: Feasibility and importance for topics related to NERIS Research area 3, Key topic 5 - 
Improving of the decision-making processes 
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Table 24: Additional issues related to Improving of the decision-making processes suggested 
by respondents 

 Research area 2: New challenges for better dose assessments and decision support based 
on improved knowledge: source term, scenarios, etc 
Key topic 5 Improving of the decision-making processes aims at improving decision 
processes.  

 Are there any additional issues for improving decision-making processes? Please specify. 

  Comments: 1 

1 Realtime systems to improve  decision making with experts. 

3.6.6 NERIS Research Area 3, Key topic 6: Stakeholder management and dialogue 

 
Stakeholder management and dialogue aims at improving the acceptability and social robustness 
of emergency response, ensuring that stakeholders are involved in decisions that impact on their 
lives. Expected results are:  
 

• To maintain the inclusion of social aspects of emergency response and stakeholder 
engagement. 

• A greater recognition of the importance of stakeholder and public engagement. 
• To improve understanding of the factors and criteria for successful stakeholder 

engagement. 
 

Respondents were asked to indicate the importance/feasibility (High-Low; Importance: High-Low) 
of the topics related to Stakeholder engagement and dialogue: 
 

• Defining stakeholders and framing problems (identifying the roles, responsibilities 
and co-operation among national/regional/local stakeholders). 

• Stakeholder engagement database (lessons learned from past experiences).  
• Development of guidance on information and participation of affected population. 
• Guidelines and strategies on the contaminated goods management. 

 

Table 25: Means and standard deviations in answers for topics related to NERIS Research area 
3, Key topic 6 - Stakeholder management and dialogue 

NERIS Research area 3, Stakeholder management and 
dialogue  Mean Std. 

    
Defining stakeholders and framing problems (identifying the 
roles_ responsibilities and co-operation among 
national/regional/local stakeholders) 

Feasibility 65 21 

Importance 71 20 
    

Stakeholder engagement database (lessons learned from past 
experiences) 

Feasibility 69 20 

Importance 71 19 
    

Development of guidance on information and participation of 
affected population 

Feasibility 69 19 

Importance 74 18 
    

Guidelines and strategies on the contaminated goods 
management 

Feasibility 71 18 

Importance 78 18 
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Figure 26: Feasibility and importance for topics related to NERIS Research area 3, Key topic 6 - 
Stakeholder management and dialogue  

3.6.7 NERIS Research Area 3 - Key Topic 7; Use of social media and networking 

• Use of social media and networking aims at better understanding the ways in which 
social media and other media are used in the flow of information and communication. 
Expected results are to improve preparedness for media and social media 
communication. 

• Respondents were requested to indicate the importance/feasibility of the topics 
related to Use of social media and networking. 

• Analysis of public behaviour response (i.e. understand how the public reacts and 
which information related to people’s behaviours can be used by local-national tools 
to improve response). 

• Assessment of the mechanisms by which the public gains information in media and 
social media. 

• Assessment of important factors for social trust in emergency situations. 
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Table 26: Means and standard deviations in answers for topics related to NERIS: Use of social 
media and networking 

NERIS, Key topic 7  Mean Std. 

    

Analysis of public behaviour response (i.e. understand how 
the public reacts and which information related to people’s 
behaviours can be used by local-national tools to improve 
response) 

Feasibility 64 21 

Importance 74 19 

Assessment of the mechanisms by which the public gains 
information in media and social media 

Feasibility 64 20 

Importance 68 20 

Assessment of important factors for social trust in emergency 
situations 

Feasibility 65 19 

Importance 76 18 

   

Figure 27: Feasibility and importance for topics related to NERIS: Use of social media and 
networking 
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Table 27: Additional issues related to use of social media and networking suggested by 
respondents 

 Research area 3: New challenges in stakeholder involvement, local preparedness and communication 
strategies 
Key topic 6 Stakeholder management and dialogue aims at improving the acceptability and social 
robustness of emergency response, ensuring that stakeholders are involved in decisions that impact 
on their lives 

  Are there any additional issues for improving stakeholder engagement and dialogue? Please specify. 

  Comments: 3 

1 Include NGOs and the public. Press 

2 Need to establish use and experience of social media!  Everyone will be using it and the "Authorities" need to 
engage and provide authoritative information to counter all the wrong information that will be spread! 

3 Education and training of stakeholders affected or involved in the management of contaminated goods but 
without radiation protection knowledge. 

 

Table 28: Additional issues related to the improvement of preparedness for media and social 
media communication  

 Research area 3: New challenges in stakeholder involvement, local preparedness and communication 
strategies 

 Are there any additional issues related to the improvement of preparedness for media and social media 
communication? Please specify. 

 Comments: 2 

1 Social media can be used as a feedback mechanism for the administrators for preparedness activities and 
media management in case of emergencies. 

2 Need help in how best to use social media! 

The content of all emergency and recovery preparedness free texts is reported in annex 1 (pp 
94) 

3.7 DOSIMETRY (EURADOS) 

The European Radiation Dosimetry Group (EURADOS) consists of a self-sustainable network 
whose aim is to promote research and development and European cooperation in the field of 
dosimetry of ionising radiation. 

 
The EURADOS SRA is expected to contribute to identify future research needs in radiation 
dosimetry. This SRA is based on input from EURADOS Working Group members and takes into 
account the comments from consultations within Eurados members.  
 
The present document formulates five visions in dosimetry and defines – for each vision – two to 
five challenges, leading to a total of 18 challenges.  
 

3.7.1 Vision 1: Towards updated fundamental dose concepts and quantities 

Respondents were requested to assess the importance and feasibility of challenges (High-Low) 
related to Eurados SRA Vision 1: Towards updated fundamental dose concepts and quantities. 

 
• To improve understanding of spatial correlations of radiation interaction events. 
• To quantify correlations between track structure and radiation damage. 
• To improve understanding of dosimetry and biokinetics of internal emitters. 
• To Update Operational Quantities for External Exposure. 
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Table 29: Means and standard deviations in answers for topics related to dosimetry: Towards 
updated fundamental dose concepts and quantities 

Dosimetry, Towards updated fundamental dose concepts 
and quantities 

 Mean Std. 

    

To improve understanding of spatial correlations of radiation 
interaction events 

Feasibility 60 16 

Importance 69 19 

    

To quantify correlations between track structure and radiation 
damage 

Feasibility 60 20 

Importance 73 18 

    

To improve understanding of dosimetry and biokinetics of 
internal emitters 

Feasibility 64 19 

Importance 75 17 

    

To Update Operational Quantities for External Exposure 
Feasibility 68 17 

Importance 66 21 

 

Figure 28: Feasibility and importance for topics related to dosimetry: Towards updated 
fundamental dose concepts and quantities 
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3.7.2 EURADOS Vision 2: Towards improved radiation risk estimates deduced from 
epidemiological cohorts   

Respondents were asked to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 2: Towards improved radiation risk estimates deduced from epidemiological 
cohorts. 

 
• To explore exposure pathways not yet considered or validated. 
• To improve retrospective dosimetry for exposure pathways already considered. 

 

Table 30: Means and standard deviations in answers for topics related to dosimetry: Towards 
improved radiation risk estimates deduced from epidemiological cohorts   

Dosimetry, Towards improved radiation risk estimates 
deduced from epidemiological cohorts    Mean Std. 
    

To explore exposure pathways not yet considered or validated 
Feasibility 56 20 
Importance 63 22 

To improve retrospective dosimetry for exposure pathways 
already considered 

Feasibility 65 20 
Importance 75 17 

 

 

Figure 29: Feasibility and importance for topics related to dosimetry: Towards improved 
radiation risk estimates deduced from epidemiological cohorts   

3.7.3 Vision 3: Towards an efficient dose assessment in case of radiological 
emergencies  

 
Respondents were requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 3: Towards an efficient dose assessment in case of radiological 
emergencies. 

 
• To identify and characterize new markers of exposure. 
• To develop strategies and methods to increase measurement capacity. 
• To quantify doses after accidental internal contamination. 
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Table 31: Means and standard deviations in answers for topics related to dosimetry: Towards 
an efficient dose assessment in case of radiological emergencies 

Dosimetry, Towards an efficient dose assessment in case of 
radiological emergencies  Mean Std. 
    

To identify and characterize new markers of exposure 
Feasibility 58 20 
Importance 75 19 

    

To develop strategies and methods to increase measurement 
capacity 

Feasibility 68 19 
Importance 74 19 

    

To quantify doses after accidental internal contamination 
Feasibility 65 19 
Importance 76 17 

 

  

Figure 30: Feasibility and importance for topics related to dosimetry: Towards an efficient 
dose assessment in case of radiological emergencies 

3.7.4 Vision 4: Towards an integrated personalized dosimetry in medical applications  

Respondents were  requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 4: Towards an integrated personalized dosimetry in medical applications. 

 
• To improve out-of-field dosimetry for photon and particle therapy. 
• To improve dosimetry in modern external beam radiotherapy. 
• To improve internal microdosimetry in radiotherapy and medical imaging. 
• To optimize dose estimations in interventional radiology. 
• To establish reliable patient dosimetry in CT examinations. 
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Table 32: Means and standard deviations in answers for topics related to dosimetry: Towards 
an integrated personalized dosimetry in medical applications 

Dosimetry, Towards an integrated personalized dosimetry 
in medical applications  Mean Std. 

    

To improve out-of-field dosimetry for photon and particle 
therapy 

Feasibility 68 18 

Importance 72 20 

    

To improve dosimetry in modern external beam radiotherapy 
Feasibility 71 16 

Importance 72 20 

    

To improve internal microdosimetry in radiotherapy and 
medical imaging 

Feasibility 64 17 

Importance 73 20 

    

To optimize dose estimations in interventional radiology 
Feasibility 72 16 

Importance 78 17 

    

To establish reliable patient dosimetry in CT examinations 
Feasibility 74 17 

Importance 78 17 
 

 

Figure 31: Feasibility and importance for topics related to dosimetry: Towards an integrated 
personalized dosimetry in medical applications  



 

83 

 

3.7.5 Vision 5: Towards an improved radiation protection of workers and the public 

Respondents were requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 5: Towards an improved radiation protection of workers and the public. 

 
• To improve, validate and implement new biokinetic models. 
• To develop calibration procedures for partial body counters. 
• To develop accurate and on-line personal dosimetry for workers. 
• To improve neutron dosimetry techniques. 
• To include nuclide-specific information in environmental monitoring. 

 
 
 

Table 33: Means and standard deviations in answers for topics related to dosimetry; Towards 
an improved radiation protection of workers and the public 

Dosimetry, Towards an improved radiation protection of 
workers and the public  Mean Std. 
    

To improve  validate and implement new biokinetic models 
Feasibility 59 20 

Importance 70 21 

    

To develop calibration procedures for partial body counters 
Feasibility 65 18 

Importance 66 20 

    

To develop accurate and on-line personal dosimetry for workers 
Feasibility 70 19 

Importance 68 22 

    

 To improve neutron dosimetry techniques 
Feasibility 62 19 

Importance 70 21 

    

To include nuclide-specific information in environmental 
monitoring 

Feasibility 64 19 

Importance 67 21 
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Figure 32: Feasibility and importance for topics related to dosimetry: Towards an improved 
radiation protection of workers and the public  

3.8 RADIATION PROTECTION CONCERNS US ALL – QUESTIONS ON ETHICS 

Given the nature of radiological risk, the question of whether the use of nuclear technology is 
justified in a specific context has to take into account many uncertainties and unknowns. On the 
one hand, there are scientific uncertainties that complicate the quantification of low dose effects. 
On the other hand, safety and security measures can never exclude human error and 
malevolence or fully anticipate potentially dangerous events and their development over time. 

 
Whether in the context of medical applications, industrial uses or energy production, the 
justification of the use of nuclear technology can thus only partly rely on scientific evidence and 
needs to take into account value judgements of all concerned, either having a mandatory 
responsibility or being a potentially affected person (e.g. patients, citizens, scientists, workers, 
doctors, engineers, managers, NGO representatives and policy makers). In this sense, the ethics 
of justification and radiation protection relate to taking value judgements into account in a 
responsible way, respecting human dignity, capacities and autonomy and the value of the 
environment, and acting accordingly.  

 
Together with the ethical aspects dealing with adverse or unintended effects (e.g. severe normal 
tissue reactions to radiotherapy and post-accident measures), these judgements make up the 
ethical dimension of radiation protection in an occupational context and in society at large. 
Respondents needed to answer on questions related to these aspects. 

 
28 respondents out of the total 45 agreed with the understanding of ethics in relation to radiation 
protection as presented above and 15 respondents did not (2 respondents had no opinion). 
38 respondents agreed that ethical aspects related to the use of nuclear technology should be 
included among future research priorities; while 5 respondents did not agree (4 respondents did 
not have an opinion). 
 
Next, respondents were asked to indicate which thematic areas related to ethics they found 
relevant to be considered in future research. From the figure below it can be seen that all topics 
proposed were considered by the majority of respondents as relevant or highly relevant. 
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Figure 33: Thematic areas related to ethics relevant to be considered in future research 
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24 respondents stated that taking into account the various possible understandings of ethics in 
relation to the use of nuclear technology and the various thematic areas that may be considered 
relevant in this sense, a separate Strategic Research Agenda (SRA) related to ethics would be 
useful, 9 respondents did not agree with this and 13 respondents did not have an opinion. 
 
The next question enquired whether, in case the respondent agreed that a SRA related to ethics 
were useful, they would recommend considering all application contexts (medical, energy, 
industrial) in one SRA or they thought it was better to develop a separate SRA for each 
application context. The opinions were divided: 
 

• 20 respondents recommended a common SRA on ethics considering all application 
contexts (medical, energy, NORM/industrial); 

• 17 respondents recommended separate SRA's on ethics for distinct application 
contexts (medical, energy, NORM/industrial); 

• 8 respondents did not have an opinion. 
 

Conclusion: 

The level of response suggests that there is a substantial interest in ethic issues within the 
community surveyed, and issues surrounding ethics in relation to risk communication, regulation 
and safety culture were considered to be of greatest relevance. 

Table 34: Other thematic areas related to ethics respondents found relevant to be considered 
in future research 

 Are there any other thematic areas related to ethics you would find relevant to be considered in future 
research? Please specify. 

 Comments: 8 

1 Ecoethics and sustainable development 

2 Relation between ethics and economic gains. 

3 Just a comment - in medical applications/research, would expect ethical considerations to be undertaken 
routinely. Therefore see more value added in focusing on the other areas indicated. 

4 Role and responsibility of society in helping forward radiation protection research. i.e. facilitating access to the 
data (medical records. dose records. etc) under condition that individual data protection aspects are 
considered. 

5 I think this picture of ethics is rather outdated. Today’s ethical concerns cover the environment also. i.e 
environmental aspects cannot be isolated from other ethical concerns. 

6 Communications with stakeholders! 

7 The ethical dimension of the radiation protection system, with a focus on values and objectives. 

8 Development of a broad consent that allows international biological research of biological specimen in regard 
to radiation risk research. 

 

3.9 RISK COMMUNICATION AND RISK PERCEPTION 

Despite 50 years of extensive research, risk perception and risk communication are relatively 
new disciplines in social sciences and are barely applied in the field of low doses of ionising 
radiation. Moreover, it was already indicated in the OPERRA project that collaboration between 
social, human and natural sciences should be encouraged. 
The eSurvey allowed collecting opinions of 91 respondents in what concerns the quality of 
communication with the public about risk associated with low doses of ionising radiation.  
 
First the respondents were asked whether they were satisfied with the way that selected actors 
communicate and provide information about low doses of ionising radiation.  
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In general, the respondents were the most satisfied with communication performed by research 
institutes and state agencies, followed by the nuclear industry and they were the least satisfied 
with communication by mass media, family doctors and dentists and the medical personnel in 
hospitals. It is important to notice that most of the respondents work for scientific institutions (e.g. 
universities, research institutes…) or for regulatory bodies or controlling authorities; thus they are 
in general satisfied with their own communication and less satisfied with the communication by 
others. 
   

 
 
Figure 34: Satisfaction with the way of selected actors communicate and provide information 
about low doses of ionising radiation  

Next, respondents were asked to indicate how much they agree or disagree with a number of 
statements related to risk communication and risk perception of low doses of ionising radiation, 
using the response scale ranging from completely disagree (1) to completely agree (5). 
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Figure 35: Level of agreement with the statements related to communication and risk 
perception of low doses of ionising radiation 

Almost all respondents agreed that research on risk communication and risk perception should 
provide more information related to good practices in interaction with society. 63 respondents out 
of 88 agreed that there is a need to support more research in the field of risk communication and 
risk perception of low doses. 29 respondents stated that if they wanted to, they could get enough 
scientific results from the field of risk communication to communicate successfully with 
stakeholders about low doses. Scientific uncertainties related to low doses were recognised by 
63 respondents out of 88 as one of the main challenges for efficient risk communication. 50 
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respondents agreed or strongly agreed that there is a need for more social science research 
directed to new mass media, in order to study the influence of this type of communication on the 
understanding of complex concepts and the perception of radiological risks by lay people. In 
general, 57 respondents agreed that further research into risk communication would be beneficial 
to radiation protection, 13 respondents disagreed with the statement and 18 respondents did not 
have an opinion. 59 respondents also agreed that it would be useful to develop a strategic 
research agenda for risk communication in radiation protection, while 9 respondents did not 
agree and 19 did not have an opinion. 
 

Conclusion: 

The 90 responses in this focus area indicate that it is of greater interest than ethical issues, 
although there is overlap. Responses suggest a scepticism on messages form mass media and 
NGOs by comparison with research institutes. The most important area for research was 
perceived to be in relation to communication with wider society. 

Table 35: Issues and topics related to risk perception and risk communication that would 
require new or more research in the field of low doses 

 Are there issues and topics related to risk perception and risk communication that would 
require new or more research in the field of low doses? Please specify. 

 Comments: 15 

1 Safety culture as a whole. 

2 Need to involve experts in sociology and risk communication and not researchers from nuclear 
who do not have that education. 

3 My experience and feeling suggest that improvements in risk communication depend more on 
practical experience and 'good practice' than on scientific research. I think research has told us 
what we need to know to be able to communicate satisfactory. 

4 Basic exposure to complement exposures expected in standard radiology (general x-ray) 
procedures. 

5 People just do not believe due to permanent wrong information from media and partly NGOs. 
People like the sensation of bad news.  
Better education to students and teachers. 

6 More sophisticated insight into the processes and how information is subsequently acted upon 
by different actors. Multi-stakeholder processes are poorly understood and often misused. 

7 Actually not, the main investment is education and build bridges to other hazards 

8 The point is that there risk communications is an established science that the radiation 
protection profession needs to reach out to in order to learn from them. We don't need more 
research. we need to partner with these professionals! 

9 Risk communication for workers; perception between medical and nuclear energetics. even 
military and background doses; training of young people in secondary school studies; etc. 

10 Research and analysis on the different modality of communication (on the basis of numbers. 
percentage. comparison with other risk....). 

11 Always say the truth as viewed from an expert perspective... not trying to minimize/maximize 
risk. not shading uncertainties 

12 It would be useful to differentiate risk and concern (i.e. public concern is not an indicator nor a 
predictor of risk). 
Related to the above, the public is often exposed to potentially worrying news: this needs to be 
studied. 
Interestingly, this issue was defined early by WHO experts: 
"Although the case in favour of concealing nothing from the public appears to be unanswerable, 
there is, nevertheless, a duty to study the psychological principles of the presentation of 
anxiety-raising information in relation to the capacity of the public to endure it. (WHO. 1958. 
p.44)" 
A lot has been done about the first half of the above statement -- but much less about the 
second half. 

13 Improved inclusion of radiation topics in educational process would be beneficial to radiation 
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protection. 

14 Individuals' behaviour (consumer behaviour. health related behaviour. etc.) associated with low 
radiation. 
Evaluation of behavioural modification strategies. 
Social diffusion of information about radiation. 

 

Table 36: Institutes that perform research related to risk perception and risk communication in 
the field of low doses of radiation identified by respondents 

 Do you know research institutes that perform research related to risk perception and 
risk communication in the field of low doses of radiation? If yes, please indicate these 
institutions and, if possible, specific departments and/or researchers. 

 Comments: 15 

1 SCK-CEN Mol 
IRSN 
University of Oslo 
University of Landcaster 

2 French IRSN (http://www.irsn.fr/FR/Pages/Home.aspx) and french CEPN 
(http://www.cepn.asso.fr) has long experience in this field and have published many articles 
on the subject of risk perception related to nuclear energy. 

3 SCK.CEN 

4 Leibnitz University of Hannover - Centre for radiation and radioecology (name?) 

5 KSU at Studsvik 
FOI sweden 

6 Yes, but there are colleagues at SCK-CEN who are better positioned to answer this question. I 
need to go and dig: first to my mind. SCK-CEN. IRSN. Univ Ljubljana, but if I dig a bit I could 
find more. 

7 You need to work with Vincent Covello. See the Program for IRPA 13 and his presentation!!!! 

8 I don’t know any. It is difficult to find this information. 

9 Some institutions in the different European country, well known in the community, and 
moreover little research groups. 

10 SCK-CEN 
IRSN 

11 Yes: SCK/CEN. Mol. Belgium (T. Perko) 

12 A related article (about radiofrequencies. but some concepts of risk perception and 
communication could be useful to low dose issues): 
Poumadere. M.; Perrin. A. (2013) Risk Assessment of Radiofrequencies and Public 
Information. Journal of Risk Analysis and Crisis Response Vol. 3. No. 1 (3-12) 
The French version was published after a presentation at the annual meeting of the SFRP 
(French Radioprotection Society): 
Poumadere. M. & Perrin. A. (2011). Exposition socio-cognitive et evaluation des risques : le 
cas de la phonie mobile. Radioprotection. 46 (1) pp. 59-73. 

13 IRSN SCK 

14 State Institution National Research Center for Radiation Medicine of the National Academy of 
Medical Sciences of Ukraine. 
V. A. Prilipko. Iu. Iu. Ozerova. M. M. Morozova. K. K. Shevchenko 

15 SCK-CEN 

3.10 EDUCATION AND TRAINING  

Nowadays, the offer of academic and professional education and training programmes devoted 
to the science and engineering of nuclear technology, radiobiology, radiation protection and 
safety culture in European context is wide and well established. While European education and 
training policy is concerned with streamlining, integration and cooperation in the interest of 
quality assurance and effective use of financial and human resources, there remains the need for 
high-level specialised courses adapted to the specific needs of researchers, engineers, 
managers and mandatories responsible for radiation protection and safety culture. 
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The following questions aimed at capturing respondents' opinions on education and training 
matters in general and with respect to their own professional context. A total of 103 respondents 
answered these questions related to education and training. 
 
59 respondents stated that education and training needs are met by the existing 
courses/materials available in Europe, 17 respondents stated the contrary and 27 respondents 
don’t have an opinion. 

 
Respondents were next asked to indicate on a scale ranging from irrelevant (1) to very relevant 
(5), which education and training matters they thought relevant to be considered in future 
research. 
 

• Harmonisation of qualification standards. 
• The development of ethical case studies for education and training purposes. 
• The integration of courses on ethical and political aspects of technology assessment 

in standard academic programmes for scientists and engineers. 
• The integration of courses on risk perception and risk communication of ionising 

radiation in standard academic programmes for scientists and engineers. 
 

The respondents found that the most relevant education and training issues were the 
"Harmonisation of qualification standards" and "The integration of courses on risk perception and 
risk communication of ionising radiation in standard academic programmes for scientists and 
engineers". 

 

Figure 36: Relevance of education and training matters to be considered in future research  
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Figure 37: Need for specialised courses 

Table 37: Suggestions for additional training courses/materials that would benefit radiation 
protection   

 Do you have suggestions for additional training courses/materials that would benefit 
radiation protection? Please specify below. 

  Comments: 27 

1 Using practical examples 

2 More detailed and practical trainings 

3 General radiation protection principles 
(Understanding of key issues is decreasing, this would be important also to understand the 
context of protection of the environment). 
Assessment methodologies for human doses both for routine releases and waste 
management (risk assessment) 
Safety regulation (we need a holistic view going across different areas. eg nuclear vs. non-
nuclear. waste disposal and transport etc.) 

4 - Concepts of Epidemiology studies 
- Fundamentals on Internal Dosimetry 

5 Courses on interconnections between non-targeted and targeted effects of radiation. 
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6 Training outside the nuclear sector to: 
- decision-makers 
- media 
- intervention teams (fire brigade. healthcare....) 
- practicians. family doctors 

7 Specialized training material for doctors who traditionally have no or minimal training in 
radiation protection. 
Also training material for senior professionals who manage departments. 

8 Suggest that all training each country be complementary of other nations to ensure basic 
information is equal and understandable no matter what nation is giving the training. 

9 Radiation protection 

10 Normal operation and safety assessment, predictions and scenarios and releases from point 
sources. 
Radioecology is too focused on accidents rather than estimates for new nuclear installation. 
Long term processes and dispersal from an underground point is almost lacking in most 
radioecology. The main part of that understanding is developed by e.g. Waste Management 
organisation. This gives doubts that this is independent research among the public. 

11 Strong European master in radiation protection, dealing in part with general radiation 
protection issues (covered by the 4 platforms) and a year of specialisation in one of the 
radiation protection areas. 

12 Since I don't know how other specialists are trained in radiation protection I can't tell for sure. 
How about a leaflet (like the cardiac resuscitation-leaflet) for newly trained physicians and 
medical students about radiation? 

13 Add risk communications! 

14 Extensive training of public emergency services;  
Training for secondary school pupils;  
Open training for citizens 

15 Knowledge on the mechanism of radiation damage to stem cells and the consequences of 
that. 

16 General public awareness programs  
Professional programs 

17 Greater visibility 

18 An advanced course for professionals intending to become radiation protection experts 
(technical and managerial dimensions) 

19 Training in internal dosimetry and incorporation monitoring 

20 Internal dosimetry training 
Emergency dosimetry 

21 Basic education about radiation and RadProtect should be implemented already on 
elementary school and high school level. 

22 Need of an European School of E&T in Radiation Protection 

23 Lectures on numerical dosimetry. 
Lectures on anomalous diffusion. 

24 Train the trainers 
Ionization Radiation Metrology  
Industry Norm (Natural Ocurring Radioactive Materials) 
Calibration of Equipment asociated to the Nuclear medicine 

25 Current E&T efforts focus on young scientists. It would be useful to think about courses that 
for those who no longer qualify as young but who are not yet very senior either to help them 
set up international collaborations, for example. 

26 Train the trainers 
Ionization Radiation Metrology  
Industry Norm (Natural Occurring Radioactive Materials) 
Calibration of Equipment associated to the Nuclear medicine 

27 Practical Forums where practitioners could share experiences. Create forums of discussion 
with annual or every two years present meetings. 
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Table 38: Other education and training matters respondents would find relevant to be 
considered in future research  

 Please specify which other education and training matters you would find relevant to 
be considered in future research? 

  Comments: 12 

1 Understanding the ecological and human health impacts. 

2 Interdisciplinary courses on radiation protection issues. 

3 The integration of courses on risk perception and risk communication of ionising radiation in 
standard academic programmes of medicine. 

4 Efficacy evaluation of training materials and approaches. 
Social media. 

5 Radiation protection. 

6 1. Radiation protection mobile micro-eLearning 
Introduction: Learning in medicine has been changed during the last decade: The didactic 
format is steadily developing towards case-based teaching and learning, thus replacing 
traditional lectures. ELearning instruments, strongly focussing on the use of mobile devices, 
enhance the onsite presentations and discussions. The content is oriented on predefined 
outcomes. In the field of radiation protection, the traditional courses for delivering content 
prescribed by EU recommendations, are now supported by online course systems. The next 
step should be the creation of an eLearning environment to provide full access to the content. 
The aim of this project is to develop a tool for the use in the field of radiation protection and 
implement it on a European-wide scale. Methods: Basing on an already existing prototype of 
an app (Android based, soon available in Google Playstore), an eLearning tool should be 
developed for a case-based training and assessment module in radiation protection. 
 
2. Radiation protection a holistic approach: from structured reporting to structured imaging 
Introduction: Structured reporting is a technique of improving the quality, shortening the 
turnaround time, and enhancing the interdisciplinary communication of radiologic reporting. 
The IT structure of such reports has been elaborated during the last years and basic 
templates are available for download from the homepages of several radiological societies, 
especially RSNA and the ESR in the near future. For the structure of the content of such type 
of reports, standards are currently developed and several attempts exist to bring the 
complexity of a radiological text into order. An important initiative is RadLex that provides us 
with an increasing list of radiologic terms and definitions that have already been translated 
from English into several other languages. When developing such report templates, it soon 
becomes clear that the structure of a report depends on the referral and on how the image 
investigation was performed. Referrals for imaging, therefore, should be structured in the 
same way as the reports. Depending on their structure, the structure of the investigation and 
the report will be driven. The aim of this project is to extend the structuring process of the 
radiologic workflow by starting with structuring the referral and preparing semi-standardized 
items for the use in automatic order entry systems. Image investigation will be structured with 
a strong focus on dose management and the report structure will strongly rely on the two 
workflow steps before. 
Methods: Basing on the referral guidelines of EU member states, standardized templates for 
use in order entry systems will be developed on a European wide scale. The same will be 
done for investigation techniques. Existing structured reporting templates will be improved by 
adding well elaborated text into the tables. All templates will be approved by an expert panel. 
 
3. Research education and training 
Taking into consideration the progressive free movement of patients and health professionals 
across EU countries, there is a need to develop a strategy to harmonise education and 
training of health professionals dealing with ionising radiation to guarantee minimum 
acceptable levels of knowledge, skills and competences in radiation protection. Developing 
education and training material, combined with an audit and accreditation mechanism will 
result in better and safer healthcare systems. 

7 The previous question seems to be biased towards risk and ethics.  
Then I don’t understand this question 
1. you train --> research 
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2. research --> educate 
I assume that you mean 1. what training you need for future research my  answer is beside 
any of the main subjects to work interdisciplinary. to be able to listen and cooperate with 
biologists. physics. chemists. modellers. geologist etc. 

8 We should not only train engineers but all future handlers of radionuclides or devices emitting 
radiation could- access to education course on radiation risks. 

9 Mechanistic knowledge on the effect of radiation, this would strongly enhance the right 
decision making for dose levels etc. 

10 Risks in the NORM Industries 
Wastes disposal 
Regulations 
Decommissioning 

11 Risks in the NORM Industries 
Wastes disposal 
Regulations 
Decommissioning 

12 Joint platforms of medical staff and radiation protection experts to better define how to train 
new radiation protection issues to clinics and also to patients. 

 

Table 39: Other specialised courses respondents would find relevant to enrich or deepen their 
own professional expertise  

 Please indicate which other specialised courses you would find relevant to enrich or 
deepen your own professional expertise. 

 Comments: 9 

1 International organisations often use courses just for advertising their work. 

2 The assessment and environmental impact. 

3 Interdisciplinary courses on radiation protection issues. Involve many disciplines: radiobiology, 
ecology, immunology, modelling, economics. ... 

4 Impact on human behaviour following different training schemes . 
Change management. 

5 Radiation protection. 

6 Risk communication and risk perception. 

7 Courses aimed at developing and enhancing the clinical human factors to develop good safety 
cultures in radiological and nuclear medicine fields in hospitals. 

8 Additive radiation exposure in different lives, depending on basic health, access to high-end 
medical technology and sickness and disease in later years. 
Maybe a radiation charts, like the medical chart? 

9 Decision making 
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4 ANNEX 1: OVERVIEW OF THE RESPONDENTS’ RESPONSES 

TO THE OPEN QUESTIONS  

Within the focus areas respondents were asked to specify other research topics for the domain 
or to provide further comment in free texts. This section summarizes the answers and comments 
to MELODI, ALLIANCE and NERIS focus areas. EURADOS focus area did not include open-
ended question, and for Ethics, Risk Communication and Risk Perception and Education and 
Training sections, see the tables 34, 35-36 and 37-39 respectively in the main report. 
 
 
MELODI 
 
Overall, 124 people responded to the specific focus area low dose risk (MELODI). Respondents 
were asked to evaluate the importance and feasibility of six different topics related to three key 
research areas: 1) radiation-induced cancer, 2) radiation-induced non-cancer diseases, and 3) 
individual and general health and radiation protection issues. 
 
In addition, respondents were asked to indicate additional issues they would like to suggest as a 
priority related to each of the three key research areas. 
 
Table 5: radiation-induced cancer 
 
Overall, there had been 23 comments on potential priorities in this field. They can be categorized 
as follows: 
 
1) Answers suggesting a focus on radiation quality, LET of radiation, DDREF or risk 
extrapolation models (4) 
2) Answers suggesting to study second cancers after radiotherapy (2) 
3)  Answers suggesting to focus on individual radio-sensitivity by different methods  
4) Divergent comments on animal models: one states that cells and animals are not 
promising for low dose research, another one suggests that GM animals are good models (2) 
5) Answers highlighting specific biological approaches (microenvironment and impacts at 
the system level, role of tissue and cancer stem cell determination, of ion-cluster-size 
distributions, etc.) (5) 
6)  Answers suggesting to focus on specific population studies (children, non-humans) (2) 
7) Answers to focus on mixed exposures, to integrate molecular epidemiological studies 
and suggestions for new epidemiological studies (3) 
 
 
Table 6: radiation-induced non cancer diseases 
 
Overall, there had been 19 comments on potential priorities in this field. They can be categorized 
as follows: 
 
1) Answers highlighting relevant endpoints to be investigated such as heart, brain, cardio-
vascular diseases, central nervous system, oxidative stress, reproductive function, neurological-
diseases, hematologic diseases, immune system, cataracts (8) 
2) Answers stating that research in this field is difficult or not promising (4) 
3) Answers mentioning that therapeutic radiation doses should be compared with low doses 
(2) 
4) Answers highlighting specific areas in mechanistic studies (4) 
5) Comment to compare x-ray and UV-induced cataracts (1) 
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3) Table 9: individual and general health and radiation protection 
 
Overall, there had been 9 comments on potential priorities in this field. They can be categorized 
as follows: 
 
1) Answers suggesting that internal contamination is an important priority (7) 
2)  Answer suggesting studies related to radiation-exposed patients (1) 
3)  Answer suggesting to focus on combined exposures (1) 
 

 

ALLIANCE  

Table 13: The three most important research lines from the radioecology and motivation for the 
three selected research lines 

Respondents needed to select the research lines that they considered the MOST important to 
address from the radioecology SRA. The following three lines were considered as the most 
important lines from the radioecology over the next 20 years: 

1. Identify and mathematically represent key processes that make significant 
contributions to the environmental transfers of radionuclides and resultant exposures 
of humans and wildlife. 

2. Acquire the data necessary for parameterization of the key processes controlling the 
transfer of radionuclides. 

3. Develop transfer and exposure models that incorporate physical, chemical and 
biological interactions, and enable predictions to be made spatially and temporally.  

 
These research lines are followed by the importance of the following topics: 
 

4. Understand the interactions between ionising radiation effects and other co-stressors 
(i.e. multiple contaminants). 

5. Understand what causes intra- and inter-species differences in radiosensitivity (e.g. 
among cell types, tissues, life stages, life histories, ecological characteristics). 

6. Integrate human and environmental protection frameworks. 
7. Integrate uncertainty and variability from transfer modelling_ exposure assessment_ 

and effects characterisation into risk characterization. 
8. Understand the mechanisms underlying multi-generational responses to long-term 

ecologically relevant exposures (e.g. maternal effects, hereditary effects, adaptive 
responses, genomic instability, and epigenetic processes).  

9. Understand how radiation effects combine in a broader ecological context at higher 
levels of biological organisation (population dynamics, trophic interactions, indirect 
effects at the community level, and consequences for ecosystem functioning). 

10. Mechanistically understand how processes link radiation induced effects in wildlife 
from molecular to individual levels of biological complexity. 

11. Integrate the risk assessment frameworks for ionising radiation and chemicals. 
12. Represent radionuclide transfer and exposure at a landscape or global environmental 

level with an indication of the associated uncertainty. 
13. Integrate Decision Support Systems. 
14. Integrate ecosystem approaches, ecosystem services and ecological economics 

within radioecology. 
15. Provide a multi-criteria perspective in support of optimized decision-making. 
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Among the combinations in groups of three selected lines of research, the first three are 
associated with greater frequency. The first two also appear in other recurring associations, 
together with research line “Integrate uncertainty and variability from transfer modelling, 
exposure assessment, and effects characterisation into risk characterization” or “Mechanistically 
understand how processes link radiation induced effects in wildlife from molecular to individual 
levels of biological complexity”. 
 
Respondents were also asked to justify their choices. Some comments provided multiple 
insights, while others focused on specific topics. The analysis of the open questions was carried 
out by integrating the answers and bringing out the most represented ones. 
The reasons given by the respondents show that their choices were mainly guided by the 
awareness of the lack of adequate scientific knowledge in the selected fields: neither wildlife 
exposure nor transfer processes are sufficiently studied. They believe it is important to have an 
integrated assessment of humans and wildlife to provide unified countermeasures and protection 
goals. Integrating chemical and radiation exposure is needed at multiple levels, political, 
mechanistic, for modelling radionuclides behavior in the environment and for proper risks 
assessment. 
The most shared research areas are those that represent important issues for risk estimation 
(risk arising from radiation and/or other hazards and stress factors, also in inter-comparison) and 
safety assessment. It is noteworthy to improve modelling for risk estimates and to build a 
consistent operational approach for low-dose risk in human and non-human species. The role of 
radioecology in the European Radiation Protection and in the perception by the public should be 
the identification of the key processes and pathways that lead to significant human exposure. 
The purpose of the areas of interest is to provide key information for improving decision making 
and regulations. It is important to understand the underlying parameters governing environmental 
behavior for remediation purposes and preparedness, integrating this knowledge into multi 
criteria decision support systems. 
A few considerations underscore how extrapolation methods introduce large uncertainties, 
difficult to quantify. Thus the environment protection needs real data (“from the lab to the real 
world”) of key processes at the level of the individual and at higher levels of organization; models 
should be controlled and backed up by experimental data. On the contrary other responders feel 
that parameterization and models are the only reliable way for extrapolation of field and 
laboratory data to the variety of species conditions found in real life. 
Finally, further arguments support the relevance of understanding the differences in 
radiosensitivity to achieve a better understanding of DNA repair in general, of the molecular and 
cellular responses to radiations and of the higher levels of organization. Develop and improving 
human medicine is also a priority. 
 
 
Table 14: Additional issues related to individual and general health and radiation protection 
suggested by respondents 

In the opinion of some of the respondents, ALLIANCE SRA should be more focused on strategy, 
maintaining the attention for the experimental part and providing details on those processes 
which influence environmental behavior and relevant remediation activities (e.g. deposition 
scenarios, radionuclides and transfer mechanisms). Safety assessment for not accidental 
release is needed, integrating disciplines such as hydrology, meteorology and oceanography to 
radioecology for a best estimate of dispersal and transport of the radionuclides. Another relevant 
endpoint to be investigated is the quantification of the adverse effects on the biota according to 
the dose, supporting more integrated methods for ecological risk assessment and management 
goals. 
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Table 15: Additional comments and suggestions for the ALLIANCE SRA  

Additional suggestions for the SRA include to focus on uranium mines, given their abundance 
and their high contribution to the environmental contamination, both in Europe and 
underdeveloped countries, and on ecosystems and integrated parameters to characterize the 
reaction of whole cenosis to radiotoxic effects. Moreover, the “One health concept", an eco- and, 
at the same time, anthropo-centric approach should be emphasized.  
Some respondents feel the need to promote communication and encourage joint working 
between all parties. In this context, it is felt the need to optimize and balance the four platforms’ 
focuses. On the other hand, other respondents claim the essential contribution of Research, that 
must be funded, instead of investing mainly in integration programs and alliances. 
 
 

NERIS  

 

Table 17: Additional issues related to atmospheric dispersion modelling suggested by 
respondents 

Respondents identified additional priorities related to atmospheric dispersion modelling:  
 

 Development of near-range models and of common platforms for long range atmospheric 
dispersion and transport models 

 Intermittent release and multiple release points 

 Remote access to centralised modelling system 
 

 

Table 19: Additional issues related to aquatic dispersion modelling suggested by respondents 

A few additional priorities were suggested in this field: 

 Modelling and validation of concentration profiles during post release phase for a 

duration of months/years in case of large costal NPP facilities 

 Intermittent releases 

 Technology for water purification and its influence on drinking water quality after 

contamination with radionuclides 

 

 

Table 21: Additional issues related to improvement of existing DSS suggested by respondents 

 Android based DSS with GIS facility and integrated radiological dose projections and 

realtime measurement data update options 

 Interpretation of vast numbers of monitoring results taking into account a multiplicity of 

endpoints and differences in timing 

 Implementing in the DSS procedures or systematic methodologies to select the most 

feasible countermeasure strategies for the regional or local characteristics 

 

 



 

100 

 

Table 24: Additional issues related to Improving of the decision-making processes suggested by 
respondents 

 Realtime systems to improve decision making with experts. 

 

 

Table 27: Additional issues related to use of social media and networking suggested by 
respondents 

 Include NGOs and the public through the press 

 Effective management of the news spread through social media by the Authorities 

 Education and training of stakeholders affected or involved in the management of 

contaminated goods but without radiation protection knowledge 

 

 

Table 28: Additional issues related to the improvement of preparedness for media and social 
media communication suggested by respondents 

Social media can be used for preparedness activities and management in case of emergencies 
but their optimal use should be defined. 
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5 ANNEX 2: QUESTIONNAIRE 

Introduction to the OPERRA Stakeholder survey 

 
1.1. Purpose of the OPERRA survey 
Description: Introduction 
Type: Info text 
 
[The entire text of the Introduction has been included and split into separate screens. 
 

1. Synergies between research areas 

 
1.1. Synergies between research areas 

Description: Introduction 
Type: Info text 
Text: European research efforts in radiation protection need to be co-ordinated to help ensure 
effective and efficient use of the limited funds available. The questions below ask for your 
opinion of the importance and feasibility of topics that have been identified as relevant to more 
than one of the research areas covered by the European research platforms MELODI, NERIS, 
EURADOS and ALLIANCE that concern low dose risk, emergency and recovery preparedness, 
radiation dosimetry and radioecology respectively. 
 
These ‘synergistic priorities’ have been developed through consultative process between the 
platforms as part of the OPERRA project. The results of this survey will be made available to the 
independent group that will write the text for the next call for research proposals run by 
OPERRA that is expected to be published in the last quarter of 2014 
 

1.2. Feasibility/Importance 
Description: Next steps 
Type: Info text 
Text: Next, you will be requested to assess the feasibility and importance of the synergistic 
priorities. 
 

1.3. Feasibility/Importance 
Description: Next steps 
Type: 2D 
Range: Feasibility: High-Low; Importance: High-Low 
 

Question Description 

Multiple stressors and 
modulation of radiation 
effects in living 
organisms.  

To elude mechanisms explaining how and to what extent 
radiation effects in organisms are modulated by the 
context of multiple stressors potentially present in the 
environment (e.g., chemicals, pathogens). Faced to the 
multitude of stressors in field, to develop a mode-of-
action based approach for identifying stressors 
combinations likely to interact with ionising radiation, 
taking account for the biological specificities of the 
organism studied that vary among species. 
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Spatial and temporal 
environmental 
modelling and human 
dose assessment after a 
nuclear accident. 

1. To develop time and space dependent models to assess 
the evolution of radioactivity and related dose to man 
dynamically from regional scale to local scale, the latter 
being relevant for farmers and farmer communities. 
2. To develop countermeasure strategies at local level 
3. To develop dose reconstruction techniques to infer 
doses and contamination for past days of a long lasting 
release and in this way improve the DSS. 

Priorities for pre-
accident recovery 
preparedness.   

Develop better tools and guidance for pre-accident 
recovery planning to facilitate and improve accident 
specific remediation by defining vulnerable areas and 
areas of high risk around the NPP in Europe and improved 
radioecological models for these areas. Remediation 
strategy handbooks should be further developed.  

Decision support based 
on multi-criteria 
decision aiding tools in 
the various phases of 
an emergency 
(including the post-
emergency remediation 
phase). 

Defining a framework for the application of formal 
decision aiding tools such as Multi-Criteria Decision 
Analysis (MCDA), based on economic, infrastructural, 
social services and dosimetric data, in the various phases 
of an emergency (including the post-emergency 
remediation phase), in order to structure the decision 
process and to optimise management approaches for 
radioactive contamination at national, regional and local 
levels. 

Development of health 
surveillance 
procedures. 

To draw lessons from Chernobyl and Fukushima 
situations; to develop procedures for health surveillance 
in a broader perspective of improving living conditions of 
affected populations, including sampling of population 
and dose reconstruction, and involvement of 
stakeholders; and to ensure the maximum information is 
obtained to refine current health risk estimates and 
clinical decision making. 

Biological indicators of 
radiation exposure,  
effects, health risk and 
disease susceptibility 
to inform emergency 
management and 
epidemiological 
studies. 

Biological indicators of radiation exposure and effects, 
particularly in relation to health play an important role in 
emergency management and can be integrated into 
epidemiological studies of risk and susceptibility.  
Identification of new and further validation of existing 
biomarkers in relation to dose and relationship to health 
is required.  For emergency use simple and rapid methods 
will be of greatest benefit. 
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Development of 
monitoring strategies, 
processes and tools. 

To improve methods and tools to enhance the efficiency of 
the monitoring strategy with the aim to produce a 
complete and consistent picture of the radiological 
situation during a nuclear emergency response and 
recovery. This includes among others the development of 
new and the optimization of existing resources such as 
mobile units, trans-border information exchange, 
laboratory networking, dose assessment techniques. 
Furthermore, the development of sound methods  for 
extracting dose parameters for decision making  from all 
available measurement data, i.e. environmental 
radiological data and exposure/contamination 
measurements of the affected population; and 
measurements by expert teams and performed by the 
public. Improved guidelines on monitoring strategies will 
be derived. 

Improvement in the 
modelling of 
biokinetics and 
dosimetry of internal 
emitters  

To improve the understanding of biokinetics and 
dosimetry of internal emitters and to validate and 
implement new biokinetic and dosimetric models in case 
of intakes of radionuclides for a better understanding of 
biological/health effects or to support epi-studies. 

Improved organ 
dosimetry in 
epidemiological studies  

For a number of tissues and organs that are important for 
radio-epidemiological cohorts, doses from exposures 
(external or internal) cannot adequately be calculated yet 
and computational procedures must thus be developed. 
This includes for example doses to the eye lens, 
microscale regions of the lung, or substructures of the 
heart. Improvements may also be achieved by advanced 
retrospective dosimetry methods. 

Update personalized 
dosimetry in medical 
applications 

Towards an integrated personalized dosimetry in medical 
applications that can be used as input for low dose 
research. This can be done by improving  (1) internal 
microdosimetry in radiotherapy and medical imaging, (2) 
patient dosimetry in interventional radiology and CT 
examinations (3) out-of-field dosimetry for photon and 
particle therapy. 

Investigation of the 
biological effectiveness 
of different radiation 
qualities and prediction 
of biological risks 

To investigate the impact of particle track structure in 
terms of biological effects at the subcellular and cellular  
level, including radiobiological experiments and 
modelling; to validate the ability of track structure 
simulations and measurements to predict biological 
effects in different tissue and disease types. 
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The roles of genetic and 
epigenetic changes in 
heritable/transgenerati
onal and somatic 
effects relevant to 
individual and 
population health.  

Classically, the stochastic health effects of radiation are 
attributed to mutation of DNA.  Further investigation is 
required into the potential role of defined epigenetic 
effects in radiation-associated somatic diseases and 
heritable effects. Biological models in which the relative 
contribution of genetic and epigenetic processes can be 
elucidated will be especially valuable. 

Inter- and intra-species 
differences in 
radiosensitivity 

To identify and understand the role of the key drivers of 
intra- and inter-species radiosensitivity possibly taking 
account for factors such as tissue, life stage, gender, age, 
individual. To identify biomarkers of radiosensitivity 
through specific molecular or cellular fingerprints, either 
for a specific species or for a group of species where the 
same mechanism(s) was(ere) evidenced. 

Biomarkers of 
exposure and effects in 
living organisms 

To identify the primary mechanisms of radiation induced 
effects at the molecular level and their propagation up to 
the individual level, alongside with physiological 
disturbances. To propose biomarkers of exposure to low 
doses and biomarkers of effects as early warning systems 
for adverse biological outcomes. The latter would be 
relevant to human or non-human species radioprotection, 
with a comparative approach aiming at identifying 
common and different basic processes. 

Urban radioecological 
hydrology modelling in 
(post)-emergency 
conditions. 

To understand the behaviour of radionuclides in the 
urban environment and in particular in drinking water 
systems and sewage systems and waste water treatment 
plants, and to develop generic transport models that can 
be easily customized to a particular urban area and that 
can predict the exceedance of contamination levels in 
drinking water and sewage water. The dose to the public 
and to most exposed workers has to be assessed. 

 
1.4. Question: Are there specific areas/projects that you consider to be particularly 

promising to foster effective inter-disciplinary synergy? 
Type: Free answer 

 

2. Selection of focus areas 

 
2.1. Information on focus area selection 

Description: Next steps 
Type: Info text 
Text: This OPERRA survey aims to collect information from many areas relevant to radiation 
protection. Next, you are requested to choose your focus area(s) for the scientific questions. You 
may choose more than one focus area. 
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2.2. Focus area(s) 

Question: Focus area(s): Please indicate in which of the focus areas you wish to respond 
(multiple selections possible): 
Type: Multiple choice question 

 Radioecology (ALLIANCE)  
 Emergency and recovery preparedness (NERIS)Low dose risk (MELODI)   
 Dosimetry (EURADOS) 
 Ethics 
 Risk communication and risk perception 
 Education and Training 

 

 

The sections 4-7 are answered only by those who have 
indicated “Low dose risk (MELODI)” in Focus area selection 

 

 

3.  Introduction for low dose risk  

 
3.1. Information on question related to low dose risk (1/2) 

Description: Next steps 
Type: Info text 
Text: Next, you will be presented with some approaches to address many of the key issues in the 
radiation protection.  
 
We would value your opinion on the importance and feasibility of achieving each of these 
research lines, which are grouped below under three main categories: 1. Radiation-induced 
cancer; 2. Radiation-induced non-cancer diseases and 3. Individual and general health and 
radiation protection. 
 
 

3.2. Information on question related to low dose risk (2/2) 
Description: Next steps 
Type: Info text 
Text: For further reading, you may check the entire MELODI Strategic Research Agenda via the 
link available below. 
 
MELODI Strategic Research agenda 

 

4. Radiation-induced cancer 

 
4.1. Feasibility/importance 

Description: Next steps 
Type: Info text 
Text: Next, you will be requested to assess the feasibility and importance of research topics 
related to radiation-induced cancer. 

 
4.2. Radiation induced cancer 

Type: 2D question 

http://www.melodi-online.eu/doc/SRA4.pdf
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Range: Feasibility: High-Low; Importance: High-Low 
 Suitable cohorts of radiation exposed populations for molecular epidemiological studies 

related to cancer effects: identification, establishment and continued follow-up  
 Biomarkers for radiation exposure, effects and disease: identification, development and 

validation. 
 Development and use of suitable whole animal and human cellular models (including 

somatic stem cells) to study quantitative and mechanistic aspects of radiation carcinogenesis 
 Impact of low dose and low dose rate radiation effects on pathways/processes contributing 

to carcinogenesis  
 Risks associated with internal contamination with radionuclides 
 Identification of the nature and number of target cells at risk for specific cancers in humans 

 
4.3. Question: Are there any additional issues related to radiation-induced cancer you 

would like to suggest as a priority? Please specify. 
Type: Open field 

 

5. Radiation-induced non cancer diseases 

 
5.1. Feasibility/importance 

Description: Next steps 
Type: Info text 
Text: Next, you will be requested to assess the feasibility and importance of research topics 
related to radiation-induced non cancer diseases. 

 
5.2. Radiation induced non cancer diseases 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 Suitable cohorts of radiation exposed populations for molecular epidemiological studies 

related to non-cancer effects: identification, establishment and continued follow-up. 
 Biomarkers for radiation exposure, effects and disease: identification, development and 

validation 
 Development of suitable whole animal models to study quantitative and mechanistic aspects 

of non-cancer diseases  
 Impact of low dose and low dose rate radiation effects on pathways/processes contributing 

to non-cancer diseases  
 Risks of non cancer diseases following internal contamination with radionuclides 
 Identification of the nature and number of target cells at risk for specific non cancer diseases 

in humans. 
 

5.3. Question: Are there any additional issues related to radiation-induced non cancer 
diseases you would like to suggest as a priority? Please specify. 

Type: Open field 
 

 

6. Individual and general health and radiation protection issues 
 

6.1. Feasibility/importance 
Description: Next steps 
Type: Info text 
Text: Next, you will be requested to assess the feasibility and importance of research topics 
related to individual and general health and radiation protection issues. 

 
6.2. Individual and general health and radiation protection issues 

Type: 2D question 



 

107 

 

Range: Feasibility: High-Low; Importance: High-Low 
 Impact of inter-individual variation of radiation risks for cancer and non-cancer diseases and 

on dose response relationships in populations. 
 Contribution to the development of radiation-associated diseases of radiation effects in 

target cells,  the tissue environment, and their interaction at different dose levels  
 Impact of low dose and low dose rate radiation effects on immune function. 
 Effect of gender and/or age-at-exposure on radiation risk 
 Trans-generational and heritable radiation effects 
 Synergistic effects of combined exposure with environmental pollutants 

 
6.3. Question: Are there any additional issues related to individual and general health 

and radiation protection issues you would like to suggest as a priority? Please 
specify. 

Type: Open field 
 

 

The sections 8-16 are answered only by those who have 
indicated “Radioecology (ALLIANCE)” in Focus area selection 

 

 

7.  Introduction to radioecology 

 
7.1. Introduction to radioecology SRA (1/2) 

Description: Next steps 
Type: Info text 
Text:  This section addresses the Radioecology Strategic Research Agenda (SRA) developed by 
the ALLIANCE platform in collaboration with the EURATOM STAR and COMET consortia. 
The scientific discipline of radioecology provides quantitative and integrative assessments of 
radionuclide impacts on man and wildlife for a wide range of exposure scenarios. The need for 
radioecological expertise arises: when evaluating the risks from, for example, nuclear power 
plants or disposal of nuclear waste; in response to nuclear accidents or possible terrorist events; 
and in the debate on chronic, low dose effects. As such it provides science underpinning the 
other radiation protection areas within the OPERRA umbrella. 
 

7.2. Introduction to radioecology SRA (2/2) 
Description: Next steps 
Type: Info text 
Text: The Radioecology SRA has evolved and been improved through previous consultations 
with an array of diverse stakeholders. The SRA responds to the question: “What topics, if 
critically addressed over the next 20 years, would significantly advance radioecology?”  
 
The ALLIANCE SRA is available from the Radioecology Exchange website; the current version is 
an evolution taking into account comments received from the earlier consultations. 
 

8. Information on questions related to radioecology 

 
8.1. Information on questions related to radioecology 

Description: Next steps 
Type: Info text 

http://www.er-alliance.org/
http://www.star-radioecology.org/
http://www.comet-radioecology.org/
https://wiki.ceh.ac.uk/x/UQDdCQ
https://wiki.ceh.ac.uk/x/UQDdCQ
http://bit.ly/1d3wg9l
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Text:  The Radioecology SRA prioritises three major scientific challenges facing radioecology, 
with the goal of improving research efficiency and more rapidly advancing the science. 
 
The SRA responds to the question: “What topics, if critically addressed over the next 20 years, 
would significantly advance radioecology?”. To address these challenges 15 key research lines are 
identified. 

 

9. Previous consultation 
 

9.1. Did you answer the questionnaire on the Radioecology SRA in 2012? 
Type: Choice question 

 Yes 
 No 

 
9.2. Did you attend the Paris consultation workshop in November 2012? 

Type: Choice question 
 Yes 
 No 

 
 

10. Challenge 1: To Predict Human and Wildlife Exposure in a Robust Way by 
Quantifying Key Processes that Influence Radionuclide Transfers and Expo 

 
10.1. Strategic vision of Challenge 1 

Type: Info text 
Text:  Over the next 20 years radioecology will have achieved a thorough mechanistic 
conceptualisation of radionuclide transfer processes within major ecosystems (terrestrial, 
aquatic, urban), and be able to accurately predict exposure to humans and wildlife by 
incorporating a deeper understanding of environmental processes. 
 

10.2. Feasibility and importance 
Description: Next steps 
Type: Info text 
Text: We would value your opinion on the importance and feasibility (i.e how difficult will they 
be to achieve over the next 20 years) of achieving each of these research lines which are grouped 
below by the challenge that they address. 
 
Next please assess the feasibility and importance of the 4 research lines associated with 
Challenge 1. 

 
10.3. Challenge 1 

Description: Next please assess the feasibility and importance of the 4 research lines associated 
with Challenge 1 
Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 

 Identify and mathematically represent key processes that make significant contributions 
to the environmental transfers of radionuclides and resultant exposures of humans and 
wildlife 

 Acquire the data necessary for parameterisation of the key processes controlling the 
transfer of radionuclides   

 Develop transfer and exposure models that incorporate physical, chemical and biological 
interactions, and enable predictions to be made spatially and temporally  

 Represent radionuclide transfer and exposure at a landscape or global environmental 
level with an indication of the associated uncertainty  
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11. Challenge 2: To Determine Ecological Consequences under Realistic Exposure 
Conditions 

 
11.1. Strategic vision of challenge 2 

Type: Info text 
Text:  Over the next 20 years radioecology will have gained a thorough mechanistic 
understanding of the processes inducing radiation effects at different levels of biological 
organisation, including the consequences on ecosystem integrity, and be able to accurately 
predict effects under realistic conditions. 
 

11.2. Feasibility and importance 
Description: Next steps 
Type: Info text 
Text: We would value your opinion on the importance and feasibility (i.e how difficult will they 
be to achieve over the next 20 years) of achieving each of these research lines which are grouped 
below by the challenge that they address. 
 
Next please assess the feasibility and importance of the 5 research lines associated with 
Challenge 2. 

 
11.3. Challenge 2 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 

 Mechanistically understand how processes link radiation induced effects in wildlife from 
molecular to individual levels of biological complexity 

 Understand what causes intra- and inter-species differences in radiosensitivity (e.g. 
among cell types, tissues, life stages, life histories, ecological characteristics) 

 Understand the interactions between ionising radiation effects and other co-stressors 
(i.e. multiple contaminants) 

 Understand the mechanisms underlying multi-generational responses to long-term 
ecologically relevant exposures (e.g. maternal effects, hereditary effects, adaptive 
responses, genomic instability, and epigenetic processes). 

 Understand how radiation effects combine in a broader ecological context at higher 
levels of biological organisation (population dynamics, trophic interactions, indirect 
effects at the community level, and consequences for ecosystem functioning) 
 

12. Challenge 3: To Improve Human and Environmental Protection by Integrating 
Radioecology 

 
12.1. Strategic vision of Challenge 3 

Type: Info text 
Text:  Over the next 20 years radioecology will develop the scientific foundation for the holistic 
integration of human and environmental protection, as well as their associated management 
systems. 
 

12.2. Feasibility and importance 
Description: Next steps 
Type: Info text 
Text: We would value your opinion on the importance and feasibility (i.e how difficult will they 
be to achieve over the next 20 years) of achieving each of these research lines which are grouped 
below by the challenge that they address. 
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Next please assess the feasibility and importance of the 6 research lines associated with 
Challenge 3. 

 
12.3. Challenge 3 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 

 Integrate uncertainty and variability from transfer modelling, exposure assessment, and 
effects characterisation into risk characterisation 

 Integrate human and environmental protection frameworks 
 Integrate the risk assessment frameworks for ionising radiation and chemicals 
 Provide a multi-criteria perspective in support of optimised decision-making 
 Integrate ecosystem approaches, ecosystem services and ecological economics within 

radioecology  
 Integrate Decision Support Systems 

 

13. Research lines 

 
13.1. Importance of research lines 

Description: Next steps 
Type: Info text 
Text:  Next, you are presented with 15 research lines from the radioecology SRA. Please select 
the three you think are the MOST important to address. 

 
13.2. Of the 15 research lines, please select the three which you think are the 

MOST important to address over the next 20 years 
Description: Multiple choice is allowed, please choose 3 
Type: Multiple choice question (max. 3) 

 Identify and mathematically represent key processes that make significant contributions 
to the environmental transfers of radionuclides and resultant exposures of humans and 
wildlife 

 Acquire the data necessary for parameterisation of the key processes controlling the 
transfer of radionuclides 

 Develop transfer and exposure models that incorporate physical, chemical and biological 
interactions, and enable predictions to be made spatially and temporally  

 Represent radionuclide transfer and exposure at a landscape or global environmental 
level with an indication of the associated uncertainty  

 Mechanistically understand how processes link radiation induced effects in wildlife from 
molecular to individual levels of biological complexity  

 Understand what causes intra- and inter-species differences in radiosensitivity (e.g. 
among cell types, tissues, life stages, life histories, ecological characteristics) 

 Understand the interactions between ionising radiation effects and other co-stressors 
(i.e. multiple contaminants)  

 Understand the mechanisms underlying multi-generational responses to long-term 
ecologically relevant exposures (e.g. maternal effects, hereditary effects, adaptive 
responses, genomic instability, and epigenetic processes).  

 Understand how radiation effects combine in a broader ecological context at higher 
levels of biological organisation (population dynamics, trophic interactions, indirect 
effects at the community level, and consequences for ecosystem functioning)  

 Integrate uncertainty and variability from transfer modelling, exposure assessment, and 
effects characterisation into risk characterization  

 Integrate human and environmental protection frameworks  
 Integrate the risk assessment frameworks for ionising radiation and chemicals  
 Provide a multi-criteria perspective in support of optimised decision-making  
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 Integrate ecosystem approaches, ecosystem services and ecological economics within 
radioecology  

 Integrate Decision Support Systems 
 

13.3. Please explain why you selected your three MOST important research 
lines 

Type: Open field 
 

14. Priority of situation 

 
14.1. Priority of situation 

Description: Next steps 
Type: Info text 
Text:  Next, you are requested to indicate for your three MOST important research lines, which 
situation(s) should receive priority when they are being addresses. 
 
 

14.2. Priority of situation 
Type: Multiple choice question 
The responder will be presented with the 0-3 research lines chosen earlier, and requested to 
indicate which situation(s) should receive priority for each chosen research line 

 Routine releases from nuclear facilities 
 Accident/Post accident 
 NORM/TeNORM 
 Other 

 

15. Missing research lines and additional comments 

 
15.1.  Are there important research lines which you consider are missing from the SRA? 

Please explain why you think they should be included. 
Type: Open field 
 

15.2. We welcome any additional comments and suggestions 
Type: Open field 
 
 

 

The sections 17-24 are answered only by those who have 
indicated “Emergency and recovery preparedness (NERIS)” in 
Focus area selection 

 

 

16.  Introduction to emergency and recovery preparedness 
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The European Platform on Preparedness for Nuclear and Radiological Emergency Response 
and Recovery (NERIS Platform) was launched in June 15, 2010. Research and development in the 
field of emergency management and recovery at the European level calls for co-operation between 
authorities, emergency centres, research organisations and the academic community in different 
countries, as well as interactions with key concerned stakeholders. The NERIS Strategic Research 
Agenda (SRA) contains broader areas where further research and development are needed. 

Seven Key Topics are identified and grouped in three research areas as follows: 

1. New challenges in atmospheric & aquatic modelling – Needs for improvement. 

2. New challenges for better dose assessments and decision support based on improved 
knowledge: source term, scenarios, etc. 

3. New challenges in stakeholder involvement and local preparedness and communication 
strategies. 

For further reading, you may check the entire NERIS Strategic Research Agenda via the link available 
below. 

NERIS SRA 

17. Research Area 1 - Key Topic 1 

 

17.1. Research area 1: New challenges in atmospheric & aquatic modelling – 
Needs for improvement 

Description: Introduction 
Type: Info text 
Text:  Key Topic 1: Atmospheric dispersion modelling - Needs for improvement aims at making 
more reliable and precise forecasts on atmospheric dispersion of radioactive materials in 
different environments. This will extend the capabilities of Decision Support Systems and will 
provide decision makers and other actors with a more reliable picture of the situation. 

 
17.2. Feasibility and importance 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to indicate the importance/feasibility of the topics related to 
Atmospheric dispersion modelling: 
 

17.3. Research area 1, key topic 1 
Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 Modelling approaches for complex settings (e.g. urban, confined spaces). 
 Data assimilation (e.g. dose rates and concentrations) and inverse modelling 
 Dispersion models for non-conventional emissions (e.g. explosions, two-phase, aerosol 

sprays, fires, etc.) of particular substances (e.g. aerosol, phase-changing, multi-sized 
particles, etc.) 

 Fine tuning modeling parameters & algorithms (to treat specific phenomena such as wet 
deposition by snow) 

 Optimised use of new meteorological instruments (esp. mobile measurement units) 
 Simulation of (very) long-duration releases (>1 month) to air 

 
17.4. Question: Are there any additional issues related to atmospheric dispersion 

modelling issues you would like to suggest as a priority? Please specify. 
Type: Open field 
 

http://www.eu-neris.net/index.php/library/general/document/strategic-research-agenda-of-the-neris-platform-v2.html
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18. Research Area 1 - Key Topic 2: 

 

18.1. Research area 1: New challenges in atmospheric & aquatic modelling – 
Needs for improvement 

Description: Introduction 
Type: Info text 
Text:  Key Topic 2: Aquatic dispersion modelling aims at improving forecasts on aquatic 
dispersion of radioactive materials in different environments (urban hydrology systems and 
coastal waters). This will extend the capabilities of Decision Support Systems and will provide 
decision makers and other actors with a more reliable picture of the situation by allowing to 
assess: 

 The vulnerability of urban hydrology systems to nuclear emergencies regarding the 
freshwater supply system and waste- water contamination from deposited 
radionuclides.  

 The dispersion of radioactivity in coastal waters and radioactivity levels in fish and 
seafood. 

 
18.2. Feasibility and importance 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to indicate the importance/feasibility of the topics related to 
Aquatic dispersion modelling: 
 

18.3. Research area 1, key topic 2 
Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 Models for urban hydrology  (contamination of urban fresh water supply & waste water from 

urban decontamination) 
 3D models for coastal areas (including long duration releases) 
 Coupling with weather forecast models for running in the automatic mode of a Decision 

Support Systems and with sediment transport models 
 Runoff (land to sea) models 
 Development of finite volume models (e.g. for prolonged emergency phase modelling) 

 
18.4. Question: Are there any additional issues related to aquatic dispersion 

modelling issues you would like to suggest as a priority? Please specify. 
Type: Open field 
 

19. Research Area 2 - Key Topic 3:  

 

19.1. Research area 2: New challenges for better dose assessments and 
decision support based on improved knowledge: source term, scenarios, etc 

Description: Introduction 
Type: Info text 
Text:  Key topic 3 Improvement of existing Decision Support Systems aims at obtaining a better 
analysis of the radiological situation (source-term, scenarios, etc.), and at supporting the 
decision-making processes at all (emergency and recovery) phases after an event. Expected 
results are: 
 A better source-term input within dispersion models 
 An improvement of radio-ecological modelling 
 A better customization of Decision Support Systems according to local information 
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 A better response to malevolent acts  
 A better analysis and response in the different exposure situations 

 
19.2. Feasibility and importance 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to indicate the importance/feasibility of the topics related to 
Improvement of existing Decision Support Systems: 
 

19.3. Research area 2, key topic 3 
Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 Better quantification of source terms (according specific type of accidents and physico-

chemistry of released substances) 
 Customising of the existing environmental models into the regional circumstances in Europe 
 Measurements of Chernobyl and, if possible, Fukushima contaminants on different surfaces 
 Development of local radio-ecological models 
 Improvement of existing DSS for radiological emergencies (e.g. explosions in large buildings, 

underground events, uncertain source-term information, hidden sources, etc.)  
 Tackle multiple stressors (e.g. CBRNE) in the assessment of countermeasure strategies  
 Tailor the output of DSS's to the users’ needs 
 Development of rapid analytical tools with mobile and automated equipments 

 
19.4. Question: Are there any additional issues related to improving existing 

Decision Support Systems you would like to suggest as a priority? Please specify. 
Type: Open field 
 

20. Research Area 2 - Key Topic 4 

 

20.1. Research area 2: New challenges for better dose assessments and 
decision support based on improved knowledge: source term, scenarios, etc 

Description: Introduction 
Type: Info text 
Text:  Key topic 4 Data mining, information gathering and providing information to stakeholders 
and mass media aims at fostering the information exchange between all interested stakeholders, 
and at providing means for a more transparent decision-making process. Expected results are: 
 To develop an information exchange platform for all relevant organisations in Europe 
 To allow decision-makers to learn lessons from historic events  

 
20.2. Feasibility and importance 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to indicate the importance/feasibility of the topics related to Data 
mining, information gathering and providing information to stakeholders and mass media 

 
20.3. Research area 2, key topic 4 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 Establishment of a Europe-wide analytical platform for operational data and information 

exchange 
 Development of a knowledge database (‘lessons to be learned from historic events’)  
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 Understanding of what could make the information trustworthy and more effective (e.g. 
development and usage of social media in emergency response; communication-cooperation 
with the public) 
 

21. Research Area 2 - Key Topic 5 

 

21.1. Research area 2: New challenges for better dose assessments and 
decision support based on improved knowledge: source term, scenarios, etc 

Description: Introduction 
Type: Info text 
Text:  Key topic 5 Improving of the decision-making processes aims at improving decision 
processes. Expected results are: 
 Better structured decision processes at national, regional and local levels involving the 

different categories of stakeholders (public authorities, professionals, inhabitants) 
 A more accurate information to the emergency and recovery stakeholders 
 A more efficient use of existing Decision Support Systems and tools 
 A better allocation of resources and improvement of the efficiency of protective strategies 

during emergency and recovery phases 
 

21.2. Feasibility and importance 
Description: Next steps 
Type: Info text 
Text: Next, you are requested to indicate the importance/feasibility of the topics related to 
Improving of the decision-making processes 

 
21.3. Research area 2, key topic 5 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 Assessment of and communication on uncertainties 
 Coupling of Decision Support Systems with Command and Control systems 
 Improvement of decision-making processes through the development of guidances and 

multi-criteria analysis decision-aiding tools, taking into account the feedback from 
stakeholder processes (e.g. from Fukushima) 

 Development of serious gaming (for stakeholder education and training) 
 Revision of European handbooks considering malevolent acts 
 Development of tools for the usage at the local level, which are compatible with those used at 

the national ones (e.g. integrated GIS systems) 
 Development of sustainable strategy at local, national and European levels based on the 

analysis of countermeasures for relevant accident scenarios 
 Development of health surveillance procedures 
 Development of monitoring strategies, processes and tools (thanks to an optimised used of 

resources such as mobile units, trans-border information exchange and monitoring 
crowdsourcing) 

 
21.4. Question: Are there any additional issues related to improving decision-

making processes you would like to suggest as a priority? Please specify. 
Type: Open field 
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22. Research Area 3 - Key Topic 6 

 

22.1. Research area 3: New challenges in stakeholder involvement, local 
preparedness and communication strategies 

Description: Introduction 
Type: Info text 
Text:  Key topic 6 Stakeholder management and dialogue aims at improving the acceptability and 
social robustness of emergency response, ensuring that stakeholders are involved in decisions 
that impact on their lives 

Expected results are:  
 To maintain the inclusion of social aspects of emergency response and stakeholder 

engagement 
 A greater recognition of the importance of stakeholder and public engagement 
 To improve understanding of the factors and criteria for successful stakeholder engagement 

 
22.2. Feasibility and importance 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to indicate the importance/feasibility of the topics related to 
Stakeholder engagement and dialogue 

 
22.3. Research area 3, key topic 6 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 Defining stakeholders and framing problems (identifying the roles, responsibilities and co-

operation among national/regional/local stakeholders) 
 Stakeholder engagement database (lessons learned from past experiences)  
 Development of guidance on information and participation of affected population 
 Guidelines and strategies on the contaminated goods management 

 
22.4. Question: Are there any additional issues related to improving stakeholder 

engagement and dialogue you would like to suggest as a priority? Please specify. 
Type: Open field 

23. Research Area 3 - Key Topic 7 

 

23.1. Research area 3: New challenges in stakeholder involvement, local 
preparedness and communication strategies 

Description: Introduction 
Type: Info text 
Text:  Key topic 7 Use of social media and networking aims at better understanding the ways in 
which social media and other media are used in the flow of information and communication. 
Expected results are to improve preparedness for media and social media communication. 

 
23.2. Feasibility and importance 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to indicate the importance/feasibility of the topics related to Use of 
social media and networking 

 
23.3. Research area 3, key topic 7 

Type: 2D question 
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Range: Feasibility: High-Low; Importance: High-Low 
 Analysis of public behaviour response (i.e. understand how the public reacts and which 

information related to people’s behaviours can be used by local-national tools to improve 
response) 

 Assessment of the mechanisms by which the public gains information in media and social 
media 

 Assessment of important factors for social trust in emergency situations 
 

23.4. Question: Are there any additional issues related to preparedness for media 
and social media communication you would like to suggest as a priority? Please 
specify. 

Type: Open field 
 

 

The sections 27-32 are answered only by those who have 
indicated “Dosimetry (Eurados)” in Focus area selection 

 

 

24.  Introduction to Dosimetry 

 

The European Radiation Dosimetry Group (EURADOS) consists of a self-sustainable network whose 
aim is to promote research and development and European cooperation in the field of dosimetry of 
ionizing radiation. 
 
The EURADOS SRA is expected to contribute to identify future research needs in radiation dosimetry. 
This SRA is based on input from EURADOS Working Group members and takes into account the 
comments from consultations within Eurados members.  
 
The current version is available on the EURADOS web site: EURADOS SRA. The present document 
formulates five visions in dosimetry and defines – for each vision – two to five challenges, leading to 
a total of 18 challenges.  
 

25. Vision 1:  Towards updated fundamental dose concepts and quantities 

 

25.1. Feasibility and importance of Vision 1: Towards updated fundamental 
dose concepts and quantities 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 1:  Towards updated fundamental dose concepts and quantities. 
 

25.2. Vision 1: Towards updated fundamental dose concepts and quantities 
Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 To improve understanding of spatial correlations of radiation interaction events 
 To quantify correlations between track structure and radiation damage 

http://www.eurados.org/~/media/Files/Eurados/documents/EURADOS_Report_2014_01.pdf
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 To improve understanding of dosimetry and biokinetics of internal emitters 
 To Update Operational Quantities for External Exposure 

 

26. Vision 2: Towards improved radiation risk estimates deduced from epidemiological 
cohorts   

 

26.1. Feasibility and importance of Vision 2: Towards improved radiation 
risk estimates deduced from epidemiological cohorts 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 2: Towards improved radiation risk estimates deduced from epidemiological 
cohorts 
 

26.2. Vision 2: Towards improved radiation risk estimates deduced from 
epidemiological cohorts 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 To explore exposure pathways not yet considered or validated 
 To improve retrospective dosimetry for exposure pathways already considered 

 

27. Vision 3: Towards an efficient dose assessment in case of radiological 
emergencies  
 

27.1. Feasibility and importance of Vision 3: Towards an efficient dose 
assessment in case of radiological emergencies 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 3: Towards an efficient dose assessment in case of radiological emergencies 
 

27.2. Vision 3: Towards an efficient dose assessment in case of radiological 
emergencies 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 To identify and characterize new markers of exposure 
 To develop strategies and methods to increase measurement capacity 
 To quantify doses after accidental internal contamination 
  

28. Vision 4: Towards an integrated personalized dosimetry in medical applications  

 

28.1. Feasibility and importance of Vision 4: Towards an integrated 
personalized dosimetry in medical applications 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 4: Towards an integrated personalized dosimetry in medical applications 
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28.2. Vision 4: Towards an integrated personalized dosimetry in medical 
applications 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 To improve out-of-field dosimetry for photon and particle therapy 
 To improve dosimetry in modern external beam radiotherapy 
 To improve internal microdosimetry in radiotherapy and medical imaging 
 To optimize dose estimations in interventional radiology 
 To establish reliable patient dosimetry in CT examinations 

 

29. Vision 5: Towards an improved radiation protection of workers and the public 

  

29.1. Feasibility and importance of Vision 5: Towards an improved radiation 
protection of workers and the public 

Description: Next steps 
Type: Info text 
Text: Next, you are requested to assess the importance and feasibility of challenges related to 
Eurados SRA Vision 5: Towards an improved radiation protection of workers and the public 
 

29.2. Vision 5: Towards an improved radiation protection of workers and the 
public 

Type: 2D question 
Range: Feasibility: High-Low; Importance: High-Low 
 To improve, validate and implement new biokinetic models 
 To develop calibration procedures for partial body counters 
 To develop accurate and on-line personal dosimetry for workers 
 To improve neutron dosimetry techniques 
 To include nuclide-specific information in environmental monitoring 
 

 

The sections 33-35 are answered only by those who have 
indicated “Ethics” in Focus area selection 

 

 

30. Radiation protection concerns us all – questions on ethics 

 

30.1. Introduction to ethics 
Description: Next steps 
Type: Info text 
Text:  Given the nature of the radiological risk, the question of whether the use of nuclear 

technology is justified in a specific context has to take into account many uncertainties and 
unknowns. On the one hand, there are the scientific uncertainties that complicate the 
quantification of low dose effects. On the other hand, there is the fact that safety and 
security measures can never exclude human error and malevolence or fully anticipate 
potentially dangerous events and their development over time. 
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Whether in the context of medical applications, industrial uses or energy production, the 
justification of the use of nuclear technology can thus only partly rely on scientific evidence 
and needs to take into account value judgements of all concerned, either due to a mandatory 
responsibility or because of being a potentially affected person (e.g. patients, citizens, 
scientists, workers, doctors, engineers, managers, NGO representatives and policy makers). 
In this sense, the ethics of justification and radiation protection relate to taking value 
judgements into account in a responsible way, respecting human dignity, capacities and 
autonomy and the value of the environment, and acting accordingly.  
 
Together with the ethical aspects dealing with adverse or unintended effects (e.g. severe 
normal tissue reactions to radiotherapy and post-accident measures), these judgements 
make up the ethical dimension of radiation protection in an occupational context and in 
society at large. Next, you are presented with questions related to these aspects. 

 

31. General questions on ethics 
 

31.1. Question: Do you agree with the understanding of ethics in relation to radiation protection 
as presented here?  

Type: Choice question 
 Yes completely 
 Yes partially 
 No 

 
31.2. Question: Should ethical aspects related to the use of nuclear technology be included in 

future research priorities? 
Type: Choice question 
 Yes 
 No 
 I don’t have an opinion 
 

32. Thematic areas related to ethics 
 

32.1. Question: Next, you are requested to indicate which thematic areas related to ethics you 
would find relevant to be considered in future research. 

Type: Choice question, scale 
 

 The development of ethical case studies in medical context 
 The development of ethical case studies in nuclear energy 

context 
 The development of ethical case studies in industrial and 

NORM context 
 Theories of ethics in relation to practical considerations on 

the use of nuclear technology 
 Ethical issues in relation to research methodologies and 

interpretation of results 
 Ethical issues specific to radiobiology research 
 The relation between ethics and mandatory skills and 

competences of scientists, managers, communicators, 
qualified experts, … 

 The relation between ethics and regulation, and the 
implications for the radiation protection system 

 The issue of dose records and privacy in occupational 
context 

 The issue of genetic susceptibility as a factor in radiation 
protection regulation 

1. Irrelevant 

2. Rather irrelevant 

3. Neither irrelevant, 
nor relevant 

4. Rather relevant 

5. Very relevant 

9. Don't know/no 
answer 
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 The issue of gender equity in employment in work areas 
that involve a radiation risk 

 The relation between ethics and the ALARA approach. 
 The relation between ethics and nuclear safety culture 
 The relation between ethics and nuclear security 
 The relation between ethics and risk communication 

 

 
 

32.2. Question: Are there any other thematic areas related to ethics you would find relevant to be 
considered in future research? Please specify. 

Type: Open field 
 

32.3. Question: Taking into account various possible understandings of ethics in relation to the 
use of nuclear technology and the various thematic areas that may be considered relevant in this 
sense, would a separate Strategic Research Agenda (SRA) related to ethics be useful? 

Type: Choice question 
 Yes 
 No 
 I don’t have an opinion 
 

32.4. Question: In relation to the previous question, if you would consider a separate SRA related 
to ethics be useful, would you recommend to consider all application contexts (medical, energy, 
industrial) in one SRA or to develop an SRA for each application context separately? 

Type: Choice question 
 SRA on ethics considering all application contexts (medical, energy, NORM/industrial) 
 Separate SRAs on ethics for distinct application contexts (medical, energy, 

NORM/industrial) 
 I don’t have an opinion 

 

 

The section 36 is answered only by those who have indicated 
“Risk communication and risk perception” in Focus area 
selection. 

 

 

33. Risk communication and risk perception 

 
33.1. Introduction 

Despite 50 years of extensive research, risk perception and risk communication are 
relatively new disciplines in social sciences and are barely applied in the field of low doses 
of ionizing radiation. Moreover, it was already indicated in the OPERRA project that a 
collaboration between social, human and natural sciences in the field should be encouraged. 
In order to identify a need for and possible research topics from this  
trans-disciplinary field, we would appreciate your opinion about the following questions 
and statements.  
 

33.2. Question: In the next questions, we would like to gauge your opinion on the 
quality of communication to the public about risk associated with low doses of 
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ionising radiation. In general, are you satisfied with the way the following actors 
communicate and provide information about low doses of ionising radiation? 

 
C1 Regulators  1. Very unsatisfied 

2. Rather unsatisfied 

3. Neither satisfied, nor 
unsatisfied 

4. Rather satisfied 

5. Very satisfied 

9. Don't know/no 
answer 

C2 Medical personnel in hospitals 

C3 Family doctors or dentists  

C4 Mass-media 

C5 Scientists from universities 

C6 Research centres 

C7 The nuclear industry 

C8 State Agencies 

C9 NGO’s  

 

 

33.3. Question: How much do you agree with the following statements related to 
communication and risk perception of low doses of ionising radiation? 

 
33.4. Question: Would further research into risk communication be beneficial to 

radiation protection? 
Type: Choice question 

C10 Research on risk communication and risk 
perception should provide more information 
related to good practices in interaction with a 
society  

1. Completely disagree  

2. Disagree 

3. Neither agree, nor 
disagree 

4. Agree  

5. Completely agree 

       9. Don't know / NA 

C11 If I want to, I can get enough scientific results 
from the field of risk communication  to 
communicate successfully with stakeholders 
about low doses. 

C12 We need to support more research in the 
field of risk communication and risk 
perception of low doses. 

C13 Scientific uncertainties related to low doses 
are one of the main challenges for efficient 
risk communication. 

 

C14 To involve new mass media in our 
communication about ionizing radiation we 
need more social science research to study 
the influence of this type of communication 
on understanding of complex concepts and 
perception of radiological risks by lay people. 
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 Yes 
 No 
 Don’t know / No anwer 

 
33.5. Question: Are there issues and topics related to risk perception and risk 

communication that would require new or more research in the field of low doses? 
Please specify. 
Type: Open field 

 
33.6. Question: Would it be useful to develop a strategic research agenda for risk 

communication in radiation protection? 
Type: Choice question 

 Yes 
 No 
 Don’t know / No answer 

 
33.7. Question: Do you know research institutes that perform research related to 

risk perception and risk communication in the field of low doses of radiation? If 
yes, please indicate these institutions and, if possible, specific departments and/or 
researchers. 

 
Type: Open field 
 

 

The section 37 is answered only by those who have indicated 
“Education and Training” in Focus area selection 

 

 

34. Education and Training  

 
34.1. Information 

Type: Info text 
Text: Nowadays, the offer of academic and professional education and training programmes 
devoted to the science and engineering of nuclear technology, radiobiology, radiation protection 
and safety culture in European context is wide and well established. While European education 
and training policy is concerned with streamlining, integration and cooperation in the interest 
of quality assurance and effective use of financial and human resources, there remains the need 
for high-level specialised courses adapted to the specific needs of researchers, engineers, 
managers and mandatories responsible for radiation protection and safety culture. 
 
The following questions aim to sense your opinion on education and training matters in general 
and with respect to your own professional context. 
 

34.2. Question: Do you consider yourself to be aware of the radiation protection 
education and training opportunities available in Europe? 

Type: Line question. Level of awareness: Not aware – Very aware  
 

34.3. Question: Are your education and training needs met by the existing 
courses/materials  available in Europe? 

Type: Choice question 
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 Yes 
 No 
 Don’t know / No answer 

 
34.4. Question:  Do you have suggestions for additional training 

courses/materials that would benefit radiation protection? Please specify below. 
Type: Free answer 
 
34.5. Question: Next, you are requested to indicate, which education and training matters 
you would find relevant to be considered in future research. 
Type: Choice question, scale 

 

 Harmonisation of qualification standards 
 The development of ethical case studies for education 

and training purposes 
 The integration of courses on ethical and political aspects 

of technology assessment in standard academic 
programmes for scientists and engineers 

 The integration of courses on risk perception and risk 
communication of ionizing radiation in standard 
academic programmes for scientists and engineers. 
 

1. Irrelevant 

2. Rather irrelevant 

3. Neither irrelevant, nor 
relevant 

4. Rather relevant 

5. Very relevant 

9. Don't know/no answer 

 
34.6. Question: Please specify which other education and training matters you would find 
relevant to be considered in future research. 
Type: Open field 
 
34.7. Question: Please indicate which specialised courses you would find relevant to 
enrich or deepen your own professional expertise. 
Type: Choice question, scale 

 

 Harmonisation of qualification standards 
 The role and working of international institutions 

concerned with radiation protection recommendations 
and regulation (ICRP, IAEA, UNSCEAR, …) 

 Ethical case studies 
 Ethics and radiological risk governance 
 Research ethics 
 Risk communication and risk perception 

 
 

1. Irrelevant 

2. Rather irrelevant 

3. Neither irrelevant, nor 
relevant 

4. Rather relevant 

5. Very relevant 

9. Don't know/no answer 

 
34.8. Question: Please indicate which other specialised courses you would find relevant 
to enrich or deepen your own professional expertise 
Type: open field 
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At the end, we can again add some general sections to 
be answered by all. 

 

 

35. Background information 

 
35.1. Personal or institutional 

Description: Please indicate whether you are responding in a personal or institutional capacity: 
Type: Choice question 

 My answers represent my personal opinion. 
 My answers represent institutional opinion. If you choose this answer, please also write 

the name of the institution in the field below. 
o Open field 

 
35.2. Type of institution 

Description: At what kind of institution do you mainly work (multiple selections possible)? 
Type: Multiple choice question 

 Scientific institution (eg. university, institute…) 
 Regulatory body 
 Controlling authorities 
 Users of ionizing radiation (e.g. hospital, operator of nuclear installation…) 
 Industry 
 Consultancy 
 International organisation 
 NGO 
 I don’t work in any institution currently (eg. retired). Additional explanations may be 

indicated in the open field below. 
o Open field 

 Other. If you choose this, please describe the type of institution you are working into the 
open field below: 

o Open field 
 

35.3. Nature of involvement 
Description: What is your main involvement in the field of radiation protection? 
Type: Choice question 

 I  am mainly involved in research 
 I am mainly involved in controlling and advisory activities 
 I perform a regulators work 
 I work in the nuclear industry 
 I am a radiation worker in the health care sector 
 I am a member of a public with an interest in the radiation protection field 
 None above. If you choose this, please describe the nature of your involvement in the 

open field below:. 
o Open field 

 
35.4. Geographical background 

Description: Please indicate the geographic area where you work: 
Type: Choice question 

 EU member state 



 

126 

 

 Other European country 
 Other. Please specify in the open field below: 

o Open field 
 

35.5. Experience 
Description: For how long you have been interested in / worked in radiation protection 
(including education)? 
Type: Choice question 

 Less than 5 years 
 6-15 years 
 16-25 years 
 26-35 years 
 More than 35 years 
 

35.6. Level of information on scientific basis of radiation protection 
Description: How well are you informed on the priorities of radiation protection research in the 
European strategic research agendas? 
Type: Choice question 

 Very well informed 
 Fairly well informed 
 Not so well informed 
 Not at all informed 

 
35.7. Organisation’s current involvement 

Description: Please indicate you organisation's current involvement within existing platforms 
(multiple selections possible): 
Type: Multiple choice question 

 NERIS 
 EURADOS 
 ALLIANCE 
 MELODI 
 None of the platforms above 
 Other relevant EC project/activity. Please specify: 
 

36. Contact details and further communication 

 
36.1. Your contact details 

Description: Please provide your contact details so that we can let you know when the results of 
the survey are available. You can also choose to answer anonymously and skip this screen.  

 First name 
 Last name 
 Organisation 
 Country 
 E-mail address 

 
36.2. In case you added your e-mail address to the previous screen, please let 

us know whether you would like to receive further information about the 
OPERRA project?  

 Yes, please 
 No, thank you 

 
36.3. Additional comments 

Question: Is there anything else you would like to ask or comment? 
Type: Open field
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6 ANNEX 3: PRACTICAL INSTRUCTIONS FOR RESPONDERS 

 

OPERRA eSurvey: 
Practical instructions to the responders 

 
Here you can find some practical instructions regarding: 

 Interrupting and returning back 
 Question types 
 Selection of focus areas 
 Completion of the eSurvey 

 
Interrupting and returning back: 
 
When you open the link to the OPERRA e-survey, you are automatically directed to a personal page for 
your answers (see the address bar below): 
 

 
 
In case you want to interrupt the responding and continue later, you can simply copy this address and 
save it to your archives. When you wish to continue responding, just paste your personal address to the 
browser’s address bar again and you can continue from where you left.  
 
Alternatively, you can click on the “power off” –button on the upper right side. Then, the system gives you 
your personal link which you again have to copy and save in your archives in order to continue from 
where you left. 
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Copy this address to a place where you can find it: 

 

 
In case you want to exit without saving your answers, you can just close the browser. 
 
Question types: 
 

Choice question: 

Allows you to make one choice. 
After selecting, you are 
automatically moved to the next 
question. If you want to go 
back/forward, you can use the blue 
arrows next to the question: 

 

Multiple choices: 

Allows you to choose more than 
one choice (in some cases the 
maximum is defined). After making 
your selections, press 
Continue/Save: 

 
 

Choice + additional text: 

In both one choice and multiple 
choices questions, it is sometimes 
requested to provide additional 
information next to the choice: 
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Free answer: You can write text 
freely: 

 

 

2D-assessment: Make your 
assessment by placing the mouse 
on the appropriate place in the 2D-
field: 

 

 
 
 
Selection of focus areas: 
 
The OPERRA eSurvey consists of selectable focus areas as well as some common sections to all 
responders. You are requested to select the focus area(s) you want to respond to, and then the system 
automatically leads you to the questions related to selected areas. 
 

 
 
In case you want to change your selection of the focus areas during the responding, you can return to this 
screen from the menu bar on the left side of the screen, by clicking on the heading: Selection of focus 
areas and then modifying your selection. 
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Completion of the eSurvey: 
 
At the end of the eSurvey, you will get information on how many questions you responded. You can either 
press “Done” and submit the answers, or “Modify your answers” which allows you to go back and change 
your answers. 
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Deliverable D<2.1> 

Abstract 
 
D 2.1 - Annual SRA Statements from MELODI, ALLIANCE, NERIS and EURADOS  
 
Annual SRA Statements from MELODI, ALLIANCE, NERIS and EURADOS have been compiled by 
collecting the SRA Statements from the platforms. This material serves as input for Joint 
Programming (WP3). Each platform considered the same criteria for prioritization and provided a 
ranked list of priorities as summarized below. 
 
Four priorities on radioecology were identified by ALLIANCE.  The first two concern reducing the 
uncertainty in exposure and dose assessment for human and wildlife and the last two effects on 
wildlife.    

 Environmental availability and impact of radionuclides in terrestrial and freshwater 
ecosystems (including human food chain) and their interactions with atmosphere, 
incorporating physical, chemical and/or biological processes. Validated process-based 
model parameterisation, characterisation of variability and uncertainty, and guidance for 
fit-for-purpose models (ranked as priority 1) 

 Development of models/tools, and datasets for their calibration and validation and 
guidance to select and evaluate the effectiveness of different remediation strategies in 
long-lasting exposure situations (e.g. nuclear accidents and/or NORM/TeNORM) (ranked 
as priority 3) 

 Biomarkers of exposure and effects to living organisms as operational outcomes of a 
mechanistic understanding of intra- and inter-species variation of radiosensitivity to 
chronic low dose exposure situations (ranked as priority 2) 

 Multiple stressors and modulation of radiation effects in living organisms (ranked as 
priority 4). 

 
EURADOS identified the following six priorities for the RTD on dosimetry: 

 To quantify correlations between track structure and radiation damage 

 To improve neutron dosimetry techniques 

 To quantify doses after accidental internal contamination 

 To develop accurate and on-line personal dosimetry for workers 

 To improve the measurement and combination of out-of-field radiotherapy and imaging 
doses in photon and particle radiotherapy, for input to epidemiological studies 

 To improve dosimetry in modern external beam radiotherapy 
 
MELODI identified five priorities in the area of low dose risk: 

 To explore the shape of the dose‐response relationship for radiation induced health 
effects at low doses/dose‐rates based on key informative epidemiological studies 
(including where appropriate, molecular or other biomarkers) for internal and/or external 
emitters, incorporating detailed dosimetric assessment. 

 To explore and define the role of epigenetic modifications in radiation‐induced health 
effects following exposure to low doses/low dose rates. 

 To identify, develop and validate biomarkers for exposure, early and late effects for cancer 
or/and non‐cancer diseases in relation to low doses/low‐dose rates and to integrate them 
in molecular epidemiological studies. 

 To explore the roles of specific target cells for low dose/dose‐rate radiation‐induced late 
developing health effects such as cancers, circulatory diseases and cataract. 

 To understand the potential impact of individual susceptibility on radiation risk using 
cohorts and/or systems models with variations in sensitivity to low doses of radiation, so 
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Deliverable D<2.1> 

that differences in the response pathways can be detected and biomarkers validated. 
 
NERIS identified six priorities on RTD concerning emergency preparedness and response: 

 Assessment of and communication of uncertainties. Investigation of data uncertainties 
(model or monitoring results) and how they can be communicated, e.g. in model results 
and in Decision Support Systems (DSS) to help decision-makers to understand the 
radiological situation. This includes also work on model sensitivity, validity of model results 
and inter-comparisons of models and measurements. 

 Robust decision‐making. Structuring the decision processes and the protective strategies 
at national, regional and local levels with the help of formal decision aid tools, such as 
multi--‐criteria analysis and on the basis of feedback from stakeholder processes. 
Development of guidance on the use of DSS in the various phases of an event based on 
feedback from stakeholder processes and from Fukushima experience in emergency 
response and recovery. 

 Countermeasure strategy preparedness. Development of sustainable preparedness 
strategy at Local, National and European level, based on the analysis of countermeasures 
for relevant accident scenarios. Ensuring that parameters governing the  radiological 
consequences can be identified in time to enable optimized remediation and contribute to 
the elaboration of robust recovery strategies. 

 Atmospheric dispersion modelling. To make more reliable forecasts of atmospheric 
dispersion, including data assimilation and improved inverse  modelling (to determine  
source term and/or source location) in different environments (e.g. urban areas) and/or at 
different spatial scales (near range to global scale). 

 Local radio-ecological models. Development and integration in general DSS of local radio-
ecological models interlinked with monitoring information and the more global and food 
chain dose models. Investigate the capability of such models to be operated by local 
stakeholders as farmers or local communities.  Link with ALLIANCE. 

 Monitoring strategies. Optimised use of monitoring resources, including mobile units and 
trans‐border issues. Integration of new monitoring technologies (e.g.; drones). 
Development of processes and tools for integrating the monitoring results from experts 
and lay people into a common operational picture (monitoring crowdsourcing). 
Information fusion (radiological and non-radiological). Link with EURADOS but focus on 
strategy and integration, less on the improvement or development of new measurement  
methods/techniques. 

 
<End of abstract> 
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ALLIANCE SRA-Statement 2015

The ALLIANCE, the radioecology Strategic Research Agenda and the onset of the Roadmap
The European Radioecology Alliance (ALLIANCE) was founded in 2009 to coordinate and promote

European research on radioecology. The ALLIANCE acts as a research platform, defining priorities for

research programmes and integrating human and infrastructure resources to advance research in the field

of radioecology. It promotes maintenance, updating and mutual use of suitable infrastructures, education

and training and communication with stakeholders.

The present statement based on the Strategic Research Agenda1 (SRA) was produced to serve as an input

to those responsible for defining EU research call topics. It provides and justifies research priorities for

radioecology at the short- and medium-term consistently with the major outcomes from recent and

ongoing projects and with the ALLIANCE SRA, which constitutes the reference document shared by

stakeholders and researchers. The strategy underlying the ongoing roadmap development associated to

this SRA is driven by the need for improvement of mechanistic understanding across radioecology such

that robust fit-for-purpose human and environmental impact/risk assessment can be provided in support of

protection of man and the environment in interaction with society (connecting science, communication,

economy) and for the three exposure situations defined by the International Commission on Radiological

Protection (i.e., planned, existing and emergency). Several topical working groups1 each dealing with

specific scientific areas and/or complex environmental issues are in progress: 1) atmospheric transfer

processes, 2) marine radioecology, 3) human food chains modelling, 4) Naturally-Occurring Radioactive

Materials (NORM), 5) inter- and intra-species radiation sensitivity, 6) transgenerational effects. Topics 1-

3 are mainly linked with NERIS and topics 5-6 with MELODI. Topics 2-6 are also developed as initial

research activities within COMET2. The COMET call (2013) supported research in marine radioecology

and hot particle environmental behavior. Topics 1 and 3 are also partly covered in the HARMONE

project recently granted under the OPERRA 2nd call3 . Some of the research areas hence provide a

powerful catalyst to further develop collaboration between the four European platforms of radiation

protection, ALLIANCE, NERIS, MELODI and EURADOS.

Outcomes of recent past activities and OPERRA e-survey
STAR Network of Excellence4 has contributed to promote the establishment of various alternative

transfer models (e.g. allometric, process-based models, Bayesian approaches) and has successfully

explored the issue of the importance of the multiple stressors context in radiological risk assessment,

using the situation of NORM contamination. STAR advanced the integration of human and

environmental protection frameworks with the development of a combined screening model for both

human and non-human biota (CROMERICA tool). Mechanistic models developed (e.g. DEBtox) proved

to provide important insights in the causes of effects observed and tools to develop more robust

ecological protection benchmarks. By implementing different biomarkers and transcriptomic approaches,

comparative insights into modes of actions of alpha and gamma radiation types in plants and animals

were obtained. Additionally, the STAR External Advisory Board final report4 pointed out that the

Fukushima accident has once again demonstrated the importance of having robust national and

international programs in radioecology to make scientifically sound decisions for the protection of man

and the environment. Moreover, Europe is in an excellent position to build upon the momentum and

synergies created by the STAR project to lead advances in radioecology.

The OPERRA e-Survey5 helped to evaluate the importance of the research priorities suggested by the

different European platforms by engaging with a wide panel of stakeholders. For the ALLIANCE SRA,

1https://wiki.ceh.ac.uk/x/YoFsD
2COMET: COordination and iMplementation of a pan-Europe instrumenT for radioecology. www.comet-radioecology.org
3 http://www.melodi-online.eu/operra.html
4 https://wiki.ceh.ac.uk/display/star/STAR+Radioecology; see the SRA ; see STAR D1.12 with the External Advisory Board report
5

http://www.melodi-online.eu/doc/operra_esurvey2014/OPERRA%20D4-5%20Analysis%20of%20stakeholder%20questionnaire%20responses%202015-07-06.pdf
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all the 15 research lines received high scores for importance/feasibility, suggesting their relevancy for

improving radiation protection. The following three lines were considered as the most important to

accomplish the long-term vision of radioecology, in agreement with the ranking from the STAR

questionnaire released in 20121:

 Identify and mathematically represent key processes that make significant contributions to the

environmental transfers of radionuclides and resultant exposures of humans and wildlife.

 Acquire the data necessary for parameterization of the key processes controlling the transfer of

radionuclides.

 Develop transfer and exposure models that incorporate physical, chemical and biological

interactions and enable predictions to be made spatially and temporally.

According to the ALLIANCE respondents to the OPERRA e-Survey, exposure situations that should

receive priority to develop those three research lines were accident/post-accident situations, followed by

existing NORM-TeNORM situations. Among the synergistic topics identified by the ALLIANCE and at

least one other platform, the highest importance/feasibility scores were given to:

 Spatial and temporal environmental modelling and human dose assessment after a nuclear

accident (identified with NERIS, EURADOS).

 Priorities for pre-accident recovery preparedness (identified with NERIS, EURADOS).

 Biomarkers of exposure and effects in living organisms (identified with MELODI).

 Multiple stressors and modulation of radiation effects in living organisms (identified with

MELODI, EURADOS).

Selection of priorities for the years to come and ranking (for details see Annex)
Combining the conclusions of the e-Survey, the research progress in the recent past and on-going EC-
funded projects and consolidation by the ALLIANCE SRA/Roadmap Working Group and ALLIANCE
members, priorities were grouped into two categories reflecting expected impact on radiation protection
increase.

Two priorities with impact expected mainly in terms of reduced uncertainty in exposure and dose
assessment and increased human and wildlife radiation protection:

 Environmental availability and impact of radionuclides in terrestrial and freshwater ecosystems
(including human food chain) and their interactions with atmosphere, incorporating physical,
chemical and/or biological processes. Validated process-based model parameterisation,
characterisation of variability and uncertainty, and guidance for fit-for-purpose models (ranked
as priority 1)

 Development of models/tools, and datasets for their calibration and validation and guidance to
select and evaluate the effectiveness of different remediation strategies in long-lasting exposure
situations (e.g. nuclear accidents and/or NORM/TeNORM) (ranked as priority 3)

Two priorities with impact expected mainly in terms of reduced uncertainty in effect assessment
and increased wildlife radiation protection:

 Biomarkers of exposure and effects to living organisms as operational outcomes of a mechanistic
understanding of intra- and inter-species variation of radiosensitivity to chronic low dose
exposure situations (ranked as priority 2)

 Multiple stressors and modulation of radiation effects in living organisms (ranked as priority
4).

The ALLIANCE encourages where relevant openness to other disciplines to integrate their skills and
knowledge into radioecology, and capitalisation of best practices, tools and data in the various fields of
research needed. Additionally, research combining “lab-field-modelling” approach and fit-for-purpose
applications will be appreciated.
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ANNEX: Description of ALLIANCE 2015 priorities



Priority title Environmental availability and impact of radionuclides in terrestrial and
freshwater ecosystems (including human food chain) and their interactions
with atmosphere, incorporating physical, chemical and/or biological
processes. Validated process-based model parameterization,
characterisation of variability and uncertainty, and guidance for fit-for-
purpose models (ranked as first priority).

Priority description A key goal of radioecology is to understand and predict the transfers of
radionuclides and consequent exposure of humans and wildlife. More specifically,
this is needed for a wide range of sources and release scenarios, exposure
situations and assessment contexts in continental environments, including
interactions with atmosphere. Although considerable advances have been made
since the Chernobyl accident in predictive modelling, the Fukushima accident in
Japan has highlighted the need of improved transfer and exposure models. The new
models should represent the behaviour of the radionuclides in a more realistic way,
ideally considering the different levels of organisation present in the environment.
The key physical, chemical and biological processes that govern radionuclide
transfers, and how transfers and exposure of humans and wildlife vary spatially,
temporally and with the source term, should also be taken into account.
Research should contribute to an improved process-based understanding of
radionuclide transport and transfers in various radioactively contaminated areas
and eventually into the human food chain. Major physical and biogeochemical
processes should be identified, conceptualised and mathematically translated into
models (from empirical to mechanistic, depending on the requirement) taking into
account spatial heterogeneity and temporal variability of the environment under
study. One of the expected outcomes is to provide guidance for selecting the level of
refinement for models according to the targeted uncertainty. Another is to obtain
calibrated and validated models which are fit for purpose.

European relevance This topic is highly relevant for European radioecology in view of substantial
advances in improving process-based understanding of radioecology in Europe,
which needs to be supported by adequate funding, allowing European scientists to
be leaders in the field.
This topic has synergies with NERIS and EURADOS, and indirectly with MELODI,
since dose assessment is a key step in the radiological impact/risk characterisation.
This synergistic topic was highly scored by the OPERRA e-Survey. The
radioecology research lines related with this topic (Challenge 1) also received a
high score in the OPERRA e-Survey.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

This topic is multidisciplinary because it connects radioecology, radiation
protection, dosimetry, ecotoxicology, physics and biogeochemistry. The topic has
links with European research platforms:

-ALLIANCE (Sep 2013): p.14-22; Challenge 1; research lines: 3.1.2.1; 3.1.2.2.;
3.1.2.3; and 3.1.2.4; p.32, Challenge 3, research line 3.3.2.1.
- NERIS (April 2014): p. 12; Key topic 1.6; p. 13; Key topic 2.1; p. 16; Key topic 3.4;
p. 18; Key topic 5.1; p.24 cross cutting issues
-EURADOS (May 2014): p.6; Vision 3 and 5

Impact: decreased
uncertainty

A deeper scientific understanding of the environmental processes involved in the
transport and transfer of radionuclides will reduce uncertainties and hence
robustly support decision making in various exposure situations. The knowledge
gained will allow providing guidance for selecting the level of refinement for
models according to the targeted uncertainty.

Impact: increased
radiation protection

The topic will contribute to improve the radiation protection system, since it will
allow to accurately predict exposure to humans and wildlife in planned, existing
and emergency exposure situations, within two major ecosystems (terrestrial and
freshwater).

Impact: increased
acceptability

Uncertainties and lack of predictive power in risk assessments are major
contributors to the public’s reduced credibility of radiological sciences. Therefore,
the acquisition of new scientific knowledge to reduce the uncertainties of the dose
assessments, allowing more robust predictions and improved human and wildlife
impact/risk assessments, will improve credibility with stakeholders.

Feasibility There is a strong European radioecology research base with access to modelling,
international databases, long-term collaborations with international organisations and
first-class facilities. A thorough study for research in the domain proposed is
estimated to last 4 years requiring a budget of 2-4 M€.



Priority title Development of models/tools, and datasets for their calibration and
validation and guidance to select and evaluate the effectiveness of different
remediation strategies in long-lasting exposure situations (e.g. nuclear
accidents and/or NORM/TeNORM) (ranked as third priority).

Priority description Management approaches in emergency and existing exposure situations can range
widely in complexity. Although a significant knowledge exists for a wide range of
exposure situations, it tends to be fragmentary rather than forming an integrated
strategy capable of dealing with complex, dynamically changing conditions. The
need for integrated and graded management approaches and the appropriate tools
to implement them over the entire spectrum of possible exposure scenarios, and
thus ensuring socio-economic facets are taken into account in the rehabilitation of
the impact areas, are primary drivers for radioecological research in the coming
decades. The recent events at Fukushima exemplify these problems and the
existing deficiencies. There is a need for sound, fundamental and progressive
science to yield maximum benefits from these efforts.
Research is needed to guide the development/selection of models and assessment
tools for medium to long-term predictions. There is a parallel need to generate and
make available field data for their validation. Appropriate models (from empirical
to process-based) should be developed to help compare radiological effects from
various remediation measures, including those reducing radionuclide transfers
into the food chain and/or those improving ecosystem services. For relevant
radionuclides, models need to be applied to design remediation strategies to the
major components of the ecosystems. Regarding more specifically post-accident
exposure situations, the research to be done ought to complement the OPERRA-
2014 HARMONE project activities, mainly dealing with the early phase of an
emergency situation. Regarding NORM/TeNORM sites research is needed to give
answers to the specific requirements of the EURATOM Basic Safety Standards.

European relevance This topic has synergies with NERIS and EURADOS, in the establishment of
priorities for pre-accident recovery preparedness, which was highly scored by
OPERRA e-Survey. The topic defined by ALLIANCE will complement the expected
outcomes from OPERA-2014 HARMONE, by dealing with medium- to long-term
transfer processes and by tackling remediation issues.
The topic is relevant to implement the requirements from the EURATOM BSS in
relation to NORM/TeNORM. The priority is designed up-front to address specific
BSS requirements for long-lasting exposure situations / remediation strategies.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

Multidisciplinarity is assured through topical links between radioecology, radiation
protection/dosimetry, ecotoxicology, physics and biogeochemistry.
-ALLIANCE (Sept 2013): p. 30-37- challenge 3- research lines 1 to 6; p.15-22:
challenge 1- research lines 1 to 4.
-NERIS (Apr 2014): p. 12; Key topic 1.6; p. 16; Key topic 3.4; p. 19; Key topic 5.7;
p.24 cross cutting issues
-EURADOS (May 2014): Vision 3 and 5

Impact: decreased
uncertainty

Scarcity of data is one of the major sources of uncertainty. The databases developed
will contribute to the reduction of uncertainties in the impact/risk characterization
in long-term radiological assessment, making remediation strategies more credible
and robust, and offering the possibilities of comparing a range of strategies. The
use of calibrated and validated models will also contribute to reduce uncertainties.

Impact: increased
radiation protection

The predictions obtained in the assessment models are often key constituents in
decisions made about emergency response, waste management, environmental
remediation, and mitigation. The availability of more accurate validated models
will increase the confidence in the radiological impact/risk assessment process,
and therefore will contribute to the improvement of the radiation protection
system through robust evaluation of the best remediation strategies to minimise
exposures to the public and the environment.

Impact: increased
acceptability

The use of validated models will improve the predictive accuracy and precision of
the radiological impact assessments, with a greater confidence in the results.
Moreover, justification of nuclear industry activities is increased if robust
remediation approaches exist and are well evaluated before things go wrong.

Feasibility The expertise and technological resources needed exist and are well consolidated
at the European level to make this research highly feasible. A thorough study is
estimated to last 4 years requiring a budget of 2-3 M€.



Priority title Biomarkers of exposure and effects to living organisms as operational
outcomes of a mechanistic understanding of intra- and inter-species
variation of radiosensitivity to chronic low dose exposure situations
(ranked as second priority)

Priority description The issue of biological effects of low doses of ionising radiation is still of major
concern for both human and environmental radiation protection, as highlighted
recently after the Fukushima accident, especially with the aim of quantifying (and
reducing if needed) the magnitude of risk to individual (human and endangered
species) and population (human and biota) health at low doses/dose rates. We
need urgently to complement the system of radiation protection to be able to face
the wide biodiversity and biological responses to radiation (from molecules to
ecosystems) in a credible and robust way. A key for success is to explore intra- and
inter-species causes of radiosensitivity variation. This will help to screen out
candidates for biomarkers to be used as early warning tools after ad hoc validation.
Research is required to contribute to the identification of the primary mechanisms
of radiation induced effects at the molecular level and their propagation up to the
individual level, including consequences for physiological functions (e.g.
reproduction). This will be evidenced by evaluating suitable biomarkers of
exposure and biomarkers of effects. A comparative and “lab-field-model”-combined
approach for a number of exposure conditions and/or a number of species will
enhance the understanding of the toxicity profiles as a response to exposure
conditions. Dose-response relationships will be established making the best use of
“omics” analytical methods, possibly combined with the use of a system biology
approach, to provide evidence of linkage between metabolic pathways and
associated biomarkers of effects. Research could expand to the use of genetic and
epigenetic changes as biomarkers by implementing innovative approaches to test
changes in the genome (e.g. mutation rates and types) and the epigenome (e.g.
epigenetic tags) through generations.

European relevance This topic, synergistic with MELODI, was highly scored in the OPERRA e-survey. It
presents a high potential for multidisciplinarity beyond the radiological protection
community since it highlights similarities that radioecology has with ecotoxicology,
stress ecology and human radiation biology. The topic is indirectly relevant to
NERIS in that biomarkers potentially also useful in health surveillance, are looked
for. The research is also relevant to EURADOS as accurate dosimetry is a
prerequisite for any robust dose-response relationships. Impact on risk
communication is expected by providing answers to burning questions emerging
from public perception of the consequences of the Fukushima and the Chernobyl
accidents. Outcomes will support emerging policy in the field of radioprotection of
the environment, explicitly mentioned in the EURATOM BSS.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

This topic will complement human and environmental radiation protection
frameworks in a consistent way and will contribute to an improved and efficient
integration of both protection frameworks.
-MELODI (Aug 2015): p.12-17: chapter 4.2, 4.3, p.18
-ALLIANCE (Sept 2013): p.23-29: challenge 2 – research lines 2.1, 2.2; 2.4; p.33:
challenge 3-research line 3.2
-NERIS (Apr 2014): p.18 key topic 5.1; p.20 key topic 5.8; p.24 cross cutting issues
-EURADOS (May 2014): p.5-11: vision 1 topics 1, 2, 3; p.20-23: vision 3 topic 1

Impact: decreased
uncertainty

This research should provide the basis for the development of biologically-based
extrapolation models which are the key to tackle the wide species diversity and
would be useful for risk assessors by helping reducing uncertainty in predictions of
effects (and ultimately risk).

Impact: increased
radiation protection

Identification of such biomarkers will be relevant to humans or non-human species
radioprotection. Acquired knowledge will highlight and feed the various
extrapolations needed when assessing radiological risk to humans or non-human
species, and will provide robustness in effects predictions and decision taking.

Impact: increased
acceptability

By encouraging openness to other disciplines and innovative hypothesis-driven
approach to understand underlying mechanisms, this research topic will
contribute to increasing acceptability of the radiation protection system and aid in
risk prediction, management and communication.

Feasibility A wide range of methods and approaches exists to make this research highly
feasible, along with effect database (e.g. FREDERICA). A thorough study is
estimated to last 4 years requiring a budget of 2-4 M€.



Priority title Multiple stressors and modulation of radiation effects in living organisms
(ranked as fourth priority)

Priority description Exposure to multiple stressors may directly or indirectly modulate radiation effects
in living organisms. Even though studying a contaminant in isolation is necessary
to understand the underlying mechanisms resulting in the observed effects, this
does not allow to predict potential interactions among the many stressors to which
organisms are actually exposed and the resulting effects. Interactions can reduce
overall damage or augment single stressor effects. Hence, the presence of co-
stressors may alter the level at which organisms are likely to show radiation
effects. From a risk point of view, knowing how co-contaminants/stressors might
influence the radiosensitivity of organisms is therefore a pressing need.
Research is required to contribute to the mechanistic understanding of how
radiation effects in living organisms are modulated in the context of multiple
stressors. Emphasis is on environmentally relevant combinations of stressors that
interact such that synergistic effects are likely to occur with exposure to radiation
or radionuclides. The occurrence of synergisms will have to be investigated at
realistic radiation levels and realistic concentrations/conditions of other stressors.
Given the multitude of potential stressors and combinations that exists in real
exposure conditions, the approach to prioritise hypotheses, select stressor
combinations and conditions is quintessential. Projects should be directed to the
mechanistic understanding of the site where interactions occur: at the level of
exposure, where interactions can take place in various processes (e.g uptake,
internal distribution of the radionuclides), or at the level of effect (where
interactions could be observed at the primary site(s) of disturbance or in
regulation and signal transduction of the response of the organism following
exposure). Dynamic and biology-based methods and approaches (e.g. DEBtox, gene
expression pathways) could contribute to mechanistic understanding. Multiple
stressor research will benefit from field based studies and the evaluation of the
results in a risk assessment context. The question of the robustness of screening
values in a multiple stressor context should be considered.

European relevance This multidisciplinary complex topic can build on the achievements of the STAR
Network of Excellence and was selected as a high importance synergistic topic by
ALLIANCE, MELODI and EURADOS. The research on this topic will help reduce
uncertainties by taking into account environmentally relevant exposure conditions.
The research is relevant to EURADOS as accurate dosimetry is a prerequisite for
any robust dose-response relationships. Impact in communication to the public is
expected by improving the capability of demonstrating the impact of ionising
radiation in comparison to other environmental stressors.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

This topic will support chemical and radiological environmental protection
frameworks in a consistent way and will improve consistency for any
environmental impact assessment. This research is highly multidisciplinary in
nature and will benefit from interacting with ecotoxicology and biochemistry.
-MELODI (Aug 2015): p.17 – synergistic topic 1
-ALLIANCE (Sept 2013): p.27 challenge 2 – research line 3; p.34: challenge 3-
research line 3
-NERIS (Apr 2014): p. 16 key topic 3.6; p.24 cross cutting issues
-EURADOS (May 2014): ): p.5-11: vision 1 topics 1, 2, 3; p.20-23: vision 3 topic 1

Impact: decreased
uncertainty

This research will complete the scientific foundation for fully integrating
environmental and human protection frameworks under one generalised system
(i.e. consistent between radiation and chemicals on one hand and human and
environment on the other hand), which would be of much interest to regulators,
industry and the public.

Impact: increased
radiation protection

This research will demonstrate if radiation protection standards are robust and
protective enough will provide robustness to any risk assessment, associated
decisions and communication.

Impact: increased
acceptability

Gaining knowledge on low dose effects under realistic exposure conditions and
explaining clearly important and relevant results obtained to the public are needed
to give people the power of informed choice and of making decisions knowing the
level of risks associated to their living conditions for them and the future
generations. Being able to clearly demonstrate the role of ionising radiation in
comparison to any other environmental stressor is a must for being successful.

Feasibility This research needs to implement an innovative approach and as such, is risky. A
thorough study is estimated to last 4 years requiring a budget of 3-4 M€.
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History of SRA development 

In 2012, the EURADOS Council recognized the need to actively contribute to the 
identification of future research needs in radiation dosimetry in Europe and encouraged all 
eight EURADOS working groups (WGs) to collect the required information, depending on 
their field of expertise. In February 2013, the Council established a dedicated Task Group 
(TG) to collect this information and draft a first version of a EURADOS Strategic Research 
Agenda (SRA) for dosimetry. An advanced version of the SRA was distributed in January 
2014 among the EURADOS Voting Members and Working Group Chairs, for discussion. 
This version was produced with major input from all EURADOS WGs and the Voting 
Members. It included what – according to the EURADOS community – should be done to 
improve dosimetry during the next decades and be funded in future calls issued by the 
European Commission. Already at this stage it was acknowledged, however, that this version 
would need continuous further improvement.  

The SRA was published as EURADOS Report 2014/01, which can be downloaded from the 
EURADOS website (www.eurados.org). It was presented to the scientific community on 
various occasions, including at an OPERRA meeting in January 2014 in Rome, Italy, at a 
meeting of the German Radiation Protection Association in April 2014 in Munich, Germany, 
at the 4th European Regional IRPA Congress in May 2014 in Geneva, Switzerland, at the 6th 
MELODI workshop in October 2014 in Barcelona, Spain, and at the 60th AM Health Physics 
Society Meeting, Indianapolis, US, in July 2015. In early 2015, a condensed version of the 
EURADOS SRA was published in Radiation Protection Dosimetry (“Radiation Protection 
Dosimetry Advance Access published March 9, 2015”), to reach a broader scientific audience 
and add the SRA to the peer-reviewed international literature. 

Brief summary of SRA content 

The current EURADOS SRA describes five visions in dosimetry. For each vision, key 
challenges in dosimetry research are identified that are considered important for the next 
decades. These visions will also be used to steer the EURADOS research programs and the 
working group activities. 

The first vision describes scientific developments required towards updated fundamental dose 
concepts and quantities. Within this vision the following five scientific challenges were 
identified: a) to update fundamental dose concepts and quantities, b) to improve 
understanding of spatial correlations of radiation interaction events, c) to establish 



correlations between track structure and radiation damage, d) to improve understanding of 
radiation-induced effects from internal emitters, and e) to update operational quantities for 
external exposure.  

The second vision describes scientific developments needed towards improved radiation risk 
estimates deduced from epidemiological cohorts. This vision includes the following two 
scientific challenges: a) to improve exposure pathways not yet considered or validated, and b) 
to improve retrospective dosimetry for exposure pathways already considered. 

The third vision deals with an efficient dose assessment for radiological emergencies. This 
vision includes the following three challenges: a) to identify and characterize new markers of 
exposure, b) to develop strategies and methods to increase measurement capacity, and c) to 
quantify doses after accidental internal contamination. 

The fourth vision identifies work towards integrated personalized dosimetry in medical 
applications. This vision includes the following five scientific challenges: a) to improve the 
measurement and combination of out-of-field radiotherapy and imaging doses in photon and 
particle radiotherapy, for input to epidemiological studies, b) to develop micro-dosimetric 
models for imaging and radiotherapy, c) to improve dosimetry in modern external beam 
radiotherapy, d) to optimize dose and risk estimations in interventional radiology, and e) to 
establish reliable patient dosimetry in CT examinations. 

Finally, the fifth vision identifies efforts needed towards improved radiation protection of 
workers and the public. This vision includes the following five challenges: a) to implement 
new biokinetic models for intake of radionuclides, b) to develop calibration procedures for 
partial body counters, c) to develop accurate and on-line personal dosimetry for workers, d) 
to improve neutron dosimetry techniques, and e) to include nuclide-specific information in 
dose rate measurements in the environment. 

The published EURADOS SRA also includes chapters on Monte Carlo computational 
dosimetry, infrastructure, and education and training actions important in the future. 

EURADOS ranking list 

In spring 2014, EURADOS initiated an email survey among the EURADOS Voting 
Members and Council Members, based on the published SRA. All participants were asked to 
identify and rank what they believed are the five most important challenges (the most 
important challenges got 5 points, the second important 4 points, and so on). The 
participation was high, 11 out of 12 Council Members and 40 out of 61 Voting Members 
answered to this request. In a final evaluation all scores were added and in this way a ranking 
list of the 18 challenges was obtained (see Table 1 in Annex). The first 6 challenges are 
described below in more detail. Some of these challenges were edited slightly, compared to 
the previous wording, based on intense discussions within the EURADOS Council. 

 To quantify correlations between track structure and radiation damage 

 The comprehensive multi-scale characterization of the physical aspects of particle track 
structure should be investigated, to allow for a quantitative investigation of the impact of 



particle track structure in terms of biological effects at the subcellular and cellular level. 
To this end, radiobiological experiments and radiobiological modelling need to be 
included. In order to obtain a quantitative and comprehensive characterization of the 
correlation between microscopic particle track structure and radiation damage to 
biological cells, the latter need to be exposed to single particle tracks (link to MELODI). 

 To improve neutron dosimetry techniques 

Neutrons are a major source of dose from secondary cosmic radiation in the atmosphere. 
Moreover, neutron sources are intentionally used and/or incidentally created in various 
scientific areas and technical applications (e.g. electricity generation, radiography and 
tomography, materials research, activation analysis, fundamental research, military 
activities, production of radioisotopes/radiopharmaceuticals, and radiotherapy). Some of 
the fields represent new challenges due to strongly pulsed radiation or very high energy 
ranges, i.e. radiation fields around high-energy particle accelerators including particle 
therapy facilities, and during flights at high altitudes or space missions. On the other 
hand, external dosimetry for neutron radiation, which is inevitably accompanied by a 
photon component, still presents challenges despite many years of development of 
neutron personal dosimeters (link to MELODI (epidemiology), medical associations, 
occupational radiation protection). 

 To quantify doses after accidental internal contamination 

The current method of choice for estimating internal doses is based on biokinetic 
modelling and radionuclide measurements in the body or in urine and faeces. However, 
in case of an emergency with suspected incorporation of radioactive materials of a large 
number of individuals, specific emergency bioassay methods may be needed that have 
not yet been developed. Dose estimation in cases of mixed external and internal exposure 
presents a particularly complex challenge. Furthermore, not much work has been done so 
far to link internal dosimetry from incorporated radionuclides with biological dosimetry 
methods, although biological dosimetry is well established and validated for providing 
dose estimations following external radiation exposures (link to NERIS). 

 To develop accurate and on-line personal dosimetry for workers 

The challenge is to provide reliable, accurate and on-line personal dosimetry for 
occupationally exposed workers. This requires monitoring the workers in real time for all 
limiting quantities (whole body, eye lens, extremities, brain, heart), regardless of the 
protection methods used, and to provide input for the optimal application of the ALARA 
principle. Dosimetric research for personal dosimetry should deliver good characterized 
active and passive dosimeters for all relevant dosimetric quantities, and good 
computational tools using advanced tracking technology (link to medical associations, 
occupational radiation protection). 



 To improve the measurement and combination of out-of-field radiotherapy and imaging 
doses in photon and particle radiotherapy, for input to epidemiological studies 

In order to estimate and quantify the risk of second cancers that may occur even decades 
after treatment of the primary tumour, an overall assessment of patient dose is required. 
However, a complete picture of the out-of-field (i.e. outside the target volume) dose 
distribution following radiotherapy is still lacking, because it is necessary to estimate and 
combine the dose contributions from a) the primary beam to regions outside the target 
volume, for photons, electrons and hadrons; b) scattered photons from the patient and 
linear accelerator leakage; c) neutron production at higher photon energies, and for 
hadron therapy; and d) imaging exposures used as part of the radiotherapy process. In 
addition to second cancer risk estimate, out-of-field dosimetry data will be also important 
for estimating (i) risks of deterministic effects, (ii) potential foetal doses and risks, (iii) 
risks of non-cancer stochastic effects, (iv) risks of cardiac pacemaker malfunction, and 
(v) genetic risks (link to MELODI (epidemiology), medical associations). 

 To improve dosimetry in modern external beam radiotherapy 

Radiation therapy plays a major role in treating about half the number of cancer patients. 
It is very important to be able to measure the dose distribution given to the tumor, in an 
effort to check if this agrees with the treatment plan. However, in vivo dosimetry during 
external beam therapy could benefit from the development of improved dosimetry 
techniques. Next to this, the rapid development in new radiotherapy techniques 
(flattening filter free (FFF) fields, volumetric arc therapy, small fields, proton and heavy 
ion therapy, microdosimeric characterization for hadrons, etc.) requires a continuous 
effort in dosimetry research, not only to develop on-line dosimetry techniques, but also 
to improve calibration procedures (link to medical associations, radiation protection). 



ANNEX 

Table 1: Ranking list of 18 challenges. Note that two challenges were added to the SRA after 
the survey (“To identify and characterize new markers of exposure” and “To develop 
calibration procedures for partial body counters”); these challenges could therefore not be 
included in the ranking list. The challenges ranked “8” and “16” (“To rapidly identify 
individuals with highest doses” and “To handle a large number of dosimetric samples in a 
short time”) were later combined and reformulated in the SRA as “To develop strategies and 
methods to increase measurement capacity”.  

1. To quantify correlations between track structure and radiation damage 

2. To improve neutron dosimetry techniques 

3. To quantify doses after accidental internal contamination 

4. To develop accurate and on-line personal dosimetry for workers 

5. To improve out-of-field dosimetry for photon and particle therapy 

6. To improve dosimetry in modern external beam radiotherapy 

7. To optimize dose estimations in interventional radiology 

8. To rapidly identify individuals with highest doses 

9. To establish reliable patient dosimetry in CT examinations 

10. To Update Operational Quantities for External Exposure 

11. To improve understanding of dosimetry and biokinetics of internal emitters 

12. To improve understanding of spatial correlations of radiation interaction events 

13. To explore exposure pathways not yet considered or validated 

14. To improve retrospective dosimetry for exposure pathways already considered 

15. To improve internal microdosimetry in radiotherapy and medical imaging 

16. To handle a large number of dosimetric samples in a short time 

17. To include nuclide-specific information in environmental monitoring 

18. To improve, validate and implement new biokinetic models 

 



7 September 2015 

EURADOS - Rank 
1 

To quantify correlations between track structure and radiation damage  

Priority description Dose quantities currently used to estimate stochastic risks and tissue reactions 
are based on crude radiation weighting factors or the quality factor. These 
weightings rely on limited biological data from animal experiments and 
exposures of human samples such as blood. They do not directly relate to 
damage within cells. The goal of this topic is to produce data that relate radiation 
exposures to biological damage by computer modelling of biological structures 
that are realistic on the atomic scale. This is the cutting edge of modelling for 
radiation protection. 
Primary radiation-induced biological effects, which will determine the outcome at 
the cellular and tissue scale, originate from the energy deposited by ionising 
radiation in critical biological targets such as the nuclear DNA. These initial 
interactions, their number and distribution at the nanometric scale, form the 
track structure that is specific to each irradiation type (particle and energy). 
It is well known that the biological effects (e.g. double-strand breaks of the DNA 
or the kinematics of the clonogenic curves) show a qualitative correlation with 
the track structure of the incident ionizing radiations. To quantify this, simulation 
codes (PATRAC, Kurbuc, Geant-DNA and others) have been developed to 
predict these biological effects using a mechanistic approach.  
The multiplicity of factors involved in this mechanistic approach compromise 
each of these codes and currently lead to the need to “calibrate” the results for 
different biological endpoints or cell types. Further research in this field is thus 
still needed so that each of the stages contributing to the production of the initial 
biological effects can be more accurately simulated: from the description of the 
physical track (charge changing cross sections, very low energy electron cross-
sections for biomaterials, role of excitations, etc), the chemical stage (reaction 
rate constants, scavenging factors in the cells, etc), the role and description of 
the chromatin folding, the description and quantification of the repair 
mechanisms, etc. 
For medical applications or radiation protection, this approach must result in 
new measurable quantities common to different radiation qualities that will link 
the initial track structure description at nanometric scale with a given biological 
outcome, independent of other biological parameters.  

European 
relevance 

Deeper comprehension of the mechanisms and the important factors in the 
origin of radioinduced biological effects can have a direct application in radiation 
therapy, especially concerning hadrontherapy, by replacing the “biological dose” 
with physical quantities better adapted to quantify the biological impact of the 
radiation. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

 MELODI: Page 1, Paragraph 3, Ranked list of priorities 1-4. 

 ALLIANCE: Page 2, Priority 2. 

 NERIS: Page 2, Assessment and communication of uncertainties. 

 Medical: Research Topics 3.1.1 and 3.2.4. 

Impact: decreased 
uncertainty 

This knowledge will decrease the uncertainty in RBE values used in 
radiotherapy, by replacing them with more universal quantities: not a relative 
quantity nor one dependent on the dose level, dose rate, cell type/cycle, etc.  

Impact: increased 
radiation protection  

The outcomes of this topic will help to define the next generation of radiation 
protection quantities and to make them more reliable predictors of radiation 
effects. 

Impact: increased 
acceptability 

Increased acceptability of new radiation therapies such as hadrontherapy or the 
use of nanoparticles, and more reliable quantities for radiation protection.  

Feasibility For successful outcomes, reference European infrastructure is needed for the 
calibration of new quantities using nanodosemeters. 
There is a need for reference radiobiological experiments and associated 
protocols. 
A total budget of 3 M € is proposed for 4 years. 

Other justifications  This work is of fundamental importance in radiation protection:  successful 
outcomes will impact on the recommendations of the ICRP and ICRU, thereby 



influencing international radiation protection legislation and practice. 

 

7 September 2015 

EURADOS - Rank 
2 

To improve neutron dosimetry techniques 

Priority description In Europe, neutrons are a major source of occupational exposure, in terms of 
annual collective effective dose. They dominate air crew exposure (secondary 
cosmic radiation), and they contribute to exposures in industry (e.g. production 
of radioisotopes/radiopharmaceuticals, nuclear industry, radiography and 
tomography, fundamental research) and particle radiotherapy where they add to 
staff and patient exposures. 
Research: High-energy neutrons, above 20 MeV essentially, contribute to doses 
of patients at particle therapy facilities, and to doses of air crew. Due to the 
shortage of experimental data, however, precise measurement or simulation of 
these neutrons is still difficult: calibrations of suitable instrumentation include 
large uncertainties, and available Monte Carlo simulation codes lack 
experimentally validated interaction cross sections. Moreover, the presence of 
neutrons always implies production of photons, which makes correct dose 
determination difficult. Further, complications arise in all workplaces, especially 
in pulsed fields, where the application of electronic neutron detectors is still 
challenging. Even widely used passive methods show strong energy/angle 
dependence and poor low dose performance: improved accuracy and lower 
dose thresholds are required for all workplaces. 

European 
relevance 

Wherever neutrons are involved in the exposure of individuals (examples are 
given above), improved detection and dosimetry is of importance in European 
radiation protection. The increased number of proton/ion therapy facilities that 
are currently being constructed or planned in Europe highlight the need for 
careful quantification of radiation detriment due to neutrons, as well as emerging 
new technologies such as laser-driven proton sources for radiotherapy that 
involve pulsed high-energy neutron fields.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This topic is of relevance in all cases where exposures to humans include a 
neutron component and where a complete dose assessment is required, for 
example, for cancer and non-cancer risk assessment of exposed cohorts, for a 
complete assessment of patient doses that include diagnostic and therapeutic 
exposures, or for systematic dose quantification of occupational exposures. 
Moreover, in radio-biological studies on the effects of high-LET radiation, 
neutrons are important.  
 -MELODI (August 2015): page 12, 4.1.3;  page 16, 4.3.3 
 -EURADOS (May 2014):   pages 28-30, 3.4.1; pages 38-39, 3.5.4;  
 -Medical (August 2015): page 8, 3.1.1, page 9, 3.1.2, pages 10-11, 3.1.4 

Impact: decreased 
uncertainty 

Improved measurement and simulation techniques will reduce the current 
uncertainties which remain important in the dosimetry of high-energy neutrons 
above 20 MeV and of neutrons in pulsed fields. 

Impact: increased 
radiation protection  

Neutrons can contribute to planned, existing and emergency exposure 
situations. Exposures include workers, patients and the public. By definition, 
improved neutron individual dosimetry, in particular with active electronic 
devices, will contribute to improved radiation protection of these groups. 

Impact: increased 
acceptability 

Improved dosimetry of neutron exposures, together with improved assessment 
of the corresponding uncertainties, will strengthen the solidity of present 
radiation protection. For example, if reliable dose assessment can be performed 
online by means of electronic devices, allowing for immediate action in varying 
exposure conditions, the acceptability of individuals working in such 
environments can be improved (e.g., nuclear industry, medical applications, 
nuclear emergencies). 

Feasibility With regard to neutron dosimetry, the scientific and technological competences 
in Europe are still available, but are at risk. For example, the last European 
facility that allows calibration of instruments in high-energy neutron fields will be 
shut down in 2015. Support for this priority is seen as a strategic European 



decision that would also include support for access to facilities outside of 
Europe.  
A thorough study is estimated to require 4 ys duration and a budget of about 3 
M €. 
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EURADOS - Rank 
3 

To quantify doses after accidental internal contamination 

Priority description Vision 3 of the EURADOS SRA deals with efficient dose assessment for 
radiological emergencies. One of the challenges is to quantify doses after 
accidental internal contamination. The current method of choice for estimating 
internal doses is based on biokinetic modelling and radionuclide measurements 
in the body, or in urine and faeces. However, in case of an emergency with 
suspected incorporation of radioactive materials by a large number of 
individuals, specific emergency bioassay and dose assessment methods may 
be needed that have not yet been developed for adults and/or children. Dose 
estimation in cases of mixed external and internal exposure presents a 
particularly complex challenge. A combination of internal dosimetry, biomarkers 
affected and bio- and physical dosimetry not affected by incorporation would 
give the best multiparametric approach of properly separating the two 
components. Furthermore, not much work has been done so far to link internal 
dosimetry from incorporated radionuclides with biological dosimetry methods, 
although biological dosimetry is well established and validated for dose 
estimations following external radiation exposures.  
In cases of high levels of internal exposure, bioligands or chelators are 
administered as decorporation therapy after intakes of radionuclides of high 
radiotoxicity (e.g. actinides), to enhance excretion and to reduce the dose. This 
action makes it difficult to interpret bioassay monitoring data which don’t follow 
regular human biokinetics. Further research is need to understand the 
mechanisms of chelating agents like DTPA and to provide appropriate modelling 
descriptions of the metabolic behaviour of contaminants affected by 
decorporation. 

European 
relevance 

The topic is of high priority for EURADOS and the links with NERIS and RENEB 
are especially relevant. Social sciences and humanities issues are also 
considered in the management of an emergency situation and in the post-
accidental frame. The actual risk and the perception of the risk by populations 
should converge with the calculation of reliable doses, using appropriate and 
unambiguous communication channels to inform exposed individuals. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The priority is linked to SRAs of EURADOS and NERIS, but also refers to 
MELODI’s: 
- EURADOS 3.3.3 To quantify doses after accidental internal contamination 
- NERIS: key topic 5, subtopic 5.9 Monitoring strategies 
- MELODI: 2.3.3. individual radiation sensitivity 

Impact: decreased 
uncertainty 

This topic will contribute to an improved system of radiation protection by 
decreasing dose uncertainty, especially in case of accidental internal exposures 
of children. This will require appropriate strategies and capabilities for 
monitoring and dose assessment in scenarios of radiological or nuclear 
emergency Another important challenge is the proper interpretation of 
monitoring data using new rapid bioassay methods, biodosimetry methods or in 
decorporation therapy. 

Impact: increased 
radiation protection  

This topic will contribute to improving the system of radiation protection for 
better protection of workers and the public in emergency internal exposure 
situations. Areas to investigate are the definition of reliable biological end-points, 
which are suitable especially for chronic internal exposures, and the definition of 
proper dosimetric quantities to be compared to the biological end-point. Special 
models must be developed for reliable blood dosimetry, to determine the blood 
dose and to know how this quantity correlates with the information provided by 
biological assays. The experiments can be conducted in cooperation with 
nuclear medicine units using different radiopharmaceuticals. 

Impact: increased 
acceptability 

This topic will contribute to improve the acceptability of the system of radiation 
protection in terms of reduced and more realistic risk perception. 

Feasibility Scientific and technological competences needed for this topic are available in 
Europe regarding equipment, methodology and strategies for monitoring in case 
of emergency (EURADOS and NERIS). The expertise required in biokinetics 



and in biological dosimetry is also guaranteed (EURADOS and RENEB).  
A budget of 2 M€ for 4 years is proposed for this topic. 

Other justifications  Lessons learned from Fukushima Daiichi and Chernobyl NPP accidents 
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EURADOS - Rank 
4 

To develop accurate and on-line personal dosimetry for workers 

Priority description Provision of reliable, accurate and on-line personal dosimetry for occupationally 
exposed individuals requires monitoring the workers in real time for all limiting 
quantities (whole body, eye lens, extremities, and perhaps brain, heart), 
regardless of the protection methods used, and to provide input for the optimal 
application of the ALARA principle. 
Research: Dosimetric research for personal dosimetry should deliver good 
characterized active dosimeters for all relevant radiation fields, and reliable 
computational tools. Many devices exist already, but they are not suited for all of 
these fields. These active dosimeters should be developed in a way that they 
can also be used for official dose records. For fields that are used in medical 
applications, and in particular for pulsed fields, improvements are still needed, 
and, for example, the dependence of active dosimeter response on dose rate 
must be investigated. Besides that, all existing devices must be tested for all 
relevant fields in which they are used. Active dosimeters should also be 
developed for eye lenses and extremities. Improvement of active dosimeters is 
also needed so that the measured dose is visible to the operator on-line and that 
the results can be easily implemented in advanced staff databases. 

European 
relevance 

Applications of ionizing radiation in Europe are characterized by a vast variety of 
different radiation fields, including static and pulsed fields, fields with different 
radiation qualities (e.g. photons, protons, electrons, neutrons), fields of mono-
energetic particles or involving a large range of particle energies and directions, 
with doses ranging from μGy to Gy and more, and different dose rates. The 
standard of radiation protection in Europe would be significantly improved if 
existing passive dosimeters could be complemented by suitable electronic 
dosimeters that allow reliable on-line detection of doses in the various fields 
mentioned above.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This topic is of general relevance for radiation protection, and accurate 
individual real-time dosimetry is of importance in many research areas.  
- MELODI (August 2015): page 11, 4.1.2;  page 14, 4.2.1 
- EURADOS (May 2014):   pages 37-38, 3.5.3  

‐ ALLIANCE (Sept 2013): pages 25, 3.2.2 
- NERIS (April 2014): page 20, 5.8 and 5.9 
- Medical (August 2015): page 8, 3.1.1 

Impact: decreased 
uncertainty 

A time-resolved assessment of radiation doses to workers will improve the 
current dose assessment which is mainly based on passive dosimeters 
integrating dose typically over a month. Exposure scenarios can therefore be 
more accurately described and unclear dose contributions quantified. This will 
contribute to a significant reduction in dose uncertainties and by changing 
practice can lead to an overall reduction in doses received. 

Impact: increased 
radiation protection  

Improved measurement techniques involving electronic devices, that allow 
measurement of doses in real-time, will significantly improve individual radiation 
protection because any unwanted high exposures can be immediately be 
detected and therefore avoided.  

Impact: increased 
acceptability 

Reliable dose assessment performed online by means of electronic devices 
allows for immediate action in varying exposure conditions, which in turn will 
increase the acceptability of individuals working in various radiation fields. 

Feasibility In Europe, a number of active electronic dosimeters for different radiation fields 
are already on the market. The feasibility of the project is high because any of 
the improvements discussed above can be achieved on the basis of current 
technology, and need not be started from scratch.  
A thorough study is estimated to require 4 ys duration and a budget of 2 M € 
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EURADOS – Rank 
5 

To improve the measurement and combination of out-of-field radiotherapy 
and imaging doses in photon and particle radiotherapy, for input to 
epidemiological studies 

Priority description Radiotherapy plays a major role in the treatment of cancer.  There are 
approximately 14 million new cancer cases per year worldwide. In the 
developed world, approximately half of all cancer treatments will involve 
radiotherapy.  Radiotherapy target doses are accurately calculated and 
delivered with rigorous supporting quality assurance (QA), and are well 
documented, although there is a need for the development of in-vivo dosimetry 
(see EURADOS topic 6). However, combined out-of-field doses to organs and 
tissues at risk, from both radiotherapy and imaging procedures associated with 
treatment planning, verification and image-guided radiotherapy (IGRT) (the 
“complete dose description”) are not so extensively measured or calculated.  
The development and harmonisation of dosimetry techniques for out-of-field 
measurements from therapy and imaging is important in providing input to risk 
models and epidemiological studies of: 
(i) second cancer induction (ii) cardiovascular disease (e.g. pericardial & 
myocardial disease, valvular defects, coronary artery disease) (iii) other 
radiation-induced organ damage (digestive,  lung, eye, thyroid, liver, kidney, 
cognitive/neurological effects) (iv) risks to the irradiated foetus 

European 
relevance 

There are approximately 1.3 million radiotherapy treatments per year in EU, so 
that this research priority will have a major impact on the lives of many 
European citizens, especially children and young adults for whom prognoses 
are good.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

- MELODI: This EURADOS proposal is strongly linked to, and underpins, 
MELODI proposals for research into dose-risk relationships and epidemiological 
studies, for which the “complete dose description” from radiotherapy and 
associated imaging is a pre-requisite.  (specifically, 4.1 Dose and dose rate 
dependence of cancer risk, 4.2 Non‐cancer effects,  4.3 Individual radiation 
sensitivity) 
- Medical: 3.1.1. Measurement of exposure; 3.1.3. Quality metrics for imaging 
and therapy; 3.3. Optimisation of radiation exposure and harmonisation of 
practices (specifically 3.3.1. Patient-tailored diagnosis and treatment) 

Impact: decreased 
uncertainty 

Improved knowledge of the complete dose description from both radiotherapy 
and associated imaging will form a solid foundation for input to epidemiological 
studies. More accurate and extensive measurements of organ and tissue doses 
will reduce dosimetric uncertainties in such studies. 

Impact: increased 
radiation protection  

More accurate estimates of doses to patients will allow better protection of the 
patient in terms of balancing the benefits of radiotherapy with the risk of possible 
adverse late effects. 

Impact: increased 
acceptability 

This topic will contribute to improved acceptability of the radiation protection 
system for protection of the patient in radiotherapy, by underpinning risk 
assessments through more extensive and accurate dosimetry of organ and 
tissue doses. 

Feasibility Many European radiotherapy centres and research institutions are active, or 
potentially active, in the collaborative dosimetry developments needed for this 
topic. A total budget of 3 M € for 4 years is proposed. 

Other justifications  As the Japanese Life Span Study eventually comes to a close, there will be a 
need to study other large cohorts of irradiated humans to improve our 
understanding of the effects of ionising radiation. Notwithstanding many 
potential difficulties (e.g. genetic predisposition of cancer patients), the 
worldwide radiotherapy patient population provides a very large cohort of people 
irradiated over a wide range of doses (tens of Gy down to tens of mGy) which 
are accurately delivered and recorded in detail. Further development and 
harmonisation of techniques for the measurement of the complete dose 
description in radiotherapy is an essential pre-requisite to future robust 
epidemiological studies. 
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EURADOS - Rank 
6 

To improve dosimetry in modern external beam radiotherapy  

Priority description Radiation therapy plays a major role in treating about half the number of cancer 
patients. It is very important to be able to measure the dose distribution given to 
the tumour, in an effort to check whether this agrees with the treatment plan. 
However, in vivo dosimetry during external beam therapy could benefit from the 
development of improved dosimetry techniques. Next to this, the rapid 
development in new radiotherapy techniques (flattening filter free (FFF) fields, 
volumetric arc therapy, small fields, proton and heavy ion therapy, 
microdosimeric characterization for hadrons, etc.) requires a continuous effort in 
dosimetry research, not only to develop on-line dosimetry techniques, but also 
to improve calibration procedures (links to medical associations, radiation 
protection). 

European 
relevance 

In European countries a considerable fraction of the population will face a 
cancer diagnosis at a certain time in life, and radiotherapy represents one of the 
major methods of treatment. Approximately half of all cancer patients will 
receive 
radiotherapy at some point in their illness. This research priority will have a 
major impact on the lives of many European citizens. The topic is obviously 
oriented towards the medical society.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This topic is literally mentioned in the draft medical SRA.  
3.1.1. Measurement of exposure 
3.1.3. Quality metrics for imaging and therapy 

Impact: decreased 
uncertainty 

Currently the actual dose given to the tumour is not measured. By developing 
methods for in-vivo measurements, the uncertainty in the tumour dose can be 
reduced. This will lead to an improved outcome from the radiation therapy 
treatment, and an improved quality control (QC) in radiotherapy.  

Impact: increased 
radiation protection  

Better knowledge of the actual dose given will improve the accuracy of dose 
delivery, reducing doses to healthy tissues and ensuring that the dose to the 
tumour is high enough for therapeutic benefit.  

Impact: increased 
acceptability 

Better QC will reduce the probability of accidents in radiation therapy. Improved 
QC will allow better, and thus more effective, radiotherapy to be delivered.  

Feasibility There are many different techniques being tried for in-vivo dosimetry. None of 
them have achieved sufficient accuracy and applicability. The rapid evolution of 
different treatment modalities also requires a continuous effort to develop in-vivo 
measurement techniques that can be applied to all therapies.  
A total budget of 3 M € for 4 years is proposed. 

Other justifications   
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MELODI	(Multidisciplinary	European	Low	Dose	Initiative)	 is	a	European	Platform	dedicated	to	

low	dose	ionizing	radiation	risk	research.	The	purpose	of	the	MELODI	Association	is	to	integrate	

national	 and	 European	 activities	 in	 low	 dose	 and	 low	 dose	 rate	 radiation	 research,	 to	 define	

priority	 scientific	 goals	 and	 to	 facilitate	 effective	 implementation	 of	 research.	 The	 Strategic	

Research	 Agenda	 (SRA)	 of	 MELODI	 identifies	 these	 priority	 goals	 and	 the	 specific	 resources,	

infrastructures	and	training	capabilities	needed	to	further	develop	low‐dose	risk	research.		

	

Prior	 to	EU	 research	 funding	 calls,	MELODI	develops	 a	 short	 statement	 indicating	 its	 view	on	

current	research	priorities,	which	serves	as	an	input	to	those	responsible	for	defining	call	topics.	

The	research	priorities	were	identified	from	the	MELODI	SRA,	which	is	gradually	enriched	by	the	

contributions	of	its	members,	ongoing	and	completed	research	projects	and	the	findings	of	the	

MELODI	workshops	organized	annually	since	2009.	The	6th	draft	of	the	MELODI	SRA	for	2015	has	

been	 opened	 for	 consultation	 and	 can	 be	 downloaded	 from	 http://www.melodi‐

online.eu/sra.html.	It	forms	the	basis	for	the	definition	of	the	priorities.	

	

The	system	of	radiation	protection	has	developed	and	evolved	on	the	basis	of	an	understanding	

of	 the	magnitude	of	 the	health	 risks	associated	with	radiation	exposure	and	knowledge	of	 the	

mechanisms	of	radiogenic	disease	pathogenesis	to	inform	risk	extrapolation.	Accurate	health	risk	

assessment	 is	 fundamental	 to	 striking	 an	 appropriate	 and	 acceptable	 balance	 between	 the	

benefits	 of	 use/exposure	 to	 radiation	 and	 the	 associated	 health	 risks.	 Today	 the	 main	

uncertainties	in	radiation	health	risk	assessment	are	in	the	magnitude	of	cancer	risk	at	low	and	

protracted	doses,	the	magnitude	of	circulatory	disease,	cataract	and	other	tissue	injury	below	500	

mSv,	and	the	variation	in	disease	risk	between	individuals	in	the	population.	More	information	on	

these	and	associated	issues	is	required	to	ensure	adequate	protection	is	afforded	to	populations	

and	individuals	in	all	situations	–	occupational,	medical,	emergency	and	in	the	course	of	normal	

life.		
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Criteria	for	prioritization	
	

 Feasibility	(research	to	be	done	within	the	next	coming	years)	
 Importance	in	terms	of	improved	radiation	protection	system	
 Relevance	for	operational	radiation	protection	(BSS	implementation)	
 Multidisciplinarity	(biology,	epidemiology,	dosimetry)	
 Synergy	with	other	radiation	research	platforms	(ALLIANCE,	EURADOS,	NERIS,	medical	field)	
 Timeliness	
 Avoidance	of	overlap	of	topics	with	other	calls	or	topics	that	have	been	recently	funded	and	

outcome	from	projects	that	have	recently	ended.	
	

	

Ranked	list	of	priorities	(for	detailed	description	see	Annex):	

	

1. To	explore	the	shape	of	the	dose‐response	relationship	for	radiation	induced	health	effects	at	

low	 doses/dose‐rates	 based	 on	 key	 informative	 epidemiological	 studies	 (including	 where	

appropriate,	 molecular	 or	 other	 biomarkers)	 for	 internal	 and/or	 external	 emitters,	

incorporating	detailed	dosimetric	assessment.		

2. To	explore	and	define	the	role	of	epigenetic	modifications	in	radiation‐induced	health	effects	
following	exposure	to	low	doses/low	dose	rates.		

3. To	identify,	develop	and	validate	biomarkers	for	exposure,	early	and	late	effects	for	cancer	
or/and	non‐cancer	diseases	in	relation	to	low	doses/low‐dose	rates	and	to	integrate	them	in	
molecular	epidemiological	studies.		

4. To	 explore	 the	 roles	 of	 specific	 target	 cells	 for	 low	 dose/dose‐rate	 radiation‐induced	 late	
developing	health	effects	such	as	cancers,	circulatory	diseases	and	cataract.		

5. To	understand	the	potential	impact	of	individual	susceptibility	on	radiation	risk	using	cohorts	
and/or	 systems	 models	 with	 variations	 in	 sensitivity	 to	 low	 doses	 of	 radiation,	 so	 that	
differences	in	the	response	pathways	can	be	detected	and	biomarkers	validated.		

	

MELODI	encourages,	where	appropriate,	(1)	the	use	of	archived	biological	materials	from	prior	

EU	funded	research,	(2)	the	integration	of	experienced	laboratory	networks	(such	as	e.g.	RENEB),	

(3)	 the	 integration	 of	 expertise	 from	 outside	 the	 conventional	 fields	 of	 radiation	 research,	 in	

particular	expertise	from	the	medical	research	field	where	appropriate.	
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ANNEX:	Description	of	MELODI	2015	priorities	
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Priority	title	 To	explore	the	shape	of	the	dose‐response	relationship	for	radiation	
induced	health	effects	at	low	doses/dose‐rates	based	on	key	informative	
epidemiological	studies	(including	where	appropriate,	molecular	or	other	
biomarkers)	for	internal	and/or	external	emitters,	incorporating	detailed	
dosimetric	assessment	

Priority	description	 Risk	of	all	solid	cancer	combined	due	to	whole	body	exposure	with	ionizing	
radiation	is	fairly	well	understood	for	doses	of	about	100	mSv.	In	this	dose	range	
there	is,	however,	an	urgent	need	for	an	understanding	of	health	effects	of	
internal	exposures	or	inhomogeneous	external	exposures	and	of	risks	of	site‐
specific	cancer.	Another	major	uncertainty	is	related	to	the	magnitude	of	risk	of	
non‐cancer	diseases	at	doses	below	about	500	mSv.	
Research:	Large	(molecular‐)	epidemiological	studies	with	precise	dosimetry	
and	information	on	important	confounders	shall	be	further	developed	or	
established.	Omics	and	system	biology	approaches	to	biological	samples	from	
study	members	should	aim	at	exploring	markers	for	radiation‐induced	disease	
and	understanding	the	disease	processes.	Health	risks	shall	be	derived	taking	
into	account	a	multitude	of	models	based	on	biological	and	epidemiological	data.	

European	relevance	 Per	definition,	the	priority	is	of	top	importance	for	MELODI.	By	the	need	of	
improved	dosimetry	for	key	epidemiological	cohorts	the	priority	is	linked	to	
EURADOS.	The	implications	of	improved	risk	estimates	for	emergency	
management	link	the	priority	to	NERIS.	The	enhanced	risk	characterizations	
may	link	the	priority	to	ALLIANCE.	Improved	knowledge	of	health	risk	will	also	
be	of	importance	for	the	optimization	of	ionizing	radiation	applications	in	
medical	diagnostics	and	therapy,	and	for	the	BSS	implementation	in	the	future,	
as	evidence	can	be	expected	to	be	taken	in	to	account	in	ICRP	recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

This	priority	needs	intensive	collaboration	of	epidemiology,	dosimetry,	radiation	
biology,	systems	biology,	experts	of	pathogenesis,	mathematical	modelling,	
statistics,	radiation	protection	and	emergency	measurement.	Expertise	outside	
of	the	traditional	fields	of	radiation	research	needs	to	be	integrated.	
									‐MELODI	(Aug	2015):	p.9‐14;	chapter	4.1	and	4.2	
									‐ALLIANCE	(Sept	2013):	p.6;	Challenge	3;	topic	3	
									‐NERIS	(April	2014):	p.20,	Topic	5.8	Health	surveillance	
									‐EURADOS	(May	2014):	p.11‐19;	3.2;	p.35;	3.5.1		

Impact:	decreased	
uncertainty	

The	research	will	decrease	uncertainty	with	respect	to	the	shape	of	the	dose‐
response‐relationship	for	cancer	and	non‐cancer	diseases	in	the	low	dose	range.		

Impact:	increased	
radiation	protection		

Improved	health	risk	estimates	together	with	an	improved	assessment	of	
uncertainties	will	strengthen	the	solidity	of	present	radiation	protection.	This	
will	especially	be	the	case	for	i)	regulating	occupational	exposures;	ii)	optimizing	
radiation	therapy	for	patients	with	good	prognosis	(long	time	risks	of	diseases	in	
relatively	low	exposed	tissues);	iii)	deciding	about	appropriate	diagnostic	
applications	of	radiation	in	medicine	(especially	for	procedures	causing	in	total	
several	tens	of	mSv;	and	iv)	regulating	emergency	situations	(involving	
reference	levels	from	a	few	tens	to	100	mSv);	and	v)	better	understanding	of	
epidemiological	findings	and	health	effects	of	internal	emitters.	

Impact:	increased	
acceptability	

Presently,	radiation	protection	is	based	on	uncertain	risk	estimates,	for	which	
the	full	size	of	uncertainty	has	not	even	been	addressed.	This	priority	focusses	
on	a	more	realistic	assessment	of	the	shape	of	the	dose‐response	relationship	for	
cancer	and	non‐cancer	diseases.	The	resulting	robustness	of	the	risk	estimates	
will	improve	the	public	reliance	on	an	important	basis	of	radiation	protection.	

Feasibility	 The	priority	is	feasible in	terms	of	scientific	and technological	competences	
available	in	Europe.	Key	informative	cohorts	with	the	potential	for	access	to	
biological	samples	have	been	identified	in	DOREMI.	The	priority	will	need	a	large	
scale	integrative	action.		
A	thorough	study	is	estimated	to	require	4	ys	duration	and	a	budget	of	5‐7M	€	
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Priority	title	 To	explore	and	define	the	role	of	epigenetic	modifications	in	radiation‐
induced	health	effects	following	exposure	to	low	doses/low	dose	rates	

Priority	description	 In	recent	years,	biological	research	has	identified	a	range	of	processes	that	can	
modify	cellular,	tissue	and	whole	organism	phenotypes	that	do	not	require	DNA	
mutation.	Collectively	these	are	termed	epigenetic	effects	and	these	include	
modified	DNA	methylation,	microRNA	expression	and	histone	acetylation.	While	
there	are	indications	in	the	literature	that	radiation	can	affect	epigenetic	
endpoints,	there	remains	a	lack	of	understanding	of	dose‐	and	dose‐rate	
responses,	and	the	relationship	of	the	changes	to	radiogenic	disease,	although	
epigenetic	phenomena	have	been	linked	to	cancers	and	transgenerational	
effects.		
Research	is	required	to	define	radiation	dose‐/dose‐rate	responses	for	
individual	epigenetic	endpoints,	determine	radiation	quality	dependence	and	the	
relationship	of	such	changes	to	radiogenic	cancers,	non‐cancer	diseases	and	
hereditary/transgenerational	effects	

European	relevance	 The	proposed	research	is	relevant	to	(i)	MELODI in	that	it	requires	
consideration	of	low	dose/dose‐rate	response	and	relevance	for	radiogenic	
disease	and	may	identify	biomarkers	of	exposure	or	effect	(ii)	ALLIANCE	in	that	
it	will	explore	the	relevance	to	transgenerational	effects	and	population	health	
(iii)	EURADOS	in	that	it	will	require	a	high	standard	of	radiation	dosimetry	for	
cell	culture	systems,	model	organisms	and	a	range	of	radiation	qualities	(iv)	
NERIS	in	that	it	may	identify	biomarkers	of	exposure	or	effect	(v)	medical	
applications	in	that	biomarkers	may	be	identified	and	through	mechanistic	
understanding	of	effects,	novel	radio‐protectors	may	be	identified	(vi)	BSS	
implementation	in	the	future,	as	evidence	taken	in	to	account	in	ICRP	
recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

The	research	topic	is	of	European	and	wider	relevance	in	that	it	will	help	to	
determine	the	appropriate	risk‐benefit	assessment	for	radiation	use	in	all	
sectors,	in	this	way,	by	informing	the	system	of	protection	the	research	will	
ensure	that	the	population	and	non‐human	biota	are	neither	under	nor	over	
protected;	and	this	ensures	effective	and	efficient	resource	usage	
								‐MELODI	(Aug	2015):	p.10	(and	others);	4.1.1,	4.1.2,	4.1.3,	4.3.1	
								‐ALLIANCE	(Sept	2013):	p.6;	Challenge2,	topics	1	&	4	
								‐NERIS	(April	2014):	p.20;	Topic	5.8,	Health	surveillance	
								‐EURADOS	(May	2014):	p.17;	3.2.2	and	p.21;	3.3.1	

Impact:	decreased	
uncertainty	

The	research	will	improve	the	scientific	evidence	base	for	judgements	in	
radiation	protection.	It	will	address	the	question,	whether	endpoints	in	addition	
to	DNA	mutation	need	to	be	considered	in	selection	of	risk	extrapolation	models	
for	cancer,	and	if	epigenetic	effects	are	important	for	judgements	on	risk	
extrapolation	for	non‐cancer	diseases.	Detailed	dose‐/dose‐rate	response	
information	will	be	generated.		

Impact:	increased	
radiation	
protection		

The	proposed	research	will	provide	evidence	to	inform	judgements	on	one	of	the	
most	fundamental	aspects	of	the	system	of	protection,	namely,	which	is	the	best	
model	for	risk	extrapolation	for	cancer	and	non‐cancer	diseases.	The	research	
thus	informs	judgements	on	dose	limits	and	emergency	reference	levels.	

Impact:	increased	
acceptability	

The	understanding	gained	from	carrying	out	this	research	will	contribute	to	
increasing	acceptability	of	the	radiation	protection	system	as	it	will	provide	
supporting	evidence	for	judgements	on	the	model	used	for	risk	extrapolation	for	
all	health	endpoints.	The	research	may	provide	evidence	either	to	support	or	
contradict	the	currently	adopted	approaches.	

Feasibility	 The	proposed	research	topic	is	feasible;	many	methods	have	been	developed	
that	can	carry	out	high‐throughput	epigenetic	analyses	and	there	is	a	growing	
body	of	technical	competence	in	Europe.	It	may	be	necessary	to	consider	funding	
projects	that	focus	on	one	or	a	limited	range	of	epigenetic	endpoints.			
A	thorough	study	is	estimated	to	require	4	years	duration	(especially	to	address	
transgenerational	issues)	and	a	budget	of	1‐2	M	Euro	
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	 To	identify,	develop	and	validate	biomarkers	for	exposure,	early	and	late	
effects	for	cancer	or/and	non‐cancer	diseases	in	relation	to	low	doses/low‐
dose	rates	and	to	integrate	them	in	molecular	epidemiological	studies	

Priority	description	 In	recent	years,	the	rapid	development	of	technologies	for	“omics”	research	has	
opened	up	for	a	detailed	biochemical	analysis	of	cellular	responses	at	each	
regulatory	level	in	the	cell	machinery.	Understanding	interactions	at	the	
molecular	levels	and	the	use	of	new	software’s	for	pathway	analysis	has	provided	
new	insights	in	the	mechanisms	that	regulate	the	cellular	responses	to	different	
stressors.	Identifying	biomarkers	for	radiation	induced	stress	responses,	as	well	
as	for	early	and	late	stages	of	diseases	induced	by	radiation	will	provide	a	
platform	for	a	mechanistic	understanding	of	the	cellular	responses	to	ionizing	
radiation,	from	the	primary	target	through	the	repair/defence	processes	and	the	
outcome	of	these.	If	persistent	biomarkers	for	exposure	and	radiation‐induced	
diseases	can	be	identified,	the	integration	of	them	in	epidemiological	studies	will	
have	significant	implications	for	risk	estimates	of	low	dose/dose	rate	exposures.		
Research	is	required	to	define	radiation	dose/dose‐rate	responses	for	
biomarkers	of	exposure,	to	determine	their	radiation	quality	dependence	and	the	
relationship	of	such	changes	to	radiogenic	cancers	and	non‐cancer	diseases.		

European	
relevance	

The	proposed	research	is	relevant	to	(i)	MELODI in	that	it	requires	consideration	
of	low	dose/dose‐rate	response	and	relevance	for	radiogenic	disease	and	may	
identify	biomarkers	of	exposure	or	effect	(ii)	ALLIANCE	in	that	biomarkers	of	
exposure	from	the	human	model	systems	may	be	of	relevance	for	the	studies	of	
other	types	of	species	and	help	to	explore	the	relevance	to	transgenerational	
effects	and	population	health	(iii)	EURADOS	in	that	it	will	require	a	high	
standard	of	radiation	dosimetry	for	cell	culture	systems,	model	organisms	and	a	
range	of	radiation	qualities	(iv)	NERIS	in	that	it	may	identify	biomarkers	of	
exposure	or	effect	(v)	medical	applications	in	that	biomarkers	may	be	identified	
that	can	be	used	for	diagnosis	of	individual	sensitivity	to	radiotherapy	and	early	
detection	of	cancer	and	non‐cancer	diseases	(vi)	BSS	implementation	in	the	
future,	as	evidence	taken	in	to	account	in	ICRP	recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

The	research	topic	is	of European	and	wider	relevance	in	that	it	will	help	to	
determine	the	appropriate	risk‐benefit	assessment	for	radiation	use	in	all	
sectors,	in	this	way,	by	informing	the	system	of	protection	the	research	will	
ensure	that	the	population	and	non‐human	biota	are	neither	under	nor	over	
protected;	and	this	ensures	effective	and	efficient	resource	usage	
								‐MELODI	(Aug	2015):	Chapters	4.1,	4.2	and	4.3.	
								‐ALLIANCE	(Sept	2013):	p.6;	Challenge2,	topics	1	&	4	
								‐NERIS	(April	2014):	p.20;	Topic	5.8,	Health	surveillance	
								‐EURADOS	(May	2014):	p.17;	3.2.2	and	21;	3.3.1	

Impact:	decreased	
uncertainty	

The	research	is	expected	to	be	of	significance	for	the	development	of	better	risk	
estimates	for	other	types	of	genotoxic	stressors	that	are	challenging	the	health	of	
humans	and	other	species.	Biomarkers	of	exposure	and	diseases	applied	in	
epidemiology	will	significantly	reduce	the	uncertainties	of	the	present	risk	
estimates	in	the	low	dose/dose	rate	range	as	detailed	dose‐/dose‐rate	response	
information	will	be	generated.	Precise	dosimetry	of	internal	emitters	may	also	
significantly	decrease	uncertainty.	

Impact:	increased	
radiation	
protection		

The	proposed	research	will	provide	evidence	to	inform	judgements	on	one	of	the	
most	fundamental	aspects	of	the	system	of	protection,	namely,	which	is	the	best	
model	for	risk	extrapolation	for	cancer	and	non‐cancer	diseases.	The	research	
thus	informs	judgements	on	dose	limits	and	emergency	reference	levels.	

Impact:	increased	
acceptability	

The	understanding	gained	from	carrying	out	this	research	will	contribute	to	
increasing	acceptability	of	the	RP	system	as	it	will	provide	supporting	evidence	
for	judgements	on	the	model	used	for	risk	extrapolation	for	all	health	endpoints.		

Feasibility	 The	proposed	research	topic	is	feasible;	many	methods	have	been	developed	that	
can	carry	out	high‐throughput	“omic”	analyses	and	the	bioinformatics	needed	for	
the	transfer	of	this	results	into	a	mechanistic	understanding	is	at	hand.		
A	thorough	study	is	estimated	to	require	4	ys	duration	and	a	budget	of	2‐4	M	€	
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Priority	title	 To	explore	the	roles	of	specific	target	cells	for	low	dose/low	dose	rate	
radiation‐induced	late	developing	health	effects	such	as	cancers,	
circulatory	diseases	and	cataract	

Priority	description	 Currently,	radiation	risk	extrapolation	does	not	specifically	include	mechanistic	
considerations,	but	is	more	a	statistical	curve‐fitting	approach.	To	improve	
mechanistic	understanding	of	radiogenic	disease	processes	that	can	inform	
mechanistic	approaches	to	cancer	risk	extrapolation	several	key	pieces	of	
information	will	be	required.	Most	fundamentally,	it	is	important	to	identify	the	
cells	at	risk	of	conversion	into	the	disease	state,	and	enumerate	these.	For	the	
case	of	cancer	it	is	generally	assumed	that	stem	and	early	progenitor	cell	
populations	are	relevant,	but	these	are	not	generally	well	characterised,	
understood	in	their	responses	to	low	dose/dose‐rate	radiation	or	enumerated.	
Research	is	required	to	clarify	these	aspects,	and	similarly	to	identify,	enumerate	
and	define	radiation	responses	of	target	cell	populations	for	other	late‐
developing	diseases	such	as	circulatory	disease	and	cataract.		

European	relevance	 The	proposed	research	is	relevant	to	(i)	MELODI in	that	it	requires	
consideration	of	target	cells	relevant	for	radiogenic	diseases	and	low	dose/dose‐
rate	response,	providing	important	input	for	mechanistic	models	for	risk	
extrapolation	(ii)	EURADOS	in	that	it	will	require	a	high	standard	of	radiation	
dosimetry	for	cell	culture	systems,	model	organisms	and	a	range	of	radiation	
qualities	(iii)	NERIS	in	that	in	the	longer	term	it	will	strengthen	and	improve	risk	
estimation	and	thus	exposure	threshold	for	emergency	action	(iv)	BSS	
implementation	in	the	future,	as	evidence	can	be	expected	to	be	taken	in	to	
account	in	ICRP	recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

The	research	topic	is	of	European	and	wider	relevance	in	that	it	will	help	to	
determine	the	best	approaches	to	risk	extrapolation	for	all	late	developing	
diseases,	in	this	way	,	by	informing	the	system	of	protection,	the	research	will	
ensure	that	the	population	are	neither	under	nor	over	protected;	and	this	
ensures	effective	and	efficient	resource	usage	
								‐MELODI	(Aug	2015):	p.10	(and	others);	4.1.1,	4.2.1,	4.3.3	
								‐ALLIANCE	(Sept	2013):	p.26;	Challenge	2,	3.2.2.1	
								‐NERIS	(April	2014):	p.18;	Topic	5.1	
								‐EURADOS	(May	2014):	p.17,	3.2.2	

Impact:	decreased	
uncertainty	

The	research	will	improve	the	scientific	evidence	base	for	judgements	in	
radiation	protection.	It	will	address	the	issue	of	the	improvement	of	risk	
extrapolation	and	strengthening	the	scientific	evidence	base	for	risk	
extrapolation.		

Impact:	increased	
radiation	protection		

The	proposed	research	will	provide	evidence	to	inform	judgements	on	a	
fundamental	aspect	of	the	system	of	protection,	namely,	which	is	the	best	
approach	for	risk	extrapolation	for	cancer	and	non‐cancer	diseases.	The	research	
thus	in	the	long	term	informs	judgements	on	dose	limits	and	emergency	
reference	levels.	

Impact:	increased	
acceptability	

The	understanding	gained	from	carrying	out	this	research	will	contribute	to	
increasing	acceptability	of	the	radiation	protection	system	as	it	will	provide	
supporting	evidence	for	judgements	on	the	approach	used	for	risk	extrapolation	
for	all	health	endpoints.	The	research	may	provide	evidence	either	to	support	or	
contradict	the	currently	adopted	approaches.	

Feasibility	 The	proposed	research	topic	is	feasible;	many	methods	have	been	developed	
that	can	identify	stem	cells	in	vivo	and	in	vitro,	fundamental	research	in	stem	cell	
biology	has	developed	an	impressive	range	of	methods	for	cell	manipulation	and	
imaging	that	can	be	utilised	and	there	is	a	growing	body	of	technical	competence	
in	Europe	
It	may	be	necessary	to	consider	funding	projects	that	focus	on	a	specific	
disease/target	cell	population.	A	potentially	useful	study	is	estimated	to	require	
4	years	duration	and	a	budget	of	2‐3M	Euro	
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Priority	title	 To	understand	the	potential	impact	of	individual	susceptibility	on	
radiation	risk	using	cohorts	and/or	systems	models	with	variations	in	
sensitivity	to	low	doses	of	radiation,	so	that	differences	in	the	response	
pathways	can	be	detected	and	biomarkers	validated.	

Priority	description	 Studies	of	carriers	of	BRCA1/2	mutations	and	studies	of	cancer	patients	have	
shown	that	single	nucleotide	polymorphisms	(SNPs)	in	a	number	of	genes	can	
modify	the	radiation	responses	–	either	in	the	long	term	(risk	of	cancer)	or	in	the	
short	to	medium	term	(adverse	reaction	to	radiotherapy).	Differences	in	
sensitivity	have	also	been	observed	in	relation	to	gender,	age	at	exposure,	state	
of	health,	genetic	and	epigenetic	make‐up,	lifestyle,	and	age	attained.	
At	present,	there	is	insufficient	information	on	the	influence	of	individual	
radiation	sensitivity	on	health	risk	estimates	at	low	doses/dose‐rates.		
Research	is	required	on	the	extent	of	variation	of	individual	sensitivity	in	the	
population,	on	the	factors	contributing	to	this	variation,	as	well	as	integration	of	
mechanistic	studies	in	the	quantitative	evaluation	of	health	risk.	

European	relevance	 Individual	sensitivity	is	one	of	the	three	key	policy	questions	in	the	MELODI SRA	
and	one	of	the	main	research	priorities	in	the	HLEG.		
It	is	also	important	for	NERIS	in	emergency	response	and	surveillance	after	
accidents	–	children,	pregnant	women	and	elderly/ill	persons	being	priority	
groups	for	radiation	protection	in	the	case	of	an	accident	‐	;	for	ALLIANCE	in	
protection	of	non‐human	biota.	Studies	of	radiation	sensitivity	obviously	need	
adequate	dosimetry,	including	biological	dosimetry,	and	hence	there	is	an	
important	role	for	EURADOS.		
‐Individual	sensitivity	is	extremely	relevant	for	radiation	protection	of	patients	
undergoing	both	diagnostic	and	therapeutic	irradiations,	where	the	possibility	of	
using	other	medical	procedures	(MRI	for	imaging,	surgery/chemotherapy/	
hormone	therapy/immune	therapy	for	treatment)	exist.	
	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

A	multidisciplinary	approach	is	needed	to	address	this	topic,	including	
epidemiologists,	biologists,	clinicians,	dosimetrists	and	modellers,	as	well	as	–for	
aspects	related	to	response	to	radiation	accidents	–	social	scientists,	ethicists	
and	psychologists.	
									‐MELODI	(Aug	2015):	p.15‐17;	4.3	(Individual	Radiation	Sensitivity)	
									‐ALLIANCE	(Sept	2013):	p.26;	Challenge	2,	topics	1	&	2	
									‐NERIS	(April	2014):	p.20;	Topic	5.8,	Health	surveillance	
									‐EURADOS	(May	2014):	p.17;	3.2.2	and	p.21;	3.3.1	

Impact:	decreased	
uncertainty	

Individual	differences	in	sensitivity	raises	ethical	and	policy	question	as	to	
whether	some	individuals	or	groups	are	inadequately	protected	by	the	present	
system	and	regulations.	Answers	to	this	question	are	therefore	urgently	needed.	

Impact:	increased	
radiation	protection		

Identification	 of	 sensitive	 persons	 in	 the	 population	 can	 lead	 to	 better	 RP	 –in	
medicine	 (where	 approaches	 not	 involving	 IR	 can	 be	 used),	 in	 occupational	
settings	as	well	as	in	the	general	population	after,	for	example,	accidents	

Impact:	increased	
acceptability	

Understanding	the	potential	impact	of	individual	susceptibility	will	contribute	to	
a	more	realistic	assessment	of	radiation	health	risks	increasing	the	acceptability	
of	the	radiation	protection	system.		

Feasibility	 Scientific	/	technological	competences	needed	for	this	topic	are	available	in	
Europe.	Different	approaches	can	be	considered,	including	(molecular)	
epidemiological	studies	of	cancer	patients	(e.g.	WECARE	study)	or	cohorts	of	
genetically	predisposed	individuals	(carriers	of	specific	mutations,	AT	
heterozygotes,...),	system	modelling,	studies	of	biomarkers,	animal	models.	
A	thorough	study	is	estimated	to	require	4	years	duration	(especially	to	address	
transgenerational	issues)	and	a	budget	of	2‐4M	Euro	
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NERIS	  is	  a	  European	  Platform	  on	  preparedness	  for	  nuclear	  and	  radiological	  emergency	  
response	  and	  recovery,	  founded	  in	  June	  2010.	  The	  mission	  of	  the	  NERIS	  Platform	  is	  to	  
establish	  a	  forum	  for	  dialogue	  and	  methodological	  development	  between	  all	  European	  
organisations	  and	  associations	  taking	  part	  in	  decision	  making	  of	  protective	  actions	  in	  nuclear	  
and	  radiological	  emergencies	  and	  recovery	  in	  Europe.	  55	  institutions	  are	  currently	  member	  
of	  the	  NERIS	  platform	  from	  which	  28	  supporting	  organizations.	  

An	  integral	  part	  of	  the	  mission	  of	  NERIS	  is	  to	  identify	  gaps	  and	  needs	  for	  further	  research	  and	  
developments	  and	  addressing	  new	  and	  emerging	  challenges	  in	  the	  field	  of	  preparedness	  for	  
nuclear	  or	  radiological	  emergency	  response	  and	  recovery.	  The	  Strategic	  Research	  Agenda	  
(SRA)	  of	  NERIS,	  coordinated	  by	  the	  NERIS	  R&D	  Committee,	  identifies	  these	  research	  needs.	  

In	  the	  context	  of	  future	  EU	  research	  calls,	  NERIS	  has	  identified	  current	  research	  priorities	  
which	  can	  serve	  as	  input	  for	  defining	  call	  topics.	  The	  definition	  of	  the	  research	  priorities	  
proposed	  here	  is	  based	  on	  the	  following	  elements:	  

• The	  priorities	  identified	  in	  the	  current	  SRA	  of	  NERIS:	  http://www.eu-‐neris.net/;	  
• The	  input	  from	  the	  members	  of	  the	  NERIS	  R&D	  Committee;	  
• The	  recently	  organized	  NERIS	  workshop	  (Milano,	  April	  2015)	  and	  especially	  the	  

conclusions	  from	  the	  session	  rapporteurs;	  
• A	  consultation	  of	  all	  NERIS	  members	  related	  to	  the	  identified	  priorities	  (July	  2015);	  
• The	  Operra	  survey;	  
• The	  realizations	  in	  past	  and	  current	  EU	  funded	  projects	  and	  especially	  from	  the	  

Fukushima	  experience.	  

Research	  and	  development	  in	  the	  field	  of	  emergency	  management	  and	  recovery	  at	  the	  
European	  level	  calls	  for	  co-‐operation	  between	  authorities,	  emergency	  centres,	  research	  
organisations	  and	  the	  academic	  community	  in	  different	  countries,	  as	  well	  as	  interactions	  
with	  key	  concerned	  stakeholders	  with	  the	  goal	  to	  enhance	  adequate	  and	  coherent	  response	  
throughout	  Europe	  in	  case	  of	  a	  nuclear	  and	  or	  a	  radiological	  event.	  	  To	  reach	  this	  goal,	  apart	  
from	  advances	  in	  the	  development	  of	  models,	  research	  improving	  the	  decision-‐making	  
processes	  is	  crucial	  (NERIS	  SRA	  key	  topic	  5).	  Four	  out	  of	  the	  six	  priority	  subjects	  proposed	  
here	  are	  falling	  within	  this	  key-‐topic	  and	  include	  uncertainty	  handling	  in	  emergency	  
response	  and	  recovery,	  robust	  decision	  making,	  countermeasure	  preparedness	  strategy	  and	  
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monitoring	  strategies.	  This	  research	  requires	  a	  highly	  multidisciplinary	  approach	  and	  should	  
include	  societal	  and	  ethical	  aspects.	  The	  identified	  priority	  research	  needs	  related	  to	  
advances	  in	  modelling	  are	  in	  the	  domain	  of	  atmospheric	  dispersion	  modelling	  and	  local	  
radio-‐ecological	  modelling.	  Based	  on	  the	  exchange	  of	  ideas	  with	  other	  radiation	  protection	  
platforms	  (MELODI,	  ALLIANCE,	  EURADOS)	  a	  link	  with	  potential	  common	  research	  priorities	  
was	  identified.	  
	  
A	  short	  description	  of	  the	  current	  ranked	  research	  priorities	  identified	  by	  NERIS	  are	  given	  
below.	  A	  more	  detailed	  description	  can	  be	  found	  in	  the	  annex.	  
	  

1. Assessment	  of	  and	  communication	  of	  uncertainties.	  Investigation	  of	  data	  
uncertainties	  (model	  or	  monitoring	  results)	  and	  how	  they	  can	  be	  communicated,	  e.g.	  
in	  model	  results	  and	  in	  Decision	  Support	  Systems	  (DSS)	  to	  help	  decision-‐makers	  to	  
understand	  the	  radiological	  situation.	  This	  includes	  also	  work	  on	  model	  sensitivity,	  
validity	  of	  model	  results	  and	  inter-‐comparisons	  of	  models	  and	  measurements.	  

2. Robust	  decision-‐making.	  Structuring	  the	  decision	  processes	  and	  the	  protective	  
strategies	  at	  national,	  regional	  and	  local	  levels	  with	  the	  help	  of	  formal	  decision	  aid	  
tools,	  such	  as	  multi-‐criteria	  analysis	  and	  on	  the	  basis	  of	  feedback	  from	  stakeholder	  
processes.	  Development	  of	  guidance	  on	  the	  use	  of	  DSS	  in	  the	  various	  phases	  of	  an	  
event	  based	  on	  feedback	  from	  stakeholder	  processes	  and	  from	  Fukushima	  
experience	  in	  emergency	  response	  and	  recovery.	  

3. Countermeasure	  strategy	  preparedness.	  Development	  of	  sustainable	  preparedness	  
strategy	  at	  Local,	  National	  and	  European	  level,	  based	  on	  the	  analysis	  of	  
countermeasures	  for	  relevant	  accident	  scenarios.	  Ensuring	  that	  parameters	  
governing	  the	  radiological	  consequences	  can	  be	  identified	  in	  time	  to	  enable	  
optimized	  remediation	  and	  contribute	  to	  the	  elaboration	  of	  robust	  recovery	  
strategies.	  

4. Atmospheric	  dispersion	  modelling.	  To	  make	  more	  reliable	  forecasts	  of	  atmospheric	  
dispersion,	  including	  data	  assimilation	  and	  improved	  inverse	  modelling	  (to	  determine	  
source	  term	  and/or	  source	  location)	  in	  different	  environments	  (e.g.	  urban	  areas)	  
and/or	  at	  different	  spatial	  scales	  (near	  range	  to	  global	  scale).	  

5. Local	  radio-‐ecological	  models.	  Development	  and	  integration	  in	  general	  DSS	  of	  local	  
radio-‐ecological	  models	  interlinked	  with	  monitoring	  information	  and	  the	  more	  global	  
and	  food	  chain	  dose	  models.	  Investigate	  the	  capability	  of	  such	  models	  to	  be	  operated	  
by	  local	  stakeholders	  as	  farmers	  or	  local	  communities.	  Link	  with	  ALLIANCE.	  

6. Monitoring	  strategies.	  Optimised	  use	  of	  monitoring	  resources,	  including	  mobile	  units	  
and	  trans-‐border	  issues.	  Integration	  of	  new	  monitoring	  technologies	  (e.g.;	  drones).	  
Development	  of	  processes	  and	  tools	  for	  integrating	  the	  monitoring	  results	  from	  
experts	  and	  lay	  people	  into	  a	  common	  operational	  picture	  (monitoring	  
crowdsourcing).	  Information	  fusion	  (radiological	  and	  non-‐radiological).	  Link	  with	  
EURADOS	  but	  focus	  on	  strategy	  and	  integration,	  less	  on	  the	  improvement	  or	  
development	  of	  new	  measurement	  methods/techniques.	  	  
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Priority	  1	   Assessment	  of	  and	  communication	  on	  uncertainties	  
Priority	  description	   Important	  advances	  have	  been	  made	  in	  the	  last	  decades	  in	  the	  development	  of	  models	  

and	  monitoring	  methods	  for	  evaluating	  the	  impact	  of	  nuclear/radiological	  events	  or	  
assist	  in	  the	  recovery	  phase	  after	  such	  an	  accident.	  Examples	  are	  the	  validation	  of	  food	  
chain	  and	  hydrological	  models,	  validation	  of	  the	  RODOS	  model	  for	  the	  Hanford	  
scenario,	  use	  of	  models	  &	  monitoring	  methods	  in	  the	  aftermath	  of	  the	  Fukushima	  
accident.	  However,	  uncertainty	  in	  these	  assessments	  has	  never	  been	  addressed	  in	  
detail.	  Both,	  uncertainty	  arising	  from	  limited	  information,	  especially	  in	  the	  early	  phase	  
of	  an	  accident,	  as	  well	  as	  inherent	  model	  or	  monitoring	  uncertainties	  have	  to	  be	  
addressed	  and	  communicated	  properly.	  The	  research	  needs	  identified	  are:	  	  

-‐ The	  investigation	  of	  data	  uncertainties	  on	  model	  or	  monitoring	  results	  and	  
how	  to	  propagate	  uncertainty	  through	  simulation	  models;	  

-‐ How	  to	  communicate	  uncertainty	  to	  decision-‐makers.	  
Key	  research	  questions	  are:	  

-‐ Identify	  the	  need	  of	  decision	  makers:	  	  how	  to	  include	  uncertain	  information	  
from	  simulation	  and	  modelling	  in	  their	  decision	  making	  process,	  helping	  them	  
to	  avoid	  rigid	  schemes	  with	  the	  likely	  difficulties	  for	  implementation	  and	  social	  
acceptance?	  

-‐ Define	  the	  level	  of	  uncertainty	  for	  the	  key	  simulation	  areas	  of	  a	  DSS;	  
-‐ How	  to	  include/visualise	  uncertainty	  in	  the	  results	  of	  simulations	  &	  

measurements	  and	  how	  to	  propagate	  them	  between	  simulations	  (e.g.	  source	  
term	  –	  dispersion	  –	  dose	  assessment)?	  

-‐ Is	  there	  a	  methodology	  for	  uncertainty	  handling	  and	  sensitivity	  analysis	  
applicable	  for	  all?	  	  

-‐ How	  to	  communicate	  uncertainty	  –	  legal,	  social	  and	  ethical	  aspects?	  
European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.1).	  	  

Especially	  in	  European	  context,	  in	  which	  accidents	  have	  a	  high	  probability	  to	  have	  cross	  
border	  consequences,	  having	  better	  insight	  in	  the	  uncertainty	  of	  evaluations	  based	  on	  
models	  or	  monitoring	  and	  how	  to	  communicate	  and	  visualize	  these	  uncertainties	  is	  of	  
key	  importance	  to	  come	  to	  common	  European	  decisions	  on	  protective	  actions	  and	  for	  
the	  harmonization	  of	  intervention	  levels	  across	  Europe.	  	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

Uncertainty	  handling	  is	  crucial	  in	  all	  aspects	  of	  radiation	  protection	  and	  of	  importance	  
in	  several	  disciplines:	  apart	  from	  assessments	  in	  nuclear	  emergency	  response	  and	  
recovery	  it	  is	  of	  importance	  e.g.	  in	  radio-‐ecological	  modelling	  (ALLIANCE),	  dosimetry	  
(EURADOS)	  and	  studying	  dose-‐effect	  relationships	  (MELODI).	  

Impact:	  decreased	  
uncertainty	  

Better	  understanding	  and	  quantification	  of	  the	  sources	  of	  uncertainty	  will	  result	  in	  
efforts	  to	  reduce	  the	  main	  sources	  of	  uncertainty.	  

Impact:	  increased	  
radiation	  protection	  	  

Taking	  into	  account	  the	  uncertainty	  of	  model	  calculations	  and	  monitoring	  results	  makes	  
it	  possible	  to	  elaborate	  better	  scientifically	  sound	  decisions,	  as	  well	  as	  more	  acceptable	  
from	  the	  social	  and	  ethical	  points	  of	  view.	  

Impact:	  increased	  
acceptability	  

One	  of	  the	  main	  challenges	  of	  communication	  of	  uncertainties	  is	  to	  improve	  the	  
decision-‐making	  processes	  (DMP).	  

Feasibility	   The	  propagation	  of	  the	  uncertainty	  between	  simulations	  is	  a	  scientific	  challenge.	  
However,	  model	  developers	  are	  the	  key	  scientists	  to	  address	  this	  topic.	  	  	  	  
Estimation	  of	  the	  budget:	  	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  scientific	  relevance	  because	  by	  identification	  of	  the	  uncertainties	  
new	  research	  priorities	  will	  be	  identified.	  In	  addition,	  it	  has	  a	  very	  societal	  relevance	  by	  
addressing	  uncertainties	  to	  improve	  DMP	  and	  favour	  the	  communication	  with	  the	  
public.	  
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Priority	  2	   Robust	  decision-‐making	  
Priority	  description	   Further	  developments	  in	  decision-‐making	  are	  currently	  required	  to	  clearly	  address	  i)	  

the	  structure	  of	  the	  different	  levels	  of	  decision-‐making	  and	  the	  needs	  of	  different	  tools	  
and	  ii)	  how	  to	  make	  best	  use	  of	  existing	  Decision	  Support	  Systems	  (DSS).	  
The	  work	  proposed	  entails:	  
• Structuring	  the	  decision	  processes	  and	  the	  protective	  strategies	  at	  national,	  

regional	  and	  local	  levels	  with	  the	  help	  of	  formal	  decision	  aid	  tools,	  such	  as	  multi-‐
criteria	  analysis	  and	  on	  the	  basis	  of	  feedback	  from	  stakeholder	  processes.	  

• Development	  of	  guidance	  on	  the	  use	  of	  DSS	  in	  the	  various	  phases	  of	  an	  event	  
based	  on	  feedback	  from	  stakeholder	  processes	  and	  from	  Fukushima	  experience	  in	  
emergency	  response	  and	  recovery.	  	  	  

The	  work	  proposed	  will	  investigate:	  how	  are	  DSS	  used	  today	  and	  if	  this	  complies	  with	  
their	  existing	  structure	  and	  robustness;	  the	  potential	  added	  value	  of	  using	  formal	  
decision-‐aiding	  tools	  in	  the	  decision-‐making	  process;	  the	  adequacy	  of	  decision	  support	  
tools	  at	  different	  levels	  of	  decision-‐making,	  including	  all	  possible	  stakeholder	  groups;	  
stakeholder	  involvement	  in	  the	  preparedness	  phase:	  the	  use	  of	  predefined	  strategies	  in	  
emergency	  and	  recovery	  management	  and	  inclusion	  of	  social	  resources	  (crowd	  
sourcing,	  stakeholder	  participation,…)	  in	  the	  Decision-‐Making	  Processes	  (DMP).	  	  

European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.3).	  	  
Moreover,	  the	  work	  proposed	  will	  help	  evaluating	  if	  pre-‐defined	  protective	  strategies	  
are	  sufficient	  to	  manage	  the	  early	  phase	  of	  an	  emergency	  and	  if	  yes,	  how	  to	  define	  and	  
use	  them	  in	  an	  emergency.	  It	  is	  thus	  relevant	  to	  the	  implementation	  of	  the	  BSS,	  namely	  
recommendations	  regarding	  emergency	  planning	  and	  recovery	  strategies.	  	  
Finally,	  the	  work	  is	  grounded	  on	  strong	  stakeholder	  involvement	  and	  will	  entail	  
establishing	  legal,	  social	  and	  ethical	  guidelines;	  it	  will	  thus	  require	  input	  from	  social	  
sciences	  and	  humanities	  and	  contribution	  from	  stakeholder	  engagement	  processes	  in	  
Europe.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

The	  topic	  is	  highly	  relevant	  at	  European	  level,	  since	  it	  will	  lead	  to	  the	  identification	  of	  
criteria	  for	  the	  “optimal”	  use	  of	  European	  DSS	  and	  the	  development	  of	  additional	  
guidance	  material	  to	  support	  their	  usage.	  	  
The	  topic	  is	  related	  to	  the	  priorities	  described	  in	  the	  SRA	  of	  European	  platforms:	  	  
	  -‐	  NERIS:	  Key	  Topic	  5,	  sub-‐topic	  5.3	  	  -‐ALLIANCE:	  Challenge	  3	  

Impact:	  decreased	  
uncertainty	  

By	  helping	  to	  develop	  appropriate	  tools	  to	  support	  the	  decision-‐making	  process	  at	  the	  
various	  levels,	  the	  topic	  will	  contribute	  to	  decreased	  uncertainty	  concerning	  the	  
efficiency	  of	  the	  protection	  and	  thus	  to	  the	  health	  effects	  for	  people	  in	  emergency	  and	  
recovery	  situations.	  

Impact:	  increased	  
radiation	  protection	  	  

By	  contributing	  to	  an	  improved	  decision-‐making	  process	  on	  protective	  actions	  in	  case	  
of	  a	  nuclear	  or	  radiological	  accident,	  it	  will	  contribute	  to	  better	  protection	  of	  workers,	  
people	  living	  in	  affected	  area	  and	  the	  general	  public	  in	  emergency	  and	  recovery	  
situations.	  

Impact:	  increased	  
acceptability	  

A	  better	  structured	  and	  more	  efficient	  decision-‐making	  process	  will	  bring	  increased	  
transparency	  and	  grounds	  for	  justification	  of	  protective	  actions	  in	  case	  of	  an	  
emergency	  and	  recovery	  situations.	  It	  will	  thus	  also	  contribute	  to	  increased	  social	  
participation	  in	  the	  DMP	  and	  thus	  improve	  efficiency	  of	  protection	  and	  favour	  
reassurance.	  

Feasibility	   The	  scientific/technological	  competences	  needed	  for	  this	  topic	  are	  available	  in	  Europe.	  	  
Estimation	  of	  the	  budget:	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  societal	  relevance	  since	  it	  aims	  at	  a	  better	  protection	  of	  the	  
population	  in	  case	  of	  a	  nuclear	  or	  radiological	  situation.	  
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Priority	  3	   Countermeasure	  strategy	  preparedness	  
Priority	  description	   Several	  European	  projects	  in	  past	  Framework	  Programmes	  have	  addressed	  the	  multiple	  

dimensions	   (radiological	   effectiveness,	   technical	   feasibility,	   stakeholder	   involvement,	  
economic	  impact,	  legal	  issues,	  etc.)	  of	  management	  options	  for	  agricultural	  and	  urban	  
areas	   in	   the	   aftermath	   of	   a	   nuclear	   accident	   (FARMING,	   SAGE,	   EURANOS,	   NERIS	   TP,	  
PREPARE	  (on-‐going	  project)).	  The	  accident	  in	  Fukushima	  highlighted	  however,	  the	  need	  
for	  further	  work	  in	  the	  area	  of	  emergency	  and	  recovery	  preparedness	  and	  response	  as	  
regards	  the	  development	  of	  countermeasure	  and	  recovery	  strategies,	  by:	  	  
§ Drawing	   the	   lessons	   on	   the	   applicability,	   efficiency	   and	   sustainability	   of	  

countermeasures	  strategies	  from	  the	  emergency	  and	  recovery	  responses	  following	  
the	  Fukushima	  accident;	  

§ Improving	   the	   adequacy	   of	   existing	   decision-‐making	   processes	   and	   tools	   at	  
national/regional/local	   levels	   to	   favour	   the	   preparedness	   of	   efficient	  
countermeasure	  and	  recovery	  strategies;	  

§ Achieving	   sustainable	   engagement	   of	   local	   stakeholders	   in	   emergency	   and	  
recovery	  preparedness	  and	  response.	  

The	  work	  proposed	  under	  this	  topic	  entails:	  
• The	   development	   of	   sustainable	   preparedness	   strategy	   at	   Local,	   National	   and	  

European	   level,	   based	   on	   the	   analysis	   of	   countermeasures	   for	   relevant	   accident	  
scenarios	  and	  recovery	  strategies;	  

• Ensuring	   that	   parameters	   governing	   the	   radiological	   consequences	   can	   be	  
identified	  in	  time	  to	  enable	  optimized	  remediation;	  

• Ensuring	  that	  countermeasures	  preserve	  territorial	  resilience.	  
European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.7).	  	  

Inputs	   from	   social	   sciences	   and	   humanities	   are	   required	   concerning	   the	   social	   and	  
ethical	  dimensions	  of	  countermeasure	  and	  recovery	  strategies.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

The	  accidents	  in	  Chernobyl	  and	  Fukushima	  demonstrated	  that	  consequences	  of	  nuclear	  
accidents	  exceed	  by	   far	  national	  boundaries	   and	   last	  over	   several	  decades.	   The	   topic	  
proposed	   will	   contribute	   to	   improved	   preparedness	   and	   response	   to	   nuclear	   and	  
radiological	  emergency	  and	  recovery	  situations.	  It	  is	  highly	  relevant	  at	  European	  level,	  
since	   it	   entails	   the	   development	   of	   sustainable	   preparedness	   strategies	   at	   both	   local	  
and	  European	  level	  and	  will	  allow	  to	  draw	  the	  lessons	  from	  the	  long-‐term	  management	  
of	  the	  consequences	  of	  the	  Fukushima	  accident.	  	  	  
The	  topic	  is	  related	  to	  the	  priorities	  described	  in	  the	  SRA	  of	  European	  platforms:	  	  
NERIS:	  Key	  Topic	  5,	  sub-‐topic	  5.7	  &	  ALLIANCE:	  Challenge	  1.	  

Impact:	  decreased	  
uncertainty	  

Optimized	  remediation	  contributes	  to	  decreasing	  uncertainty	  concerning	  the	  effects	  on	  
people	  and	  the	  environment	  in	  emergency	  and	  recovery	  situations	  and	  to	  improve	  the	  
stakeholder	  engagement	  in	  the	  strategies.	  

Impact:	  increased	  
radiation	  protection	  	  

By	  developing	  sustainable	  countermeasure	  and	  recovery	  strategies	  and	  ensuring	  that	  
parameters	  governing	  the	  radiological	  consequences	  are	  identified	  in	  time	  to	  enable	  
optimized	  remediation,	  the	  topic	  contributes	  to	  improved	  protection	  of	  the	  population	  
in	  emergency	  and	  recovery	  situations.	  

Impact:	  increased	  
acceptability	  

Stakeholder	  involvement	  at	  different	  levels	  of	  preparedness	  and	  response	  will	  reinforce	  
the	  efficiency	  of	  decisions	  taken	  in	  case	  of	  emergency	  and	  recovery	  situations	  and	  will	  
lead	  to	  increased	  acceptability	  of	  countermeasures	  strategies.	  It	  will	  also	  increase	  the	  
capability	  of	  resilience	  in	  case	  of	  an	  accident.	  

Feasibility	   The	  scientific	  /	  technological	  competences	  needed	  for	  this	  topic	  are	  available	  in	  
Europe.	  Estimation	  of	  the	  budget:	  0.7-‐1.5	  M€,	  duration	  3	  years.	  	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  societal	  relevance	  since	  it	  aims	  at	  a	  better	  protection	  of	  the	  
population	  in	  case	  of	  a	  nuclear	  or	  radiological	  situation.	  It	  will	  also	  allow	  to	  draw	  the	  
lessons	  from	  the	  management	  of	  the	  consequences	  of	  the	  Fukushima	  accident.	  
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Priority	  4	   Atmospheric	  dispersion	  modelling	  
Priority	  description	   Atmospheric	  dispersion	  models	  are	  the	  key	  tools	  to	  study	  the	  impact	  of	  atmospheric	  

releases	  of	  radioactive	  material	  to	  humans	  and	  the	  environment.	  Although	  a	  long	  
history	  exists	  in	  the	  development	  of	  atmospheric	  dispersion	  models	  and	  recent	  
improvements	  such	  as	  worldwide	  applicability	  of	  the	  JRODOS	  system	  (FP7	  project	  
NERIS-‐TP),	  the	  use	  of	  higher	  spatial	  and	  temporal	  resolution	  meteorological	  data	  (FP7	  
project	  PREPARE)	  and	  source	  term	  estimation	  based	  on	  monitoring	  have	  been	  
achieved,	  several	  improvements	  are	  still	  required.	  Important	  steps	  can	  still	  be	  made	  to	  
improve	  reliable	  forecasts	  of	  atmospheric	  dispersion,	  including	  data	  assimilation	  and	  
inverse	  modelling	  to	  determine	  source	  term	  and/or	  source	  location.	  Especially	  in	  
specific	  environments	  e.g.	  urban	  areas	  and	  specific	  ranges	  (e.g.	  the	  near-‐range)	  room	  
for	  improvement	  is	  possible.	  Specifically	  highly	  interesting	  research	  questions	  are:	  

• Model	  improvements	  responding	  to	  the	  needs	  of	  decision-‐makers	  in	  specific	  
areas:	  e.g.,	  near-‐range,	  urban	  areas,	  confined	  spaces;	  

• Inverse	  modelling	  and	  data	  assimilation	  techniques	  related	  to	  dispersion	  
modelling	  from	  near-‐range	  to	  global	  scales;	  

• Multi-‐scale	  modelling:	  how	  to	  integrate	  model	  calculations	  from	  local	  to	  global	  
scale	  to	  allow	  coordinated	  use	  of	  ADM;	  	  

• Better	  understanding	  of	  the	  complex	  interplay	  between	  time-‐varying	  release	  
characteristics	  and	  meteorological	  conditions	  (e.g.	  use	  of	  ensembles,	  impact	  of	  
precipitation,	  …);	  

• Statistical	  analysis	  and	  graphical	  representation	  of	  multiple	  model	  simulations	  
(using	  different	  source	  terms	  and	  meteorological	  analyses),	  including	  use	  of	  
below-‐threshold	  data	  (null	  measurements);	  

• Model	  validation,	  robust	  uncertainty	  handling	  and	  visualization	  in	  ADM.	  
	  

European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  1).	  Improved	  and	  
validated	  modelling	  tools	  will	  help	  harmonization	  of	  emergency	  countermeasures	  
across	  Europe.	  	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

Atmospheric	  dispersion	  modelling	  is	  of	  particular	  interest,	  apart	  from	  assessing	  the	  
impact	  of	  emergency	  exposures,	  in	  the	  impact	  analysis	  of	  routine	  emissions	  in	  planned	  
exposures	  (planned	  exposure	  situations,	  …).	  

Impact:	  decreased	  
uncertainty	  

Improved	  and	  validated	  models	  will	  reduce	  the	  uncertainty	  in	  the	  output	  generated	  by	  
the	  models	  and	  in	  all	  further	  assessments	  of	  the	  radiological	  evaluation	  and	  improve	  
advice	  to	  the	  decision-‐makers.	  	  

Impact:	  increased	  
radiation	  protection	  	  

Improved	  and	  validated	  models	  for	  different	  ranges	  and	  environments	  will	  contribute	  
to	  better	  protection	  strategies	  and	  increase	  in	  this	  way	  radiation	  protection.	  	  

Impact:	  increased	  
acceptability	  

More	  confidence	  in	  model	  calculations	  will	  result	  in	  more	  confidence	  in	  protection	  
strategies	  and	  increase	  the	  acceptability	  of	  advised	  countermeasures.	  

Feasibility	   Atmospheric	  dispersion	  modelling	  is	  a	  key	  research	  theme	  within	  the	  emergency	  and	  
NERIS	  community	  for	  many	  years.	  Improvements	  are	  linked	  to	  the	  access	  to	  better	  
meteorological	  data,	  increasing	  computer	  power	  and	  the	  continuous	  development	  of	  
dispersion	  and	  transport	  methodologies	  (e.g.	  Computational	  Fluid	  Dynamics).	  	  	  
Estimation	  of	  the	  budget:	  	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  continuous	  improvements	  in	  meteorological	  forecasts	  and	  calculation	  methods	  
allow	  the	  improvement	  of	  dispersion	  models	  for	  specific	  ranges	  and	  environments.	  Also	  
very	  specific	  situations	  require	  new,	  more	  advanced	  modelling	  techniques.	  
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Priority	  5	   Local	  radio-‐ecological	  models	  
Priority	  description	   Past	   and	   on-‐going	   European	   projects	   (FUTURAE,	   EURANOS,	   NERIS-‐TP,	   COMET,	  

PREPARE)	   have	   contributed	   to	   the	   development	   and	   integration	   in	   Decision	   Support	  
Systems	   (DSS)	   of	   models	   for	   the	   estimation	   of	   the	   radiological	   spatial-‐temporal	  
situation	   in	   different	   environments	   (terrestrial	   and	   aquatic)	   and	   the	   impact	   on	  
population.	   Such	   models	   have	   been	   applied	   for	   remediation	   purpose	   in	   both	  
emergency	   and	   recovery	   situations.	   Furthermore,	   generic	   regionalisation	   has	   been	  
done	  for	  different	  European	  climatic	  regions	  of	  the	  radiological	  parameters	  and	  other	  
socio-‐economic	  factors.	  
However,	  there	  is	  a	  need	  to:	  
§ Develop	  /	  adapt	  the	  radio-‐ecological	  models	  used	  in	  DSS	  for	  the	  preparedness	  and	  

management	  of	  the	  emergency	  and	  recovery	  to	  the	  complex	  local	  specificity;	  
§ Apply	   the	   radio-‐ecological	   models	   to	   establish	   feasible	   and	   efficient	   site-‐specific	  

remediation	  and	  monitoring	  strategies;	  
§ Improve	   the	   operability	   and	   the	   understanding	   of	   the	   dose	   assessment	   and	  

countermeasures	  models	  by	  potential	  users,	  including	  non-‐expert	  stakeholders.	  
The	  work	  proposed	  under	  this	  topic	  entails:	  
• Development	   and	   integration	   in	   general	   DSS	   of	   local	   radio-‐ecological	   models	  

interlinked	  with	  monitoring	  information	  and	  the	  more	  global	  and	  food	  chain	  dose	  
models;	  

• Estimation	   of	   the	   efficiency	   and	   spatial-‐temporal	   evolution	   of	   the	   protective	  
/remediation	  actions	  in	  relation	  to	  site-‐specific	  characteristics;	  

• Investigation	  of	  the	  capability	  of	  locally	  customised	  models	  to	  be	  operated	  by	  local	  
stakeholders	  as	  farmers	  or	  local	  communities	  especially	  for	  the	  recovery	  situation;	  

• Identification/classification	  of	  vulnerable	  areas	  in	  European	  environments	  with	  the	  
implication	  of	  stakeholders.	  

European	  relevance	   The	  topic	  is	  highly	  relevant	  at	  European	  level	  since	  it	  involved	  further	  developments	  of	  
European	   DSS,	   such	   that	   they	   can	   be	   used	   at	   local	   level	   in	   order	   to	   allow	   enhanced	  
preparedness	  and	  optimised	  response.	  	  
The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.6).	  	  
Inputs	   from	   social	   sciences	   and	   humanities	   are	   required	   concerning	   stakeholder	  
involvement	  at	  local	  level.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

The	  topic	  proposed	  will	  contribute	  to	  improved	  preparedness	  and	  response	  to	  nuclear	  
and	  radiological	  emergency	  and	  recovery	  situations.	  	  
The	  topic	  is	  related	  to	  the	  priorities	  described	  in	  the	  SRA	  of	  European	  platforms:	  	  
NERIS:	  Key	  Topic	  5,	  sub-‐topic	  5.6	  	  	  &	  ALLIANCE:	  Challenge	  1	  and	  Challenge	  3.	  

Impact:	  decreased	  
uncertainty	  

Adaptation	  of	  generic	  models	  to	  the	  specificity	  of	  the	  local	  areas	  affected	  by	  a	  nuclear	  
or	  radiological	  accident	  will	  lead	  to	  an	  improvement	  in	  the	  estimation	  of	  radiological	  
transfer	  and	  impact	  on	  population.	  This	  in	  turns	  leads	  to	  decreased	  uncertainty	  in	  the	  
estimation	  concerning	  the	  effects	  on	  people	  and	  the	  environment	  in	  emergency	  and	  
recovery	  situations.	  

Impact:	  increased	  
radiation	  protection	  	  

The	  topic	  will	  contribute	  to	  optimised	  decision-‐support	  and	  thus	  to	  increased	  
protection	  of	  the	  population	  in	  emergency	  and	  recovery	  situations.	  

Impact:	  increased	  
acceptability	  

Empowering	  local	  stakeholder	  and	  communities	  with	  tools	  adapted	  to	  the	  specificity	  of	  
the	  local	  context	  will	  contribute	  to	  increased	  preparedness	  and	  higher	  efficiency	  and	  
acceptability	  of	  countermeasures	  strategies.	  	  

Feasibility	   The	  scientific	  /	  technological	  competences	  needed	  for	  this	  topic	  are	  available	  in	  
Europe.	  Estimation	  of	  the	  budget:	  0.5	  -‐	  1	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  societal	  relevance	  since	  it	  aims	  at	  a	  better	  protection	  of	  the	  
population	  and	  the	  environment	  in	  case	  of	  a	  nuclear	  or	  radiological	  situation.	  
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Priority	  6	   Monitoring	  Strategies	  
Priority	  description	   Decisions	  in	  the	  aftermath	  of	  or	  recovery	  from	  a	  nuclear	  or	  radiological	  accident	  are	  

largely	  based	  on	  monitoring	  efforts.	  Although	  most	  countries	  installed	  monitoring	  
capacity	  for	  nuclear	  and	  radiological	  accidents,	  important	  challenges	  still	  exist,	  such	  as:	  

-‐ The	  optimization	  of	  the	  monitoring	  strategy	  in	  function	  of	  the	  decision	  
support;	  

-‐ The	  integration	  of	  different	  monitoring	  techniques	  in	  one	  strategy,	  including	  
new	  technologies	  (drones,	  measurement	  by	  the	  public,	  …).	  

Research	  questions	  are:	   	  
• How	  to	  optimize	  the	  measurement	  strategy	  taking	  into	  account	  radiological,	  

societal	  and	  ethical	  factors	  in	  case	  of	  a	  nuclear	  accident,	  especially	  addressing	  
accidents	  with	  cross	  border	  impact;	  

• Evaluation	  of	  new	  technologies	  and	  how	  they	  can	  be	  integrated	  in	  nuclear	  
emergency	  and	  long	  term	  monitoring:	  e.g.,	  drones,	  smartphone	  apps,	  …;	  

• How	  to	  integrate	  and	  support	  monitoring	  by	  the	  public;	  
• How	  can	  monitoring	  be	  linked	  with	  nuclear	  emergency	  and	  recovery	  reference	  

levels	  (e.g.	  related	  to	  contaminated	  goods);	  
• How	  can	  monitoring	  (strategies)	  be	  linked	  with	  advanced	  modelling	  (source	  

term	  calculations);	  
• How	  to	  combine	  monitoring	  data,	  including	  non-‐radiological	  data	  (data	  

fusion);	  
• How	  does	  monitoring	  uncertainty	  impact	  decision	  support	  and	  how	  to	  

visualize	  monitoring	  uncertainty;	  
• How	  to	  use	  monitoring	  efficiently	  in	  optimization	  recovery	  countermeasures;	  
• What	  are	  the	  specific	  differences	  needed	  in	  monitoring	  in	  the	  different	  phases	  

of	  an	  accident.	  	  	  
European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  subtopic	  5.9).	  

Currently	  all	  European	  countries	  have	  developed	  their	  own	  monitoring	  capacity.	  A	  
sound	  scientific	  basis,	  taking	  into	  account	  local	  differences,	  for	  developing	  a	  robust	  
monitoring	  methodology,	  considering	  technical	  as	  well	  as	  societal	  factors	  is	  missing.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

Apart	  from	  NERIS,	  monitoring	  is	  strongly	  linked	  to	  research	  related	  to	  the	  European	  
platform	  for	  dosimetry	  (EURADOS).	  However,	  it	  should	  be	  noted	  that	  this	  topic	  doesn't	  
focus	  on	  the	  development	  or	  optimization	  of	  new	  measurement	  techniques,	  but	  
addresses	  the	  integration	  of	  existing	  and	  new	  technologies	  in	  a	  robust	  monitoring	  
strategy	  to	  support	  decision-‐making.	  The	  set-‐up	  of	  monitoring	  strategies	  should	  also	  
include	  stakeholder	  involvement.	  	  

Impact:	  decreased	  
uncertainty	  

A	  robust	  monitoring	  strategy	  will	  allow	  a	  much	  faster	  assessment	  of	  the	  situation.	  It	  will	  
also	  improve	  the	  efficiency	  of	  countermeasures.	  

Impact:	  increased	  
radiation	  protection	  	  

This	  topic	  aims	  at	  optimizing	  monitoring	  strategies,	  which	  should	  result	  in	  acquiring	  a	  
clear	  picture	  of	  the	  radiological	  situation	  in	  a	  limited	  timeframe.	  In	  this	  way	  better	  and	  
faster	  protective	  actions	  can	  be	  taken.	  

Impact:	  increased	  
acceptability	  

A	  clear,	  stable	  picture	  of	  the	  radiological	  situation	  will	  enhance	  trust	  in	  decisions	  
related	  to	  protective	  actions	  and	  consequently	  increase	  acceptability	  of	  
countermeasures.	  In	  addition	  capabilities	  will	  be	  developed	  for	  stakeholders.	  

Feasibility	   The	  main	  challenges	  are	  to	  connect	  monitoring	  experts	  with	  radiological	  emergency	  
and	  recovery	  experts	  (advisors	  to	  the	  decision	  makers)	  and	  integrate	  societal/ethical	  
aspects.	  Estimation	  of	  the	  budget:	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  Fukushima	  accident	  demonstrated	  that	  the	  involvement	  of	  the	  public	  in	  
measurements	  is	  essential.	  Research	  in	  this	  context	  should	  be	  the	  basis	  for	  any	  
preparedness	  actions	  in	  this	  respect.	  

	  



	

WP2‐WP3	teleconference:	1st	call	preparation	
Monday 14/9 from 13:00 – 15:00 (Brussels time)  

Teleconference details: 

The number to call to will be: +358 20 637 6929 

The number that will connect you to the STUK virtual teleconference service which asks 

you (in English) to give a pin code: 461237# 

 

Documentation for the meeting 

 
CONCERT>WP3>CONCERT 1st call preparation> Teleconference September 2015 . 
 
Agenda: 

The proposed agenda topics are: 

1. Overview of topics proposed by the Associations 
2. Topics proposed by the POMs: relevance, are these topics complementary to the 

priorities proposed by the associations? 
3. Topics already funded in OPERRA/EURAMET or topics foreseen in the Euratom Work 

Programme 2016‐2017 
4. Are there high priority “urgent” topics, to be treated in 1st call? 
5. Are there high priority topics requiring long duration projects (better fitting in 1st call 

than in 2nd call)? 
6. Are there topics that might be treated as generic call items?  
7. Exchanging ideas on budget per topic, number of topics in the call 
8. Merging of topics: proposal how to proceed  
9. Preparation of documents for the MB meeting(to be commonly supported by the 

associations) 
10. Follow up meeting after CONCERT MB (to be planned early October) 
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ALLIANCE SRA-Statement 2015

The ALLIANCE, the radioecology Strategic Research Agenda and the onset of the Roadmap
The European Radioecology Alliance (ALLIANCE) was founded in 2009 to coordinate and promote

European research on radioecology. The ALLIANCE acts as a research platform, defining priorities for

research programmes and integrating human and infrastructure resources to advance research in the field

of radioecology. It promotes maintenance, updating and mutual use of suitable infrastructures, education

and training and communication with stakeholders.

The present statement based on the Strategic Research Agenda1 (SRA) was produced to serve as an input

to those responsible for defining EU research call topics. It provides and justifies research priorities for

radioecology at the short- and medium-term consistently with the major outcomes from recent and

ongoing projects and with the ALLIANCE SRA, which constitutes the reference document shared by

stakeholders and researchers. The strategy underlying the ongoing roadmap development associated to

this SRA is driven by the need for improvement of mechanistic understanding across radioecology such

that robust fit-for-purpose human and environmental impact/risk assessment can be provided in support of

protection of man and the environment in interaction with society (connecting science, communication,

economy) and for the three exposure situations defined by the International Commission on Radiological

Protection (i.e., planned, existing and emergency). Several topical working groups1 each dealing with

specific scientific areas and/or complex environmental issues are in progress: 1) atmospheric transfer

processes, 2) marine radioecology, 3) human food chains modelling, 4) Naturally-Occurring Radioactive

Materials (NORM), 5) inter- and intra-species radiation sensitivity, 6) transgenerational effects. Topics 1-

3 are mainly linked with NERIS and topics 5-6 with MELODI. Topics 2-6 are also developed as initial

research activities within COMET2. The COMET call (2013) supported research in marine radioecology

and hot particle environmental behavior. Topics 1 and 3 are also partly covered in the HARMONE

project recently granted under the OPERRA 2nd call3 . Some of the research areas hence provide a

powerful catalyst to further develop collaboration between the four European platforms of radiation

protection, ALLIANCE, NERIS, MELODI and EURADOS.

Outcomes of recent past activities and OPERRA e-survey
STAR Network of Excellence4 has contributed to promote the establishment of various alternative

transfer models (e.g. allometric, process-based models, Bayesian approaches) and has successfully

explored the issue of the importance of the multiple stressors context in radiological risk assessment,

using the situation of NORM contamination. STAR advanced the integration of human and

environmental protection frameworks with the development of a combined screening model for both

human and non-human biota (CROMERICA tool). Mechanistic models developed (e.g. DEBtox) proved

to provide important insights in the causes of effects observed and tools to develop more robust

ecological protection benchmarks. By implementing different biomarkers and transcriptomic approaches,

comparative insights into modes of actions of alpha and gamma radiation types in plants and animals

were obtained. Additionally, the STAR External Advisory Board final report4 pointed out that the

Fukushima accident has once again demonstrated the importance of having robust national and

international programs in radioecology to make scientifically sound decisions for the protection of man

and the environment. Moreover, Europe is in an excellent position to build upon the momentum and

synergies created by the STAR project to lead advances in radioecology.

The OPERRA e-Survey5 helped to evaluate the importance of the research priorities suggested by the

different European platforms by engaging with a wide panel of stakeholders. For the ALLIANCE SRA,

1https://wiki.ceh.ac.uk/x/YoFsD
2COMET: COordination and iMplementation of a pan-Europe instrumenT for radioecology. www.comet-radioecology.org
3 http://www.melodi-online.eu/operra.html
4 https://wiki.ceh.ac.uk/display/star/STAR+Radioecology; see the SRA ; see STAR D1.12 with the External Advisory Board report
5

http://www.melodi-online.eu/doc/operra_esurvey2014/OPERRA%20D4-5%20Analysis%20of%20stakeholder%20questionnaire%20responses%202015-07-06.pdf
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all the 15 research lines received high scores for importance/feasibility, suggesting their relevancy for

improving radiation protection. The following three lines were considered as the most important to

accomplish the long-term vision of radioecology, in agreement with the ranking from the STAR

questionnaire released in 20121:

 Identify and mathematically represent key processes that make significant contributions to the

environmental transfers of radionuclides and resultant exposures of humans and wildlife.

 Acquire the data necessary for parameterization of the key processes controlling the transfer of

radionuclides.

 Develop transfer and exposure models that incorporate physical, chemical and biological

interactions and enable predictions to be made spatially and temporally.

According to the ALLIANCE respondents to the OPERRA e-Survey, exposure situations that should

receive priority to develop those three research lines were accident/post-accident situations, followed by

existing NORM-TeNORM situations. Among the synergistic topics identified by the ALLIANCE and at

least one other platform, the highest importance/feasibility scores were given to:

 Spatial and temporal environmental modelling and human dose assessment after a nuclear

accident (identified with NERIS, EURADOS).

 Priorities for pre-accident recovery preparedness (identified with NERIS, EURADOS).

 Biomarkers of exposure and effects in living organisms (identified with MELODI).

 Multiple stressors and modulation of radiation effects in living organisms (identified with

MELODI, EURADOS).

Selection of priorities for the years to come and ranking (for details see Annex)
Combining the conclusions of the e-Survey, the research progress in the recent past and on-going EC-
funded projects and consolidation by the ALLIANCE SRA/Roadmap Working Group and ALLIANCE
members, priorities were grouped into two categories reflecting expected impact on radiation protection
increase.

Two priorities with impact expected mainly in terms of reduced uncertainty in exposure and dose
assessment and increased human and wildlife radiation protection:

 Environmental availability and impact of radionuclides in terrestrial and freshwater ecosystems
(including human food chain) and their interactions with atmosphere, incorporating physical,
chemical and/or biological processes. Validated process-based model parameterisation,
characterisation of variability and uncertainty, and guidance for fit-for-purpose models (ranked
as priority 1)

 Development of models/tools, and datasets for their calibration and validation and guidance to
select and evaluate the effectiveness of different remediation strategies in long-lasting exposure
situations (e.g. nuclear accidents and/or NORM/TeNORM) (ranked as priority 3)

Two priorities with impact expected mainly in terms of reduced uncertainty in effect assessment
and increased wildlife radiation protection:

 Biomarkers of exposure and effects to living organisms as operational outcomes of a mechanistic
understanding of intra- and inter-species variation of radiosensitivity to chronic low dose
exposure situations (ranked as priority 2)

 Multiple stressors and modulation of radiation effects in living organisms (ranked as priority
4).

The ALLIANCE encourages where relevant openness to other disciplines to integrate their skills and
knowledge into radioecology, and capitalisation of best practices, tools and data in the various fields of
research needed. Additionally, research combining “lab-field-modelling” approach and fit-for-purpose
applications will be appreciated.
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ANNEX: Description of ALLIANCE 2015 priorities



Priority title Environmental availability and impact of radionuclides in terrestrial and
freshwater ecosystems (including human food chain) and their interactions
with atmosphere, incorporating physical, chemical and/or biological
processes. Validated process-based model parameterization,
characterisation of variability and uncertainty, and guidance for fit-for-
purpose models (ranked as first priority).

Priority description A key goal of radioecology is to understand and predict the transfers of
radionuclides and consequent exposure of humans and wildlife. More specifically,
this is needed for a wide range of sources and release scenarios, exposure
situations and assessment contexts in continental environments, including
interactions with atmosphere. Although considerable advances have been made
since the Chernobyl accident in predictive modelling, the Fukushima accident in
Japan has highlighted the need of improved transfer and exposure models. The new
models should represent the behaviour of the radionuclides in a more realistic way,
ideally considering the different levels of organisation present in the environment.
The key physical, chemical and biological processes that govern radionuclide
transfers, and how transfers and exposure of humans and wildlife vary spatially,
temporally and with the source term, should also be taken into account.
Research should contribute to an improved process-based understanding of
radionuclide transport and transfers in various radioactively contaminated areas
and eventually into the human food chain. Major physical and biogeochemical
processes should be identified, conceptualised and mathematically translated into
models (from empirical to mechanistic, depending on the requirement) taking into
account spatial heterogeneity and temporal variability of the environment under
study. One of the expected outcomes is to provide guidance for selecting the level of
refinement for models according to the targeted uncertainty. Another is to obtain
calibrated and validated models which are fit for purpose.

European relevance This topic is highly relevant for European radioecology in view of substantial
advances in improving process-based understanding of radioecology in Europe,
which needs to be supported by adequate funding, allowing European scientists to
be leaders in the field.
This topic has synergies with NERIS and EURADOS, and indirectly with MELODI,
since dose assessment is a key step in the radiological impact/risk characterisation.
This synergistic topic was highly scored by the OPERRA e-Survey. The
radioecology research lines related with this topic (Challenge 1) also received a
high score in the OPERRA e-Survey.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

This topic is multidisciplinary because it connects radioecology, radiation
protection, dosimetry, ecotoxicology, physics and biogeochemistry. The topic has
links with European research platforms:

-ALLIANCE (Sep 2013): p.14-22; Challenge 1; research lines: 3.1.2.1; 3.1.2.2.;
3.1.2.3; and 3.1.2.4; p.32, Challenge 3, research line 3.3.2.1.
- NERIS (April 2014): p. 12; Key topic 1.6; p. 13; Key topic 2.1; p. 16; Key topic 3.4;
p. 18; Key topic 5.1; p.24 cross cutting issues
-EURADOS (May 2014): p.6; Vision 3 and 5

Impact: decreased
uncertainty

A deeper scientific understanding of the environmental processes involved in the
transport and transfer of radionuclides will reduce uncertainties and hence
robustly support decision making in various exposure situations. The knowledge
gained will allow providing guidance for selecting the level of refinement for
models according to the targeted uncertainty.

Impact: increased
radiation protection

The topic will contribute to improve the radiation protection system, since it will
allow to accurately predict exposure to humans and wildlife in planned, existing
and emergency exposure situations, within two major ecosystems (terrestrial and
freshwater).

Impact: increased
acceptability

Uncertainties and lack of predictive power in risk assessments are major
contributors to the public’s reduced credibility of radiological sciences. Therefore,
the acquisition of new scientific knowledge to reduce the uncertainties of the dose
assessments, allowing more robust predictions and improved human and wildlife
impact/risk assessments, will improve credibility with stakeholders.

Feasibility There is a strong European radioecology research base with access to modelling,
international databases, long-term collaborations with international organisations and
first-class facilities. A thorough study for research in the domain proposed is
estimated to last 4 years requiring a budget of 2-4 M€.



Priority title Development of models/tools, and datasets for their calibration and
validation and guidance to select and evaluate the effectiveness of different
remediation strategies in long-lasting exposure situations (e.g. nuclear
accidents and/or NORM/TeNORM) (ranked as third priority).

Priority description Management approaches in emergency and existing exposure situations can range
widely in complexity. Although a significant knowledge exists for a wide range of
exposure situations, it tends to be fragmentary rather than forming an integrated
strategy capable of dealing with complex, dynamically changing conditions. The
need for integrated and graded management approaches and the appropriate tools
to implement them over the entire spectrum of possible exposure scenarios, and
thus ensuring socio-economic facets are taken into account in the rehabilitation of
the impact areas, are primary drivers for radioecological research in the coming
decades. The recent events at Fukushima exemplify these problems and the
existing deficiencies. There is a need for sound, fundamental and progressive
science to yield maximum benefits from these efforts.
Research is needed to guide the development/selection of models and assessment
tools for medium to long-term predictions. There is a parallel need to generate and
make available field data for their validation. Appropriate models (from empirical
to process-based) should be developed to help compare radiological effects from
various remediation measures, including those reducing radionuclide transfers
into the food chain and/or those improving ecosystem services. For relevant
radionuclides, models need to be applied to design remediation strategies to the
major components of the ecosystems. Regarding more specifically post-accident
exposure situations, the research to be done ought to complement the OPERRA-
2014 HARMONE project activities, mainly dealing with the early phase of an
emergency situation. Regarding NORM/TeNORM sites research is needed to give
answers to the specific requirements of the EURATOM Basic Safety Standards.

European relevance This topic has synergies with NERIS and EURADOS, in the establishment of
priorities for pre-accident recovery preparedness, which was highly scored by
OPERRA e-Survey. The topic defined by ALLIANCE will complement the expected
outcomes from OPERA-2014 HARMONE, by dealing with medium- to long-term
transfer processes and by tackling remediation issues.
The topic is relevant to implement the requirements from the EURATOM BSS in
relation to NORM/TeNORM. The priority is designed up-front to address specific
BSS requirements for long-lasting exposure situations / remediation strategies.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

Multidisciplinarity is assured through topical links between radioecology, radiation
protection/dosimetry, ecotoxicology, physics and biogeochemistry.
-ALLIANCE (Sept 2013): p. 30-37- challenge 3- research lines 1 to 6; p.15-22:
challenge 1- research lines 1 to 4.
-NERIS (Apr 2014): p. 12; Key topic 1.6; p. 16; Key topic 3.4; p. 19; Key topic 5.7;
p.24 cross cutting issues
-EURADOS (May 2014): Vision 3 and 5

Impact: decreased
uncertainty

Scarcity of data is one of the major sources of uncertainty. The databases developed
will contribute to the reduction of uncertainties in the impact/risk characterization
in long-term radiological assessment, making remediation strategies more credible
and robust, and offering the possibilities of comparing a range of strategies. The
use of calibrated and validated models will also contribute to reduce uncertainties.

Impact: increased
radiation protection

The predictions obtained in the assessment models are often key constituents in
decisions made about emergency response, waste management, environmental
remediation, and mitigation. The availability of more accurate validated models
will increase the confidence in the radiological impact/risk assessment process,
and therefore will contribute to the improvement of the radiation protection
system through robust evaluation of the best remediation strategies to minimise
exposures to the public and the environment.

Impact: increased
acceptability

The use of validated models will improve the predictive accuracy and precision of
the radiological impact assessments, with a greater confidence in the results.
Moreover, justification of nuclear industry activities is increased if robust
remediation approaches exist and are well evaluated before things go wrong.

Feasibility The expertise and technological resources needed exist and are well consolidated
at the European level to make this research highly feasible. A thorough study is
estimated to last 4 years requiring a budget of 2-3 M€.



Priority title Biomarkers of exposure and effects to living organisms as operational
outcomes of a mechanistic understanding of intra- and inter-species
variation of radiosensitivity to chronic low dose exposure situations
(ranked as second priority)

Priority description The issue of biological effects of low doses of ionising radiation is still of major
concern for both human and environmental radiation protection, as highlighted
recently after the Fukushima accident, especially with the aim of quantifying (and
reducing if needed) the magnitude of risk to individual (human and endangered
species) and population (human and biota) health at low doses/dose rates. We
need urgently to complement the system of radiation protection to be able to face
the wide biodiversity and biological responses to radiation (from molecules to
ecosystems) in a credible and robust way. A key for success is to explore intra- and
inter-species causes of radiosensitivity variation. This will help to screen out
candidates for biomarkers to be used as early warning tools after ad hoc validation.
Research is required to contribute to the identification of the primary mechanisms
of radiation induced effects at the molecular level and their propagation up to the
individual level, including consequences for physiological functions (e.g.
reproduction). This will be evidenced by evaluating suitable biomarkers of
exposure and biomarkers of effects. A comparative and “lab-field-model”-combined
approach for a number of exposure conditions and/or a number of species will
enhance the understanding of the toxicity profiles as a response to exposure
conditions. Dose-response relationships will be established making the best use of
“omics” analytical methods, possibly combined with the use of a system biology
approach, to provide evidence of linkage between metabolic pathways and
associated biomarkers of effects. Research could expand to the use of genetic and
epigenetic changes as biomarkers by implementing innovative approaches to test
changes in the genome (e.g. mutation rates and types) and the epigenome (e.g.
epigenetic tags) through generations.

European relevance This topic, synergistic with MELODI, was highly scored in the OPERRA e-survey. It
presents a high potential for multidisciplinarity beyond the radiological protection
community since it highlights similarities that radioecology has with ecotoxicology,
stress ecology and human radiation biology. The topic is indirectly relevant to
NERIS in that biomarkers potentially also useful in health surveillance, are looked
for. The research is also relevant to EURADOS as accurate dosimetry is a
prerequisite for any robust dose-response relationships. Impact on risk
communication is expected by providing answers to burning questions emerging
from public perception of the consequences of the Fukushima and the Chernobyl
accidents. Outcomes will support emerging policy in the field of radioprotection of
the environment, explicitly mentioned in the EURATOM BSS.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

This topic will complement human and environmental radiation protection
frameworks in a consistent way and will contribute to an improved and efficient
integration of both protection frameworks.
-MELODI (Aug 2015): p.12-17: chapter 4.2, 4.3, p.18
-ALLIANCE (Sept 2013): p.23-29: challenge 2 – research lines 2.1, 2.2; 2.4; p.33:
challenge 3-research line 3.2
-NERIS (Apr 2014): p.18 key topic 5.1; p.20 key topic 5.8; p.24 cross cutting issues
-EURADOS (May 2014): p.5-11: vision 1 topics 1, 2, 3; p.20-23: vision 3 topic 1

Impact: decreased
uncertainty

This research should provide the basis for the development of biologically-based
extrapolation models which are the key to tackle the wide species diversity and
would be useful for risk assessors by helping reducing uncertainty in predictions of
effects (and ultimately risk).

Impact: increased
radiation protection

Identification of such biomarkers will be relevant to humans or non-human species
radioprotection. Acquired knowledge will highlight and feed the various
extrapolations needed when assessing radiological risk to humans or non-human
species, and will provide robustness in effects predictions and decision taking.

Impact: increased
acceptability

By encouraging openness to other disciplines and innovative hypothesis-driven
approach to understand underlying mechanisms, this research topic will
contribute to increasing acceptability of the radiation protection system and aid in
risk prediction, management and communication.

Feasibility A wide range of methods and approaches exists to make this research highly
feasible, along with effect database (e.g. FREDERICA). A thorough study is
estimated to last 4 years requiring a budget of 2-4 M€.



Priority title Multiple stressors and modulation of radiation effects in living organisms
(ranked as fourth priority)

Priority description Exposure to multiple stressors may directly or indirectly modulate radiation effects
in living organisms. Even though studying a contaminant in isolation is necessary
to understand the underlying mechanisms resulting in the observed effects, this
does not allow to predict potential interactions among the many stressors to which
organisms are actually exposed and the resulting effects. Interactions can reduce
overall damage or augment single stressor effects. Hence, the presence of co-
stressors may alter the level at which organisms are likely to show radiation
effects. From a risk point of view, knowing how co-contaminants/stressors might
influence the radiosensitivity of organisms is therefore a pressing need.
Research is required to contribute to the mechanistic understanding of how
radiation effects in living organisms are modulated in the context of multiple
stressors. Emphasis is on environmentally relevant combinations of stressors that
interact such that synergistic effects are likely to occur with exposure to radiation
or radionuclides. The occurrence of synergisms will have to be investigated at
realistic radiation levels and realistic concentrations/conditions of other stressors.
Given the multitude of potential stressors and combinations that exists in real
exposure conditions, the approach to prioritise hypotheses, select stressor
combinations and conditions is quintessential. Projects should be directed to the
mechanistic understanding of the site where interactions occur: at the level of
exposure, where interactions can take place in various processes (e.g uptake,
internal distribution of the radionuclides), or at the level of effect (where
interactions could be observed at the primary site(s) of disturbance or in
regulation and signal transduction of the response of the organism following
exposure). Dynamic and biology-based methods and approaches (e.g. DEBtox, gene
expression pathways) could contribute to mechanistic understanding. Multiple
stressor research will benefit from field based studies and the evaluation of the
results in a risk assessment context. The question of the robustness of screening
values in a multiple stressor context should be considered.

European relevance This multidisciplinary complex topic can build on the achievements of the STAR
Network of Excellence and was selected as a high importance synergistic topic by
ALLIANCE, MELODI and EURADOS. The research on this topic will help reduce
uncertainties by taking into account environmentally relevant exposure conditions.
The research is relevant to EURADOS as accurate dosimetry is a prerequisite for
any robust dose-response relationships. Impact in communication to the public is
expected by improving the capability of demonstrating the impact of ionising
radiation in comparison to other environmental stressors.

Multidisciplinarity;
Reference to the
strategic research
agendas (SRA)

This topic will support chemical and radiological environmental protection
frameworks in a consistent way and will improve consistency for any
environmental impact assessment. This research is highly multidisciplinary in
nature and will benefit from interacting with ecotoxicology and biochemistry.
-MELODI (Aug 2015): p.17 – synergistic topic 1
-ALLIANCE (Sept 2013): p.27 challenge 2 – research line 3; p.34: challenge 3-
research line 3
-NERIS (Apr 2014): p. 16 key topic 3.6; p.24 cross cutting issues
-EURADOS (May 2014): ): p.5-11: vision 1 topics 1, 2, 3; p.20-23: vision 3 topic 1

Impact: decreased
uncertainty

This research will complete the scientific foundation for fully integrating
environmental and human protection frameworks under one generalised system
(i.e. consistent between radiation and chemicals on one hand and human and
environment on the other hand), which would be of much interest to regulators,
industry and the public.

Impact: increased
radiation protection

This research will demonstrate if radiation protection standards are robust and
protective enough will provide robustness to any risk assessment, associated
decisions and communication.

Impact: increased
acceptability

Gaining knowledge on low dose effects under realistic exposure conditions and
explaining clearly important and relevant results obtained to the public are needed
to give people the power of informed choice and of making decisions knowing the
level of risks associated to their living conditions for them and the future
generations. Being able to clearly demonstrate the role of ionising radiation in
comparison to any other environmental stressor is a must for being successful.

Feasibility This research needs to implement an innovative approach and as such, is risky. A
thorough study is estimated to last 4 years requiring a budget of 3-4 M€.



EURADOS SRA Statement – September 7, 2015 

W. Rühm, E. Fantuzzi, R. Harrison, H. Schuhmacher, F. Vanhavere, J. Alves, J.F. Bottollier 
Depois, P. Fattibene, Ž. Knežević, M.A. Lopez, S. Mayer, S. Miljanić, P. Olko, H. 
Stadtmann, R. Tanner, A. Vargas, C. Woda 

 

History of SRA development 

In 2012, the EURADOS Council recognized the need to actively contribute to the 
identification of future research needs in radiation dosimetry in Europe and encouraged all 
eight EURADOS working groups (WGs) to collect the required information, depending on 
their field of expertise. In February 2013, the Council established a dedicated Task Group 
(TG) to collect this information and draft a first version of a EURADOS Strategic Research 
Agenda (SRA) for dosimetry. An advanced version of the SRA was distributed in January 
2014 among the EURADOS Voting Members and Working Group Chairs, for discussion. 
This version was produced with major input from all EURADOS WGs and the Voting 
Members. It included what – according to the EURADOS community – should be done to 
improve dosimetry during the next decades and be funded in future calls issued by the 
European Commission. Already at this stage it was acknowledged, however, that this version 
would need continuous further improvement.  

The SRA was published as EURADOS Report 2014/01, which can be downloaded from the 
EURADOS website (www.eurados.org). It was presented to the scientific community on 
various occasions, including at an OPERRA meeting in January 2014 in Rome, Italy, at a 
meeting of the German Radiation Protection Association in April 2014 in Munich, Germany, 
at the 4th European Regional IRPA Congress in May 2014 in Geneva, Switzerland, at the 6th 
MELODI workshop in October 2014 in Barcelona, Spain, and at the 60th AM Health Physics 
Society Meeting, Indianapolis, US, in July 2015. In early 2015, a condensed version of the 
EURADOS SRA was published in Radiation Protection Dosimetry (“Radiation Protection 
Dosimetry Advance Access published March 9, 2015”), to reach a broader scientific audience 
and add the SRA to the peer-reviewed international literature. 

Brief summary of SRA content 

The current EURADOS SRA describes five visions in dosimetry. For each vision, key 
challenges in dosimetry research are identified that are considered important for the next 
decades. These visions will also be used to steer the EURADOS research programs and the 
working group activities. 

The first vision describes scientific developments required towards updated fundamental dose 
concepts and quantities. Within this vision the following five scientific challenges were 
identified: a) to update fundamental dose concepts and quantities, b) to improve 
understanding of spatial correlations of radiation interaction events, c) to establish 



correlations between track structure and radiation damage, d) to improve understanding of 
radiation-induced effects from internal emitters, and e) to update operational quantities for 
external exposure.  

The second vision describes scientific developments needed towards improved radiation risk 
estimates deduced from epidemiological cohorts. This vision includes the following two 
scientific challenges: a) to improve exposure pathways not yet considered or validated, and b) 
to improve retrospective dosimetry for exposure pathways already considered. 

The third vision deals with an efficient dose assessment for radiological emergencies. This 
vision includes the following three challenges: a) to identify and characterize new markers of 
exposure, b) to develop strategies and methods to increase measurement capacity, and c) to 
quantify doses after accidental internal contamination. 

The fourth vision identifies work towards integrated personalized dosimetry in medical 
applications. This vision includes the following five scientific challenges: a) to improve the 
measurement and combination of out-of-field radiotherapy and imaging doses in photon and 
particle radiotherapy, for input to epidemiological studies, b) to develop micro-dosimetric 
models for imaging and radiotherapy, c) to improve dosimetry in modern external beam 
radiotherapy, d) to optimize dose and risk estimations in interventional radiology, and e) to 
establish reliable patient dosimetry in CT examinations. 

Finally, the fifth vision identifies efforts needed towards improved radiation protection of 
workers and the public. This vision includes the following five challenges: a) to implement 
new biokinetic models for intake of radionuclides, b) to develop calibration procedures for 
partial body counters, c) to develop accurate and on-line personal dosimetry for workers, d) 
to improve neutron dosimetry techniques, and e) to include nuclide-specific information in 
dose rate measurements in the environment. 

The published EURADOS SRA also includes chapters on Monte Carlo computational 
dosimetry, infrastructure, and education and training actions important in the future. 

EURADOS ranking list 

In spring 2014, EURADOS initiated an email survey among the EURADOS Voting 
Members and Council Members, based on the published SRA. All participants were asked to 
identify and rank what they believed are the five most important challenges (the most 
important challenges got 5 points, the second important 4 points, and so on). The 
participation was high, 11 out of 12 Council Members and 40 out of 61 Voting Members 
answered to this request. In a final evaluation all scores were added and in this way a ranking 
list of the 18 challenges was obtained (see Table 1 in Annex). The first 6 challenges are 
described below in more detail. Some of these challenges were edited slightly, compared to 
the previous wording, based on intense discussions within the EURADOS Council. 

 To quantify correlations between track structure and radiation damage 

 The comprehensive multi-scale characterization of the physical aspects of particle track 
structure should be investigated, to allow for a quantitative investigation of the impact of 



particle track structure in terms of biological effects at the subcellular and cellular level. 
To this end, radiobiological experiments and radiobiological modelling need to be 
included. In order to obtain a quantitative and comprehensive characterization of the 
correlation between microscopic particle track structure and radiation damage to 
biological cells, the latter need to be exposed to single particle tracks (link to MELODI). 

 To improve neutron dosimetry techniques 

Neutrons are a major source of dose from secondary cosmic radiation in the atmosphere. 
Moreover, neutron sources are intentionally used and/or incidentally created in various 
scientific areas and technical applications (e.g. electricity generation, radiography and 
tomography, materials research, activation analysis, fundamental research, military 
activities, production of radioisotopes/radiopharmaceuticals, and radiotherapy). Some of 
the fields represent new challenges due to strongly pulsed radiation or very high energy 
ranges, i.e. radiation fields around high-energy particle accelerators including particle 
therapy facilities, and during flights at high altitudes or space missions. On the other 
hand, external dosimetry for neutron radiation, which is inevitably accompanied by a 
photon component, still presents challenges despite many years of development of 
neutron personal dosimeters (link to MELODI (epidemiology), medical associations, 
occupational radiation protection). 

 To quantify doses after accidental internal contamination 

The current method of choice for estimating internal doses is based on biokinetic 
modelling and radionuclide measurements in the body or in urine and faeces. However, 
in case of an emergency with suspected incorporation of radioactive materials of a large 
number of individuals, specific emergency bioassay methods may be needed that have 
not yet been developed. Dose estimation in cases of mixed external and internal exposure 
presents a particularly complex challenge. Furthermore, not much work has been done so 
far to link internal dosimetry from incorporated radionuclides with biological dosimetry 
methods, although biological dosimetry is well established and validated for providing 
dose estimations following external radiation exposures (link to NERIS). 

 To develop accurate and on-line personal dosimetry for workers 

The challenge is to provide reliable, accurate and on-line personal dosimetry for 
occupationally exposed workers. This requires monitoring the workers in real time for all 
limiting quantities (whole body, eye lens, extremities, brain, heart), regardless of the 
protection methods used, and to provide input for the optimal application of the ALARA 
principle. Dosimetric research for personal dosimetry should deliver good characterized 
active and passive dosimeters for all relevant dosimetric quantities, and good 
computational tools using advanced tracking technology (link to medical associations, 
occupational radiation protection). 



 To improve the measurement and combination of out-of-field radiotherapy and imaging 
doses in photon and particle radiotherapy, for input to epidemiological studies 

In order to estimate and quantify the risk of second cancers that may occur even decades 
after treatment of the primary tumour, an overall assessment of patient dose is required. 
However, a complete picture of the out-of-field (i.e. outside the target volume) dose 
distribution following radiotherapy is still lacking, because it is necessary to estimate and 
combine the dose contributions from a) the primary beam to regions outside the target 
volume, for photons, electrons and hadrons; b) scattered photons from the patient and 
linear accelerator leakage; c) neutron production at higher photon energies, and for 
hadron therapy; and d) imaging exposures used as part of the radiotherapy process. In 
addition to second cancer risk estimate, out-of-field dosimetry data will be also important 
for estimating (i) risks of deterministic effects, (ii) potential foetal doses and risks, (iii) 
risks of non-cancer stochastic effects, (iv) risks of cardiac pacemaker malfunction, and 
(v) genetic risks (link to MELODI (epidemiology), medical associations). 

 To improve dosimetry in modern external beam radiotherapy 

Radiation therapy plays a major role in treating about half the number of cancer patients. 
It is very important to be able to measure the dose distribution given to the tumor, in an 
effort to check if this agrees with the treatment plan. However, in vivo dosimetry during 
external beam therapy could benefit from the development of improved dosimetry 
techniques. Next to this, the rapid development in new radiotherapy techniques 
(flattening filter free (FFF) fields, volumetric arc therapy, small fields, proton and heavy 
ion therapy, microdosimeric characterization for hadrons, etc.) requires a continuous 
effort in dosimetry research, not only to develop on-line dosimetry techniques, but also 
to improve calibration procedures (link to medical associations, radiation protection). 



ANNEX 

Table 1: Ranking list of 18 challenges. Note that two challenges were added to the SRA after 
the survey (“To identify and characterize new markers of exposure” and “To develop 
calibration procedures for partial body counters”); these challenges could therefore not be 
included in the ranking list. The challenges ranked “8” and “16” (“To rapidly identify 
individuals with highest doses” and “To handle a large number of dosimetric samples in a 
short time”) were later combined and reformulated in the SRA as “To develop strategies and 
methods to increase measurement capacity”.  

1. To quantify correlations between track structure and radiation damage 

2. To improve neutron dosimetry techniques 

3. To quantify doses after accidental internal contamination 

4. To develop accurate and on-line personal dosimetry for workers 

5. To improve out-of-field dosimetry for photon and particle therapy 

6. To improve dosimetry in modern external beam radiotherapy 

7. To optimize dose estimations in interventional radiology 

8. To rapidly identify individuals with highest doses 

9. To establish reliable patient dosimetry in CT examinations 

10. To Update Operational Quantities for External Exposure 

11. To improve understanding of dosimetry and biokinetics of internal emitters 

12. To improve understanding of spatial correlations of radiation interaction events 

13. To explore exposure pathways not yet considered or validated 

14. To improve retrospective dosimetry for exposure pathways already considered 

15. To improve internal microdosimetry in radiotherapy and medical imaging 

16. To handle a large number of dosimetric samples in a short time 

17. To include nuclide-specific information in environmental monitoring 

18. To improve, validate and implement new biokinetic models 
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EURADOS - Rank 
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To quantify correlations between track structure and radiation damage  

Priority description Dose quantities currently used to estimate stochastic risks and tissue reactions 
are based on crude radiation weighting factors or the quality factor. These 
weightings rely on limited biological data from animal experiments and 
exposures of human samples such as blood. They do not directly relate to 
damage within cells. The goal of this topic is to produce data that relate radiation 
exposures to biological damage by computer modelling of biological structures 
that are realistic on the atomic scale. This is the cutting edge of modelling for 
radiation protection. 
Primary radiation-induced biological effects, which will determine the outcome at 
the cellular and tissue scale, originate from the energy deposited by ionising 
radiation in critical biological targets such as the nuclear DNA. These initial 
interactions, their number and distribution at the nanometric scale, form the 
track structure that is specific to each irradiation type (particle and energy). 
It is well known that the biological effects (e.g. double-strand breaks of the DNA 
or the kinematics of the clonogenic curves) show a qualitative correlation with 
the track structure of the incident ionizing radiations. To quantify this, simulation 
codes (PATRAC, Kurbuc, Geant-DNA and others) have been developed to 
predict these biological effects using a mechanistic approach.  
The multiplicity of factors involved in this mechanistic approach compromise 
each of these codes and currently lead to the need to “calibrate” the results for 
different biological endpoints or cell types. Further research in this field is thus 
still needed so that each of the stages contributing to the production of the initial 
biological effects can be more accurately simulated: from the description of the 
physical track (charge changing cross sections, very low energy electron cross-
sections for biomaterials, role of excitations, etc), the chemical stage (reaction 
rate constants, scavenging factors in the cells, etc), the role and description of 
the chromatin folding, the description and quantification of the repair 
mechanisms, etc. 
For medical applications or radiation protection, this approach must result in 
new measurable quantities common to different radiation qualities that will link 
the initial track structure description at nanometric scale with a given biological 
outcome, independent of other biological parameters.  

European 
relevance 

Deeper comprehension of the mechanisms and the important factors in the 
origin of radioinduced biological effects can have a direct application in radiation 
therapy, especially concerning hadrontherapy, by replacing the “biological dose” 
with physical quantities better adapted to quantify the biological impact of the 
radiation. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

 MELODI: Page 1, Paragraph 3, Ranked list of priorities 1-4. 

 ALLIANCE: Page 2, Priority 2. 

 NERIS: Page 2, Assessment and communication of uncertainties. 

 Medical: Research Topics 3.1.1 and 3.2.4. 

Impact: decreased 
uncertainty 

This knowledge will decrease the uncertainty in RBE values used in 
radiotherapy, by replacing them with more universal quantities: not a relative 
quantity nor one dependent on the dose level, dose rate, cell type/cycle, etc.  

Impact: increased 
radiation protection  

The outcomes of this topic will help to define the next generation of radiation 
protection quantities and to make them more reliable predictors of radiation 
effects. 

Impact: increased 
acceptability 

Increased acceptability of new radiation therapies such as hadrontherapy or the 
use of nanoparticles, and more reliable quantities for radiation protection.  

Feasibility For successful outcomes, reference European infrastructure is needed for the 
calibration of new quantities using nanodosemeters. 
There is a need for reference radiobiological experiments and associated 
protocols. 
A total budget of 3 M € is proposed for 4 years. 

Other justifications  This work is of fundamental importance in radiation protection:  successful 
outcomes will impact on the recommendations of the ICRP and ICRU, thereby 



influencing international radiation protection legislation and practice. 
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EURADOS - Rank 
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To improve neutron dosimetry techniques 

Priority description In Europe, neutrons are a major source of occupational exposure, in terms of 
annual collective effective dose. They dominate air crew exposure (secondary 
cosmic radiation), and they contribute to exposures in industry (e.g. production 
of radioisotopes/radiopharmaceuticals, nuclear industry, radiography and 
tomography, fundamental research) and particle radiotherapy where they add to 
staff and patient exposures. 
Research: High-energy neutrons, above 20 MeV essentially, contribute to doses 
of patients at particle therapy facilities, and to doses of air crew. Due to the 
shortage of experimental data, however, precise measurement or simulation of 
these neutrons is still difficult: calibrations of suitable instrumentation include 
large uncertainties, and available Monte Carlo simulation codes lack 
experimentally validated interaction cross sections. Moreover, the presence of 
neutrons always implies production of photons, which makes correct dose 
determination difficult. Further, complications arise in all workplaces, especially 
in pulsed fields, where the application of electronic neutron detectors is still 
challenging. Even widely used passive methods show strong energy/angle 
dependence and poor low dose performance: improved accuracy and lower 
dose thresholds are required for all workplaces. 

European 
relevance 

Wherever neutrons are involved in the exposure of individuals (examples are 
given above), improved detection and dosimetry is of importance in European 
radiation protection. The increased number of proton/ion therapy facilities that 
are currently being constructed or planned in Europe highlight the need for 
careful quantification of radiation detriment due to neutrons, as well as emerging 
new technologies such as laser-driven proton sources for radiotherapy that 
involve pulsed high-energy neutron fields.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This topic is of relevance in all cases where exposures to humans include a 
neutron component and where a complete dose assessment is required, for 
example, for cancer and non-cancer risk assessment of exposed cohorts, for a 
complete assessment of patient doses that include diagnostic and therapeutic 
exposures, or for systematic dose quantification of occupational exposures. 
Moreover, in radio-biological studies on the effects of high-LET radiation, 
neutrons are important.  
 -MELODI (August 2015): page 12, 4.1.3;  page 16, 4.3.3 
 -EURADOS (May 2014):   pages 28-30, 3.4.1; pages 38-39, 3.5.4;  
 -Medical (August 2015): page 8, 3.1.1, page 9, 3.1.2, pages 10-11, 3.1.4 

Impact: decreased 
uncertainty 

Improved measurement and simulation techniques will reduce the current 
uncertainties which remain important in the dosimetry of high-energy neutrons 
above 20 MeV and of neutrons in pulsed fields. 

Impact: increased 
radiation protection  

Neutrons can contribute to planned, existing and emergency exposure 
situations. Exposures include workers, patients and the public. By definition, 
improved neutron individual dosimetry, in particular with active electronic 
devices, will contribute to improved radiation protection of these groups. 

Impact: increased 
acceptability 

Improved dosimetry of neutron exposures, together with improved assessment 
of the corresponding uncertainties, will strengthen the solidity of present 
radiation protection. For example, if reliable dose assessment can be performed 
online by means of electronic devices, allowing for immediate action in varying 
exposure conditions, the acceptability of individuals working in such 
environments can be improved (e.g., nuclear industry, medical applications, 
nuclear emergencies). 

Feasibility With regard to neutron dosimetry, the scientific and technological competences 
in Europe are still available, but are at risk. For example, the last European 
facility that allows calibration of instruments in high-energy neutron fields will be 
shut down in 2015. Support for this priority is seen as a strategic European 



decision that would also include support for access to facilities outside of 
Europe.  
A thorough study is estimated to require 4 ys duration and a budget of about 3 
M €. 
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To quantify doses after accidental internal contamination 

Priority description Vision 3 of the EURADOS SRA deals with efficient dose assessment for 
radiological emergencies. One of the challenges is to quantify doses after 
accidental internal contamination. The current method of choice for estimating 
internal doses is based on biokinetic modelling and radionuclide measurements 
in the body, or in urine and faeces. However, in case of an emergency with 
suspected incorporation of radioactive materials by a large number of 
individuals, specific emergency bioassay and dose assessment methods may 
be needed that have not yet been developed for adults and/or children. Dose 
estimation in cases of mixed external and internal exposure presents a 
particularly complex challenge. A combination of internal dosimetry, biomarkers 
affected and bio- and physical dosimetry not affected by incorporation would 
give the best multiparametric approach of properly separating the two 
components. Furthermore, not much work has been done so far to link internal 
dosimetry from incorporated radionuclides with biological dosimetry methods, 
although biological dosimetry is well established and validated for dose 
estimations following external radiation exposures.  
In cases of high levels of internal exposure, bioligands or chelators are 
administered as decorporation therapy after intakes of radionuclides of high 
radiotoxicity (e.g. actinides), to enhance excretion and to reduce the dose. This 
action makes it difficult to interpret bioassay monitoring data which don’t follow 
regular human biokinetics. Further research is need to understand the 
mechanisms of chelating agents like DTPA and to provide appropriate modelling 
descriptions of the metabolic behaviour of contaminants affected by 
decorporation. 

European 
relevance 

The topic is of high priority for EURADOS and the links with NERIS and RENEB 
are especially relevant. Social sciences and humanities issues are also 
considered in the management of an emergency situation and in the post-
accidental frame. The actual risk and the perception of the risk by populations 
should converge with the calculation of reliable doses, using appropriate and 
unambiguous communication channels to inform exposed individuals. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The priority is linked to SRAs of EURADOS and NERIS, but also refers to 
MELODI’s: 
- EURADOS 3.3.3 To quantify doses after accidental internal contamination 
- NERIS: key topic 5, subtopic 5.9 Monitoring strategies 
- MELODI: 2.3.3. individual radiation sensitivity 

Impact: decreased 
uncertainty 

This topic will contribute to an improved system of radiation protection by 
decreasing dose uncertainty, especially in case of accidental internal exposures 
of children. This will require appropriate strategies and capabilities for 
monitoring and dose assessment in scenarios of radiological or nuclear 
emergency Another important challenge is the proper interpretation of 
monitoring data using new rapid bioassay methods, biodosimetry methods or in 
decorporation therapy. 

Impact: increased 
radiation protection  

This topic will contribute to improving the system of radiation protection for 
better protection of workers and the public in emergency internal exposure 
situations. Areas to investigate are the definition of reliable biological end-points, 
which are suitable especially for chronic internal exposures, and the definition of 
proper dosimetric quantities to be compared to the biological end-point. Special 
models must be developed for reliable blood dosimetry, to determine the blood 
dose and to know how this quantity correlates with the information provided by 
biological assays. The experiments can be conducted in cooperation with 
nuclear medicine units using different radiopharmaceuticals. 

Impact: increased 
acceptability 

This topic will contribute to improve the acceptability of the system of radiation 
protection in terms of reduced and more realistic risk perception. 

Feasibility Scientific and technological competences needed for this topic are available in 
Europe regarding equipment, methodology and strategies for monitoring in case 
of emergency (EURADOS and NERIS). The expertise required in biokinetics 



and in biological dosimetry is also guaranteed (EURADOS and RENEB).  
A budget of 2 M€ for 4 years is proposed for this topic. 

Other justifications  Lessons learned from Fukushima Daiichi and Chernobyl NPP accidents 
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EURADOS - Rank 
4 

To develop accurate and on-line personal dosimetry for workers 

Priority description Provision of reliable, accurate and on-line personal dosimetry for occupationally 
exposed individuals requires monitoring the workers in real time for all limiting 
quantities (whole body, eye lens, extremities, and perhaps brain, heart), 
regardless of the protection methods used, and to provide input for the optimal 
application of the ALARA principle. 
Research: Dosimetric research for personal dosimetry should deliver good 
characterized active dosimeters for all relevant radiation fields, and reliable 
computational tools. Many devices exist already, but they are not suited for all of 
these fields. These active dosimeters should be developed in a way that they 
can also be used for official dose records. For fields that are used in medical 
applications, and in particular for pulsed fields, improvements are still needed, 
and, for example, the dependence of active dosimeter response on dose rate 
must be investigated. Besides that, all existing devices must be tested for all 
relevant fields in which they are used. Active dosimeters should also be 
developed for eye lenses and extremities. Improvement of active dosimeters is 
also needed so that the measured dose is visible to the operator on-line and that 
the results can be easily implemented in advanced staff databases. 

European 
relevance 

Applications of ionizing radiation in Europe are characterized by a vast variety of 
different radiation fields, including static and pulsed fields, fields with different 
radiation qualities (e.g. photons, protons, electrons, neutrons), fields of mono-
energetic particles or involving a large range of particle energies and directions, 
with doses ranging from μGy to Gy and more, and different dose rates. The 
standard of radiation protection in Europe would be significantly improved if 
existing passive dosimeters could be complemented by suitable electronic 
dosimeters that allow reliable on-line detection of doses in the various fields 
mentioned above.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This topic is of general relevance for radiation protection, and accurate 
individual real-time dosimetry is of importance in many research areas.  
- MELODI (August 2015): page 11, 4.1.2;  page 14, 4.2.1 
- EURADOS (May 2014):   pages 37-38, 3.5.3  

‐ ALLIANCE (Sept 2013): pages 25, 3.2.2 
- NERIS (April 2014): page 20, 5.8 and 5.9 
- Medical (August 2015): page 8, 3.1.1 

Impact: decreased 
uncertainty 

A time-resolved assessment of radiation doses to workers will improve the 
current dose assessment which is mainly based on passive dosimeters 
integrating dose typically over a month. Exposure scenarios can therefore be 
more accurately described and unclear dose contributions quantified. This will 
contribute to a significant reduction in dose uncertainties and by changing 
practice can lead to an overall reduction in doses received. 

Impact: increased 
radiation protection  

Improved measurement techniques involving electronic devices, that allow 
measurement of doses in real-time, will significantly improve individual radiation 
protection because any unwanted high exposures can be immediately be 
detected and therefore avoided.  

Impact: increased 
acceptability 

Reliable dose assessment performed online by means of electronic devices 
allows for immediate action in varying exposure conditions, which in turn will 
increase the acceptability of individuals working in various radiation fields. 

Feasibility In Europe, a number of active electronic dosimeters for different radiation fields 
are already on the market. The feasibility of the project is high because any of 
the improvements discussed above can be achieved on the basis of current 
technology, and need not be started from scratch.  
A thorough study is estimated to require 4 ys duration and a budget of 2 M € 
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To improve the measurement and combination of out-of-field radiotherapy 
and imaging doses in photon and particle radiotherapy, for input to 
epidemiological studies 

Priority description Radiotherapy plays a major role in the treatment of cancer.  There are 
approximately 14 million new cancer cases per year worldwide. In the 
developed world, approximately half of all cancer treatments will involve 
radiotherapy.  Radiotherapy target doses are accurately calculated and 
delivered with rigorous supporting quality assurance (QA), and are well 
documented, although there is a need for the development of in-vivo dosimetry 
(see EURADOS topic 6). However, combined out-of-field doses to organs and 
tissues at risk, from both radiotherapy and imaging procedures associated with 
treatment planning, verification and image-guided radiotherapy (IGRT) (the 
“complete dose description”) are not so extensively measured or calculated.  
The development and harmonisation of dosimetry techniques for out-of-field 
measurements from therapy and imaging is important in providing input to risk 
models and epidemiological studies of: 
(i) second cancer induction (ii) cardiovascular disease (e.g. pericardial & 
myocardial disease, valvular defects, coronary artery disease) (iii) other 
radiation-induced organ damage (digestive,  lung, eye, thyroid, liver, kidney, 
cognitive/neurological effects) (iv) risks to the irradiated foetus 

European 
relevance 

There are approximately 1.3 million radiotherapy treatments per year in EU, so 
that this research priority will have a major impact on the lives of many 
European citizens, especially children and young adults for whom prognoses 
are good.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

- MELODI: This EURADOS proposal is strongly linked to, and underpins, 
MELODI proposals for research into dose-risk relationships and epidemiological 
studies, for which the “complete dose description” from radiotherapy and 
associated imaging is a pre-requisite.  (specifically, 4.1 Dose and dose rate 
dependence of cancer risk, 4.2 Non‐cancer effects,  4.3 Individual radiation 
sensitivity) 
- Medical: 3.1.1. Measurement of exposure; 3.1.3. Quality metrics for imaging 
and therapy; 3.3. Optimisation of radiation exposure and harmonisation of 
practices (specifically 3.3.1. Patient-tailored diagnosis and treatment) 

Impact: decreased 
uncertainty 

Improved knowledge of the complete dose description from both radiotherapy 
and associated imaging will form a solid foundation for input to epidemiological 
studies. More accurate and extensive measurements of organ and tissue doses 
will reduce dosimetric uncertainties in such studies. 

Impact: increased 
radiation protection  

More accurate estimates of doses to patients will allow better protection of the 
patient in terms of balancing the benefits of radiotherapy with the risk of possible 
adverse late effects. 

Impact: increased 
acceptability 

This topic will contribute to improved acceptability of the radiation protection 
system for protection of the patient in radiotherapy, by underpinning risk 
assessments through more extensive and accurate dosimetry of organ and 
tissue doses. 

Feasibility Many European radiotherapy centres and research institutions are active, or 
potentially active, in the collaborative dosimetry developments needed for this 
topic. A total budget of 3 M € for 4 years is proposed. 

Other justifications  As the Japanese Life Span Study eventually comes to a close, there will be a 
need to study other large cohorts of irradiated humans to improve our 
understanding of the effects of ionising radiation. Notwithstanding many 
potential difficulties (e.g. genetic predisposition of cancer patients), the 
worldwide radiotherapy patient population provides a very large cohort of people 
irradiated over a wide range of doses (tens of Gy down to tens of mGy) which 
are accurately delivered and recorded in detail. Further development and 
harmonisation of techniques for the measurement of the complete dose 
description in radiotherapy is an essential pre-requisite to future robust 
epidemiological studies. 
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To improve dosimetry in modern external beam radiotherapy  

Priority description Radiation therapy plays a major role in treating about half the number of cancer 
patients. It is very important to be able to measure the dose distribution given to 
the tumour, in an effort to check whether this agrees with the treatment plan. 
However, in vivo dosimetry during external beam therapy could benefit from the 
development of improved dosimetry techniques. Next to this, the rapid 
development in new radiotherapy techniques (flattening filter free (FFF) fields, 
volumetric arc therapy, small fields, proton and heavy ion therapy, 
microdosimeric characterization for hadrons, etc.) requires a continuous effort in 
dosimetry research, not only to develop on-line dosimetry techniques, but also 
to improve calibration procedures (links to medical associations, radiation 
protection). 

European 
relevance 

In European countries a considerable fraction of the population will face a 
cancer diagnosis at a certain time in life, and radiotherapy represents one of the 
major methods of treatment. Approximately half of all cancer patients will 
receive 
radiotherapy at some point in their illness. This research priority will have a 
major impact on the lives of many European citizens. The topic is obviously 
oriented towards the medical society.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This topic is literally mentioned in the draft medical SRA.  
3.1.1. Measurement of exposure 
3.1.3. Quality metrics for imaging and therapy 

Impact: decreased 
uncertainty 

Currently the actual dose given to the tumour is not measured. By developing 
methods for in-vivo measurements, the uncertainty in the tumour dose can be 
reduced. This will lead to an improved outcome from the radiation therapy 
treatment, and an improved quality control (QC) in radiotherapy.  

Impact: increased 
radiation protection  

Better knowledge of the actual dose given will improve the accuracy of dose 
delivery, reducing doses to healthy tissues and ensuring that the dose to the 
tumour is high enough for therapeutic benefit.  

Impact: increased 
acceptability 

Better QC will reduce the probability of accidents in radiation therapy. Improved 
QC will allow better, and thus more effective, radiotherapy to be delivered.  

Feasibility There are many different techniques being tried for in-vivo dosimetry. None of 
them have achieved sufficient accuracy and applicability. The rapid evolution of 
different treatment modalities also requires a continuous effort to develop in-vivo 
measurement techniques that can be applied to all therapies.  
A total budget of 3 M € for 4 years is proposed. 

Other justifications   
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MELODI	(Multidisciplinary	European	Low	Dose	Initiative)	 is	a	European	Platform	dedicated	to	

low	dose	ionizing	radiation	risk	research.	The	purpose	of	the	MELODI	Association	is	to	integrate	

national	 and	 European	 activities	 in	 low	 dose	 and	 low	 dose	 rate	 radiation	 research,	 to	 define	

priority	 scientific	 goals	 and	 to	 facilitate	 effective	 implementation	 of	 research.	 The	 Strategic	

Research	 Agenda	 (SRA)	 of	 MELODI	 identifies	 these	 priority	 goals	 and	 the	 specific	 resources,	

infrastructures	and	training	capabilities	needed	to	further	develop	low‐dose	risk	research.		

	

Prior	 to	EU	 research	 funding	 calls,	MELODI	develops	 a	 short	 statement	 indicating	 its	 view	on	

current	research	priorities,	which	serves	as	an	input	to	those	responsible	for	defining	call	topics.	

The	research	priorities	were	identified	from	the	MELODI	SRA,	which	is	gradually	enriched	by	the	

contributions	of	its	members,	ongoing	and	completed	research	projects	and	the	findings	of	the	

MELODI	workshops	organized	annually	since	2009.	The	6th	draft	of	the	MELODI	SRA	for	2015	has	

been	 opened	 for	 consultation	 and	 can	 be	 downloaded	 from	 http://www.melodi‐

online.eu/sra.html.	It	forms	the	basis	for	the	definition	of	the	priorities.	

	

The	system	of	radiation	protection	has	developed	and	evolved	on	the	basis	of	an	understanding	

of	 the	magnitude	of	 the	health	 risks	associated	with	radiation	exposure	and	knowledge	of	 the	

mechanisms	of	radiogenic	disease	pathogenesis	to	inform	risk	extrapolation.	Accurate	health	risk	

assessment	 is	 fundamental	 to	 striking	 an	 appropriate	 and	 acceptable	 balance	 between	 the	

benefits	 of	 use/exposure	 to	 radiation	 and	 the	 associated	 health	 risks.	 Today	 the	 main	

uncertainties	in	radiation	health	risk	assessment	are	in	the	magnitude	of	cancer	risk	at	low	and	

protracted	doses,	the	magnitude	of	circulatory	disease,	cataract	and	other	tissue	injury	below	500	

mSv,	and	the	variation	in	disease	risk	between	individuals	in	the	population.	More	information	on	

these	and	associated	issues	is	required	to	ensure	adequate	protection	is	afforded	to	populations	

and	individuals	in	all	situations	–	occupational,	medical,	emergency	and	in	the	course	of	normal	

life.		

	



2 

	

Criteria	for	prioritization	
	

 Feasibility	(research	to	be	done	within	the	next	coming	years)	
 Importance	in	terms	of	improved	radiation	protection	system	
 Relevance	for	operational	radiation	protection	(BSS	implementation)	
 Multidisciplinarity	(biology,	epidemiology,	dosimetry)	
 Synergy	with	other	radiation	research	platforms	(ALLIANCE,	EURADOS,	NERIS,	medical	field)	
 Timeliness	
 Avoidance	of	overlap	of	topics	with	other	calls	or	topics	that	have	been	recently	funded	and	

outcome	from	projects	that	have	recently	ended.	
	

	

Ranked	list	of	priorities	(for	detailed	description	see	Annex):	

	

1. To	explore	the	shape	of	the	dose‐response	relationship	for	radiation	induced	health	effects	at	

low	 doses/dose‐rates	 based	 on	 key	 informative	 epidemiological	 studies	 (including	 where	

appropriate,	 molecular	 or	 other	 biomarkers)	 for	 internal	 and/or	 external	 emitters,	

incorporating	detailed	dosimetric	assessment.		

2. To	explore	and	define	the	role	of	epigenetic	modifications	in	radiation‐induced	health	effects	
following	exposure	to	low	doses/low	dose	rates.		

3. To	identify,	develop	and	validate	biomarkers	for	exposure,	early	and	late	effects	for	cancer	
or/and	non‐cancer	diseases	in	relation	to	low	doses/low‐dose	rates	and	to	integrate	them	in	
molecular	epidemiological	studies.		

4. To	 explore	 the	 roles	 of	 specific	 target	 cells	 for	 low	 dose/dose‐rate	 radiation‐induced	 late	
developing	health	effects	such	as	cancers,	circulatory	diseases	and	cataract.		

5. To	understand	the	potential	impact	of	individual	susceptibility	on	radiation	risk	using	cohorts	
and/or	 systems	 models	 with	 variations	 in	 sensitivity	 to	 low	 doses	 of	 radiation,	 so	 that	
differences	in	the	response	pathways	can	be	detected	and	biomarkers	validated.		

	

MELODI	encourages,	where	appropriate,	(1)	the	use	of	archived	biological	materials	from	prior	

EU	funded	research,	(2)	the	integration	of	experienced	laboratory	networks	(such	as	e.g.	RENEB),	

(3)	 the	 integration	 of	 expertise	 from	 outside	 the	 conventional	 fields	 of	 radiation	 research,	 in	

particular	expertise	from	the	medical	research	field	where	appropriate.	
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ANNEX:	Description	of	MELODI	2015	priorities	
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Priority	title	 To	explore	the	shape	of	the	dose‐response	relationship	for	radiation	
induced	health	effects	at	low	doses/dose‐rates	based	on	key	informative	
epidemiological	studies	(including	where	appropriate,	molecular	or	other	
biomarkers)	for	internal	and/or	external	emitters,	incorporating	detailed	
dosimetric	assessment	

Priority	description	 Risk	of	all	solid	cancer	combined	due	to	whole	body	exposure	with	ionizing	
radiation	is	fairly	well	understood	for	doses	of	about	100	mSv.	In	this	dose	range	
there	is,	however,	an	urgent	need	for	an	understanding	of	health	effects	of	
internal	exposures	or	inhomogeneous	external	exposures	and	of	risks	of	site‐
specific	cancer.	Another	major	uncertainty	is	related	to	the	magnitude	of	risk	of	
non‐cancer	diseases	at	doses	below	about	500	mSv.	
Research:	Large	(molecular‐)	epidemiological	studies	with	precise	dosimetry	
and	information	on	important	confounders	shall	be	further	developed	or	
established.	Omics	and	system	biology	approaches	to	biological	samples	from	
study	members	should	aim	at	exploring	markers	for	radiation‐induced	disease	
and	understanding	the	disease	processes.	Health	risks	shall	be	derived	taking	
into	account	a	multitude	of	models	based	on	biological	and	epidemiological	data.	

European	relevance	 Per	definition,	the	priority	is	of	top	importance	for	MELODI.	By	the	need	of	
improved	dosimetry	for	key	epidemiological	cohorts	the	priority	is	linked	to	
EURADOS.	The	implications	of	improved	risk	estimates	for	emergency	
management	link	the	priority	to	NERIS.	The	enhanced	risk	characterizations	
may	link	the	priority	to	ALLIANCE.	Improved	knowledge	of	health	risk	will	also	
be	of	importance	for	the	optimization	of	ionizing	radiation	applications	in	
medical	diagnostics	and	therapy,	and	for	the	BSS	implementation	in	the	future,	
as	evidence	can	be	expected	to	be	taken	in	to	account	in	ICRP	recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

This	priority	needs	intensive	collaboration	of	epidemiology,	dosimetry,	radiation	
biology,	systems	biology,	experts	of	pathogenesis,	mathematical	modelling,	
statistics,	radiation	protection	and	emergency	measurement.	Expertise	outside	
of	the	traditional	fields	of	radiation	research	needs	to	be	integrated.	
									‐MELODI	(Aug	2015):	p.9‐14;	chapter	4.1	and	4.2	
									‐ALLIANCE	(Sept	2013):	p.6;	Challenge	3;	topic	3	
									‐NERIS	(April	2014):	p.20,	Topic	5.8	Health	surveillance	
									‐EURADOS	(May	2014):	p.11‐19;	3.2;	p.35;	3.5.1		

Impact:	decreased	
uncertainty	

The	research	will	decrease	uncertainty	with	respect	to	the	shape	of	the	dose‐
response‐relationship	for	cancer	and	non‐cancer	diseases	in	the	low	dose	range.		

Impact:	increased	
radiation	protection		

Improved	health	risk	estimates	together	with	an	improved	assessment	of	
uncertainties	will	strengthen	the	solidity	of	present	radiation	protection.	This	
will	especially	be	the	case	for	i)	regulating	occupational	exposures;	ii)	optimizing	
radiation	therapy	for	patients	with	good	prognosis	(long	time	risks	of	diseases	in	
relatively	low	exposed	tissues);	iii)	deciding	about	appropriate	diagnostic	
applications	of	radiation	in	medicine	(especially	for	procedures	causing	in	total	
several	tens	of	mSv;	and	iv)	regulating	emergency	situations	(involving	
reference	levels	from	a	few	tens	to	100	mSv);	and	v)	better	understanding	of	
epidemiological	findings	and	health	effects	of	internal	emitters.	

Impact:	increased	
acceptability	

Presently,	radiation	protection	is	based	on	uncertain	risk	estimates,	for	which	
the	full	size	of	uncertainty	has	not	even	been	addressed.	This	priority	focusses	
on	a	more	realistic	assessment	of	the	shape	of	the	dose‐response	relationship	for	
cancer	and	non‐cancer	diseases.	The	resulting	robustness	of	the	risk	estimates	
will	improve	the	public	reliance	on	an	important	basis	of	radiation	protection.	

Feasibility	 The	priority	is	feasible in	terms	of	scientific	and technological	competences	
available	in	Europe.	Key	informative	cohorts	with	the	potential	for	access	to	
biological	samples	have	been	identified	in	DOREMI.	The	priority	will	need	a	large	
scale	integrative	action.		
A	thorough	study	is	estimated	to	require	4	ys	duration	and	a	budget	of	5‐7M	€	
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Priority	title	 To	explore	and	define	the	role	of	epigenetic	modifications	in	radiation‐
induced	health	effects	following	exposure	to	low	doses/low	dose	rates	

Priority	description	 In	recent	years,	biological	research	has	identified	a	range	of	processes	that	can	
modify	cellular,	tissue	and	whole	organism	phenotypes	that	do	not	require	DNA	
mutation.	Collectively	these	are	termed	epigenetic	effects	and	these	include	
modified	DNA	methylation,	microRNA	expression	and	histone	acetylation.	While	
there	are	indications	in	the	literature	that	radiation	can	affect	epigenetic	
endpoints,	there	remains	a	lack	of	understanding	of	dose‐	and	dose‐rate	
responses,	and	the	relationship	of	the	changes	to	radiogenic	disease,	although	
epigenetic	phenomena	have	been	linked	to	cancers	and	transgenerational	
effects.		
Research	is	required	to	define	radiation	dose‐/dose‐rate	responses	for	
individual	epigenetic	endpoints,	determine	radiation	quality	dependence	and	the	
relationship	of	such	changes	to	radiogenic	cancers,	non‐cancer	diseases	and	
hereditary/transgenerational	effects	

European	relevance	 The	proposed	research	is	relevant	to	(i)	MELODI in	that	it	requires	
consideration	of	low	dose/dose‐rate	response	and	relevance	for	radiogenic	
disease	and	may	identify	biomarkers	of	exposure	or	effect	(ii)	ALLIANCE	in	that	
it	will	explore	the	relevance	to	transgenerational	effects	and	population	health	
(iii)	EURADOS	in	that	it	will	require	a	high	standard	of	radiation	dosimetry	for	
cell	culture	systems,	model	organisms	and	a	range	of	radiation	qualities	(iv)	
NERIS	in	that	it	may	identify	biomarkers	of	exposure	or	effect	(v)	medical	
applications	in	that	biomarkers	may	be	identified	and	through	mechanistic	
understanding	of	effects,	novel	radio‐protectors	may	be	identified	(vi)	BSS	
implementation	in	the	future,	as	evidence	taken	in	to	account	in	ICRP	
recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

The	research	topic	is	of	European	and	wider	relevance	in	that	it	will	help	to	
determine	the	appropriate	risk‐benefit	assessment	for	radiation	use	in	all	
sectors,	in	this	way,	by	informing	the	system	of	protection	the	research	will	
ensure	that	the	population	and	non‐human	biota	are	neither	under	nor	over	
protected;	and	this	ensures	effective	and	efficient	resource	usage	
								‐MELODI	(Aug	2015):	p.10	(and	others);	4.1.1,	4.1.2,	4.1.3,	4.3.1	
								‐ALLIANCE	(Sept	2013):	p.6;	Challenge2,	topics	1	&	4	
								‐NERIS	(April	2014):	p.20;	Topic	5.8,	Health	surveillance	
								‐EURADOS	(May	2014):	p.17;	3.2.2	and	p.21;	3.3.1	

Impact:	decreased	
uncertainty	

The	research	will	improve	the	scientific	evidence	base	for	judgements	in	
radiation	protection.	It	will	address	the	question,	whether	endpoints	in	addition	
to	DNA	mutation	need	to	be	considered	in	selection	of	risk	extrapolation	models	
for	cancer,	and	if	epigenetic	effects	are	important	for	judgements	on	risk	
extrapolation	for	non‐cancer	diseases.	Detailed	dose‐/dose‐rate	response	
information	will	be	generated.		

Impact:	increased	
radiation	
protection		

The	proposed	research	will	provide	evidence	to	inform	judgements	on	one	of	the	
most	fundamental	aspects	of	the	system	of	protection,	namely,	which	is	the	best	
model	for	risk	extrapolation	for	cancer	and	non‐cancer	diseases.	The	research	
thus	informs	judgements	on	dose	limits	and	emergency	reference	levels.	

Impact:	increased	
acceptability	

The	understanding	gained	from	carrying	out	this	research	will	contribute	to	
increasing	acceptability	of	the	radiation	protection	system	as	it	will	provide	
supporting	evidence	for	judgements	on	the	model	used	for	risk	extrapolation	for	
all	health	endpoints.	The	research	may	provide	evidence	either	to	support	or	
contradict	the	currently	adopted	approaches.	

Feasibility	 The	proposed	research	topic	is	feasible;	many	methods	have	been	developed	
that	can	carry	out	high‐throughput	epigenetic	analyses	and	there	is	a	growing	
body	of	technical	competence	in	Europe.	It	may	be	necessary	to	consider	funding	
projects	that	focus	on	one	or	a	limited	range	of	epigenetic	endpoints.			
A	thorough	study	is	estimated	to	require	4	years	duration	(especially	to	address	
transgenerational	issues)	and	a	budget	of	1‐2	M	Euro	

	



6 

	 To	identify,	develop	and	validate	biomarkers	for	exposure,	early	and	late	
effects	for	cancer	or/and	non‐cancer	diseases	in	relation	to	low	doses/low‐
dose	rates	and	to	integrate	them	in	molecular	epidemiological	studies	

Priority	description	 In	recent	years,	the	rapid	development	of	technologies	for	“omics”	research	has	
opened	up	for	a	detailed	biochemical	analysis	of	cellular	responses	at	each	
regulatory	level	in	the	cell	machinery.	Understanding	interactions	at	the	
molecular	levels	and	the	use	of	new	software’s	for	pathway	analysis	has	provided	
new	insights	in	the	mechanisms	that	regulate	the	cellular	responses	to	different	
stressors.	Identifying	biomarkers	for	radiation	induced	stress	responses,	as	well	
as	for	early	and	late	stages	of	diseases	induced	by	radiation	will	provide	a	
platform	for	a	mechanistic	understanding	of	the	cellular	responses	to	ionizing	
radiation,	from	the	primary	target	through	the	repair/defence	processes	and	the	
outcome	of	these.	If	persistent	biomarkers	for	exposure	and	radiation‐induced	
diseases	can	be	identified,	the	integration	of	them	in	epidemiological	studies	will	
have	significant	implications	for	risk	estimates	of	low	dose/dose	rate	exposures.		
Research	is	required	to	define	radiation	dose/dose‐rate	responses	for	
biomarkers	of	exposure,	to	determine	their	radiation	quality	dependence	and	the	
relationship	of	such	changes	to	radiogenic	cancers	and	non‐cancer	diseases.		

European	
relevance	

The	proposed	research	is	relevant	to	(i)	MELODI in	that	it	requires	consideration	
of	low	dose/dose‐rate	response	and	relevance	for	radiogenic	disease	and	may	
identify	biomarkers	of	exposure	or	effect	(ii)	ALLIANCE	in	that	biomarkers	of	
exposure	from	the	human	model	systems	may	be	of	relevance	for	the	studies	of	
other	types	of	species	and	help	to	explore	the	relevance	to	transgenerational	
effects	and	population	health	(iii)	EURADOS	in	that	it	will	require	a	high	
standard	of	radiation	dosimetry	for	cell	culture	systems,	model	organisms	and	a	
range	of	radiation	qualities	(iv)	NERIS	in	that	it	may	identify	biomarkers	of	
exposure	or	effect	(v)	medical	applications	in	that	biomarkers	may	be	identified	
that	can	be	used	for	diagnosis	of	individual	sensitivity	to	radiotherapy	and	early	
detection	of	cancer	and	non‐cancer	diseases	(vi)	BSS	implementation	in	the	
future,	as	evidence	taken	in	to	account	in	ICRP	recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

The	research	topic	is	of European	and	wider	relevance	in	that	it	will	help	to	
determine	the	appropriate	risk‐benefit	assessment	for	radiation	use	in	all	
sectors,	in	this	way,	by	informing	the	system	of	protection	the	research	will	
ensure	that	the	population	and	non‐human	biota	are	neither	under	nor	over	
protected;	and	this	ensures	effective	and	efficient	resource	usage	
								‐MELODI	(Aug	2015):	Chapters	4.1,	4.2	and	4.3.	
								‐ALLIANCE	(Sept	2013):	p.6;	Challenge2,	topics	1	&	4	
								‐NERIS	(April	2014):	p.20;	Topic	5.8,	Health	surveillance	
								‐EURADOS	(May	2014):	p.17;	3.2.2	and	21;	3.3.1	

Impact:	decreased	
uncertainty	

The	research	is	expected	to	be	of	significance	for	the	development	of	better	risk	
estimates	for	other	types	of	genotoxic	stressors	that	are	challenging	the	health	of	
humans	and	other	species.	Biomarkers	of	exposure	and	diseases	applied	in	
epidemiology	will	significantly	reduce	the	uncertainties	of	the	present	risk	
estimates	in	the	low	dose/dose	rate	range	as	detailed	dose‐/dose‐rate	response	
information	will	be	generated.	Precise	dosimetry	of	internal	emitters	may	also	
significantly	decrease	uncertainty.	

Impact:	increased	
radiation	
protection		

The	proposed	research	will	provide	evidence	to	inform	judgements	on	one	of	the	
most	fundamental	aspects	of	the	system	of	protection,	namely,	which	is	the	best	
model	for	risk	extrapolation	for	cancer	and	non‐cancer	diseases.	The	research	
thus	informs	judgements	on	dose	limits	and	emergency	reference	levels.	

Impact:	increased	
acceptability	

The	understanding	gained	from	carrying	out	this	research	will	contribute	to	
increasing	acceptability	of	the	RP	system	as	it	will	provide	supporting	evidence	
for	judgements	on	the	model	used	for	risk	extrapolation	for	all	health	endpoints.		

Feasibility	 The	proposed	research	topic	is	feasible;	many	methods	have	been	developed	that	
can	carry	out	high‐throughput	“omic”	analyses	and	the	bioinformatics	needed	for	
the	transfer	of	this	results	into	a	mechanistic	understanding	is	at	hand.		
A	thorough	study	is	estimated	to	require	4	ys	duration	and	a	budget	of	2‐4	M	€	
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Priority	title	 To	explore	the	roles	of	specific	target	cells	for	low	dose/low	dose	rate	
radiation‐induced	late	developing	health	effects	such	as	cancers,	
circulatory	diseases	and	cataract	

Priority	description	 Currently,	radiation	risk	extrapolation	does	not	specifically	include	mechanistic	
considerations,	but	is	more	a	statistical	curve‐fitting	approach.	To	improve	
mechanistic	understanding	of	radiogenic	disease	processes	that	can	inform	
mechanistic	approaches	to	cancer	risk	extrapolation	several	key	pieces	of	
information	will	be	required.	Most	fundamentally,	it	is	important	to	identify	the	
cells	at	risk	of	conversion	into	the	disease	state,	and	enumerate	these.	For	the	
case	of	cancer	it	is	generally	assumed	that	stem	and	early	progenitor	cell	
populations	are	relevant,	but	these	are	not	generally	well	characterised,	
understood	in	their	responses	to	low	dose/dose‐rate	radiation	or	enumerated.	
Research	is	required	to	clarify	these	aspects,	and	similarly	to	identify,	enumerate	
and	define	radiation	responses	of	target	cell	populations	for	other	late‐
developing	diseases	such	as	circulatory	disease	and	cataract.		

European	relevance	 The	proposed	research	is	relevant	to	(i)	MELODI in	that	it	requires	
consideration	of	target	cells	relevant	for	radiogenic	diseases	and	low	dose/dose‐
rate	response,	providing	important	input	for	mechanistic	models	for	risk	
extrapolation	(ii)	EURADOS	in	that	it	will	require	a	high	standard	of	radiation	
dosimetry	for	cell	culture	systems,	model	organisms	and	a	range	of	radiation	
qualities	(iii)	NERIS	in	that	in	the	longer	term	it	will	strengthen	and	improve	risk	
estimation	and	thus	exposure	threshold	for	emergency	action	(iv)	BSS	
implementation	in	the	future,	as	evidence	can	be	expected	to	be	taken	in	to	
account	in	ICRP	recommendations.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

The	research	topic	is	of	European	and	wider	relevance	in	that	it	will	help	to	
determine	the	best	approaches	to	risk	extrapolation	for	all	late	developing	
diseases,	in	this	way	,	by	informing	the	system	of	protection,	the	research	will	
ensure	that	the	population	are	neither	under	nor	over	protected;	and	this	
ensures	effective	and	efficient	resource	usage	
								‐MELODI	(Aug	2015):	p.10	(and	others);	4.1.1,	4.2.1,	4.3.3	
								‐ALLIANCE	(Sept	2013):	p.26;	Challenge	2,	3.2.2.1	
								‐NERIS	(April	2014):	p.18;	Topic	5.1	
								‐EURADOS	(May	2014):	p.17,	3.2.2	

Impact:	decreased	
uncertainty	

The	research	will	improve	the	scientific	evidence	base	for	judgements	in	
radiation	protection.	It	will	address	the	issue	of	the	improvement	of	risk	
extrapolation	and	strengthening	the	scientific	evidence	base	for	risk	
extrapolation.		

Impact:	increased	
radiation	protection		

The	proposed	research	will	provide	evidence	to	inform	judgements	on	a	
fundamental	aspect	of	the	system	of	protection,	namely,	which	is	the	best	
approach	for	risk	extrapolation	for	cancer	and	non‐cancer	diseases.	The	research	
thus	in	the	long	term	informs	judgements	on	dose	limits	and	emergency	
reference	levels.	

Impact:	increased	
acceptability	

The	understanding	gained	from	carrying	out	this	research	will	contribute	to	
increasing	acceptability	of	the	radiation	protection	system	as	it	will	provide	
supporting	evidence	for	judgements	on	the	approach	used	for	risk	extrapolation	
for	all	health	endpoints.	The	research	may	provide	evidence	either	to	support	or	
contradict	the	currently	adopted	approaches.	

Feasibility	 The	proposed	research	topic	is	feasible;	many	methods	have	been	developed	
that	can	identify	stem	cells	in	vivo	and	in	vitro,	fundamental	research	in	stem	cell	
biology	has	developed	an	impressive	range	of	methods	for	cell	manipulation	and	
imaging	that	can	be	utilised	and	there	is	a	growing	body	of	technical	competence	
in	Europe	
It	may	be	necessary	to	consider	funding	projects	that	focus	on	a	specific	
disease/target	cell	population.	A	potentially	useful	study	is	estimated	to	require	
4	years	duration	and	a	budget	of	2‐3M	Euro	
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Priority	title	 To	understand	the	potential	impact	of	individual	susceptibility	on	
radiation	risk	using	cohorts	and/or	systems	models	with	variations	in	
sensitivity	to	low	doses	of	radiation,	so	that	differences	in	the	response	
pathways	can	be	detected	and	biomarkers	validated.	

Priority	description	 Studies	of	carriers	of	BRCA1/2	mutations	and	studies	of	cancer	patients	have	
shown	that	single	nucleotide	polymorphisms	(SNPs)	in	a	number	of	genes	can	
modify	the	radiation	responses	–	either	in	the	long	term	(risk	of	cancer)	or	in	the	
short	to	medium	term	(adverse	reaction	to	radiotherapy).	Differences	in	
sensitivity	have	also	been	observed	in	relation	to	gender,	age	at	exposure,	state	
of	health,	genetic	and	epigenetic	make‐up,	lifestyle,	and	age	attained.	
At	present,	there	is	insufficient	information	on	the	influence	of	individual	
radiation	sensitivity	on	health	risk	estimates	at	low	doses/dose‐rates.		
Research	is	required	on	the	extent	of	variation	of	individual	sensitivity	in	the	
population,	on	the	factors	contributing	to	this	variation,	as	well	as	integration	of	
mechanistic	studies	in	the	quantitative	evaluation	of	health	risk.	

European	relevance	 Individual	sensitivity	is	one	of	the	three	key	policy	questions	in	the	MELODI SRA	
and	one	of	the	main	research	priorities	in	the	HLEG.		
It	is	also	important	for	NERIS	in	emergency	response	and	surveillance	after	
accidents	–	children,	pregnant	women	and	elderly/ill	persons	being	priority	
groups	for	radiation	protection	in	the	case	of	an	accident	‐	;	for	ALLIANCE	in	
protection	of	non‐human	biota.	Studies	of	radiation	sensitivity	obviously	need	
adequate	dosimetry,	including	biological	dosimetry,	and	hence	there	is	an	
important	role	for	EURADOS.		
‐Individual	sensitivity	is	extremely	relevant	for	radiation	protection	of	patients	
undergoing	both	diagnostic	and	therapeutic	irradiations,	where	the	possibility	of	
using	other	medical	procedures	(MRI	for	imaging,	surgery/chemotherapy/	
hormone	therapy/immune	therapy	for	treatment)	exist.	
	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

A	multidisciplinary	approach	is	needed	to	address	this	topic,	including	
epidemiologists,	biologists,	clinicians,	dosimetrists	and	modellers,	as	well	as	–for	
aspects	related	to	response	to	radiation	accidents	–	social	scientists,	ethicists	
and	psychologists.	
									‐MELODI	(Aug	2015):	p.15‐17;	4.3	(Individual	Radiation	Sensitivity)	
									‐ALLIANCE	(Sept	2013):	p.26;	Challenge	2,	topics	1	&	2	
									‐NERIS	(April	2014):	p.20;	Topic	5.8,	Health	surveillance	
									‐EURADOS	(May	2014):	p.17;	3.2.2	and	p.21;	3.3.1	

Impact:	decreased	
uncertainty	

Individual	differences	in	sensitivity	raises	ethical	and	policy	question	as	to	
whether	some	individuals	or	groups	are	inadequately	protected	by	the	present	
system	and	regulations.	Answers	to	this	question	are	therefore	urgently	needed.	

Impact:	increased	
radiation	protection		

Identification	 of	 sensitive	 persons	 in	 the	 population	 can	 lead	 to	 better	 RP	 –in	
medicine	 (where	 approaches	 not	 involving	 IR	 can	 be	 used),	 in	 occupational	
settings	as	well	as	in	the	general	population	after,	for	example,	accidents	

Impact:	increased	
acceptability	

Understanding	the	potential	impact	of	individual	susceptibility	will	contribute	to	
a	more	realistic	assessment	of	radiation	health	risks	increasing	the	acceptability	
of	the	radiation	protection	system.		

Feasibility	 Scientific	/	technological	competences	needed	for	this	topic	are	available	in	
Europe.	Different	approaches	can	be	considered,	including	(molecular)	
epidemiological	studies	of	cancer	patients	(e.g.	WECARE	study)	or	cohorts	of	
genetically	predisposed	individuals	(carriers	of	specific	mutations,	AT	
heterozygotes,...),	system	modelling,	studies	of	biomarkers,	animal	models.	
A	thorough	study	is	estimated	to	require	4	years	duration	(especially	to	address	
transgenerational	issues)	and	a	budget	of	2‐4M	Euro	
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NERIS	  statement	  –	  August	  2015	  (DRAFT)	  

	  

NERIS	  is	  a	  European	  Platform	  on	  preparedness	  for	  nuclear	  and	  radiological	  emergency	  
response	  and	  recovery,	  founded	  in	  June	  2010.	  The	  mission	  of	  the	  NERIS	  Platform	  is	  to	  
establish	  a	  forum	  for	  dialogue	  and	  methodological	  development	  between	  all	  European	  
organisations	  and	  associations	  taking	  part	  in	  decision	  making	  of	  protective	  actions	  in	  nuclear	  
and	  radiological	  emergencies	  and	  recovery	  in	  Europe.	  55	  institutions	  are	  currently	  member	  
of	  the	  NERIS	  platform	  from	  which	  28	  supporting	  organizations.	  

An	  integral	  part	  of	  the	  mission	  of	  NERIS	  is	  to	  identify	  gaps	  and	  needs	  for	  further	  research	  and	  
developments	  and	  addressing	  new	  and	  emerging	  challenges	  in	  the	  field	  of	  preparedness	  for	  
nuclear	  or	  radiological	  emergency	  response	  and	  recovery.	  The	  Strategic	  Research	  Agenda	  
(SRA)	  of	  NERIS,	  coordinated	  by	  the	  NERIS	  R&D	  Committee,	  identifies	  these	  research	  needs.	  

In	  the	  context	  of	  future	  EU	  research	  calls,	  NERIS	  has	  identified	  current	  research	  priorities	  
which	  can	  serve	  as	  input	  for	  defining	  call	  topics.	  The	  definition	  of	  the	  research	  priorities	  
proposed	  here	  is	  based	  on	  the	  following	  elements:	  

• The	  priorities	  identified	  in	  the	  current	  SRA	  of	  NERIS:	  http://www.eu-‐neris.net/;	  
• The	  input	  from	  the	  members	  of	  the	  NERIS	  R&D	  Committee;	  
• The	  recently	  organized	  NERIS	  workshop	  (Milano,	  April	  2015)	  and	  especially	  the	  

conclusions	  from	  the	  session	  rapporteurs;	  
• A	  consultation	  of	  all	  NERIS	  members	  related	  to	  the	  identified	  priorities	  (July	  2015);	  
• The	  Operra	  survey;	  
• The	  realizations	  in	  past	  and	  current	  EU	  funded	  projects	  and	  especially	  from	  the	  

Fukushima	  experience.	  

Research	  and	  development	  in	  the	  field	  of	  emergency	  management	  and	  recovery	  at	  the	  
European	  level	  calls	  for	  co-‐operation	  between	  authorities,	  emergency	  centres,	  research	  
organisations	  and	  the	  academic	  community	  in	  different	  countries,	  as	  well	  as	  interactions	  
with	  key	  concerned	  stakeholders	  with	  the	  goal	  to	  enhance	  adequate	  and	  coherent	  response	  
throughout	  Europe	  in	  case	  of	  a	  nuclear	  and	  or	  a	  radiological	  event.	  	  To	  reach	  this	  goal,	  apart	  
from	  advances	  in	  the	  development	  of	  models,	  research	  improving	  the	  decision-‐making	  
processes	  is	  crucial	  (NERIS	  SRA	  key	  topic	  5).	  Four	  out	  of	  the	  six	  priority	  subjects	  proposed	  
here	  are	  falling	  within	  this	  key-‐topic	  and	  include	  uncertainty	  handling	  in	  emergency	  
response	  and	  recovery,	  robust	  decision	  making,	  countermeasure	  preparedness	  strategy	  and	  
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monitoring	  strategies.	  This	  research	  requires	  a	  highly	  multidisciplinary	  approach	  and	  should	  
include	  societal	  and	  ethical	  aspects.	  The	  identified	  priority	  research	  needs	  related	  to	  
advances	  in	  modelling	  are	  in	  the	  domain	  of	  atmospheric	  dispersion	  modelling	  and	  local	  
radio-‐ecological	  modelling.	  Based	  on	  the	  exchange	  of	  ideas	  with	  other	  radiation	  protection	  
platforms	  (MELODI,	  ALLIANCE,	  EURADOS)	  a	  link	  with	  potential	  common	  research	  priorities	  
was	  identified.	  
	  
A	  short	  description	  of	  the	  current	  ranked	  research	  priorities	  identified	  by	  NERIS	  are	  given	  
below.	  A	  more	  detailed	  description	  can	  be	  found	  in	  the	  annex.	  
	  

1. Assessment	  of	  and	  communication	  of	  uncertainties.	  Investigation	  of	  data	  
uncertainties	  (model	  or	  monitoring	  results)	  and	  how	  they	  can	  be	  communicated,	  e.g.	  
in	  model	  results	  and	  in	  Decision	  Support	  Systems	  (DSS)	  to	  help	  decision-‐makers	  to	  
understand	  the	  radiological	  situation.	  This	  includes	  also	  work	  on	  model	  sensitivity,	  
validity	  of	  model	  results	  and	  inter-‐comparisons	  of	  models	  and	  measurements.	  

2. Robust	  decision-‐making.	  Structuring	  the	  decision	  processes	  and	  the	  protective	  
strategies	  at	  national,	  regional	  and	  local	  levels	  with	  the	  help	  of	  formal	  decision	  aid	  
tools,	  such	  as	  multi-‐criteria	  analysis	  and	  on	  the	  basis	  of	  feedback	  from	  stakeholder	  
processes.	  Development	  of	  guidance	  on	  the	  use	  of	  DSS	  in	  the	  various	  phases	  of	  an	  
event	  based	  on	  feedback	  from	  stakeholder	  processes	  and	  from	  Fukushima	  
experience	  in	  emergency	  response	  and	  recovery.	  

3. Countermeasure	  strategy	  preparedness.	  Development	  of	  sustainable	  preparedness	  
strategy	  at	  Local,	  National	  and	  European	  level,	  based	  on	  the	  analysis	  of	  
countermeasures	  for	  relevant	  accident	  scenarios.	  Ensuring	  that	  parameters	  
governing	  the	  radiological	  consequences	  can	  be	  identified	  in	  time	  to	  enable	  
optimized	  remediation	  and	  contribute	  to	  the	  elaboration	  of	  robust	  recovery	  
strategies.	  

4. Atmospheric	  dispersion	  modelling.	  To	  make	  more	  reliable	  forecasts	  of	  atmospheric	  
dispersion,	  including	  data	  assimilation	  and	  improved	  inverse	  modelling	  (to	  determine	  
source	  term	  and/or	  source	  location)	  in	  different	  environments	  (e.g.	  urban	  areas)	  
and/or	  at	  different	  spatial	  scales	  (near	  range	  to	  global	  scale).	  

5. Local	  radio-‐ecological	  models.	  Development	  and	  integration	  in	  general	  DSS	  of	  local	  
radio-‐ecological	  models	  interlinked	  with	  monitoring	  information	  and	  the	  more	  global	  
and	  food	  chain	  dose	  models.	  Investigate	  the	  capability	  of	  such	  models	  to	  be	  operated	  
by	  local	  stakeholders	  as	  farmers	  or	  local	  communities.	  Link	  with	  ALLIANCE.	  

6. Monitoring	  strategies.	  Optimised	  use	  of	  monitoring	  resources,	  including	  mobile	  units	  
and	  trans-‐border	  issues.	  Integration	  of	  new	  monitoring	  technologies	  (e.g.;	  drones).	  
Development	  of	  processes	  and	  tools	  for	  integrating	  the	  monitoring	  results	  from	  
experts	  and	  lay	  people	  into	  a	  common	  operational	  picture	  (monitoring	  
crowdsourcing).	  Information	  fusion	  (radiological	  and	  non-‐radiological).	  Link	  with	  
EURADOS	  but	  focus	  on	  strategy	  and	  integration,	  less	  on	  the	  improvement	  or	  
development	  of	  new	  measurement	  methods/techniques.	  	  
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Priority	  1	   Assessment	  of	  and	  communication	  on	  uncertainties	  
Priority	  description	   Important	  advances	  have	  been	  made	  in	  the	  last	  decades	  in	  the	  development	  of	  models	  

and	  monitoring	  methods	  for	  evaluating	  the	  impact	  of	  nuclear/radiological	  events	  or	  
assist	  in	  the	  recovery	  phase	  after	  such	  an	  accident.	  Examples	  are	  the	  validation	  of	  food	  
chain	  and	  hydrological	  models,	  validation	  of	  the	  RODOS	  model	  for	  the	  Hanford	  
scenario,	  use	  of	  models	  &	  monitoring	  methods	  in	  the	  aftermath	  of	  the	  Fukushima	  
accident.	  However,	  uncertainty	  in	  these	  assessments	  has	  never	  been	  addressed	  in	  
detail.	  Both,	  uncertainty	  arising	  from	  limited	  information,	  especially	  in	  the	  early	  phase	  
of	  an	  accident,	  as	  well	  as	  inherent	  model	  or	  monitoring	  uncertainties	  have	  to	  be	  
addressed	  and	  communicated	  properly.	  The	  research	  needs	  identified	  are:	  	  

-‐ The	  investigation	  of	  data	  uncertainties	  on	  model	  or	  monitoring	  results	  and	  
how	  to	  propagate	  uncertainty	  through	  simulation	  models;	  

-‐ How	  to	  communicate	  uncertainty	  to	  decision-‐makers.	  
Key	  research	  questions	  are:	  

-‐ Identify	  the	  need	  of	  decision	  makers:	  	  how	  to	  include	  uncertain	  information	  
from	  simulation	  and	  modelling	  in	  their	  decision	  making	  process,	  helping	  them	  
to	  avoid	  rigid	  schemes	  with	  the	  likely	  difficulties	  for	  implementation	  and	  social	  
acceptance?	  

-‐ Define	  the	  level	  of	  uncertainty	  for	  the	  key	  simulation	  areas	  of	  a	  DSS;	  
-‐ How	  to	  include/visualise	  uncertainty	  in	  the	  results	  of	  simulations	  &	  

measurements	  and	  how	  to	  propagate	  them	  between	  simulations	  (e.g.	  source	  
term	  –	  dispersion	  –	  dose	  assessment)?	  

-‐ Is	  there	  a	  methodology	  for	  uncertainty	  handling	  and	  sensitivity	  analysis	  
applicable	  for	  all?	  	  

-‐ How	  to	  communicate	  uncertainty	  –	  legal,	  social	  and	  ethical	  aspects?	  
European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.1).	  	  

Especially	  in	  European	  context,	  in	  which	  accidents	  have	  a	  high	  probability	  to	  have	  cross	  
border	  consequences,	  having	  better	  insight	  in	  the	  uncertainty	  of	  evaluations	  based	  on	  
models	  or	  monitoring	  and	  how	  to	  communicate	  and	  visualize	  these	  uncertainties	  is	  of	  
key	  importance	  to	  come	  to	  common	  European	  decisions	  on	  protective	  actions	  and	  for	  
the	  harmonization	  of	  intervention	  levels	  across	  Europe.	  	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

Uncertainty	  handling	  is	  crucial	  in	  all	  aspects	  of	  radiation	  protection	  and	  of	  importance	  
in	  several	  disciplines:	  apart	  from	  assessments	  in	  nuclear	  emergency	  response	  and	  
recovery	  it	  is	  of	  importance	  e.g.	  in	  radio-‐ecological	  modelling	  (ALLIANCE),	  dosimetry	  
(EURADOS)	  and	  studying	  dose-‐effect	  relationships	  (MELODI).	  

Impact:	  decreased	  
uncertainty	  

Better	  understanding	  and	  quantification	  of	  the	  sources	  of	  uncertainty	  will	  result	  in	  
efforts	  to	  reduce	  the	  main	  sources	  of	  uncertainty.	  

Impact:	  increased	  
radiation	  protection	  	  

Taking	  into	  account	  the	  uncertainty	  of	  model	  calculations	  and	  monitoring	  results	  makes	  
it	  possible	  to	  elaborate	  better	  scientifically	  sound	  decisions,	  as	  well	  as	  more	  acceptable	  
from	  the	  social	  and	  ethical	  points	  of	  view.	  

Impact:	  increased	  
acceptability	  

One	  of	  the	  main	  challenges	  of	  communication	  of	  uncertainties	  is	  to	  improve	  the	  
decision-‐making	  processes	  (DMP).	  

Feasibility	   The	  propagation	  of	  the	  uncertainty	  between	  simulations	  is	  a	  scientific	  challenge.	  
However,	  model	  developers	  are	  the	  key	  scientists	  to	  address	  this	  topic.	  	  	  	  
Estimation	  of	  the	  budget:	  	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  scientific	  relevance	  because	  by	  identification	  of	  the	  uncertainties	  
new	  research	  priorities	  will	  be	  identified.	  In	  addition,	  it	  has	  a	  very	  societal	  relevance	  by	  
addressing	  uncertainties	  to	  improve	  DMP	  and	  favour	  the	  communication	  with	  the	  
public.	  
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Priority	  2	   Robust	  decision-‐making	  
Priority	  description	   Further	  developments	  in	  decision-‐making	  are	  currently	  required	  to	  clearly	  address	  i)	  

the	  structure	  of	  the	  different	  levels	  of	  decision-‐making	  and	  the	  needs	  of	  different	  tools	  
and	  ii)	  how	  to	  make	  best	  use	  of	  existing	  Decision	  Support	  Systems	  (DSS).	  
The	  work	  proposed	  entails:	  
• Structuring	  the	  decision	  processes	  and	  the	  protective	  strategies	  at	  national,	  

regional	  and	  local	  levels	  with	  the	  help	  of	  formal	  decision	  aid	  tools,	  such	  as	  multi-‐
criteria	  analysis	  and	  on	  the	  basis	  of	  feedback	  from	  stakeholder	  processes.	  

• Development	  of	  guidance	  on	  the	  use	  of	  DSS	  in	  the	  various	  phases	  of	  an	  event	  
based	  on	  feedback	  from	  stakeholder	  processes	  and	  from	  Fukushima	  experience	  in	  
emergency	  response	  and	  recovery.	  	  	  

The	  work	  proposed	  will	  investigate:	  how	  are	  DSS	  used	  today	  and	  if	  this	  complies	  with	  
their	  existing	  structure	  and	  robustness;	  the	  potential	  added	  value	  of	  using	  formal	  
decision-‐aiding	  tools	  in	  the	  decision-‐making	  process;	  the	  adequacy	  of	  decision	  support	  
tools	  at	  different	  levels	  of	  decision-‐making,	  including	  all	  possible	  stakeholder	  groups;	  
stakeholder	  involvement	  in	  the	  preparedness	  phase:	  the	  use	  of	  predefined	  strategies	  in	  
emergency	  and	  recovery	  management	  and	  inclusion	  of	  social	  resources	  (crowd	  
sourcing,	  stakeholder	  participation,…)	  in	  the	  Decision-‐Making	  Processes	  (DMP).	  	  

European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.3).	  	  
Moreover,	  the	  work	  proposed	  will	  help	  evaluating	  if	  pre-‐defined	  protective	  strategies	  
are	  sufficient	  to	  manage	  the	  early	  phase	  of	  an	  emergency	  and	  if	  yes,	  how	  to	  define	  and	  
use	  them	  in	  an	  emergency.	  It	  is	  thus	  relevant	  to	  the	  implementation	  of	  the	  BSS,	  namely	  
recommendations	  regarding	  emergency	  planning	  and	  recovery	  strategies.	  	  
Finally,	  the	  work	  is	  grounded	  on	  strong	  stakeholder	  involvement	  and	  will	  entail	  
establishing	  legal,	  social	  and	  ethical	  guidelines;	  it	  will	  thus	  require	  input	  from	  social	  
sciences	  and	  humanities	  and	  contribution	  from	  stakeholder	  engagement	  processes	  in	  
Europe.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

The	  topic	  is	  highly	  relevant	  at	  European	  level,	  since	  it	  will	  lead	  to	  the	  identification	  of	  
criteria	  for	  the	  “optimal”	  use	  of	  European	  DSS	  and	  the	  development	  of	  additional	  
guidance	  material	  to	  support	  their	  usage.	  	  
The	  topic	  is	  related	  to	  the	  priorities	  described	  in	  the	  SRA	  of	  European	  platforms:	  	  
	  -‐	  NERIS:	  Key	  Topic	  5,	  sub-‐topic	  5.3	  	  -‐ALLIANCE:	  Challenge	  3	  

Impact:	  decreased	  
uncertainty	  

By	  helping	  to	  develop	  appropriate	  tools	  to	  support	  the	  decision-‐making	  process	  at	  the	  
various	  levels,	  the	  topic	  will	  contribute	  to	  decreased	  uncertainty	  concerning	  the	  
efficiency	  of	  the	  protection	  and	  thus	  to	  the	  health	  effects	  for	  people	  in	  emergency	  and	  
recovery	  situations.	  

Impact:	  increased	  
radiation	  protection	  	  

By	  contributing	  to	  an	  improved	  decision-‐making	  process	  on	  protective	  actions	  in	  case	  
of	  a	  nuclear	  or	  radiological	  accident,	  it	  will	  contribute	  to	  better	  protection	  of	  workers,	  
people	  living	  in	  affected	  area	  and	  the	  general	  public	  in	  emergency	  and	  recovery	  
situations.	  

Impact:	  increased	  
acceptability	  

A	  better	  structured	  and	  more	  efficient	  decision-‐making	  process	  will	  bring	  increased	  
transparency	  and	  grounds	  for	  justification	  of	  protective	  actions	  in	  case	  of	  an	  
emergency	  and	  recovery	  situations.	  It	  will	  thus	  also	  contribute	  to	  increased	  social	  
participation	  in	  the	  DMP	  and	  thus	  improve	  efficiency	  of	  protection	  and	  favour	  
reassurance.	  

Feasibility	   The	  scientific/technological	  competences	  needed	  for	  this	  topic	  are	  available	  in	  Europe.	  	  
Estimation	  of	  the	  budget:	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  societal	  relevance	  since	  it	  aims	  at	  a	  better	  protection	  of	  the	  
population	  in	  case	  of	  a	  nuclear	  or	  radiological	  situation.	  
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Priority	  3	   Countermeasure	  strategy	  preparedness	  
Priority	  description	   Several	  European	  projects	  in	  past	  Framework	  Programmes	  have	  addressed	  the	  multiple	  

dimensions	   (radiological	   effectiveness,	   technical	   feasibility,	   stakeholder	   involvement,	  
economic	  impact,	  legal	  issues,	  etc.)	  of	  management	  options	  for	  agricultural	  and	  urban	  
areas	   in	   the	   aftermath	   of	   a	   nuclear	   accident	   (FARMING,	   SAGE,	   EURANOS,	   NERIS	   TP,	  
PREPARE	  (on-‐going	  project)).	  The	  accident	  in	  Fukushima	  highlighted	  however,	  the	  need	  
for	  further	  work	  in	  the	  area	  of	  emergency	  and	  recovery	  preparedness	  and	  response	  as	  
regards	  the	  development	  of	  countermeasure	  and	  recovery	  strategies,	  by:	  	  
§ Drawing	   the	   lessons	   on	   the	   applicability,	   efficiency	   and	   sustainability	   of	  

countermeasures	  strategies	  from	  the	  emergency	  and	  recovery	  responses	  following	  
the	  Fukushima	  accident;	  

§ Improving	   the	   adequacy	   of	   existing	   decision-‐making	   processes	   and	   tools	   at	  
national/regional/local	   levels	   to	   favour	   the	   preparedness	   of	   efficient	  
countermeasure	  and	  recovery	  strategies;	  

§ Achieving	   sustainable	   engagement	   of	   local	   stakeholders	   in	   emergency	   and	  
recovery	  preparedness	  and	  response.	  

The	  work	  proposed	  under	  this	  topic	  entails:	  
• The	   development	   of	   sustainable	   preparedness	   strategy	   at	   Local,	   National	   and	  

European	   level,	   based	   on	   the	   analysis	   of	   countermeasures	   for	   relevant	   accident	  
scenarios	  and	  recovery	  strategies;	  

• Ensuring	   that	   parameters	   governing	   the	   radiological	   consequences	   can	   be	  
identified	  in	  time	  to	  enable	  optimized	  remediation;	  

• Ensuring	  that	  countermeasures	  preserve	  territorial	  resilience.	  
European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.7).	  	  

Inputs	   from	   social	   sciences	   and	   humanities	   are	   required	   concerning	   the	   social	   and	  
ethical	  dimensions	  of	  countermeasure	  and	  recovery	  strategies.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

The	  accidents	  in	  Chernobyl	  and	  Fukushima	  demonstrated	  that	  consequences	  of	  nuclear	  
accidents	  exceed	  by	   far	  national	  boundaries	   and	   last	  over	   several	  decades.	   The	   topic	  
proposed	   will	   contribute	   to	   improved	   preparedness	   and	   response	   to	   nuclear	   and	  
radiological	  emergency	  and	  recovery	  situations.	  It	  is	  highly	  relevant	  at	  European	  level,	  
since	   it	   entails	   the	   development	   of	   sustainable	   preparedness	   strategies	   at	   both	   local	  
and	  European	  level	  and	  will	  allow	  to	  draw	  the	  lessons	  from	  the	  long-‐term	  management	  
of	  the	  consequences	  of	  the	  Fukushima	  accident.	  	  	  
The	  topic	  is	  related	  to	  the	  priorities	  described	  in	  the	  SRA	  of	  European	  platforms:	  	  
NERIS:	  Key	  Topic	  5,	  sub-‐topic	  5.7	  &	  ALLIANCE:	  Challenge	  1.	  

Impact:	  decreased	  
uncertainty	  

Optimized	  remediation	  contributes	  to	  decreasing	  uncertainty	  concerning	  the	  effects	  on	  
people	  and	  the	  environment	  in	  emergency	  and	  recovery	  situations	  and	  to	  improve	  the	  
stakeholder	  engagement	  in	  the	  strategies.	  

Impact:	  increased	  
radiation	  protection	  	  

By	  developing	  sustainable	  countermeasure	  and	  recovery	  strategies	  and	  ensuring	  that	  
parameters	  governing	  the	  radiological	  consequences	  are	  identified	  in	  time	  to	  enable	  
optimized	  remediation,	  the	  topic	  contributes	  to	  improved	  protection	  of	  the	  population	  
in	  emergency	  and	  recovery	  situations.	  

Impact:	  increased	  
acceptability	  

Stakeholder	  involvement	  at	  different	  levels	  of	  preparedness	  and	  response	  will	  reinforce	  
the	  efficiency	  of	  decisions	  taken	  in	  case	  of	  emergency	  and	  recovery	  situations	  and	  will	  
lead	  to	  increased	  acceptability	  of	  countermeasures	  strategies.	  It	  will	  also	  increase	  the	  
capability	  of	  resilience	  in	  case	  of	  an	  accident.	  

Feasibility	   The	  scientific	  /	  technological	  competences	  needed	  for	  this	  topic	  are	  available	  in	  
Europe.	  Estimation	  of	  the	  budget:	  0.7-‐1.5	  M€,	  duration	  3	  years.	  	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  societal	  relevance	  since	  it	  aims	  at	  a	  better	  protection	  of	  the	  
population	  in	  case	  of	  a	  nuclear	  or	  radiological	  situation.	  It	  will	  also	  allow	  to	  draw	  the	  
lessons	  from	  the	  management	  of	  the	  consequences	  of	  the	  Fukushima	  accident.	  
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Priority	  4	   Atmospheric	  dispersion	  modelling	  
Priority	  description	   Atmospheric	  dispersion	  models	  are	  the	  key	  tools	  to	  study	  the	  impact	  of	  atmospheric	  

releases	  of	  radioactive	  material	  to	  humans	  and	  the	  environment.	  Although	  a	  long	  
history	  exists	  in	  the	  development	  of	  atmospheric	  dispersion	  models	  and	  recent	  
improvements	  such	  as	  worldwide	  applicability	  of	  the	  JRODOS	  system	  (FP7	  project	  
NERIS-‐TP),	  the	  use	  of	  higher	  spatial	  and	  temporal	  resolution	  meteorological	  data	  (FP7	  
project	  PREPARE)	  and	  source	  term	  estimation	  based	  on	  monitoring	  have	  been	  
achieved,	  several	  improvements	  are	  still	  required.	  Important	  steps	  can	  still	  be	  made	  to	  
improve	  reliable	  forecasts	  of	  atmospheric	  dispersion,	  including	  data	  assimilation	  and	  
inverse	  modelling	  to	  determine	  source	  term	  and/or	  source	  location.	  Especially	  in	  
specific	  environments	  e.g.	  urban	  areas	  and	  specific	  ranges	  (e.g.	  the	  near-‐range)	  room	  
for	  improvement	  is	  possible.	  Specifically	  highly	  interesting	  research	  questions	  are:	  

• Model	  improvements	  responding	  to	  the	  needs	  of	  decision-‐makers	  in	  specific	  
areas:	  e.g.,	  near-‐range,	  urban	  areas,	  confined	  spaces;	  

• Inverse	  modelling	  and	  data	  assimilation	  techniques	  related	  to	  dispersion	  
modelling	  from	  near-‐range	  to	  global	  scales;	  

• Multi-‐scale	  modelling:	  how	  to	  integrate	  model	  calculations	  from	  local	  to	  global	  
scale	  to	  allow	  coordinated	  use	  of	  ADM;	  	  

• Better	  understanding	  of	  the	  complex	  interplay	  between	  time-‐varying	  release	  
characteristics	  and	  meteorological	  conditions	  (e.g.	  use	  of	  ensembles,	  impact	  of	  
precipitation,	  …);	  

• Statistical	  analysis	  and	  graphical	  representation	  of	  multiple	  model	  simulations	  
(using	  different	  source	  terms	  and	  meteorological	  analyses),	  including	  use	  of	  
below-‐threshold	  data	  (null	  measurements);	  

• Model	  validation,	  robust	  uncertainty	  handling	  and	  visualization	  in	  ADM.	  
	  

European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  1).	  Improved	  and	  
validated	  modelling	  tools	  will	  help	  harmonization	  of	  emergency	  countermeasures	  
across	  Europe.	  	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

Atmospheric	  dispersion	  modelling	  is	  of	  particular	  interest,	  apart	  from	  assessing	  the	  
impact	  of	  emergency	  exposures,	  in	  the	  impact	  analysis	  of	  routine	  emissions	  in	  planned	  
exposures	  (planned	  exposure	  situations,	  …).	  

Impact:	  decreased	  
uncertainty	  

Improved	  and	  validated	  models	  will	  reduce	  the	  uncertainty	  in	  the	  output	  generated	  by	  
the	  models	  and	  in	  all	  further	  assessments	  of	  the	  radiological	  evaluation	  and	  improve	  
advice	  to	  the	  decision-‐makers.	  	  

Impact:	  increased	  
radiation	  protection	  	  

Improved	  and	  validated	  models	  for	  different	  ranges	  and	  environments	  will	  contribute	  
to	  better	  protection	  strategies	  and	  increase	  in	  this	  way	  radiation	  protection.	  	  

Impact:	  increased	  
acceptability	  

More	  confidence	  in	  model	  calculations	  will	  result	  in	  more	  confidence	  in	  protection	  
strategies	  and	  increase	  the	  acceptability	  of	  advised	  countermeasures.	  

Feasibility	   Atmospheric	  dispersion	  modelling	  is	  a	  key	  research	  theme	  within	  the	  emergency	  and	  
NERIS	  community	  for	  many	  years.	  Improvements	  are	  linked	  to	  the	  access	  to	  better	  
meteorological	  data,	  increasing	  computer	  power	  and	  the	  continuous	  development	  of	  
dispersion	  and	  transport	  methodologies	  (e.g.	  Computational	  Fluid	  Dynamics).	  	  	  
Estimation	  of	  the	  budget:	  	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  continuous	  improvements	  in	  meteorological	  forecasts	  and	  calculation	  methods	  
allow	  the	  improvement	  of	  dispersion	  models	  for	  specific	  ranges	  and	  environments.	  Also	  
very	  specific	  situations	  require	  new,	  more	  advanced	  modelling	  techniques.	  
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Priority	  5	   Local	  radio-‐ecological	  models	  
Priority	  description	   Past	   and	   on-‐going	   European	   projects	   (FUTURAE,	   EURANOS,	   NERIS-‐TP,	   COMET,	  

PREPARE)	   have	   contributed	   to	   the	   development	   and	   integration	   in	   Decision	   Support	  
Systems	   (DSS)	   of	   models	   for	   the	   estimation	   of	   the	   radiological	   spatial-‐temporal	  
situation	   in	   different	   environments	   (terrestrial	   and	   aquatic)	   and	   the	   impact	   on	  
population.	   Such	   models	   have	   been	   applied	   for	   remediation	   purpose	   in	   both	  
emergency	   and	   recovery	   situations.	   Furthermore,	   generic	   regionalisation	   has	   been	  
done	  for	  different	  European	  climatic	  regions	  of	  the	  radiological	  parameters	  and	  other	  
socio-‐economic	  factors.	  
However,	  there	  is	  a	  need	  to:	  
§ Develop	  /	  adapt	  the	  radio-‐ecological	  models	  used	  in	  DSS	  for	  the	  preparedness	  and	  

management	  of	  the	  emergency	  and	  recovery	  to	  the	  complex	  local	  specificity;	  
§ Apply	   the	   radio-‐ecological	   models	   to	   establish	   feasible	   and	   efficient	   site-‐specific	  

remediation	  and	  monitoring	  strategies;	  
§ Improve	   the	   operability	   and	   the	   understanding	   of	   the	   dose	   assessment	   and	  

countermeasures	  models	  by	  potential	  users,	  including	  non-‐expert	  stakeholders.	  
The	  work	  proposed	  under	  this	  topic	  entails:	  
• Development	   and	   integration	   in	   general	   DSS	   of	   local	   radio-‐ecological	   models	  

interlinked	  with	  monitoring	  information	  and	  the	  more	  global	  and	  food	  chain	  dose	  
models;	  

• Estimation	   of	   the	   efficiency	   and	   spatial-‐temporal	   evolution	   of	   the	   protective	  
/remediation	  actions	  in	  relation	  to	  site-‐specific	  characteristics;	  

• Investigation	  of	  the	  capability	  of	  locally	  customised	  models	  to	  be	  operated	  by	  local	  
stakeholders	  as	  farmers	  or	  local	  communities	  especially	  for	  the	  recovery	  situation;	  

• Identification/classification	  of	  vulnerable	  areas	  in	  European	  environments	  with	  the	  
implication	  of	  stakeholders.	  

European	  relevance	   The	  topic	  is	  highly	  relevant	  at	  European	  level	  since	  it	  involved	  further	  developments	  of	  
European	   DSS,	   such	   that	   they	   can	   be	   used	   at	   local	   level	   in	   order	   to	   allow	   enhanced	  
preparedness	  and	  optimised	  response.	  	  
The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  sub-‐topic	  5.6).	  	  
Inputs	   from	   social	   sciences	   and	   humanities	   are	   required	   concerning	   stakeholder	  
involvement	  at	  local	  level.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

The	  topic	  proposed	  will	  contribute	  to	  improved	  preparedness	  and	  response	  to	  nuclear	  
and	  radiological	  emergency	  and	  recovery	  situations.	  	  
The	  topic	  is	  related	  to	  the	  priorities	  described	  in	  the	  SRA	  of	  European	  platforms:	  	  
NERIS:	  Key	  Topic	  5,	  sub-‐topic	  5.6	  	  	  &	  ALLIANCE:	  Challenge	  1	  and	  Challenge	  3.	  

Impact:	  decreased	  
uncertainty	  

Adaptation	  of	  generic	  models	  to	  the	  specificity	  of	  the	  local	  areas	  affected	  by	  a	  nuclear	  
or	  radiological	  accident	  will	  lead	  to	  an	  improvement	  in	  the	  estimation	  of	  radiological	  
transfer	  and	  impact	  on	  population.	  This	  in	  turns	  leads	  to	  decreased	  uncertainty	  in	  the	  
estimation	  concerning	  the	  effects	  on	  people	  and	  the	  environment	  in	  emergency	  and	  
recovery	  situations.	  

Impact:	  increased	  
radiation	  protection	  	  

The	  topic	  will	  contribute	  to	  optimised	  decision-‐support	  and	  thus	  to	  increased	  
protection	  of	  the	  population	  in	  emergency	  and	  recovery	  situations.	  

Impact:	  increased	  
acceptability	  

Empowering	  local	  stakeholder	  and	  communities	  with	  tools	  adapted	  to	  the	  specificity	  of	  
the	  local	  context	  will	  contribute	  to	  increased	  preparedness	  and	  higher	  efficiency	  and	  
acceptability	  of	  countermeasures	  strategies.	  	  

Feasibility	   The	  scientific	  /	  technological	  competences	  needed	  for	  this	  topic	  are	  available	  in	  
Europe.	  Estimation	  of	  the	  budget:	  0.5	  -‐	  1	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  topic	  has	  a	  high	  societal	  relevance	  since	  it	  aims	  at	  a	  better	  protection	  of	  the	  
population	  and	  the	  environment	  in	  case	  of	  a	  nuclear	  or	  radiological	  situation.	  
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Priority	  6	   Monitoring	  Strategies	  
Priority	  description	   Decisions	  in	  the	  aftermath	  of	  or	  recovery	  from	  a	  nuclear	  or	  radiological	  accident	  are	  

largely	  based	  on	  monitoring	  efforts.	  Although	  most	  countries	  installed	  monitoring	  
capacity	  for	  nuclear	  and	  radiological	  accidents,	  important	  challenges	  still	  exist,	  such	  as:	  

-‐ The	  optimization	  of	  the	  monitoring	  strategy	  in	  function	  of	  the	  decision	  
support;	  

-‐ The	  integration	  of	  different	  monitoring	  techniques	  in	  one	  strategy,	  including	  
new	  technologies	  (drones,	  measurement	  by	  the	  public,	  …).	  

Research	  questions	  are:	   	  
• How	  to	  optimize	  the	  measurement	  strategy	  taking	  into	  account	  radiological,	  

societal	  and	  ethical	  factors	  in	  case	  of	  a	  nuclear	  accident,	  especially	  addressing	  
accidents	  with	  cross	  border	  impact;	  

• Evaluation	  of	  new	  technologies	  and	  how	  they	  can	  be	  integrated	  in	  nuclear	  
emergency	  and	  long	  term	  monitoring:	  e.g.,	  drones,	  smartphone	  apps,	  …;	  

• How	  to	  integrate	  and	  support	  monitoring	  by	  the	  public;	  
• How	  can	  monitoring	  be	  linked	  with	  nuclear	  emergency	  and	  recovery	  reference	  

levels	  (e.g.	  related	  to	  contaminated	  goods);	  
• How	  can	  monitoring	  (strategies)	  be	  linked	  with	  advanced	  modelling	  (source	  

term	  calculations);	  
• How	  to	  combine	  monitoring	  data,	  including	  non-‐radiological	  data	  (data	  

fusion);	  
• How	  does	  monitoring	  uncertainty	  impact	  decision	  support	  and	  how	  to	  

visualize	  monitoring	  uncertainty;	  
• How	  to	  use	  monitoring	  efficiently	  in	  optimization	  recovery	  countermeasures;	  
• What	  are	  the	  specific	  differences	  needed	  in	  monitoring	  in	  the	  different	  phases	  

of	  an	  accident.	  	  	  
European	  relevance	   The	  topic	  is	  part	  of	  the	  NERIS	  Strategic	  Research	  Agenda	  (Key	  Topic	  5,	  subtopic	  5.9).	  

Currently	  all	  European	  countries	  have	  developed	  their	  own	  monitoring	  capacity.	  A	  
sound	  scientific	  basis,	  taking	  into	  account	  local	  differences,	  for	  developing	  a	  robust	  
monitoring	  methodology,	  considering	  technical	  as	  well	  as	  societal	  factors	  is	  missing.	  

Multidisciplinarity;	  
Reference	  to	  the	  
strategic	  research	  
agendas	  (SRA)	  

Apart	  from	  NERIS,	  monitoring	  is	  strongly	  linked	  to	  research	  related	  to	  the	  European	  
platform	  for	  dosimetry	  (EURADOS).	  However,	  it	  should	  be	  noted	  that	  this	  topic	  doesn't	  
focus	  on	  the	  development	  or	  optimization	  of	  new	  measurement	  techniques,	  but	  
addresses	  the	  integration	  of	  existing	  and	  new	  technologies	  in	  a	  robust	  monitoring	  
strategy	  to	  support	  decision-‐making.	  The	  set-‐up	  of	  monitoring	  strategies	  should	  also	  
include	  stakeholder	  involvement.	  	  

Impact:	  decreased	  
uncertainty	  

A	  robust	  monitoring	  strategy	  will	  allow	  a	  much	  faster	  assessment	  of	  the	  situation.	  It	  will	  
also	  improve	  the	  efficiency	  of	  countermeasures.	  

Impact:	  increased	  
radiation	  protection	  	  

This	  topic	  aims	  at	  optimizing	  monitoring	  strategies,	  which	  should	  result	  in	  acquiring	  a	  
clear	  picture	  of	  the	  radiological	  situation	  in	  a	  limited	  timeframe.	  In	  this	  way	  better	  and	  
faster	  protective	  actions	  can	  be	  taken.	  

Impact:	  increased	  
acceptability	  

A	  clear,	  stable	  picture	  of	  the	  radiological	  situation	  will	  enhance	  trust	  in	  decisions	  
related	  to	  protective	  actions	  and	  consequently	  increase	  acceptability	  of	  
countermeasures.	  In	  addition	  capabilities	  will	  be	  developed	  for	  stakeholders.	  

Feasibility	   The	  main	  challenges	  are	  to	  connect	  monitoring	  experts	  with	  radiological	  emergency	  
and	  recovery	  experts	  (advisors	  to	  the	  decision	  makers)	  and	  integrate	  societal/ethical	  
aspects.	  Estimation	  of	  the	  budget:	  1-‐2	  M€,	  duration	  3	  years.	  

Other	  justifications	  	   The	  Fukushima	  accident	  demonstrated	  that	  the	  involvement	  of	  the	  public	  in	  
measurements	  is	  essential.	  Research	  in	  this	  context	  should	  be	  the	  basis	  for	  any	  
preparedness	  actions	  in	  this	  respect.	  
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Priority	title	 Individualised	patient	dosimetry	for	medical	use	of	radiation	
Priority	description	 Individualised	patient	dose	assessment	methods	are	needed	to	allow	for	accurate	

patient	dose	estimation	and	risk	assessment.	Many	dose	distributions	depend	on	
individual	patient	constitution	(e.g.	size,	weight,	shape,	age	and	biological	factors	
such	as	the	distribution	and	kinetics	of	radioactive	markers	or	susceptibility	to	
different	therapeutic	procedures).	Therefore,	the	following	need	to	be	addressed	in	
research:	

 Development	of	computational	methods	for	dose	distribution	calculations	
based	on	patient‐specific	and	equipment‐specific	characteristics	for	all	
medical	procedures	using	ionising	radiation,	including	for	example	CT,	
interventional	and	nuclear	medicine	procedures,	as	well	as	
radiotherapeutic	procedures	taking	account	of	different	dose	indicators	for	
different	types	of	procedures	to	get	comparable	meaningful	information	
about	normal	tissue	doses	of	individuals.	

 Development	of	optimal	dose	measurement	protocols	in	nuclear	medicine	
for	accurate	estimation	of	normal	tissue	absorbed	doses	(mean	organ	
doses	and	3D	distributions)	using	validated	quantitative	imaging	and	dose	
calculation	methods.		Refinement,	validation	and	implementation	of	new	
biokinetic	models	for	dosimetry	in	molecular	radiotherapy	using	for	
example	physiologically‐based	pharmacokinetic	(PBPK)	models	for	the	
individual	assessment	of	biokinetics,	including	uncertainty	budgets.	

 Development	of	dose‐based	indicators	of	risk‐related	intra‐organ	dose	
distributions	avoiding	or	replacing	mean	organ	dose	or	effective	dose	as	
indicators	

 Determination	of	all	aspects	of	the	absorbed	radiation	critical	to	risk	
evaluation,	such	as	dose‐rate,	dose	inhomogeneity,	charged	particle	energy	
spectra,	etc.	

 Evaluation	of	the	uncertainties	of	dose	estimates,	including	investigation	of	
the	influence	and	sensitivity	of	different	parameters	(technique	
dependent,	system	dependent,	patient	dependent,	medical	staff	
dependent).	

European	relevance	 Individualised	dosimetry	is	fundamental	both	to	individual	patient	safety	and	to	
research	on	radiation	risk.		Clinically	it	will	enable	the	use	of	procedures	optimised	
to	individual	patients,	giving	greater	safety	and	effectiveness.		For	research,	
epidemiological	cohorts	that	include	accurate	individual	doses	will	give	more	
information	on	patient	risk	and	basic	radiobiology.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

This	topic	is	taken	from	Section	3.1.2	of	the	medical	SRA.
EURADOS	priorities	2	and	5	address	aspects	of	this	topic	
MELODI	Statement	Priority	1	proposes	use	of	cohorts	for	which	individual	
dosimetry	will	be	essential.	
COUNCIL	DIRECTIVE	2013/59/EURATOM	(BSS)	Article	56	(1)	requires	individual	
planning	and	verification	of	doses	for	radiotherapy.		This	is	currently	not	
performed	in	the	majority	of	therapeutic	applications	in	nuclear	medicine.		

Impact:	decreased	
uncertainty	

Currently	dosimetry	for	diagnostic	procedures	is	generally	population‐based,	
critical	organ	dosimetry	for	nuclear	medicine	therapy	is	generally	not	performed	in	
daily	clinical	routine	(except	for	some	specialised	treatments/centres)	,	and	in	
external	beam	therapy	doses	are	not	calculated	beyond	a	high‐dose	margin	around	
the	treatment	volume.		Decrease	in	uncertainty	will	be	significant.	

Impact:	increased	
radiation	protection		

Individualised	dosimetry	has	the	potential	to	lead	to	a	considerably	reduced	
individual	risk	from	medical	procedures.		
Knowledge	of	individual	risks	from	medical	procedures	using	radiation	will	play	a	
major	role	in	improving	justification	and	optimisation.	

Impact:	increased	
acceptability	

Risk	communication	and	perception	will	be	more	credible	with	individual	
assessments	of	known	accuracy.	

Feasibility	 The	scientific	expertise	is	available	and	there	are	some	individual	medical	research	
centres	already	working	on	the	topic.		This	would	benefit	from	coordination	and	
funding	support.	

Other	justifications		 	
	



Priority	title	 Individual	patient‐related	radiation	sensitivity	and	early	biomarkers	of	
response	and	morbidity	

Priority	description	 The	individual	sensitivity	of	patients	should be	taken	into	account	in	the	choice	of	
specific	diagnostic	procedures	and/or	therapeutic	strategies.	This	can	be	based	on	
intrinsic	factors	(age,	gender,	genomics,	proteomics)	of	their	different	normal	or	
target	tissues,	but	also	on	concomitant	diseases	impacting	on	general	or	specific	
normal	tissue	tolerance,	lifestyle	(e.g.	reduced	lung/liver	tolerance	due	to	smoking	
and	alcohol	consumption)	or	previous/parallel	treatments.		The	following	research	
is	proposed:	

 Investigation	of	the	incidence	of	serious	short‐	and	long‐term	normal	
tissue	morbidity	in	interventional	radiology,	nuclear	medicine	therapy,	
and	external	beam	radiotherapy	in	relation	to	the	factors	listed	above,	and	
the	dose	delivered	to	the	tissue.			

 Development	of	biomarkers	of	individual	sensitivity	to	radiation‐induced	
morbidity	which	can	be	identified	before	or	early	in	the	treatment	phase	
so	that	patients	with	a	high	risk	for	a	certain,	severe,	morbidity	symptom	
may	have	personally	adapted	procedures.	

 Investigation	of	the	molecular,	cellular,	and	tissue	mechanisms	of	
radiation‐induced	morbidities	for	specific	endpoints	in	order	to	develop	
specific	strategies	for	protection,	mitigation	or	management	of	the	clinical	
consequences	of	exposure.	

European	relevance	 This	topic	is	primarily	of	value	for	the	optimisation	of	diagnostic/therapeutic	
procedures	taking	into	account	individual	sensitivity.		It	will	also	provide	valuable	
data	for	basic	studies	of	the	factors	determining	individual	radiation	sensitivity.		

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

This	topic	is	taken	from	Section	3.2.3	of	the	medical	SRA.
It	could	be	incorporated	into	priorities	3,	4	and	5	of	MELODI	Statement.	

Impact:	decreased	
uncertainty	

Risks	from	radiation	exposure	will	be	reduced	by	taking	account	of	sensitising	
factors.	

Impact:	increased	
radiation	protection		

Greater	safety	of	the	medical	use	of	radiation.

Impact:	increased	
acceptability	

More	objective	measures	of	adverse effects	of	radiation	will	lead	to	great	assurance	
and	acceptability.	

Feasibility	 The	first	point	is	quite	feasible,	depending	on	collection	and	analysis	of	data.		The	
development	of	biomarkers	is	always	unpredictable.	

Other	justifications		 	

	

	 	



Priority	title	 Patient‐tailored	diagnosis	and	treatment:		full	exploitation	and	improvement	
of	technology	and	techniques	with	clinical	and	dose	structured	reporting	

Priority	description	 The	comprehensive	tailoring	of	imaging	and	therapeutic	procedures	in	terms	of the	
clinical	question,	anthropometric	and	physiological	parameters	of	each	patient	and	
especially	children	and	lesion‐specific	characteristics	is	a	key	challenge	that	still	is	
not	addressed	properly.	Furthermore,	imaging	is	essential	to	patient‐tailored	
therapy	planning,	therapy	monitoring	and	follow‐up	of	disease,	as	well	as	targeting	
non‐invasive	or	minimally	invasive	treatments,	especially	with	the	rise	of	
theranostics.		The	following	research	is	proposed:	

 Development	of	a	combined	strategy	using	individualised	quantitative	
imaging	(incorporating	CT,	MRI,	PET,	SPECT,	etc.),	normal	tissue	
dosimetry,	biomarkers,	and	physiological	parameters	in	order	to	optimise	
patient	benefit	per	risk	(and	cost);	

 Harmonisation	of	ionising	radiation	procedures	and	the	development	of	
new	and	more	efficient	optimisation	methods	including	evaluation	criteria;

 Investigate	novel	imaging	technologies	and	applications	in	order	to	
maximise	clinical	information	relative	to	patient	risk	

 Establish	clinical	and	dose	structured	reporting	in	order	to	facilitate	the	
development	of	optimal	individualised	diagnosis/therapy	protocols	based	
on	multi‐centre	outcome	databases	

European	relevance	 This	topic	will	enable	further	compliance	with	COUNCIL	DIRECTIVE	
2013/59/EURATOM	(BSS)	Article	56	(Optimisation	in	medical	use)	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

This	topic	is	taken	from	Section	3.3	(Optimisation	of	radiation	exposure	and	
harmonisation	of	practices)	of	the	medical	SRA	

Impact:	decreased	
uncertainty	

Optimised	and	harmonised	practices	will	lead	to	reduced	uncertainty	in	radiation	
exposure	and	corresponding	risks	

Impact:	increased	
radiation	protection		

Patient‐tailored	procedures	will	reduce	the	risks	for	individual	patients.	

Impact:	increased	
acceptability	

Risk	reduction	will	give	greater	assurance	to	patients.

Feasibility	 The	proposal	contains	a	mix	of	application	of	existing	technology	and	development	
of	new	technology.		At	least	3	years	should	be	allowed	to	be	sure	of	useful	
outcomes.	

Other	justifications		 	

	

	

	 	



	

Priority	title	 Improvement	of	use	of	evidence‐based	guidelines for	medical	imaging	
procedures:	risk‐benefit	assessment	and	communication	

Priority	description	 The	principle	of	justification	is	one	of	the	key	pillars	of	radiation	protection	
underlined	in	the	recently	revised	European	BSS	Directive.	This	principle	focuses	
on	weighing	the	benefits	versus	the	risks.	A	further	important	element	is	patient	
communication,	taking	account	of	the	patient’s	rights,		as	a	basis	for	shared	
decision	making	on	appropriate	procedures.	The	following	research	is	proposed:	

 Development	of	individualised	risk	assessment	methods	for	diagnostic	and	
interventional	radiological	procedures	as	part	of	objective	risk‐benefit	
guidelines	for	clinical	practice.	

 Development	and	evaluation	of	novel	tools	for	patient	communication	of	
risks	and	benefits	in	radiology	leading	to	European	guidelines.	

 An	evaluation	and	impact	assessment	of	the	use	of	currently	existing	
European	and	national	evidence‐based	guidelines	for	the	decision	to	use	
radiological	procedures	must	be	performed,	with	an	emphasis	on	
evaluating	the	usability	of	the	guidelines	and	their	impact	on	daily	clinical	
practice.	

European	relevance	 This	topic	will	enable	further	compliance	with	COUNCIL	DIRECTIVE	
2013/59/EURATOM	(BSS)	Article	55	(Justification	in	medical	use)	
The	development	of	patient	risk	communication	would	be	of	interest	to	the	social	
sciences	and	humanities.	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

This	topic	is	taken	from	Section	3.4	of	the	medical	SRA.
Patient	risk	communication	and	patient’s	rights	will	be	covered	by	the	social	
sciences	SRA.	
	

Impact:	decreased	
uncertainty	

Risks	from	radiation	exposure	will	be	reduced	by	taking	account	of	an	appropriate	
use	of	imaging	tests	

Impact:	increased	
radiation	protection		

Patient‐tailored	procedures	will	reduce	the	risks	for	individual	patients	

Impact:	increased	
acceptability	

Risk	reduction	will	give	greater	assurance	to	patients.

Feasibility	 A	mix	of	sociology,	professional	and	regulatory	issues.	At	least	3	years	should	be	
allowed	to	be	sure	of	useful	outcomes	

Other	justifications		 Provide	the	basis	for	an	EC	recommendation

	

	 	



	

Priority	title	 Infrastructure	for	quality	assurance: 	data	coding,	collection	and	
management	for	a	comprehensive	medical	imaging	database	and	biobank	

Priority	description	 To	perform	investigations	on	tissue	reactions,	optimisation	procedures	as	well	as	
risk	and	benefit	evaluations	it	is	important	to	rely	on	quality	assured	data,	which	
are	gathered	under	defined	conditions,	and	which	are	necessary	for	various	
reasons	including	legal	questions	pertaining/specific	to	the	research	to	be	
performed.	In	addition,	the	clinical	system	of	medical	applications	of	ionising	
radiation	has	to	be	standardised	and	evaluated	about	its	effectiveness	in	radiation	
protection.		The	following	research	is	proposed:	

 Develop	a	European	medical	imaging	coding	system	(EMICS)	including	
radiology	and	nuclear	medicine	imaging	procedures.	EMICS	should	apply	
to	all	medical	procedures	involving	ionising	radiation,	giving	policy	makers	
and	healthcare	providers	an	objective	and	clear	view,	on	a	procedure‐level	
basis,	at	national	and	EU	levels.	

 Develop	a	multi‐centre	European	database	and	biobank	for	medical	
imaging,	incorporating	a	standardised	EMICS,	personalised	dosimetry,	and,	
where	possible,	biological	samples.		Investigate	the	possibility	of	links	to	
health	records	to	allow	patient	follow‐up.		The	database	would	be	used	for	
redefinition	of	diagnostic	reference	levels	(DRLs)	and	achievable	dose	
levels	(ADLs),	and	provide	cohorts	for	epidemiological	studies	of	the	risks	
of	diagnostic	radiology,	and	more	general	radiation	safety.	

	
European	relevance	 COUNCIL	DIRECTIVE	2013/59/EURATOM (BSS)	Article	56	(2)	requires	the	regular	

updating	of	diagnostic	reference	levels.	
The	database	proposed	in	this	topic	has	direct	relevance	for	Euratom	WP16‐17	
NFRP‐9.			
It	would	have	wider	applications	than	optimisation	of	medical	use;	it	would	be	
valuable	for	basic	research	into	low‐dose	effects.	
	

Multidisciplinarity;	
Reference	to	the	
strategic	research	
agendas	(SRA)	

This	topic	is	from	Sections	3.5.1	and	3.5.2	of	the	medical	SRA.
The	proposed	database/biobank	would	be	valuable	for	MELODI	priority	1		

Impact:	decreased	
uncertainty	

Increase	of	semantic	interoperability	would	be	the	basis	of	the	establishment	of	an	
European	biobank,	and	would	allow	further	of	epidemiological	studies,	and	cross	
talks	with	other	omics	biobanks	

Impact:	increased	
radiation	protection		

Benchmarking	based	on	this	interoperability	would	allow	the	establishment	of	
better	and	dynamic		DRL	

Impact:	increased	
acceptability	

Need	to	develop	automatic	dose recording	and	management	for	increasing	
acceptability	

Feasibility	 Existing	coding	systems	(RADLEX)	and	dose	recording	software	are	making	this	
project	feasible.	At	least	3	years	should	be	allowed	to	be	sure	of	useful	outcomes	

Other	justifications		 	
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Research priorities from BfS  

German Federal Office for Radiation Protection on behalf of the Federal Ministry for 

Environment, Nature Conservation, Building and Nuclear Safety (BMUB) 

 
31 Aug 2015 

 

 
The BfS (Federal Office for Radiation Protection) is an independent scientific-technical national 
authority in the portfolio of the Federal Ministry for the Environment, Nature Conservation, 
Building and Nuclear Safety. It bundles the national expertise in the entire field of radiation 
protection, nuclear safety and radioactive waste management and pursues, conducts and 
initiates research in these fields. The BfS is strongly involved in the radiation research platforms 
MELODI, ALLIANCE, NERIS, EURADOS and the medical field. The BfS Research Agenda for 
Radiation Protection (2013-2017) was developed taking into account the European research 
activities and can be downloaded from http://www.bfs.de/EN/bfs/science-research/bfs-
research-programme/bfs-research-programme.html. It forms the basis for the definition of the 
priorities related to CONCERT Task 3.1. All of them are of relevance at a European level and 
important for the implementation of the Euratom-BSS. 

 

The top five BfS priorities (no ranking): 

 To improve knowledge on the relationship between health effects and exposure to internal 
emitters at low doses/dose-rates through epidemiological studies including biological 
samples. 

 To reduce the predictive uncertainty of radioecological models by identifying and modelling 
key processes. 

 To improve existing emergency preparedness and response systems by considering recent 
findings on indirect (e.g. psycho-social) health impacts and developing a holistic and 
sustainable strategy. 

 To identify and validate biomarkers for exposure, early and late effects for radiation-induced 
health effects and to integrate them in molecular epidemiological studies, and/or emergency 
preparedness activities. 

 To examine the impact of individual and/or group level susceptibility on radiation risk in 
humans. 

BfS encourages, where appropriate, (1) the use of archived biological materials from prior EU- 
funded research projects, (2) the integration of experienced laboratory networks (such as e.g. 
RENEB, STORE), and the integration of expertise from outside the field of radiation research, in 
particular expertise from the medical research field. 

  

http://www.bfs.de/EN/bfs/science-research/bfs-research-programme/bfs-research-programme.html
http://www.bfs.de/EN/bfs/science-research/bfs-research-programme/bfs-research-programme.html
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Priority title To improve knowledge on the relationship between health effects 
and exposure to internal emitters at low doses/dose-rates through 
epidemiological studies including biological samples 

Priority description Knowledge: Many of the exposures to radiation encountered in the environment, 
occupational and medical settings can be due to internal contamination. There is 
high uncertainty in the magnitude of risk of cancer and non-cancer following 
long-term exposure to internal emitters at low doses/dose-rates. 
Future research: Key informative epidemiological studies on cancer and/or non-
cancer effects in relation to intakes of radionuclides by humans, using 
information provided by biological samples, shall be further developed or 
established. The improvement of dosimetry and estimation of uncertainty in 
exposure/dose assessment is a key issue in these studies.  

European relevance The proposed research is relevant to  
i) MELODI in that it requires consideration of low dose/dose-rate response for 
cancer and non-cancer diseases for internal emitters; 
ii) NERIS in that it may identify biomarkers of exposure or effect and 
implications of improved risk estimates for emergency management; 
iii) EURADOS in that it requires an improved dosimetry for internal emitters in 
epidemiological cohorts; 
iv) the medical field in that improved knowledge of health risk will be of 
importance for the optimization of ionizing radiation applications in medical 
diagnostics and therapy applications; 
v) the implementation of Euratom-BSS, as this evidence may be incorporated in 
future ICRP recommendations.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This priority needs intensive collaboration of epidemiology, dosimetry, biology, 
and medicine.  
 MELODI (Aug 2015): Chapters 4.1 (Cancer risk) and 4.2 (Non-cancer risk) 
 ALLIANCE (Sept 2013): Challenge 3, topic 3 
 NERIS (April 2014): Topics 5.3 (Decision making) and 5.8 (Health 

surveillance) 
 EURADOS (May 2014): Vision 1, Challenge 3 (radiation effects from 

internal emitters); Vision 2 (improved radiation risk estimates deduced 
from epidemiological cohorts); Vision 5, Challenge 1 (biokinetic models for 
intakes of radionuclides) 

Impact: decreased 
uncertainty 

The research will decrease uncertainty in the low dose range of the dose-
response-relationship for cancer and non-cancer diseases for internal emitters. 

Impact: increased 
radiation protection  

Improved health risk estimates together with an improved assessment of 
uncertainties will strengthen the solidity of present radiation protection. This 
will especially be the case for  
i) regulation of occupational exposures 
ii) optimization of radiation therapy for patients with good prognosis 
iii) decisions about appropriate diagnostic applications of radiation in medicine 
iv) regulation of emergency situations  

Impact: increased 
acceptability 

Presently, radiation protection is based on uncertain risk estimates, particularly 
for internal emitters. This priority focusses on a more realistic assessment of the 
shape of the dose-response relationship for cancer and non-cancer diseases for 
internal emitters. The resulting robustness of the risk estimates will improve the 
public reliance on an important basis of radiation protection. 

Feasibility Key informative cohorts in Europe related to internal emitters with the potential 
for access to biological samples have been identified in DOREMI.  
 
A thorough study is estimated to require 4 years duration and a budget of 3-5 
M€. 
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Priority title To reduce the predictive uncertainty of radioecological models by 
identifying and modelling key processes 

Priority description Knowledge: Radioecological assessment models are commonly based on 
simplifying conservative assumptions and empirical parameters that may vary 
over orders of magnitude. Model predictions are therefore often highly uncertain 
and/or conservative. 
Research is required to improve the predictive capabilities of radioecological 
models while keeping them as simple as reasonably achievable. Identifying and 
modelling key processes is a promising way forward and will help, for example, 
to replace empirical parameters by robust radioecological sub-models. 

European relevance The proposed research is relevant to  
i) MELODI in that high-quality radioecological models provide the basis for 
accurate estimates of doses to humans for epidemiological studies, either in 
retrospective assessments or as a complement to measurements;  
ii) ALLIANCE in that robust and reliable predictions of environmental 
contamination levels and doses to humans and the environment are a central 
element of radioecology; 
iii) NERIS in that high-quality radioecological models allow data assimilation in 
case of accidental releases of radionuclides, thus more rapidly providing a 
complete picture of the radiological situation, and provide a tool to assess the 
radiological long-term consequences; 
iv) EURADOS in that information on the activity and the chemical form of 
radionuclides that members of the population incorporate is the basis for 
reliable dose calculations; 
v) Medical field in that high-quality radioecological models provide a tool to 
assess the dose to the population and the environment in the case of ambulant 
application of radiopharmaceuticals, e.g. for therapeutic and palliative purposes;  
vi) Euratom-BSS implementation in that high-quality radioecological models 
will allow to decrease the degree of conservatism, to remove unnecessary 
restrictions and to provide realistic dose assessments.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

A multidisciplinary approach is needed to identify the key processes and to 
improve their understanding, including physicists, chemists, biologists, soil 
scientists and other environmental scientific disciplines. 
 MELODI (Aug 2015): Chapter 4.1 (robust and credible risk estimates) 
 ALLIANCE (Sept 2013): Challenge 1 (robust exposure predictions by 

quantifying key processes) 
 NERIS (April 2014): Key topics 1 (atmospheric dispersion modelling),  

2 (aquatic dispersion modelling), 3 (improvement of existing decision 
support systems) 

 EURADOS (May 2014): Topic 3.2 (improved radiation risk estimates 
deduced from epidemiological cohorts) 

Impact: decreased 
uncertainty 

Reducing the predictive uncertainty of radioecological models is the key issue of 
this research priority. High-quality radioecological models will provide realistic 
dose assessments. They will allow to decrease the degree of conservatism in 
dose assessments, thus removing unnecessary restrictions. 

Impact: increased 
radiation protection  

Radioecological models are the basis for human and environmental risk 
assessments. Radiation protection will benefit from an improved predictive 
capability in all cases, where future activity levels in the environment have to be 
calculated or present activity levels cannot be measured with reasonable effort. 

Impact: increased 
acceptability 

High-quality radioecological models will provide more reliable dose 
assessments, decrease the degree of conservatism in dose assessments and 
remove unnecessary restrictions. These benefits are expected to increase the 
acceptability by regulators, decision-makers, stakeholders and the public. 

Feasibility Scientific competences required for this topic are available in Europe.  
 
A comprehensive study is estimated to require 4 years duration and a budget of 
2-4 M€. 

  



4 

Priority title To improve existing emergency preparedness and response systems 
by considering recent findings on indirect (e.g. psycho-social) health 
impacts and developing a holistic and sustainable strategy 

Priority description Knowledge: The nuclear accident in Fukushima demonstrated that non-radiation 
based effects (e.g. psycho-social consequences, disruption of medical care) of the 
accident on human health were clearly dominating over radiation-based effects. 
Currently, protection strategies for nuclear accidents are mostly focussed on 
avoiding or minimizing deterministic and stochastic radiological consequences. 
Minimizing the non-radiation based effects of nuclear accidents has not been 
considered in an adequate way in the past.  
Research is required on how future measurement, information, disaster 
management and protection strategies could allow a well-balanced approach 
that considers all phases, including the late phase and existing exposure 
situations. This comprehensive approach aims at simultaneously minimizing 
radiation-based and non-radiation based consequences of a nuclear accident and 
thus minimizing the total health risk for the population.  

European relevance The proposed research is relevant to  
i) MELODI in that typically large groups of the population are exposed to low 
doses where risk uncertainties are high and where the nature of the risk is 
difficult to communicate and not understood by lay public; 
ii) ALLIANCE in that high-quality radioecological models are needed to inform 
the public and stakeholders, create confidence and increase acceptability; 
iii) NERIS in that the adequate consideration of non-radiation based effects 
could significantly improve emergency planning and response; 
iv) EURADOS in that well-tailored, feasible and harmonized measurement 
programmes meeting the needs of decision-makers and the expectations of the 
public are key bases of any protection strategy; 
v) Medical field in that medical response may be needed for large groups, 
including worried well, and that this response may have to consider psycho-
social rather than direct radiation induced health effects; 
vi) Euratom-BSS implementation in that comprehensive, optimised protection 
strategies in case of nuclear emergencies are required which are taking into 
account the current state of technical knowledge and economic and societal 
factors. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

A multidisciplinary approach is needed to address this topic, including social 
scientists, ethicists public health experts and psychologists. 
 MELODI (Aug 2015): Chapter 4.1 (Robust and credible risk estimates) 
 ALLIANCE (Sept 2013): Challenge 1 (Robust prediction by quantifying key 

processes in radioecology) 
 NERIS (April 2014): Topics 5.3 (Robust decision making), 5.7 

(Countermeasure strategy preparedness), 7.1 (Public behaviour response 
analysis) 

 EURADOS (May 2014): Vision 3 (efficient dose assessment in case of 
radiological emergencies), Topics 5 (inter-comparison for early warning 
systems used in environmental monitoring),  

Impact: decreased 
uncertainty 

The research is expected to give a complete picture of all health consequences 
and a sound basis for decision makers to manage nuclear emergencies following 
clear criteria. Decreased uncertainty will also help to overcome inconsistent 
decision making. 

Impact: increased 
radiation protection  

A holistic approach will reduce all health consequences of an emergency. 
Understanding the situation and the benefit of countermeasures is a prerequisite 
of efficient radiation protection and will mitigate psycho-social consequences. 

Impact: increased 
acceptability 

A sustainable protection strategy considering all aspects and consequences, 
including a well-designed information policy, will help to increase the 
acceptance of countermeasures. 

Feasibility A thorough study is estimated to require 4 years duration and a budget of 4 M€. 
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 To identify and validate biomarkers for exposure, early and late 
radiation-induced health effects and to integrate them in molecular 
epidemiological studies, and/or emergency preparedness activities 

Priority description Knowledge: Due to rapid technical progress, a large number of existing and new 
identified biomarkers and assays are at hand. In addition, various strategies to 
handle large number of samples or data volumes have been developed for 
research studies and emergency scenarios. Still, the coherency from primary 
radiation effects to disease development and/or risk assessment is inadequate 
and needs to be improved.  
Future research: There is need for identification and validation of new 
biomarkers and assays including different aspects of small-scale and large-scale 
studies. The validity of biomarkers has to be shown for 1) systems biology 
approaches, including the transfer of results from high-throughput analyses into 
a mechanistic understanding of biological radiation effects related to cancer 
and/or non-cancer effects, 2) dose estimation and health risk assessment in large 
scale approaches as molecular epidemiological studies, accident scenarios, etc. 

European 
relevance 

The proposed research is relevant to  
i) MELODI in that it requires consideration of low dose/dose-rate response for 
cancer and non-cancer diseases and may identify biomarkers of exposure/effect; 
ii) ALLIANCE in that biomarkers of exposure from the human model systems 
may be of relevance for the studies of other types of species and help to explore 
the relevance to transgenerational effects and population health; 
iii) NERIS in that it may identify biomarkers of exposure or effect and handling of 
large scale scenarios; 
iv) EURADOS in that it will require specific dosimetric approaches of high 
standard for cell culture systems, model organisms and a range of radiation 
qualities; 
v) medical applications in that biomarkers may be identified that can be used for 
diagnosis of individual sensitivity to radiotherapy and early detection of cancer 
and non-cancer diseases; 
vi) implementation of Euratom-BSS, as this evidence may be incorporated in 
future ICRP recommendations. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This priority needs intensive collaboration of epidemiology, dosimetry, biology, 
and medicine.  
 MELODI (Aug 2015): Chapters 4.1, 4.2 and 4.3 
 ALLIANCE (Sept 2013): Challenge 2, topics 1 & 4 
 NERIS (April 2014): Topic 5.8 (Health surveillance) 
 EURADOS (May 2014): Vision 2, Challenge 2 (advance in rterospective 

dosimetry), Vision 3, Challenge 1 (new markers of exposures) and 
Challenge 2 (increase measurement capacity) 

Impact: decreased 
uncertainty 

The research is expected to be of significance for the development of better risk 
estimates for other types of genotoxic stressors that are challenging the health of 
humans and other species. Biomarkers of exposure and diseases applied in 
epidemiology will significantly reduce the uncertainties of the present risk 
estimates, as detailed dose-response information will be generated.  

Impact: increased 
radiation 
protection  

The proposed research will provide evidence to inform judgements on one of the 
most fundamental aspects of the system of protection, namely, which is the best 
model for risk extrapolation for cancer and non-cancer diseases. The research 
thus informs judgements on dose limits and emergency reference levels. 

Impact: increased 
acceptability 

The understanding gained from carrying out this research will contribute to 
increasing acceptability of the RP system as it will provide supporting evidence 
for judgements on the model used for risk extrapolation for all health endpoints.  

Feasibility Expert knowledge and competence in the required fields is available in Europe. 
 
A thorough study is estimated to require 4 years duration and a budget of 2-4 
M€. 
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Priority title To examine the impact of individual and/or group level 
susceptibility on radiation risk in humans 

Priority description Knowledge: Studies of carriers of BRCA1/2 mutations and studies of cancer 
patients have shown that single nucleotide polymorphisms (SNPs) in a number 
of genes can modify the radiation responses – either in the long term (risk of 
cancer) or in the short to medium term (adverse reaction to radiotherapy). 
Differences in sensitivity have also been observed in relation to gender, age at 
exposure, state of health, genetic and epigenetic make-up, lifestyle, and age 
attained. At present, there is insufficient information on the influence of 
individual radiation sensitivity on health risk estimates.  
Research is required on the extent of variation of individual sensitivity in the 
population, on the factors contributing to this variation, as well as integration of 
mechanistic studies in the quantitative evaluation of health risk regarding cancer 
and/or non-cancer diseases. 

European relevance The proposed research is relevant to  
i) MELODI in that individual sensitivity is one of the three key policy questions 
in the MELODI SRA and one of the main research priorities in the HLEG; 
ii) ALLIANCE in protection of non-human biota; 
iii) NERIS in emergency response and surveillance after accidents – children, 
pregnant women and elderly/ill persons being priority groups for radiation 
protection in the case of an accident –; 
iv) EURADOS in that studies of radiation sensitivity obviously need adequate 
dosimetry, including biological dosimetry; 
v) Medical field in that individual sensitivity is extremely relevant for radiation 
protection of patients undergoing both diagnostic and therapeutic irradiations, 
where the possibility of using other medical procedures (MRI for imaging, 
surgery/chemotherapy/hormone therapy/immune therapy for treatment) exist; 
vi) implementation of Euratom-BSS, as this evidence may be incorporated in 
future ICRP recommendations. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

A multidisciplinary approach is needed to address this topic, including 
epidemiologists, biologists, clinicians, dosimetrists, as well as –for aspects 
related to response to radiation accidents – social scientists, ethicists and 
psychologists. 
 MELODI (Aug 2015): Chapter  4.3 (Individual Radiation Sensitivity) 
 ALLIANCE (Sept 2013): Challenge 2, topics 1 & 2 
 NERIS (April 2014): Topic 5.8 (Health surveillance) 
 EURADOS (May 2014): Vision 3, Challenge 1 (new markers of exposures) 

and Vision 4 (integrated personalized dosimetry for patients) 

Impact: decreased 
uncertainty 

Individual differences in sensitivity raises ethical and policy question as to 
whether some individuals or groups are inadequately protected by the present 
system and regulations. Answers to this question are therefore urgently needed. 

Impact: increased 
radiation protection  

Identification of sensitive persons in the population can lead to better RP in 
medicine (where approaches not involving IR can be used), in occupational 
settings as well as in the general population after, for example, accidents. 

Impact: increased 
acceptability 

Understanding the potential impact of individual susceptibility will contribute to 
a more realistic assessment of radiation health risks increasing the acceptability 
of the radiation protection system.  

Feasibility Scientific / technological competences needed for this topic are available in 
Europe. Different approaches can be considered, including (molecular) 
epidemiological studies of cancer patients or cohorts of genetically predisposed 
individuals, system modelling, studies of biomarkers, animal models. 
 
A thorough study is estimated to require 4 years duration (especially to address 
transgenerational issues) and a budget of 2-4 M€. 
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Ranking of priorities of the MELODI statement by SCK•CEN: 
31. To identify, develop and validate biomarkers for exposure, early and late effects for cancer 

or/and non‐cancer diseases in relation to low doses/low‐dose rates and to integrate them in 

molecular epidemiological studies. 

42. To explore the roles of specific target cells for low dose/dose‐rate radiation‐induced late 

developing health effects such as cancers, and non-cancercirculatory diseases and cataract. 

13. To explore the shape of the dose‐response relationship for radiation induced health effects at low 

doses/dose‐rates based on key informative epidemiological studies (including where appropriate, 

molecular or other biomarkers) for internal and/or external emitters, incorporating detailed 

dosimetric assessment. 

24. To explore and define the role of epigenetic modifications in radiation‐induced health effects 

following exposure to low doses/low dose rates. 

5. To understand the potential impact of individual susceptibility on radiation risk using cohorts 

and/or systems models with variations in sensitivity to low doses of radiation, so that differences in 

the response pathways can be detected and biomarkers validated. 

Ranking of priorities of the EURADOS statement by SCK•CEN: 
SCK•CEN  would like to give extra support to the following priorities of the EURADOS statement: 

1. To improve neutron dosimetry techniques 

2. To develop accurate and on-line personal dosimetry for workers 

3. To improve measurement and combination of out-of-field radiotherapy and imaging doses in 

photon and particle radiotherapy, for input in epidemiological studies 

Ranking of priorities of the NERIS statement by SCK•CEN : 
SCK•CEN has specific interest in the following topics of the NERIS statement, and would like to 

propose the following ranking: 

1. Assessment and communication of uncertainties. This topic has primarily links with 
ALLIANCE but also eventually with EURADOS and MELODI). 

 
2. Robust decision-making.  

 

3. Countermeasure strategy preparedness 
 

4. However, SCK•CEN supports to increase the priority of the topic “Monitoring 
Strategies”: this topic is part of 2nd OPERRA call, but only a very limited part of the priority is 

addressed in the winning project. This topic has links with EURADOS 

Priorities in the field of radioecology and in relation with the ALLIANCE 

statement: 
SCK•CEN supports the priority topics proposed by ALLIANCE. In addition, we would like to add two 

more priority topics in the field of radioecology, notably: 
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 The role of genetic and epigenetic changes in heritable/transgenerational and somatic 

effects relevant to individual and population health of non-human organisms (template on 

p.2) 

 Radioecology at the service of mitigating impacts of nuclear accidents: the case of 

Fukushima (template on p.3) 

SCK•CEN priorities in the field of social sciences and humanities 
In this early stage of the development of a first SRA in social sciences and humanities, SCK•CEN 

would like to propose already the following topic to be investigated in the field of Social and Human 

Sciences: 

 Case studies exploring the practice of transdisciplinarity and ethical reflection in radiation 

protection research (template on p.4) 

This topic may be considered as an ethical reflection exercise to be performed within some of the 

winning projects of the 1st CONCERT call 
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Priority title The role of genetic and epigenetic changes in heritable/transgenerational and 
somatic effects relevant to individual and population health of non-human organisms 

Priority description The potential long term and hereditary  effects of exposure to low dose radiation is of 
major concern and has been reinforced after the Fukushima accident. The fact that low 
dose radiation might induce effects within or over the life-span of the organism is an 
equally burning question. Only the last decade, research is rapidly discovering the 
different so-called epigenetic mechanisms that govern gene expression in a given cell 
and that could underpin this revolutionary idea of inheritable traits.  
Research should clearly focus on improving our understanding of the cascade of 
responses, from primary interactions of ionising radiation with biomolecules to adverse 
outcome for physiological functions, including reproduction, and ecosystem function. 
Additionally, we need to understand the role of epigenetic mechanisms in the 
induction of transgenerational effects and in determining the adaptation ability of 
organisms.  

European relevance From a European point of view this topic was recently identified as of uttermost 
importance by the different radioecological groups in the COMET consortium and as 
such initiated as an Initial Research Activity (IRA). Additionally a Roadmap on this topic 
is being written indicating that the COMET-IRA is only a start. This topic is part of the 
strategic research agenda of ALLIANCE, links to that of MELODI and  is supported by 
STAR final event outcomes. It has not been covered by a COMET internal project (only 
partially through IRA) neither by previous OPERRA calls.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This topic combines knowledge of radioecology/radiobiology with molecular biology, 
ecotoxicology as well as statistics-It is of high relevance to the different platforms: 

- ALLIANCE (Sept 2013): p.6; Challenge2, topics 1 & 4: as it will help in 
determining the ecological and long term consequences of radiation exposure 
under realistic exposure conditions.  

- It has been indicated as the second priority of the MELODI platform (MELODI 
statement August 2015 p2: 2.) In the SRA of MELODI (Aug 2015): it is 
described on p.10 (and others); 4.1.1, It considers low dose/dose‐rate 
response and may lead to the identification of biomarkers of exposure or 
effect. 

- EURADOS (May 2014): p.17; 3.2.2 and p.21; 3.3.1 as it requires high standard 
dosimetry and may on the other hand lead to the identification and 
characterisation of new markers of exposure  

Impact: decreased 
uncertainty 

The research will improve the fundamental and required scientific knowledge that 
forms the base of judgements in radiation protection. It is expected to deliver insight 
on the selection of relevant endpoints that need to be considered in selection of risk 
extrapolation models. 

Impact: increased 
radiation protection  

The increased understanding of long term consequences of radiation exposure will lead 
to an improved prediction of the risk and hence to better radiation protection. 

Impact: increased 
acceptability 

Better understanding will lead to lower uncertainty and to a better explanation that 
can be given to the public for the risk explanation. This will ultimately lead to a better 
acceptability. 

Feasibility The feasibility of this research is high as its basic approach and methods have been 
evaluated in the work done in the IRA of COMET. This research, especially if 
transgenerational aspects are taken into account, however, will still have a 4 years 
duration  and a budget of 2-3 MEuro 
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Priority title Radioecology at the service of mitigating impacts of nuclear accidents: the case of Fukushima 

Priority description The impact of accidental discharges to the marine environment in Fukushima, the largest civilian 

accident affecting the marine environment, continues to be investigated. UNSCEAR has assessed 

the sources, exposures and effects in the initial phase of the accident and European scientists have 

worked under these and other initiatives (including under COMET). However, unknowns remain 

and new research is needed over the next two decades, not only at the Fukushima coastline but 

further afield. The key research should involve explaining and predicting (a) existing sustained 

levels of radionuclides in local seawater, sediment and biota (using models and data), (b) transfer 

through marine foodwebs and (c) future spread of the contamination to far-off locations. There is a 

need to further develop and validate process-based models, develop time- and spatially-structured 

monitoring databases for water, sediment and biota (to be compared and contrasted with model 

predictions) and  continue laboratory and field studies (monitoring, cruises, instrumented sites). 

European relevance Many European nations have coastlines directly influenced by nuclear installations, including 

potential impacts from neighbouring countries. Lessons learned from past European radioecological 

studies have been put to good use when analysing the accident of Fukushima. Lessons from 

Fukushima will likewise be vital if an accidental situation arises in a European context. It is crucial 

for Europe to maintain and increase international competence and leadership in marine 

Radioecology, to continue addressing the Fukushima accident and its global impact. This will bring 

not only important scientific gains, but also improved decision support capabilities, guidance to 

regulators and informing stakeholders and the public, reducing the spread of misinformation. 

Multidisciplinarity; 

Reference to the 

strategic research 

agendas (SRA) 

This topic links radioecology, oceanography, environmental physics, radiation 

protection/dosimetry, ecotoxicology and biogeochemistry. The topic is of top importance for the 

ALLIANCE, linking directly to the STAR SRA: Challenges 1 and 3 stating the need to be able to 

robustly predict wildlife exposure by identifying key processes, improving environmental 

protection. The SRA mentions the importance of Fukushima and the role that marine radioecology 

needs to play. Links to the ALLIANCE report (2013): 3.1.2.1 key processes, p. 18; 3.1.2.2 data for 

parameterisation, p. 1; 3.1.2.3 Develop models, p. 2; 3.3.2.1 Uncertainty, p. 32; 3.3.2.6 DSS, p. 36. 

The topic's implications of improved risk estimates for emergency management link to NERIS, 

especially fostering preparedness for emergency response and recovery, because in the longer term 

it will strengthen and improve risk estimation for emergency action. Main links to the NERIS 

report (2014): Key Topic 2: Aquatic modelling p. 13; Key Topic 3: Improvement of DSSs - 

Fukushima p. 15; Key Topic 4: Information gathering, p. 17. The topic is significant for future BSS 

implementation of protection of the environment, linked with the IAEA (SF-1, 2006) and ICRP.  

Impact: decreased 

uncertainty 

This topic will contribute to improve the radiation protection system for the environment (RPE) by 

increasing knowledge on marine processes, with an emphasis on long-term environmental impact 

and reducing uncertainties in transfer (main source of uncertainties in wildlife assessment). 

Impact: increased 

radiation protection  

This topic will contribute to an improved RPE in emergency exposure situations by investigating 

the long-term impact of a nuclear accident on the marine environment, linking marine monitoring, 

transfer parameters and models to assess more robustly the level of environmental protection. 

Impact: increased 

acceptability 

This topic will contribute to improved acceptability of the RP by reducing risk perception, as it 

addresses data gaps that are exploited by pressure groups to magnify the prevalence and impact of 

radiation. For example, persistent radionuclide levels in the Fukushima coast can be explained in 

terms of the ecological half-life of radionuclides in biota, influenced by radionuclide residence 

times and biological half-lives. There is much uncertainty in these parameters, precluding full 

justification of the observed levels even though we know that it is readily explainable.  

Feasibility There is a strong European marine radioecology base, active in Fukushima studies partly under 

STAR and COMET projects. It has developed models and databases, collaborating with 

international organisations (IAEA, ICRP, UNSCEAR, Japan). Advanced field and laboratory 

capabilities exist. However, European funding for marine radioecology has been minimal (low 

budgets in STAR and COMET). To maintain critical mass, this research urgent funding is needed 

or this expertise will be lost. A better programme of 3 - 4 years duration requires ~3 MEur. 

Other justifications  This topic puts marine radioecology at the service of mitigating impacts of nuclear accidents. 
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Priority title Case studies exploring the practice of transdisciplinarity and ethical reflection in 
radiation protection research 

Priority description Research on nuclear technologies has been largely driven by a detachment of the 
'technical content' from the 'social context'. However, 'the social' and 'the technical' 
dimensions of technology development are inter-related and co-produced. A first 
attempt to integrate social sciences and humanities (SSH) in European nuclear research 
addressed issues of public participation and democratic decision-making in the siting of 
radioactive waste disposals (E.C projects COWAM, ARGONA, CARL). Recent projects 
(e.g. OPERRA, CONCERT) aim at extending this integration to radiation protection 
research areas.  
Integration of SSH in radiation protection research implies a more holistic and deeper 
understanding of the issues at stake by addressing them from different ‘disciplinary’ 
perspectives (technical, economic, sociological, psychological, philosophical) and by 
seeking synergies. This may be called the practice of transdisciplinary research. Such 
practice can make research more aware of the social, political, cultural and historical 
context wherein it operates and, at the same time, more reflexive with regard to the 
rationales and possibilities of its own research methods and hypotheses.  
The preparedness to foster this ‘double awareness’ (context-awareness and self-
awareness) can be seen as an ethical commitment towards society. Enabling research 
to inform policy in a more reflexive, and thus deliberate way, would also render it more 
resilient with respect to strategic interpretations of the knowledge produced or its 
hypotheses from out of a politics, civil society or market viewpoint. 
Following this, there is a need to stimulate transdisciplinarity and ethical reflection in 
all radiation protection research areas. The work proposed within this topic entails: 

 A selection of case studies in various areas of radiation protection research (e.g. 
radiobiology, radioecology, medical applications, emergency management) 

 An analysis of the basic research hypotheses, the allowance for the context related 
specificities, the interpretation of results and their transposition to radiation 
protection policies, using an ethical or sociological perspective, based on methods 
typically pertaining to social sciences and humanities. 

European relevance The case studies will be selected to cover a broad range of issues of relevance for the 
European radiation protection platforms: e.g.  
- MELODI – effects of low doses ;  ALLIANCE – limitations of transfer models 
 - NERIS – emergency exposure situations and rehabilitation 
- medical applications of IR – radiation protection culture 
The topics will use research methods specific to social sciences and humanities. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The topic is highly relevant at European level since it resonates with the European 
Agenda on Responsible Research and Innovation, which implies more attention to 
social and ethical aspects, as well as increased stakeholder and public participation. 
Case studies will be linked to specific priorities of MELODI, EURADOS, ALLIANCE, NERIS, 
or medical applications. 

Impact: decreased 
uncertainty 

N/A 

Impact: increased 
radiation protection  

The topic will contribute to an improved radiation protection system, in terms of 
transparency and inclusiveness of the decision-making process on nuclear risk. 

Impact: increased 
acceptability 

Taking into account the motivation for transdisciplinarity and ethical thinking in 
radiation protection research outlined above, the overall goal should not and cannot be 
to increase the acceptability of nuclear technology as such, but rather to increase 
context awareness and self-awareness within the research itself. Practicing 
transdisciplinarity and ethical thinking in radiation protection research may contribute 
to increased credibility of radiation research practices towards society.   

Feasibility The scientific / technological competences needed are available in Europe. 
Estimation of budget and duration: 2 years, 0.5 million EUR. 

Other justifications  The work proposed has a high societal impact. 

 



1 

 

MELODI statement 2015  

Approved by the MELODI Bureau: 10 Aug 2015 

MELODI (Multidisciplinary European Low Dose Initiative) is a European Platform dedicated to 

low dose ionizing radiation risk research. The purpose of the MELODI Association is to integrate 

national and European activities in low dose and low dose rate radiation research, to define 

priority scientific goals and to facilitate effective implementation of research. The Strategic 

Research Agenda (SRA) of MELODI identifies these priority goals and the specific resources, 

infrastructures and training capabilities needed to further develop low‐dose risk research. 

Prior to EU research funding calls, MELODI develops a short statement indicating its view on 

current research priorities, which serves as an input to those responsible for defining call topics. 

The research priorities were identified from the MELODI SRA, which is gradually enriched by the 

contributions of its members, ongoing and completed research projects and the findings of the 

MELODI workshops organized annually since 2009. The 6th draft of the MELODI SRA for 2015 

has been opened for consultation and can be downloaded from http://www.melodi‐ 

online.eu/sra.html. It forms the basis for the definition of the priorities. 

The system of radiation protection has developed and evolved on the basis of an understanding 

of the magnitude of the health risks associated with radiation exposure and knowledge of the 

mechanisms of radiogenic disease pathogenesis to inform risk extrapolation. Accurate health 

risk assessment is fundamental to striking an appropriate and acceptable balance between the 

benefits of use/exposure to radiation and the associated health risks. Today the main 

uncertainties in radiation health risk assessment are in the magnitude of cancer risk at low and 

protracted doses, the magnitude of circulatory disease, cataract and other tissue injury below 

500 mSv, and the variation in disease risk between individuals in the population. More 

information on these and associated issues is required to ensure adequate protection is 

afforded to populations and individuals in all situations – occupational, medical, emergency and 

in the course of normal life. 

http://www.melodi/
http://online.eu/sra.html
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Criteria for prioritization 

 Feasibility (research to be done within the next coming years) 
 Importance in terms of improved radiation protection system 
 Relevance for operational radiation protection (BSS implementation) 
 Multidisciplinarity (biology, epidemiology, dosimetry) 
 Synergy with other radiation research platforms (ALLIANCE, EURADOS, NERIS, medical field) 
 Timeliness 
 Avoidance of overlap of topics with other calls or topics that have been recently funded and 

outcome from projects that have recently ended. 

Ranked list of priorities (for detailed description see Annex): 

1. To explore the shape of the dose-response relationship for radiation induced health effects at 
low doses/dose-rates based on key informative epidemiological studies (including where 

appropriate, molecular or other biomarkers) for internal and/or external emitters, 

incorporating detailed dosimetric assessment. 

2. To explore and define the role of epigenetic modifications in radiation-induced health effects 
following exposure to low doses/low dose rates. 

3. To identify, develop and validate biomarkers for exposure, early and late effects for cancer 
or/and non-cancer diseases in relation to low doses/low-dose rates and to integrate them in 
molecular epidemiological studies. 

4. To explore the roles of specific target cells for low dose/dose-rate radiation-induced late 
developing health effects such as cancers, circulatory diseases and cataract. 

5. To understand the potential impact of individual susceptibility on radiation risk using 
cohorts and/or systems models with variations in sensitivity to low doses of radiation, so 
that differences in the response pathways can be detected and biomarkers validated. 

MELODI encourages, where appropriate, (1) the use of archived biological materials from prior 

EU funded research, (2) the integration of experienced laboratory networks (such as e.g. 

RENEB), (3) the integration of expertise from outside the conventional fields of radiation 

research, in particular expertise from the medical research field where appropriate. 
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ANNEX: Description of MELODI 2015 priorities 
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Priority title To explore the shape of the dose-response relationship for radiation 
induced health effects at low doses/dose-rates based on key informative 
epidemiological studies (including where appropriate, molecular or other 
biomarkers) for internal and/or external emitters, incorporating detailed 
dosimetric assessment 

Priority description Risk of all solid cancer combined due to whole body exposure with ionizing 
radiation is fairly well understood for doses of about 100 mSv. In this dose range 
there is, however, an urgent need for an understanding of health effects of 
internal exposures or inhomogeneous external exposures and of risks of site-
specific cancer. Another major uncertainty is related to the magnitude of risk of 
non-cancer diseases at doses below about 500 mSv. 
Research: Large (molecular-) epidemiological studies with precise dosimetry 
and information on important confounders shall be further developed or 
established. Omics and system biology approaches to biological samples from 
study members should aim at documenting the shape of the dose-response 
relationship by  at exploring markers for radiation-induced disease and  at 
understanding the disease processes as a function of dose. Health risks shall be 
derived taking into account a multitude of models based on biological and 
epidemiological data. 

European relevance Per definition, the priority is of top importance for MELODI. By the need of 
improved dosimetry for key epidemiological cohorts the priority is linked to 
EURADOS. The implications of improved risk estimates for emergency 
management link the priority to NERIS. The enhanced risk characterizations may 
link the priority to ALLIANCE. Improved knowledge of health risk will also be of 
importance for the optimization of ionizing radiation applications in medical 
diagnostics and therapy, and for the BSS implementation in the future, as 
evidence can be expected to be taken in to account in ICRP recommendations. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

This priority needs intensive collaboration of epidemiology, dosimetry, radiation 
biology, systems biology, experts of pathogenesis, mathematical modelling, 
statistics, radiation protection and emergency measurement. Expertise outside of 
the traditional fields of radiation research needs to be integrated. 

-MELODI (Aug 2015): p.9-14; chapter 4.1 and 4.2 -
ALLIANCE (Sept 2013): p.6; Challenge 3; topic 3 -NERIS 
(April 2014): p.20, Topic 5.8 Health surveillance -
EURADOS (May 2014): p.11-19; 3.2; p.35; 3.5.1 

Impact: decreased 
uncertainty 

The research will decrease uncertainty with respect to the shape of the dose-
response-relationship for cancer and non-cancer diseases in the low dose range. 

Impact: increased 
radiation protection 

Improved health risk estimates together with an improved assessment of 
uncertainties will strengthen the solidity of present radiation protection. This will 
especially be the case for i) regulating occupational exposures; ii) optimizing 
radiation therapy for patients with good prognosis (long time risks of diseases in 
relatively low exposed tissues); iii) deciding about appropriate diagnostic 
applications of radiation in medicine (especially for procedures causing in total 
several tens of mSv; and iv) regulating emergency situations (involving reference 
levels from a few tens to 100 mSv); and v) better understanding of 
epidemiological findings and health effects of internal emitters. 

Impact: increased 
acceptability 

Presently, radiation protection is based on uncertain risk estimates, for which 
the full size of uncertainty has not even been addressed. This priority focusses on 
a more realistic assessment of the shape of the dose-response relationship for 
cancer and non-cancer diseases. The resulting robustness of the risk estimates 
will improve the public reliance on an important basis of radiation protection. 

Feasibility The priority is feasible in terms of scientific and technological competences 
available in Europe. Key informative cohorts with the potential for access to 
biological samples have been identified in DOREMI. The priority will need a large 
scale integrative action. 
A thorough study is estimated to require 4 ys duration and a budget of 5-7M € 
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Priority title To explore and define the role of epigenetic modifications in radiation‐ 
induced health effects following exposure to low doses/low dose rates 

Priority description In recent years, biological research has identified a range of processes that can 
modify cellular, tissue and whole organism phenotypes that do not require 
DNA mutation. Collectively these are termed epigenetic effects and these 
include modified DNA methylation, microRNA expression and histone 
acetylation. While there are indications in the literature that radiation can 
affect epigenetic endpoints, there remains a lack of understanding of dose- and 
dose-rate responses, and the relationship of the changes to radiogenic disease, 
although epigenetic phenomena have been linked to cancers and 
transgenerational effects. 
Research is required to define radiation dose-/dose-rate responses for 

individual epigenetic endpoints, determine radiation quality dependence and the 
relationship of such changes to radiogenic cancers, non-cancer diseases and 
hereditary/transgenerational effects 

European relevance The proposed research is relevant to (i) MELODI in that it requires 
consideration of low dose/dose-rate response and relevance for radiogenic 
disease and may identify biomarkers of exposure or effect (ii) ALLIANCE in 
that it will explore the relevance to transgenerational effects and population 
health (iii) EURADOS in that it will require a high standard of radiation 
dosimetry for cell culture systems, model organisms and a range of radiation 
qualities (iv) NERIS in that it may identify biomarkers of exposure or effect (v) 
medical applications in that biomarkers may be identified and through 
mechanistic understanding of effects, novel radio-protectors may be identified 
(vi) BSS implementation in the future, as evidence taken in to account in ICRP 
recommendations. The projects proposal shall show their compliance / 
connections with existing standards (typically IHEC) for epigenetic studies. 

 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The research topic is of European and wider relevance in that it will help to 
determine the appropriate risk-benefit assessment for radiation use in all 
sectors, in this way, by informing the system of protection the research will 
ensure that the population and non-human biota are neither under nor over 
protected; and this ensures effective and efficient resource usage 

-MELODI (Aug 2015): p.10 (and others); 4.1.1, 4.1.2, 4.1.3, 4.3.1 
-ALLIANCE (Sept 2013): p.6; Challenge2, topics 1 & 4 
-NERIS (April 2014): p.20; Topic 5.8, Health surveillance 
-EURADOS (May 2014): p.17; 3.2.2 and p.21; 3.3.1 

Impact: decreased 
uncertainty 

The research will improve the scientific evidence base for judgements in 
radiation protection. It will address the question, whether endpoints in addition 
to DNA mutation need to be considered in selection of risk extrapolation models 
for cancer, and if epigenetic effects are important for judgements on risk 
extrapolation for non-cancer diseases. Detailed dose-/dose-rate response 
information will be generated. 

Impact: increased 
radiation 
protection 

The proposed research will provide evidence to inform judgements on one of the 
most fundamental aspects of the system of protection, namely, which is the best 
model for risk extrapolation for cancer and non-cancer diseases. The research 
thus informs judgements on dose limits and emergency reference levels. 

Impact: increased 
acceptability 

The understanding gained from carrying out this research will contribute to 
increasing acceptability of the radiation protection system as it will provide 
supporting evidence for judgements on the model used for risk extrapolation for 
all health endpoints. The research may provide evidence either to support or 
contradict the currently adopted approaches. 

Formatted Table

Comment [SM1]: Should not be 
considered as epigenetic modification, and 
therefore, be withdrawn from this context 

description.  

Formatted: Indent: Left:  0 cm



Feasibility The proposed research topic is feasible; many methods have been developed that 
can carry out high-throughput epigenetic analyses and there is a growing body of 
technical competence in Europe. It may be necessary to consider funding 
projects that focus on one or a limited range of epigenetic endpoints. 
A thorough study is estimated to require 4 years duration (especially to address 
transgenerational issues) and a budget of 1‐2 M Euro 
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 To identify, develop and validate biomarkers for exposure, early and late 
effects for cancer or/and non-cancer diseases in relation to low doses/low-
dose rates and to integrate them in molecular epidemiological studies 

Priority description In recent years, the rapid development of technologies for “omics” research has 
opened up for a detailed biochemical analysis of cellular responses at each 
regulatory level in the cell machinery. Understanding interactions at the 
molecular levels and the use of new software’s for pathway analysis has provided 
new insights in the mechanisms that regulate the cellular responses to different 
stressors. Identifying biomarkers for radiation induced stress responses, as well 
as for early and late stages of diseases induced by radiation will provide a 
platform for a mechanistic understanding of the cellular responses to ionizing 
radiation, from the primary target through the repair/defence processes and the 
outcome of these. If persistent biomarkers for exposure and radiation-induced 
diseases can be identified, the integration of them in epidemiological studies will 
have significant implications for risk estimates of low dose/dose rate exposures. 
Research is required to define radiation dose/dose-rate responses for 

biomarkers of exposure, to determine their radiation quality dependence and the 
relationship of such changes to radiogenic cancers and non-cancer diseases. 

Europea
n 
relevance 

The proposed research is relevant to (i) MELODI in that it requires consideration 
of low dose/dose-rate response and relevance for radiogenic disease and may 
identify biomarkers of exposure or effect (ii) ALLIANCE in that biomarkers of 
exposure from the human model systems may be of relevance for the studies of 
other types of species and help to explore the relevance to transgenerational 
effects and population health (iii) EURADOS in that it will require a high standard 
of radiation dosimetry for cell culture systems, model organisms and a range of 
radiation qualities (iv) NERIS in that it may identify biomarkers of exposure or 
effect (v) medical applications in that biomarkers may be identified that can be 
used for diagnosis of individual sensitivity to radiotherapy and early detection of 
cancer and non-cancer diseases (vi) BSS implementation in the future, as 
evidence taken in to account in ICRP recommendations. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The research topic is of European and wider relevance in that it will help to 
determine the appropriate risk-benefit assessment for radiation use in all 
sectors, in this way, by informing the system of protection the research will 
ensure that the population and non-human biota are neither under nor over 
protected; and this ensures effective and efficient resource usage 

-MELODI (Aug 2015): Chapters 4.1, 4.2 and 4.3. 
-ALLIANCE (Sept 2013): p.6; Challenge2, topics 1 & 4 
-NERIS (April 2014): p.20; Topic 5.8, Health surveillance 
-EURADOS (May 2014): p.17; 3.2.2 and 21; 3.3.1 

Impact: decreased 
uncertainty 

The research is expected to be of significance for the development of better risk 
estimates for other types of genotoxic stressors that are challenging the health of 
humans and other species. Biomarkers of exposure and diseases applied in 
epidemiology will significantly reduce the uncertainties of the present risk 
estimates in the low dose/dose rate range as detailed dose-/dose-rate response 
information will be generated. Precise dosimetry of internal emitters may also 
significantly decrease uncertainty. 

Impact: increased 
radiation 
protection 

The proposed research will provide evidence to inform judgements on one of the 
most fundamental aspects of the system of protection, namely, which is the best 
model for risk extrapolation for cancer and non-cancer diseases. The research 
thus informs judgements on dose limits and emergency reference levels. 

Impact: increased 
acceptability 

The understanding gained from carrying out this research will contribute to 
increasing acceptability of the RP system as it will provide supporting evidence 
for judgements on the model used for risk extrapolation for all health endpoints. 

Feasibility The proposed research topic is feasible; many methods have been developed that 
can carry out high-throughput “omic” analyses and the bioinformatics needed for 
the transfer of this results into a mechanistic understanding is at hand. 
A thorough study is estimated to require 4 ys duration and a budget of 2-4 M € 

Comment [SM2]: Validate seems here 
to be too ambitious, taking into account the 
project expected budget and research tasks 

envisaged  
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Priority title To explore the roles of specific target cells for low dose/low dose 
rate radiation-induced late developing health effects such as cancers, 
circulatory diseases, neurological defects and cataract 

Priority description Currently, radiation risk extrapolation does not specifically include mechanistic 
considerations, but is more a statistical curve-fitting approach. To improve 
mechanistic understanding of radiogenic disease processes that can inform 
mechanistic approaches to cancer risk extrapolation several key pieces of 
information will be required. Most fundamentally, it is important to identify the 
cells at risk of conversion into the disease state, and enumerate these. For the 
case of cancer it is generally assumed that stem and early progenitor cell 
populations are relevant, but these are not generally well characterised, 
understood in their responses to low dose/dose-rate radiation or enumerated. 
Research is required to clarify these aspects, and similarly to identify, enumerate 
and define radiation responses of target cell populations for other late 
developing diseases such as circulatory disease, neurological defects,  
and cataract. 

European relevance The proposed research is relevant to (i) MELODI in that it requires 
consideration of target cells relevant for radiogenic diseases and low 
dose/doserate response, providing important input for mechanistic models for 
risk extrapolation (ii) EURADOS in that it will require a high standard of 
radiation dosimetry for cell culture systems, model organisms and a range of 
radiation qualities (iii) NERIS in that in the longer term it will strengthen and 
improve risk estimation and thus exposure threshold for emergency action (iv) 
BSS implementation in the future, as evidence can be expected to be taken in to 
account in ICRP recommendations. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The research topic is of European and wider relevance in that it will help to 
determine the best approaches to risk extrapolation for all late developing 
diseases, in this way , by informing the system of protection, the research will 
ensure that the population are neither under nor over protected; and this 
ensures effective and efficient resource usage 

-MELODI (Aug 2015): p.10 (and others); 4.1.1, 4.2.1, 4.3.3 
-ALLIANCE (Sept 2013): p.26; Challenge 2, 3.2.2.1 
-NERIS (April 2014): p.18; Topic 5.1 
-EURADOS (May 2014): p.17, 3.2.2 

Impact: decreased 
uncertainty 

The research will improve the scientific evidence base for judgements 
in radiation protection. It will address the issue of the improvement of 
risk extrapolation and strengthening the scientific evidence base for 
risk extrapolation. 

Impact: increased 
radiation protection 

The proposed research will provide evidence to inform judgements on a 
fundamental aspect of the system of protection, namely, which is the best 
approach for risk extrapolation for cancer and non-cancer diseases. The 
research thus in the long term informs judgements on dose limits and 
emergency reference levels. 

Impact: increased 
acceptability 

The understanding gained from carrying out this research will contribute to 
increasing acceptability of the radiation protection system as it will provide 
supporting evidence for judgements on the approach used for risk 
extrapolation for all health endpoints. The research may provide evidence 
either to support or contradict the currently adopted approaches. 

Feasibility The proposed research topic is feasible; many methods have been developed 
that can identify stem cells in vivo and in vitro, fundamental research in stem cell 
biology has developed an impressive range of methods for cell manipulation and 
imaging that can be utilised and there is a growing body of technical competence 
in Europe 
It may be necessary to consider funding projects that focus on a specific 
disease/target cell population. A potentially useful study is estimated to require 
4 years duration and a budget of 2-3M Euro 

Comment [SM3]: One of the important 
NC effects, and coherent with the “such as”   
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Priority title To understand the potential impact of individual susceptibility on 
radiation risk using cohorts and/or systems models with variations in 
sensitivity to low doses of radiation, so that differences in the response 
pathways can be detected and biomarkers validated. 

Priority description Studies of BRCA1/2 carriers of BRCA1/2 mutations and studies of cancer 
patients have shown that some gene mutations and/or single nucleotide 
polymorphisms (SNPs) in a number of genes can modify the radiation responses 
– either in the long term (risk of cancer) or in the short to medium term 
(adverse reaction to radiotherapy). Differences in sensitivity have also been 
observed in relation to gender, age at exposure, state of health, genetic and 
epigenetic make-up, lifestyle, and age attained. 
At present, there is insufficient information on the influence of individual 
radiation sensitivity on health risk estimates at low doses/dose-rates. 
Research is required on the extent of variation of individual sensitivity in the 

population, on the factors contributing to this variation, as well as integration of 
mechanistic studies in the quantitative evaluation of health risk. 

European relevance Individual sensitivity is one of the three key policy questions in the MELODI SRA 
and one of the main research priorities in the HLEG. 
It is also important for NERIS in emergency response and surveillance after 
accidents – children, pregnant women and elderly/ill persons being priority 
groups for radiation protection in the case of an accident-; for ALLIANCE in 
protection of non-human biota. Studies of radiation sensitivity obviously need 
adequate dosimetry, including biological dosimetry, and hence there is an 
important role for EURADOS. 
-Individual sensitivity is extremely relevant for radiation protection of patients 
undergoing both diagnostic and therapeutic irradiations, where the possibility of 
using other medical procedures (MRI for imaging, surgery/chemotherapy/ 
hormone therapy/immune therapy for treatment) exist. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

A multidisciplinary approach is needed to address this topic, including 
epidemiologists, biologists, clinicians, dosimetrists and modellers, as well as –for 
aspects related to response to radiation accidents – social scientists, ethicists 
and psychologists. 

-MELODI (Aug 2015): p.15-17; 4.3 (Individual Radiation 
Sensitivity) -ALLIANCE (Sept 2013): p.26; Challenge 2, topics 1 & 2 
-NERIS (April 2014): p.20; Topic 5.8, Health surveillance -
EURADOS (May 2014): p.17; 3.2.2 and p.21; 3.3.1 

Impact: decreased 
uncertainty 

Individual differences in sensitivity raises ethical and policy question as to 
whether some individuals or groups are inadequately protected by the present 
system and regulations. Answers to this question are therefore urgently needed. 

Impact: increased 
radiation protection 

Identification of sensitive persons in the population can lead to better RP –in 
medicine (where approaches not involving IR can be used), in occupational 
settings as well as in the general population after, for example, accidents 

Impact: increased 
acceptability 

Understanding the potential impact of individual susceptibility will contribute 
to a more realistic assessment of radiation health risks increasing the 
acceptability of the radiation protection system. 

Feasibility Scientific / technological competences needed for this topic are available in 
Europe. Different approaches can be considered, including (molecular) 
epidemiological studies of cancer patients (e.g. WECARE study) or cohorts of 
genetically predisposed individuals (carriers of specific mutations, AT 
heterozygotes,...), system modelling, studies of biomarkers, animal models. A 
thorough study is estimated to require 4 years duration (especially to address 
transgenerational issues) and a budget of 2‐4M Euro 

 

Formatted Table
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_Account - EJP Concert

From: Real Gallego, Almudena <almudena.real@ciemat.es>
Sent: dinsdag 1 september 2015 7:39
To: Impens Nathalie; _Account - EJP Concert; 'Sisko.Salomaa@stuk.fi'; 

'Liisa.Sirkka@stuk.fi'
Subject: [Concert-pom] Invitation to the POMs to formulate priorities to be considered 

during the preparation of the first CONCERT call: deadline 1-9-2015 at 8:00 AM

Dear Nathalie, dear all, 
 
Regarding priority research topics in radiation protection in Spain, we have seen that all of them are already 
included within the topics that have been selected by the four European platforms MELODI, ALLIANCE, NERIS and 
EURADOS (SRA Statement 2015). Therefore, the CIEMAT as Spanish Programme Manager, does not propose any 
additional research topics for the first CONCERT Open Call.   
 
One topic that is missing is the radiation protection of patient, which we consider a very relevant issue. However we 
assume that this topic will be included in the priorities of the Medical Platform and/or in the next EURATOM‐
FISSION annual work programme. 
 
Best regards 
 
Almudena 



31 August 2015 

National Priority description for OSSKI in CONCERT   

To be sent to WP2 and WP3 leaders 

Priority title To explore immune- and inflammation-related mechanisms in the development 
of radiation induced late side effects such as various cancers and different 
degenerative disorders of the cardiovascular, central nervous and hematopoietic 
system 

Priority description The development of radiation-related late side effects is well documented after 
radiotherapy and other high-dose exposure situations. Recent experimental and 
epidemiological data indicate that low-dose exposures of 100 mSv and below 
can have similar consequences. Although the pathophysiology of these 
radiogenic disorders is different, common underlying mechanisms must exist, 
which create a link between radiation induced long-term cellular damage and 
the development of chronic degenerative diseases in the diverse organs. 
Elucidating such common pathophysiological pathways is a prerequisite in order 
to find common biomarkers or biomarker clusters suitable for predicting patients 
at risk. Application of numerical modelling should be used to calculate risks. 
A system biology approach is required to clarify the role of chronic inflammatory 
reactions and immune alterations in the initiation and/or progression of radiation-
induced late-developing diseases. 

European 
relevance 

The proposed research is relevant for (i) MELODI in contributing to low-dose 
related risk assessment by providing mechanistic studies suitable to clarify the 
role of immune- and inflammatory reactions in the onset of radiation-induced 
late-developing diseases; (ii) NERIS by improving risk assessments and 
exposure threshold for emergency interventions; (iii) EURADOS by improving 
dosimetry, especially in estimating doses and dose gradients in tissues outside 
of the radiation field; (iv) implementation of BSS, especially in the medical field 
by improving risk of patients and medical staff from scattered radiation doses 
and after diagnostic interventions. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The proposed research is of a multidisciplinary nature involving, apart of the 
radiobiological community, also immunologists, epidemiologists and clinicians of 
various specialties. It has a European and worldwide relevance, since it 
provides basic mechanistic studies in clarifying disease mechanisms and 
helping to improve risk assessment. 
It has direct link to: MELODI SRA (Aug. 2015): Sections 4.1.2 (page 11) and 
4.2.1 (page 13) and 4.2.2 (page 14); NERIS: Section 5.1 (page 18); and  
EURADOS: Section 3.2.2 (page ) 

Impact: decreased 
uncertainty 

The proposed research will decrease uncertainty in low-dose related risk 
assessment of long-term effects. 

Impact: increased 
radiation protection  

The proposed research will help in establishing dose limits and both for risk 
assessment and also for emergency action levels. It will contribute to the 
development of an evidence-based radiation protection system. 

Impact: increased 
acceptability 

The proposed research will help in clarifying long term risks of low dose 
exposures and thus it will contribute to a fair evaluation of the risk-benefit ratio of 
low-dose exposures. 

Feasibility The proposed research should involve in vitro, in vivo experiments, numerical 
modelling and also human studies in a system biology approach. All these are 
feasible, sine in vitro techniques are in place, most of the suitable in vivo models 
re already present and with the active collaboration of suitable clinical teams 
human biological samples are also available.  
The proposed research is estimated to require a 4 years duration and a budget 
of 3-4 M Euro. 

Other justifications   
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_Account - EJP Concert

From: Imre Balásházy <imre.balashazy@energia.mta.hu>
Sent: dinsdag 18 augustus 2015 9:59
To: CONCERT_BfS@bfs.de; ' Salomaa Sisko'; Sirkka, Liisa; Impens Nathalie; _Account - 

EJP Concert
Cc: Geza Safrany
Subject: Re: [Concert-pom] Fwd: Invitation to the POMs to formulate priorities to be 

considered during the preparation of the first CONCERT call

Dear Sisko, Nathalie, Liisa and Other Leaders of the CONCERT Project, 
 
Nathalie mentioned that the POM-s can refer to the priorities described in the SRA Statement of the 
Platforms (up to the present only the MELODI priorities are available) and we can rank these priorities, 
(that is - at present - the MELODI priorities). 
 
In our national priority sent you yesterday we referred to the 1st priority in the MELODI Statement 2015, 
and here I mention that for us the ranking of the five MELODI priorities in the "MELODI Statement 2015" 
is appropriate for us. That is the most important one is the 1st MELODI priority and the least important 
MELODI priority is the 5th MELODI priority for us. 
 
With best regards, 
Imre Balásházy 
MTA-EK, Partner 16 in CONCERT 
Centre for Energy Research, Hungarian Academy of Sciences 
 
-------------------------------------------- 

2015.07.29. 17:47 keltezéssel, annemarie Schmitt-Hannig írta: 

 
Van: Impens Nathalie 
Aan: concert_pom@bfs.de 
 

Dear CONCERT POMs, 
 
You are most probably aware that WP2 and WP3 are at this moment preparing for the first CONCERT 
call. 
 
In the document in attachment "invitation to the POMs..." we explain the process in WP2 and WP3 
towards the 1st CONCERT call, and the role that POMs play in this process. At this moment, WP2 is 
collecting priorities through its different tasks. In WP3, a sub-task is foreseen to also collect priorities 
formulated by the POMs, which are of national relevance. If these topics are also of relevance on 
European level, we would be happy to consider these topics within the process of priority setting for 
the 1st CONCERT call. 
 
The second attachment to this message "Priority description template" we provide a template to be 
used if you wish to provide such a research topic for the first CONCERT call. 
 
The priorities should be sent before mid-August to WP2 and WP3 leaders, through the following mail 
addresses before 17 August: Sisko.Salomaa@stuk.fi Liisa.Sirkka@stuk.fi nimpens@sckcen.be EJP-
CONCERT-SCK@SCKCEN.BE    
 
Looking forward to your input,  
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Best wishes, 
Nathalie Impens 
CONCERT WP3 leader 
 
 
 
 

Consider the environment before you print
Denk aan het milieu voor u deze e-mail print
Pensez à l'environnement avant d'imprimer

SCK•CEN Disclaimer: http://www.sckcen.be/en/e-mail_disclaimer

 
 
 
 
 
__________________________________________ 

 
 
--  
Imre BALÁSHÁZY 
Environmental Physics Laboratory 
Centre for Energy Research, Hungarian Academy of Sciences 
P.O. Box 49, H-1525 Budapest, Hungary 
Tel.:    +36-1-392-2222 ext.: 3943 
Fax.:    +36-1-392-2712 
E-mail:  imre.balashazy@energia.mta.hu 
-- 



17 August 2015 

National Priority description MTA-EK Partner 16 in CONCERT   

To be sent to WP2 and WP3 leaders 

Priority title To explore the role of spatial inhomogeneity of radiation burden in cellular, 
tissue and health effects in case of internal exposure 

Priority description Risk of cancer related to homogeneous whole body exposure of ionizing 
radiation is relatively well understood for doses of about 100 mSv (as it is also 
stated in the 1st priority of MELODI Statement 2015). However, current radiation 
protection does not take into consideration the effect of dose distribution within 
organs and tissues. Thus, in this dose range, there is an urgent need for the 
understanding of biophysical effects of internal exposures or inhomogeneous 
external exposures with accurate dosimetry. 
Research should be performed with the aim of understanding the local - for 
example inflammatory - reactions of internal emitters such as hot particles or 
alpha-particles. Such research needs precise dosimetry determining the 
relationship between macroscopic exposure and local tissue doses, and 
experiments as well as numerical modelling at different levels of organisation. 

European 
relevance 

The priority has top importance for MELODI and directly related to the first 
vision of the EURADOS SRA, where the current dose concept should be 
updated. It is also important for NERIS in emergency response and surveillance 
after accidents and for ALLIANCE in protection of non-human biota. Both local 
doses and health effects may strongly depend on individual variabilities and 
sensitivities thus the question of spatial inhomogeneity is crucial also in medical 
applications and in the BSS implementation in the future. Describing the role of 
spatial distribution of radiation in a more exact way, the unrealistic fear from 
ionising radiation may decrease which may have impact on social acceptance 
of radiation in the public, as well. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The implementation of this work requires rather multidisciplinary approach, thus, 
it needs strong cooperation among the experts of dosimetry, radiation biology, 
computational modelling, epidemiology, pathology and experts out of the field. 
      -MELODI (Aug 2015): page 5; Executive Summary, pages 9-12, 15-17; 
                                                 chapters 4.1.2, 4.1.3, 4.3, 4.3.3, 
      -ALLIANCE (Sept 2013): pages 15-16; chapter 3.1, 
      -NERIS (April 2014): page 8; chapter 3.2, 
      -EURADOS (May 2014): pages 5, 9, 38; chapters 3.1, 3.1.3, 3.5.3, 
      -Medical: the characterisation of the role of inhomogeneity of radiation in 
                                                 medical applications may have key importance. 
The priority is directly linked to the first MELODI Priority listed in the MELODI 
Statement 2015. 

Impact: decreased 
uncertainty 

The research will decrease uncertainty about the role of inhomogeneity of 
radiation burden in tissue responses and cancer in the low dose range. 

Impact: increased 
radiation protection  

Current radiation protection cannot account for the inhomogeneous distribution 
of burden within tissues and organs, thus, the priority would directly improve the 
present system of radiation protection. 

Impact: increased 
acceptability 

This priority aims at a more realistic assessment of the health risk of low, medium 
and high local-, but low or medium average radiation doses. The increased 
reliability on the risk estimates will improve the public acceptability of radiation 
protection. 

Feasibility The suggested research topic is feasible. Several methods have been 
developed that can carry out the related experimental and computational work. 
The related technical competence is widely available in Europe. 
The proposed study is estimated to require a budget of 1-2 M Euro and 4 years 
duration. 

Other justifications  The developed methods and models could be used at the description of the 
health risk estimates of non-radioactive toxic agents and the synergistic effects 
of radioactive and non-radioactive burdens. 

 



The success of European radiation research was based on past EURATOM  Work Programmes calling 

for proposals of a large integrated project with a general specification and several smaller dedicated 

projects on well defined topics. In contrast, calls in the frame of DoReMi and OPERRA asked for small 

dedicated projects only. Although most of these projects have contributed and are still contributing 

important  new  knowledge,  an  integration  of  the  new  knowledge  into  an  improved  estimation  of 

health risks from  low‐dose and  low‐dose‐rate radiation exposures  is still missing. From our point of 

view it is now necessary to have a call for 

i) a  large  integrated project addressing  the  issue of health  risks  from  low‐dose and  low‐dose‐rate 

radiation exposures without specifying too much the contents, allowing the best innovative approach 

to be selected, and 

ii)  a  small  number  of  specific  topics.  We  trust  that  the  working  groups  of  MELODI,  ALLIANCE, 

EURADOS, NERIS  and medical  platforms  have  defined  the most  important  topics  here.  Some  key 

words for topics of importance are from our point of view: radiation quality, the exposure of normal 

tissues in charged particle therapy in the low‐moderate and high dose range, the therapeutic use of 

radionuclides,  anti‐inflammatory  effects  of  exposures  to  Rn  gas,  cellular  response/effects, 

biomarkers  for  low  dose/low  dose  rate  exposure,  dosimetry  on  subcellular  level,  source  term 

estimation for events in nuclear installations, and biokinetic models for incorporated radionuclides.  

Peter Jacob, POM, on behalf of radiation research in HMGU and LTPs in the Helmholtz Association 

 



26 July 2015 

Priority description template for SRA Statements    

Please do not exceed 1 page per priority. To be sent no later than Mid-August to WP2 and WP3 leaders 

Priority title Biokinetic models for incorporated radionuclides 
Priority description Models describing the biokinetic behaviour are usually applying compartimental 

formalism with parameters (transfer coefficients) describing the rates of the 
processes. The parameter values are selected to describe an average 
behaviour, uncertainties of the values are usually not provided. Using a 
statistical approach with distributions of parameter values instead of fixed values 
the uncertainty of the model can be studied. Uncertainties of the resulting doses 
cannot be evaluated, a better quantification of the uncertainties arising from 
applying reference models is required here. Methods for individualization of the 
models can also be studied and evaluated using this approach. 

European 
relevance 

This is particular relevant for EURADOS and MELODI 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The topic belongs directly to the challenge of refining, validating and 
implementing new biokinetic models which is important for the improvement of 
radiation protection of workers and the public as it is described in chapter 3.5.1 
(page 35) of the SRA of EURADOS  

Impact: decreased 
uncertainty 

A reliable assessment of the uncertainties will lead to an improvement in internal 
dosimetry and in individual dose estimation by using individualized biokinetic 
parameters. 

Impact: increased 
radiation protection  

Improvement in internal dosimetry will enhance the radiation protection of 
worker and the public and will enable the evaluation of dose response functions. 

Impact: increased 
acceptability 

The assessment of radiation exposure as basic information for radiation 
protection is done by estimation of doses either from external fields or from 
intakes of radionuclide. Therefore the improvement of dose estimation of 
incorporated nuclides is an improvement of radiation protection being an 
advantage for workers, the public and the environment. 

Feasibility The competence is available and within EURADOS network a good cooperation 
already exists and projects on biokinetic modelling were performed together. To 
foster the subject and bring together this dosimetric topic with elements from the 
fields of radiation risks, radioecology and mecical radiation protection further 
research activities are necessary. Possible projects should have a duration of 3-
4 years and 4-6 European partners should be involved. 

Other justifications   
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26 July 2015 

Priority description template for SRA Statements    

Please do not exceed 1 page per priority. To be sent no later than Mid-August to WP2 and WP3 leaders 

Priority title Secondary Neutrons Issues in Modern Radiotherapy Applications 
Priority description Intense secondary neutrons stem from interaction of the high energy beams with 

the accelerator structures, beam forming structures (mainly collimators) and with 
patient’s tissues. So far measurement of such dose is very difficult and 
estimation of additional exposure due to the secondary neutrons has to be 
simulated with Monte-Carlo techniques. The application of Monte-Carlo 
simulations in this field has to be improved with respect to the dosimetric 
performance for special radiotherapy techniques. Various existing MC codes 
should be assessed and simulations have to be validated with measurements. 
In order to provide reliable measurements, i. e. dose distributions with 
decreased uncertainties, the development of improved dosimetry techniques is 
also necessary. This will improve the estimation of the additional exposure of 
both medical staffs and patients. 
 

European 
relevance 

Via the European Radiation Dosimetry Group, a connection to European 
research activities in the field of Computational dosimetry, Radiation therapy 
and Individual monitoring for external and internal exposure is given.  
 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

Relation to SRAs of EURADOS: page 26 Vision 4: Towards integrated 
personalized dosimetry in medical applications and page 30 3.4.2 To improve 
dosimetry in modern external beam radiotherapy  
 

Impact: decreased 
uncertainty 

The dosimetric performance e.g. dose estimation for modern radiotherapy 
applications will be improved as a decrease on uncertainty of the radiation field / 
dose distribution will be provided. 

Impact: increased 
radiation protection  

This topic will contribute to an improved radiation protection system related to 
intense secondary neutrons stemming from modern radiotherapy. 
Both the protection of workers and patients will be considered. 
 

Impact: increased 
acceptability 

Medical exposures are largely responsible for exposure from man-made 
sources of ionizing radiation, and optimization of the received doses is very 
important. Hence an accurate determination of the related radiation fields and 
dose distributions allow for improved radiation protection measures and in turn a 
higher acceptability of modern radiotherapy applications. 
  

Feasibility The competence concerning radiation protection measurements and simulations 
is well advance and a good network exists in the European Radiation Dosimetry 
Community KIT is actively involved. Hence on a European scale competence for 
radiation protection in medical use can be improved via joint working.  
Partners of 3 to 5 leading European institutions are expected to be involved.  
Project duration is expected to be 3 to 5 years. 
 

Other justifications   
 



26 July 2015 

Priority description template for SRA Statements    

Please do not exceed 1 page per priority. To be sent no later than Mid-August to WP2 and WP3 leaders 

Priority title Source term estimation with external and in-plant data 
Priority description So far, the source term is the most uncertain information available at the early 

stage of a nuclear emergency. Several attempts have been made or are under 
development to estimate the source term based in in-plant data (e.g. European 
project FASTNET) or using atmospheric dispersion calculations and dose rate 
data outside the NPP (e.g. PREPARE). However, missing is the combination of 
both approaches to investigate possible synergy.  

European 
relevance 

This is in particular relevant for NERIS but also for EURADOS and ALLIANCE 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The topic has been discussed at the NERIS workshop in Milano, April 2015. 
This topic has been identified as existing gap and will be further considered in 
the development of the SRA. 
 

Impact: decreased 
uncertainty 

Source term is the most uncertain information in emergency management. This 
was again demonstrated during the Fukushima event. Therefore many initiatives 
are under way to tackle that problem. However, they are limited to either in-plant 
or external approaches, but both communities so far do not intensively interact. 
Reduction of the uncertainty in the estimation of the source term at the early 
stage of an emergency would improve decision making related to early 
countermeasures drastically. 

Impact: increased 
radiation protection  

Decision making about evacuation, distribution of iodine tablets and sheltering 
will be significantly improved as uncertainties will be reduced. In this respect 
negative effects from actions performed unnecessarily will be reduced. 

Impact: increased 
acceptability 

The lower the uncertainty in the source term estimation, the higher the 
confidence in the decision making  

Feasibility The competence is available but so far separated. In-plant and ex-plant 
activities were up to now clearly separated in the European research programs 
and therefore both communities hesitated to work together fearing that common 
proposals might be rejected as they do not fir the proposed topics. 
At the beginning, a feasibility study with 5-6 leading organisations should be 
undertaken, followed by research activities defined in that feasibility study. The 
feasibility study might be part of the first call and research could be performed 
during the second call. 

Other justifications   
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Foreword: 

This document contains a compilation of research priorities in Radiological Protection. It received 

contributions and incorporates the views and comments of several Portuguese experts. The 

priority setting exercise was undertaken upon request from the FCT (Portuguese Foundation for 

Science and Technology) in the framework of the CONCERT-EJP WP3 activities, in view of 

establishing a Strategic Research Agenda (SRA) for Radiation Research in Europe.  

The distributed priority description template for SRA Statements was used. 

 

Disclaimer: 

 Although the priority topics listed in the document cover and address a broad range of cross-

cutting and leading edge issues in modern Radiological Protection and Radiation research 

(many of them included in the SRA of the European Union Technology Platforms) it should be 

assumed for the sake of completeness that additional priority topics might be set out by other 

Portuguese experts and scientific communities which contribution was not received; 

 Besides the contact person listed on top of each priority topic, other experts (not listed) also 

contributed to the text of the topic. 

  



Contact person: João Lavinha (INSA/DGH, Joao.Lavinha@insa.min-saude.pt) 

Priority title Radioprotection and nanotechnology: a case for a converging technology 
approach towards innovation. 

Priority description Nano-enabled applications, processes, nanomaterials, and nanoparticles are likely 
to become present or are already present in radiation-related activities, namely in 
the medical setting. Previous research has suggested nanotechnology will be 
instrumental in creating medical radioprotection devices, as well as, in producing 
adjuvants to conventional radiotherapy or internal radionuclide therapy, thus 
increasing its safety and efficacy. 

Remaining issues to address: 
 Improving health and safety at the convergence of nanotechnology 

and radiation-related activities. 
 Preparation, physicochemical characterization and performance evaluation (in 

terms of safety and efficacy) of nanoparticles to be used in radiotherapy or as 
carriers of therapeutic radionuclides 

 Use of nanostructured composites for medical diagnostic radiation shielding. 
 Enhancement of the effectiveness (i.e., increased efficacy with less adverse 

effects to adjacent normal tissues) of radiotherapy from within the tumor cells 
by using nanomaterials. 

 Elucidate nanosized radiosensitizers’ mode of action aiming to design novel 
mechanism-based, tumour cell-targeted treatments. 

 Efficient translation of nanosized radiation enhancers from the lab to the clinic, 
(e.g., safety, efficacy, ADME, dose, schedule, administration route, predictive 
biomarkers of later tumor response, monitoring). 

European relevance - Linked to MELODI, EURADOS, IMI (Innovative Medicines Initiative). 

- Medical applications of IR if relevant: Radioprotection in the context of medical 
diagnosis (bioimaging, nuclear medicine) and therapy (radiotherapy).  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

-MELODI: page 12; 4.1.3 Impact of radiation exposure characteristics. 

-EURADOS: page 31; 3.4.3 To include internal microdosimetry in radiotherapy and 
medical imaging. 

Impact: decreased 
uncertainty 

Not relevant for this topic.  

Impact: increased 
radiation protection  

This topic will contribute to an improved radiation protection system, in terms of 
better protection of radiology, nuclear medicine and radiotherapy health workers 
and patients in planned exposure situations.  

Impact: increased 
acceptability 

Not relevant for this topic. 

Feasibility 
Feasibility: This topic will require a multidisciplinary strategy including experts in 
the area of radioprotection and nanotechnology. To innovate both 
in  radiosensitization and radioprotection using nanomaterials, such experts will 
have to collaborate with clinical researchers and toxicologists to address 
effectiveness and safety issues. Technological competences needed involve 
irradiation facilities in laboratory settings and in clinical settings, nanomaterial 
production and characterization technologies, toxicological testing methodologies, 
medical officers and statisticians for the clinical trials. European research centers 
devoted to the referred areas, should come together into a collaborative network, 
providing the necessary expertise. 



Rough estimation of budget and duration: 2M€ for 3-5 years. 

Other justifications  As reviewed by Su et al*, various studies have demonstrated the radiosensitizing 
ability of nanomaterials, but further systematic and comparative studies are 
needed to achieve the best effect. Furthermore, the molecular mechanisms of 
radiosensitization and other issues, such as nanomaterial metabolism in vivo, 
biodistribution, and cumulative toxicity in vivo still remain unaddressed. These 
authors suggest the development of nanomedicine technology to overcome these 
issues. 

*Su XY, Liu PD, Wu H, Gu N. Enhancement of radiosensitization by metal-based 
nanoparticles in cancer radiation therapy. Cancer Biol Med. 2014 Jun;11(2):86-91. 

 

  



Contact person: Pedro Vaz (IST/C2TN, pedrovaz@ctn.ist.utl.pt) 

Priority title Medical Radiation Protection: Integrating Radiobiology, Dosimetry, 
Epidemiology and Modelling 

Priority description The biological effects of ionizing radiation in the medical applications, both for 
diagnostic and therapy, need an integrated, multidisciplinary approach combining 
radiobiology, dosimetry, epidemiology and modelling techniques and methods, 
covering a wide range of doses, from low doses typical of medical imaging 
exposures up to therapeutical doses. Both cancer and non-cancer effects resulting 
from exposure to ionizing radiation depend on genetic factors, gender, age and 
lifestyle, among others. 
This proposal targets the following topical areas: 
i) Novel X-ray technologies used in radiodiagnostic and interventional 

procedures 
ii) Leading edge molecular imaging techniques and targeted therapies using 

innovative radiopharmaceuticals and radionuclides 
iii) Complex treatment planning systems in external radiotherapy and 

brachytherapy, 
Which, in order to challenge and improve the System of Radiological Protection in 
the medical applications of ionizing radiation, require, inter alia: 
 Better understanding of  patient dependent factors; 
 Improved dosimetry including  uncertainty assessment of methods and tools; 
 Robust and benchmarked modelling of the radiation effects at the nanometric 

scale; 
 Experiments to validate modelling techniques and 
 Epidemiological studies over large populations. 
Breakthrough advances in several scientific fields are mandatory to cope with the 
complexity of the topics being addressed. 

European relevance Link to 
- MELODI, EURADOS 
- medical applications of IR if relevant 
- implementation of BSS if relevant 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

- MELODI - Section 4.1.1 Basic Mechanisms (pg. 10-11) 
- MELODI – Section 4.1 Dose and dose rate relationship for cancer  (pg. 10) 
- MELODI  - Section 4.1.3 Impact of radiation exposure characteristics (pg. 12) 
- MELODI - Section 4.2.3 Impact of radiation exposure characteristics (pg. 14) 
- MELODI - Section 4.3 Individual radiation sensitivity (pg. 15) 
- MELODI - Section 4.3.2 Health risk evaluation (pg. 16) 
- EURADOS - Section 3.1.1 To improve understanding of spatial correlations of 

radiation interaction events (pg. 12) 
- EURADOS - Section 3.5.1 To refine, validate and implement new biokinetic 

models (pg. 41) 
- EURADOS - Section 3.4.2 To improve dosimetry in modern external beam 

radiotherapy (pg. 36) 
- EURADOS - Section 3.4.3 To include internal microdosimetry in radiotherapy 

and medical imaging (pg. 37) 
- EURADOS - Section 3.4 Towards an integrated personalized dosimetry in 

medical applications (pg. 32) 
- Medical: n.a. 

Impact: decreased 
uncertainty 

The proposed activities will pave the way to advances in the understanding of the 
biological effects of low dose radiation exposures as well as of radiosensitivity as a 
function of age, gender, genetic factors, lifestyle, etc. 
The uncertainty of the current dosimetry system will be narrowed down. The 
adequacy of the use of effective dose will be investigated. Steps towards the 
establishment of individual-risk based radiation protection and patient-tailored 
therapies will be undertaken, significantly narrowing down the uncertainties in 
dose delivery, activity administration of current clinical protocols. 
Findings in the medical exposures will be easily extrapolated to non-medical 



exposures. 
Impact: increased 
radiation protection  

The robustness of the LNT (Linear Non-Threshold) hypothesis will be assessed. 
The adequacy of the use of effective dose for medical applications will be verified. 
New individual-based dosimetric quantities will emerge. 
Risk-based approach to radiation exposures will be further developed and tested. 
The results will be easily transposed from planned (medical) exposures to other 
types of exposures (existing exposures, emergency exposures). 

Impact: increased 
acceptability 

Narrowing down the uncertainties and improving the robustness of the system of 
radiation protection towards a more risk-oriented system will improve the 
effectiveness of the radiological risk perception, assessment and communication 
therefore contributing to increase the acceptability of medical and other ionizing 
radiation exposures. 
Data from these studies will improve the safety of medical practice involving 
radiation exposure 

Feasibility The proposed activities are inline and further expand on-going research studies 
and projects as well as others to be launched in order to address the research 
topics prioritized by the EU platforms, international organizations and scientific 
communities. The core competences exist in Europe. 
Estimated Budget and duration: 6-8 M€ for 3-5 years. 

Other justifications  - 

 

  



Contact person: Pedro Teles (IST/C2TN, ppteles@ctn.ist.utl.pt) 

Priority title Nano and microdosimetry research for radiological applications 
Priority description At the moment, with the use of Monte Carlo tools, it is already possible to 

determine the particle structures at very low scales (nano and micro). These are 
the scales of biological tissue (DNA and molecules respectively) and as such a link 
between the particle structure and the biological damage can be established at this 
scale and at the macroscopic limit  this should be the equivalent to dose. This 
capability of knowing what is happening at the DNA and molecule scale can help in 
better understanding the mechanisms which lead to cell damage and death, and as 
such to radiation risk and cancer risk. 

European relevance This topic has been explored by MELODI (low dose), and is in the SRA of EURADOS. 
There are various types of medical applications (imaging, radiotherapy). This will 
clearly have a social impact at least in the improvement of the quality of life of 
patients. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

 
         -EURADOS: page 8 ; To quantify correlations between track structure and 
radiation damage 
 

Impact: decreased 
uncertainty 

At low energies the uncertainty of the values determined is high in physical terms. 
By adding a biological input this will improve the accuracy of values and therefore 
improve the uncertainty of results. 

Impact: increased 
radiation protection  

A better knowledge of the dose given to patients will increase radiation protection.  

Impact: increased 
acceptability 

A better radiation protection will have a positive impact in health patients and 
staff.  

Feasibility There are many centres which are interested in this topic throughout Europe 
Budget : 1 million € for 3-4 years 

Other justifications  n.a. 

 

  



Contact person: Maria José Madruga (IST/C2TN, madruga@ctn.ist.utl.pt) 

Priority title Environmental availability of radionuclides in the biosfere and their impact 
on wildlife and human food chain. Process-based model parameterization, 
characterization of variability, uncertainty assessment and communication 
(ranked as first priority) 

Priority description state of the art of research 
Uncertainties and lack of predictive power in risk assessments are major 
contributors to the public’s reduced credibility of radiological sciences. Credibility 
of assessment models is particularly important because their predictions are often 
key constituents in decisions made about emergency response, waste management, 
and environmental remediation. Some of these uncertainties originate from the 
exposure assessment, which is largely dependent on knowledge of the 
environmental behaviour of radionuclides.  
further research  
To gain a deeper scientific understanding of environmental processes, so as to 
improve radioecological expertise while reducing uncertainties and hence robustly 
support decision making in various exposure situations. 

European relevance Links to ALLIANCE, NERIS, EURADOS 
- implementation of BSS 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

Maintenance of crucial radio-ecological infrastructures, knowledge management 
and multidisciplinary approach with impact at European level. 
ALLIANCE:  
- Identify and mathematically represent key processes that make significant 
contributions to the environmental transfers of radionuclides and resultant 
exposures to humans and wildlife (3.1.2.1, page 18) 
- Develop transfer and exposure models that incorporate physical, chemical and 
biological interactions, and enable predictions to be made spatially and temporally 
(3.1.2.3, page 20) 
NERIS: 
- Local radio-ecological models (3.4, page 16) 
- Assessment of and communication on uncertainties (5.1, page 18) 
- Robust decision making (5.3, page 18) 
EURADOS: 
- To quantify doses after accidental internal contamination (3.3.3, page 24) 
- To refine, validate and implement new biokinetic models (3.5.1, page 35) 

Impact: decreased 
uncertainty 

By developing methodologies for handling and communicating uncertainties and 
providing the basis for discussion among the Radiation Protection community 
(including legal, social and ethical aspects). 

Impact: increased 
radiation protection  

By improving the estimation of radiological transfer (and developing related 
methodologies) and impact on the population and the environment. 

Impact: increased 
acceptability 

Not relevant 

Feasibility The multidisciplinary scientific knowledge, the databases network and laboratories 
infrastructures available in Europe in the field of radioecology will provide the 
necessary expertise. 
Estimation of budget and duration: 2-4M€ for 3-5 years. 
 

 

  



Contact person: Maria José Madruga (IST/C2TN, madruga@ctn.ist.utl.pt) 

Priority title Development of tools, datasets and guidance to select and evaluate the 
effectiveness of different remediation strategies in existing exposure 
situations (e.g. following radiological/nuclear accidents and/or 
NORM/TeNORM) (ranked as second priority) 

Priority description state of the art of research 
The feedback from Fukushima accident has highlighted the importance of 
improving the decision-making processes related to nuclear or radiological 
emergencies, namely by reviewing the implementation of countermeasures 
strategies in the recovery phase and improve the tools for assessing the resilience 
of the territories towards the consequences of long lasting contaminants (also 
important in TeNORM sites)  
further research 
The research will have to show that it can provide guidance for 
developing/selecting models/tools for medium to long-term predictions and 
gather/provide field data for their validation. Process-based models will be 
developed to support a comparative assessment of radiological effects from various 
sustainable remediation measures, including those reducing radionuclide transfers 
into the food chain and/or those improving ecosystem services. For relevant 
radionuclides, developed models will be applied to design remediation strategies to 
the major components of the ecosystems 

European relevance Links to EURADOS, ALLIANCE, NERIS  
- implementation of BSS  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

Improve the effectiveness of current European approaches concerning nuclear or 
radiological emergency response and recovery as well as remediation strategies in 
TENORM contaminated sites. 
ALLIANCE:  
- Identify and mathematically represent key processes that make significant 
contributions to the environmental transfers of radionuclides and resultant 
exposures to humans and wildlife (3.1.2.1, page 18) 
- Acquire the data necessary for parametrisation of the key processes controlling 
the transfer of radionuclides (3.1.2.2, page 19) 
NERIS: 
- Countermeasures strategy preparedness (5.7, page 19) 
- Monitoring strategies (5.9, page 20) 
EURADOS: 
- To develop strategies and methods to increase measurement capacity (3.3.2, page 
23) 
- To identify and characterize new markers of exposure (3.3.1, page 21) 

Impact: decreased 
uncertainty 

By improving the decision making processes combining the human, technical, 
economic and societal dimensions for evaluating countermeasures strategies. 
By developing appropriate tools and approaches for assessing the vulnerability and 
resilience capacity of contaminated territories. 

Impact: increased 
radiation protection  

-decision support systems and using multicriteria decision analyses to improve 
post accident management 
- In the context of NORM/TeNORM sites, it will contribute to answer requests emerging in 
the Euratom Basic Safety Standards (BSS) 

Impact: increased 
acceptability 

Not relevant 

Feasibility The multidisciplinary scientific knowledge, the databases network and laboratories 
infrastructures available in Europe in the field of radioecology will provide the 
necessary expertise.  
Estimation of budget and duration: 2-3M€ for 3-5 years. 

 

  



Contact person: Irene Lopes (IST/C2TN, ilopes@ctn.ist.utl.pt) 

Priority title Development of monitoring strategies, processes and tools 
Priority description Radiation and nuclear safety and nuclear security have a common goal the 

protection of peoples and the environment. In both cases safety and security such 
protection is achieved by preventing a large release of radioactive material. 
Radiostrontium isotopes belong to the group of the most hazardous contaminants, 
are present in the environment on a global scale from atmospheric nuclear 
weapons testing and on a local scale from authorized or unauthorized releases 
from nuclear facilities and nuclear accidents. Sr-90 is one of the most radiological 
important radionuclide because of its chemical similarity with calcium, long half-
life (28. 5 years) and high energy of its daughter nuclide (Y-90) and can be taken 
into the body by eating food, drinking water, or breathing air. About 30 to 40% of 
ingested strontium is absorbed into the bloodstream, 15% of what enters the 
bloodstream is deposited in bone (bone surfaces and bone marrow), the remainder 
goes to soft tissue (kidneys) and it is excreted in urine.  
In routine situations standard procedures are used, the data is reported with very 
small uncertainties and the time is usually not an issue. However, during a large 
scale radiological emergency situation, speed is therefore an important parameter 
in all procedures where fall out nuclides are analyzed, e.g. alpha emitters in soil, 
strontium in soil and strontium in water and foodstuffs. Milk is of special interest 
for radiostrontium determination in emergency situations because the Sr-90 
transfer from soil–plant to milk is efficient and milk ingestion is a substantial 
pathway of radiostrontium incorporation in human body. Milk ingestion is an 
important path for radiostrontium intake into the human body, especially for 
infants and milk contamination level gives an indication of the radiostrontium 
deposition over a wide area. So, develop faster analytical methods for emergency 
response is a need for determination of the contamination levels in the 
environment to calculate transfer factors, follow the migration and uptake 
processes, to estimate the dose impact to man. 

European relevance Links to NERIS, EURADOS 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

NERIS: Countermeasure strategy preparedness (SRA 5.7, page 19); 
EURADOS: To develop strategies and methods to increase measurement capacit 
(SRA 3.3.2, page 23) 

Impact: decreased 
uncertainty 

Not relevant for this topic. 

Impact: increased 
radiation protection  

Development of sustainable preparedness strategy at Local, National and European 
level, based on the analysis of countermeasures for relevant accident scenarios, 
Ensuring that parameters governing the radiological consequences can be 
identified in time to enable optimized remediation. 

Impact: increased 
acceptability 

Important to taken governmental decisions and acceptance of population about 
foodstuffs contamination in accident scenarios. 

Feasibility The determination of actual and future fallout concentrations of radionuclides will 
require conducting the routine analysis with more sensitive measurement 
equipment. New monitoring techniques, using rapid methods, capable of dealing 

with increased amount of the samples should be validated to be applied in a 
nuclear or radiological emergency. The multidisciplinary scientific knowledge 
and laboratories infrastructures available in Europe will provide the necessary 
expertise. 
Estimation of budget and duration: 1 M€ for 2 -4 years 

Other justifications  Definition of reference levels in emergency exposure and in the transition period 
following an emergency situation as required in Article 7 of the Council Directive 
2013/59/EURATOM 

 

  



Contact: Irene Lopes (IST/C2TN, ilopes@ctn.ist.utl.pt) 

Priority title Human health risk from environmental exposure 
Priority description Radioactivity from several naturally-occurring and human-made sources is present 

throughout the environment. Water may dissolve chemical substances as it passes 
from the soil surface to an aquifer or a spring waters. The water may pass through 
or remain for some time in rock formations of which may contain a high 
concentration of natural radionuclides. Under favourable geochemical conditions, 
the water may selectively dissolve some of these natural radionuclides.Thus, water 
bodies (surface waters, ground waters) can contain radionuclides of natural origin 
and human-made origin. Natural radionuclides, in particular Ra-226 can be found 
in water for natural reasons (e.g. desorption from the soil and wash-off by rain 
water) or releases from technological processes involving naturally occurring 
radioactive materials (e.g. the mining and processing of mineral sands or 
phosphate fertilizer production and use). The radon (Rn-222) formed by 
radioactive decay of Ra-226 its parent, is dissolved in water and could represent a 
public health hazard by ingestion or by inhalation after emanation of water, 
therefore the water should be monitored for their radioactivity content as 
recommended by the World Health Organization.  
The radon activity concentration in surface waters is very low but in 
groundwaters, the Rn-222 concentration may be higher, depending of the water 
supply sources. Nevertheless there are some cases where radon in water could 
cause problems. Mostly it is radon escaping from water into the air which can lead 
to high radiation doses to the lung of the exposed persons. Radon levels in thermal 
spas could also be a problem  
The knowledge of such possible risks triggered the investigation on the probability 
of high radon concentrations to setting out national requirements for the 
protection of public health. Geological information must be used to extrapolate the 
probability predictions to areas without measurements. Research results will be 
required to establish reference levels and Rn-222 risk maps. 

European relevance Linked to ALLIANCE/ EURADOS/ MELODI 
Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

ALLIANCE: Improve human and environmental protection (STAR 3.3, page 46) 
NERIS: Health Surveillance (SRA 5.8, page 20) 
EURADOS: To improve understanding of biokinetics and dosimetry of internal 
emitters (SRA 3.1.3, page 9) 
MELODI: Health risk evaluation (4.3.2 , page 16) 

Impact: decreased 
uncertainty 

Decreased the uncertainty of radon extrapolate activities in areas without 
measurements. 

Impact: increased 
radiation protection  

This topic will contribute to an improve for human health and environmental 
protection. 

Impact: increased 
acceptability 

______ 

Feasibility This topic will require experts in the area of environmental radioactivity. To 
understandings of how geological factors affect radon concentrations in water 
supplies, geological consultants will have to collaborate to identify areas where 
concentrations are likely to be high and to report on current understandings of 
geological factors that affect radon concentrations in water. In situ and laboratory 
facilities will be used to perform the measurements required, applying validated 
methods for this purpose. Health and physical experts will also be necessary in 
case to carried out dosimetry and epidemiological studies. 
Estimation of budget and duration: 1-2 M€ for 3 -5 years 

Other justifications  Council Directive 2013/51/EURATOM set out parametric values for radon (Annex I) 
for waters intended for human consuption and suggested the member states set 
reference levels. 

 



Priority description for SRA Statements    

Priority title Targeted and non-targeted effects induced by radiopharmaceuticals labeled with 
beta-emitting radionuclides 

Priority 
description 

Targeted radiotherapy (TRT) is an evolving and promising modality of cancer 
treatment. TRT is characterized by low absorbed dose rate, with protracted, 
heterogeneous and mixed irradiation. Induction of radiation-induced bystander 
effects (RIBE) is prevalent at low dose radiation dose and low dose rate features 
that are characteristic to TRT. This phenomenon could amplify the targeted effects 
of IR by increasing efficacy of TRT or by inducing adverse effects on healthy tissues 
(secondary cancers). Dose assessment is difficult to be performed and 
consequently, in many preclinical and clinical studies it is either absent or not 
accurate. Studies investigating RIBE for internal irradiation from radionuclide 
therapy using in vitro and in vivo models are few, but proved to be more challenging 
than for external gamma/x-ray irradiation. We propose to perform preclinical studies 
for investigating direct effects and RIBE induced by radiopharmaceuticals labeled 
with various radionuclides (e.g. 131I, 177Lu).  Cellular and animal models will be 
employed to explore underlying cellular, genetic and epigenetic mechanisms 
characterizing these processes in radiosensitive (hematological tumors) and 
radioresistant (solid tumors) model systems. Microdosimetry will be used to 
characterize the dose and the dose rate-effect correlation will be assessed. 
Mechanistic studies concerning RIBE and the related dosimetry represent a 
significant TRT challenge that may impact the personalized radiotherapy in the 
clinic and provide ways for improving therapeutic efficacy. 

European 
relevance 

The use of radionuclides with medical use is widespread, important and growing in 
Europe. Substantial medical research is being carried out worldwide into the use of 
radionuclides. This proposal aims at addressing challenging issues regarding the 
exposure to low-dose radiation as defined in the SRAs of MELODI and EURADOS.  
The study will be relevant for the medical application of IR in terms of improving the 
treatment efficacy and providing support for personalized medical treatments. It will 
equally address societal concerns related to the safety and efficacy of medical 
applications of IR. 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

 The problem we propose to address lies at the crossroads of several disciplines: 
radiobiology, radiochemistry, dosimetry, metrology, mathematics, physics, 
medicine, radiation protection, which endows the research with a truly multi- and 
transdisciplinary character. This topic is related to the priorities described in the 
followings SRAs: MELODI (Draft 2015): p. 9: 4.1 Dose and dose rate dependence 
of cancer risk with: p. 10: 4.1.1Basic mechanisms and p.12: 4.1.3 Impact of 
radiation exposure characteristics; p. 15: 4.3 Individual radiation sensitivity; 
EURADOS (SRA 2014): p. 31: 3.4.3 To include internal microdosimetry in 
radiotherapy and medical imaging; Medical: SRA Draft MELODI 2015: pg. 15: 
Individual radiation sensitivity; OPERRA project presentation: p. 18: Therapeutic 
procedures. 

Impact: 
decreased 
uncertainty 

 

Impact: increased 
radiation 
protection  

Identification of RIBE factors will stimulate the design of strategies to maximize 
damage to tumor cells, while minimizing damage to normal cells. A better estimation 
of the absorbed dose will play an important role in determining the amount of 
radioactivity to be administered to patients in therapeutic or diagnostic procedures. 
Both of these achievements will lead to an increased radiation protection of the 
patients. 

Impact: increased 
acceptability 

Minimizing the adverse IR effects in cancer treatments through treatment 
optimization will support improved acceptability of the TRT. Such approach will 
reduce perception of TRT risk and justify nuclear activities in a medical context. 

Feasibility The experimental and modelling data can be obtained and integrated by a 
sustained research effort, joining international expertise and state-of-the art facilities 
(including cell biology, molecular biology, genomics) for building a study based on 
concerted actions. Budget: 7 mil Euro; Duration: 3.5 years. 

Other  



justifications  
 



Priority description template for SRA Statements    

Priority title Using miRNA signature as biomarker for ionizing radiation (IR) effects  
Priority description The gene array technology based studies provided in the last few years 

information regarding the change in mRNA and miRMA distributions in irradiated 
cells (BMC Genomics 2014, 15:814). In this context, the miRNA distribution in 
blood serum was proposed as biomarker for IR biodosimetry based on the 
studies done on irradiated mice in the range of 0-12 Gy (Plos One 2013, 8: 
e57603). Additionally, the miRNA profiles of different types of cancer cells have 
been proved to be related to the radiotherapy resistance (Molecules 2014, 19, 
5379).  
A systematic research that is performed to elucidate how the miRNA distribution 
is changed in cells/organisms exposed to IR (different doses ranges, type of 
radiation, regimes, etc) could be of interest for both (i) a better understanding of 
the molecular mechanism of IR effects in cells (with direct application in 
improvement of radiotherapy protocols) and (ii) its use as possible biomarker for 
biodosimetry.  

European 
relevance 

Nowadays, the IR based technologies are extensively used all over the world, 
particularly in diagnostic and radiotherapy procedures. The proposed topic is 
closely related to the priority research directions mentioned in the EURADOS 
agenda (identification of new markers for radiation exposure). Moreover, the 
knowledge of miRNA signatures relationship with the cancer cell radioresistance 
could be very helpful for optimizing the medical decision in radiotherapy 
protocols, a priority clearly expressed in OPERRA tasks.  The topic is also 
relevant for the MELODI agenda since it may provide a new way to assess the 
individual radiation sensitivity.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The proposed topic involves the collaboration of a large variety of specialists 
(physicists, biochemists, physicians) having a profound multidisciplinary 
dimension.        
 The research we propose is connected to the priority topics mentioned in the 
SRA of the main European platforms in the field of radiation protection as 
follows: 
-MELODI (SRA draft 2015): 15; 4.3 Individual radiation sensitivity; 
-EURADOS (SRA 2014): page 21; 3.3.1 To identify and characterize new 
markers of exposure;  
-Medical: (OPERRA presentation of the project): 18; Subtask 2.4.3: Therapeutic 
procedures.  

Impact: decreased 
uncertainty 

 

Impact: increased 
radiation protection  

A fast and robust protocol for biodosimetry could be achieved based on miRNA 
signature; this could to be used in emergency exposure situations. 

Impact: increased 
acceptability 

New insights related to the individual radiosensitivity and cancer cells 
radioresistance would help in radiotherapy protocol design, by improving the 
efficacy of treatment and decreasing the risk for healthy tissues 

Feasibility Gene microarray and PCR technology, exposure facilities, access to samples 
from radiotherapy exposed patients, 1.000.000 euro, 3 years 

Other justifications   
 



 
 
Priority description template for SRA Statements 
 
 
 

Priority title Improved methods for radiological monitoring in environment
Priority description At present an increased interest in the ionising radiation monitoring in 

environment is showed, due to the extension of the nuclear activities 
(nuclear power-plants, nuclear accident risks, extension of other 
nuclear activities). In order to improve the methods of monitoring, a 
correlation between dosimetric and spectrometric measurements is 
needed; these research will allow also a better identification and 
characterization of the components of the natural radiation 
background (cosmic, terrestrial).

European relevance These subject  is linked to the EURADOS SRA (EURADOS Report 
2014-01, pg. 39, 3.5.5). In the field of metrology for dosimetry, 
researches already started for calibration methods and facilities 
dedicated to the Metrology for radiological early warning network in 
Europe (EMRP-Project ENV 57).

Multidisciplinarity; 
Reference to the strategic 
research agendas (SRA) 

The development of improved methods for radiological 
monitoring in environment is a subject of major interest for all the 
European countries as well as for the European Union 
(EURATOM – See for instance, the projects in the EMRP 
Programme ) 

-The proposed priority is related to the EURADOS SRA (EURADOS 
Report 2014-01, pg. 39, 3.5.5)

Impact: decreased 
uncertainty 

This priority has as a main goal to improve the radiation protection 
systems for environmental monitoring. The correlation between 
dosimetric and spectrometric measurements will have the benefit of 
more accurate calibration in special dedicated facilities; the 
assessment of the components of the natural radiation background 
will significantly contribute to the decrease of the measurement 
uncertainty: this uncertainty decrease can be estimated to several 
percentages.

Impact: increased radiation 
protection 

The improvement of the methods for measurement in environment 
(dosimetric and spectrometric) will allow an early detection of the 
increase of the radiation background (over the average value) and 
so, an early detection of any radiological event  all over the Europe.

Impact: increased 
acceptability 

The achievement of this priority will strongly improve the acceptability 
of the radiation protection system for environment and, consequently, 
a reduced risk.

Feasibility Based on the existing experience, in Romania, but also in other 
countries (Germany, Italy, Czech Republic) and on the 
scientific/technological competences in this topic, a high level 
feasibility is assured.  
3 years, 950.000 euro

Other justifications This achievement of this topic will lead  to: 
- the improvement of  the radiation protection system in Europe 
-a better public and environment protection 
-better technical conditions for warning technical in emergency 
exposure situations 
-a reduced risk perception
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Priority description template for SRA Statements    

Please do not exceed 1 page per priority. To be sent no later than Mid-August to WP2 and WP3 leaders 

Priority title Harmonization of the scientfic, methodological and practical basis for 
intervention in case of a nuclear accident or radiological emergency 

Priority description State of the art of research: 
It has been proven that the effectiveness of the protective measures, in case of 
a nuclear accident, is assured by a proper planning of the intervention and can 
be achieved through adequate preparedness activities. Therefore, analytical 
tools have been developed for assessing the consequences, which are able to 
provide accurate projections in terms of impacted areas and potentially affected 
population. The response plans were developed for emergency situations, 
following the requirements from the national legislation and international 
recommendations concerning good practices in the field.  
The need for further research: 
Development of practical and analytical tools for assessment of radiological 
consequences of a nuclear accident. 
Development of training programs and tools for personnel involved in response 
activities 

European 
relevance 

The research activities are related to the European Platform on Preparedness 
for Nuclear and Radiological Emergency Response and Recovery NERIS 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

A nuclear accident on the European Union territory or adjacent to that will 
concern many of the EU member states which shall be able to respond with 
their own capabilities, but in a concerted manner as to assure compatibility and 
complementarity of the actions. Therefore, the harmonization of the methods 
and tools used in response activities shall be a priority for all the EU member 
states. 
The proposed priority is addressed within the NERIS SRA (page 16) as part of 
the key topic 3: Improvement of existing Decision Support Systems, being 
detailed as sub-topic 3.8: Rapid analytical tools Development of rapid analytical 
tools in combination with mobile and automated equipment to assess source 
terms and contamination levels in  a short time frame 

Impact: decreased 
uncertainty 

The harmonization of the methods and tools used during the response to a 
nuclear accident will contribute to a better use of the resources used during the 
emergency situations which will eventually lead to an increase in the amount of 
data gathered in support of decision and a decrease of the uncertainty 
associated with the recommendations formulated on  that.   

Impact: increased 
radiation protection  

By developing a harmonized response infrastructure within the EU member 
states it might be possible to ensure enough capabilities which to be able to 
cover in a timely manner any emergency situation within the EU, through a 
collaborative mechanism. 

Impact: increased 
acceptability 

Arrangements for mutual assistance between the EU member states in case of 
a nuclear emergency sustained by the framework of compatibility of the 
response capabilities will contribute to an improved acceptability of the radiation 
protection system especially for those member states without a nuclear energy 
program 

Feasibility The proposed topic may be performed by using the existing emergency 
infrastructures and research competences from institutes of the European 
countries with nuclear programs and from those entities designated with 
responsibilities during intervention in nuclear emergencies at local or regional 
level. Activities within the project should focus on networking, harmonization of 
methodologies and developing common training programs (regional training 
centers might be an alternative). 
Estimated budget of the project is around 1 million euro for a duration of three 
years. 

Other justifications  Please indicate whether other aspect are relevant to justify the topic 
 



Priority title Characteristics of the radiation beams generated by laser-matter 
interaction under the test conditions of the CETAL facility from INFLPR 
and development of an on-line personal dosimetry system  

Priority description The presented priority aims to study the properties of the radiation beams 
generated by laser-matter interaction utilizing the Petawatt laser from the 
CETAL facility, unique through it’s very high intensity and femtosecond pulse 
duration. These characteristics could create difficulties in the assessment 
methods applied for radiation protection and source safety. In this moment, the 
beam quality, as well as radiation transport in various materials in the specific 
conditions of the experiments is not well known. Also, the interaction of such a 
beam with different targets used in experiments must be monitored to reduce 
radiation exposure of the personnel. 
The following are needed: 1) different types of optical fibers; 2) a new 
reflectometer model to analyze the response of the radiation exposed optic 
fibers; 3) dosimeters and ionizations chambers. All this will be used to develop 
potential detectors for on-line personal dosimetry. 

European 
relevance 

- 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

The CETAL facility through its main R&D directions: high-field laser interactions 
with matter, laser material processing and photonic investigations, will initiate 
collaborations at European/international level and this will facilitate the 
development of an on-line system for personal dosimetry. The 
multidisciplinary character of the project is given by the fact that the end system 
of the priority requires knowledge from many scientific disciplines: physics, 
chemistry, mathematics, biology, optics etc. 
-EURADOS: page; title of paragraph - 37; “3.5.3 To develop accurate and on-
line personal dosimetry for workers.” 

Impact: decreased 
uncertainty 

This priority objective is the reducing of exposure to radiation field 
characteristics outside of controlled areas and supervised under the legal limits 
allowed. Knowing precisely the characteristics of the radiation beam will allow 
verification of radiation protection measures, elimination of the causes and 
consequences of irradiation and contamination, better radiation shielding for 
both public and operator personnel. 

Impact: increased 
radiation protection  

Development of working procedures in compliance with the requirements of 
radiation protection/obtaining scientific results that will be the subject of articles 
accepted for publication in mainstream ISI system journals. 

Impact: increased 
acceptability 

The dosimetric system based on optical fibers will have many advantages for 
radiation protection because:  -  fiber diameter is very small; fiber optics can be 
installed in small, hard to reach spaces; - great lengths of optical fiber can be 
used to cover a large area, with low cost; a control area can be monitored with 
minimal effort; - sensitivity of the system is dependent on dose rate; a warning 
system that  can respond to a particular dose-rate can be obtained; - sensitivity 
of the system is dependent on the type of fiber and impurities, for example a 
PMMA optical fiber core is an adequate material in medical applications due to 
similarity with human tissue, and increased sensitivity to lower doses of 
radiation; - recovery of the fiber after irradiation; is an aspect that recommends it 
for multiple uses. 

Feasibility The proposed priority will use the currently existing infrastructure of the 
STARDOOR laboratory. The laboratory is equipped with the proper equipment 
that permits performing the measurements of the exposure dose to gamma, 
electron, positron, proton, neutron and ion radiation beams. The measuring 
equipment used is traceable to the primary standard (PTB). During the project 
the re-calibration and confirmation of the traceability of the existing equipment in 
the laboratory STARDOOR (UNIDOS system and associated ionization 
chambers) to the PTB primary standard will be necessary. 



Estimation budget: 65 000 Euro / Duration needed: 36 months 
Other justifications  Please indicate whether other aspect are relevant to justify the topic 
 



Priority description template for SRA Statements    

Priority title Nano-materials development for ionising radiation and contamination 
detection 

Priority description The research aims to integrate the nano-materials manufacturing progresses 
into detectors (scintillators) development to provide cheaper and easy to monitor 
detection systems which can be used on a large scale and various applications.  
While both research fields have reached independently a sufficient level of 
maturity, the potential of application developments remains largely unexplored. 
A goal will be for example to create reliable detectors which could be included in 
textile materials or small usual electronic devices.  

European 
relevance 

EURADOS: individual monitoring for external exposure and environmental 
monitoring 
NERIS: easy monitoring in remote areas and at individuals level 

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

-NERIS: page 20: 5.9 Monitoring strategies 
-EURADOS: EURADOS Report 2014-01, page 8: 3.1.1 To improve 
understanding of spatial correlations of radiation interaction, events ( 
research lines) and  also 3.3.1. and 3.5.5. To include nuclide-specific 
information in environmental monitoring 

Impact: decreased 
uncertainty 

Using such detectors it might be possible to create a very large network of 
monitoring stations which can provide reliable information about spreading of 
e.g. contaminants on individuals or area. 

Impact: increased 
radiation protection  

Using such detectors with simplified reading methods should allow workers, 
patients/medical corps  or public to quickly react in case of exposure situations. 

Impact: increased 
acceptability 

A system which provide reliable information also for untrained public should 
offer a direct individual insurance about “safety” and  contribute to improved 
acceptability of the radiation protection system and a reduced risk perception 

Feasibility The scientific and technological competences are already available in Europe. 
However a large scale effort will be needed to bring the application development 
to a mature state. A rough estimation of duration for this step is 5-10 years and 
an overall budget in the range of 5-10 M€/year is needed.  

Other justifications   
 



Priority description template for SRA Statements    

Priority title Improvement of the individual radiological monitoring methods and procedures 
by joining the SRA of the European Radiation Dosimetry Group. 

Priority description  The personal dosimetry laboratory performs individual monitoring using 
traditional film and TLD for whole body in accordance with national and 
international radioprotection norms and EN/ISO/IEC 17025 standard of quality. 
The eye lens and extremity dosimetry is performed only for a small group of 
workers from IFIN-HH; in Romania this kind of individual monitoring is weakly 
addressed.  
In Romania at the moment about 15000 individuals are occupationally exposed 
to radiation by their work tasks of which about 2000 are monitored by IFIN-HH. 
The personal dosimetry laboratory represents a reference for other personal 
dosimetry laboratory from Romania owing to scientific publications and reports. 
In order to keep dosimetric practises up-to-date the IFIN-HH dosimetry 
laboratories propose improvement and extension of the research and service  
dosimetry by introduction of the new methods of personal monitoring: i) eye lens 
and extremity TLD dosimetry together with whole body dosimetry (traditional film 
and TLD); ii) correlation of the Hp(3), Hp(007), Hp(10) dosimetry quantities with 
the new regulations of the radioprotection norms and legislation; iv) attend to the 
EURADOS intercomparison exercises, conferences, result dissemination.    

European 
relevance 

The proposal is linked to the EURADOS SRA Report 2014-01.  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

EURADOS SRA Report 2014-01, pg. 37, 3.5.3 To develop accurate and on-line 
personal dosimetry for workers; 5. Harmonisation and Practice, 5.1, 
Intercomparison for dosimeters used in individual monitoring 5.3 Surveys on 
practical dosimetry. 

Impact: decreased 
uncertainty 

This priority has as main goal, to improve the radiation protection systems for 
individual monitoring. The correlation between dosimetric systems will have the 
as benefit  increased measurements accuracy and dose assessment. New 
mathematical methods of dose assessment, measurement methods, alignment 
in terms of ICRP and ICRU that are continuously scrutinized and 
intercomparison exercises will lead to uncertainty decrease in personal 
dosimetry.  

Impact: increased 
radiation protection  

The improvement of the existent individual monitoring methods and the 
extension with eye lens and extremity dosimetry will lead to increasing of the 
radiation protection of the workers. In this respect the recorded doses and the 
radiological risk of the occupational exposures can be evaluated with good 
accuracy.   

Impact: increased 
acceptability 

The proposal contributes significantly to the radiation protection of the 
individuals working with opened and closed radioactive sources in medicine, 
industry and nuclear research centres. The use of increased individual 
radioprotection systems is needed in order to reduce the risk of radiation 
exposure of the workers. 

Feasibility The scientific and monitoring service competences of the personal dosimetry 
laboratory are accounted by international scientific papers and quality and 
testing (ISO 17025) notification given by nuclear authority from Romania. The 
personal dosimetry laboratory has a long experience and follows the national 
and international norms and legislation of radioprotection.   The project can be 
performed about 36 months with a budget of  700.000,00 euro. 

Other justifications   The proposal contributes to the improvement of radiation protection system for 
works exposed in radiation field such as radionuclide production centres 
(cyclotron, physical and radiochemical methods), radioactive waste treatment 
plant,, VVR-S type research reactor decommissioning, nuclear medicine 
applications.   The European collaboration has a positive impact on the personal 
dosimetry laboratory activity. The development of practical extremity and eyes  
dosimeters by comparison with different types of dosimeters (other than TLD) 
improves quality of the dosimetric system. 
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_Account - EJP Concert

From: Tatiana.Duranova@vuje.sk
Sent: vrijdag 28 augustus 2015 14:51
To: Sisko.Salomaa@stuk.fi; Liisa.Sirkka@stuk.fi; Impens Nathalie; _Account - EJP 

Concert
Cc: Jarmila.Bohunova@vuje.sk
Subject: RE: [Concert-pom] Fwd: Invitation to the POMs to formulate priorities to be 

considered during the preparation of the first CONCERT call

Dear Nathalie, 
 
Unfortunately it was not possible for us to fulfil the task in term before August 27 as you have expected and provide 
complex priorities list from Slovak Republic side as a whole. The holiday period and state holiday just at the 
beginning of September made it impossible. 
 
VUJE as the only POM from Slovakia is active member of the NERIS Platform and our National priorities are in 
agreement with the NERIS SRA. 
 
Nevertheless, we would like to promote CONCERT integrative activities and encourage a broad participation in 
CONCERT research calls in Slovakia as it follows also from our involvement in the Task 1.7  Attracting new members 
to the CONCERT EJP Consortium. We are going to organize the meeting of potential Slovak partners (Programme 
owners representatives, potential LTP and other third parties) in September 9, 2015 in Bratislava. We have asked 
participants to present their needs and formulate their research priorities at the meeting. Facilitated discussion will 
conclude our CONCERT meeting and we will prepare the outputs from it just after the meeting in September 10, 
2015. Even it will be out of the term we would like to send you the contribution from the Slovak Republic not later 
than September 11, 2015. 
 
I hope it will be useful in any case and it will allow us to bring our stakeholders and research organizations into the 
process of the CONCERT Project development and implementation. 
 
Best wishes, 
Tatiana. 
___________________________________________________  
Tatiana Duranova  
Emergency Planning Expert  
Group of radiological consequence analysis 
Department of Safety Analysis, Nuclear Safety Division 
VUJE, Inc., Okruzna 5, 918 64 Trnava, Slovak Republic  
Tel.: +421 33 599 1205  
Fax: +421 33 599 1191  
E‐mail: tatiana.duranova@vuje.sk       
 
 

 

From: concert-pom-bounces@lists.bfs.de [mailto:concert-pom-bounces@lists.bfs.de] On Behalf Of annemarie 
Schmitt-Hannig 
Sent: Wednesday, July 29, 2015 5:48 PM 
To: concert-pom 
Subject: [Concert-pom] Fwd: Invitation to the POMs to formulate priorities to be considered during the preparation 
of the first CONCERT call 
 
 
Van: Impens Nathalie 



2

Aan: concert_pom@bfs.de 

Dear CONCERT POMs, 
 
You are most probably aware that WP2 and WP3 are at this moment preparing for the first CONCERT call. 
 
In the document in attachment "invitation to the POMs..." we explain the process in WP2 and WP3 towards the 1st 
CONCERT call, and the role that POMs play in this process. At this moment, WP2 is collecting priorities through its 
different tasks. In WP3, a sub-task is foreseen to also collect priorities formulated by the POMs, which are of national 
relevance. If these topics are also of relevance on European level, we would be happy to consider these topics within 
the process of priority setting for the 1st CONCERT call. 
 
The second attachment to this message "Priority description template" we provide a template to be used if you wish 
to provide such a research topic for the first CONCERT call. 
 
The priorities should be sent before mid-August to WP2 and WP3 leaders, through the following mail addresses 
before 17 August: Sisko.Salomaa@stuk.fi; Liisa.Sirkka@stuk.fi; nimpens@sckcen.be; EJP-CONCERT-
SCK@SCKCEN.BE   
 
Looking forward to your input,  
 
Best wishes, 
Nathalie Impens 
CONCERT WP3 leader 
 
 

 

 

Consider the environment before you print
Denk aan het milieu voor u deze e-mail print
Pensez à l'environnement avant d'imprimer

SCK•CEN Disclaimer: http://www.sckcen.be/en/e-mail_disclaimer

 
 
 

 
Tato sprava obsahuje len stanoviska alebo informacie odosielatela, 
ktore v ziadnom pripade nezakladaju pravny vztah VUJE, a.s. 
Stanoviska a informacie uvedene v tejto sprave sa nemusia zhodovat 
s oficialnymi stanoviskami alebo informaciami VUJE, a.s. 
 
This message contains only opinions or information of the sender, 
which can not in any case establish legal engagement of VUJE, Inc. 
Opinions and information included in this message need not be 
identical with the official opinions or information of VUJE, Inc. 
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Impens Nathalie

From: Tatiana.Duranova@vuje.sk
Sent: vrijdag 11 september 2015 11:21
To: Impens Nathalie; Sisko.Salomaa@stuk.fi; _Account - EJP Concert
Cc: tjung@bfs.de; Jarmila.Bohunova@vuje.sk; Liisa.Sirkka@stuk.fi
Subject: RE: [Concert-pom] Fwd: Invitation to the POMs to formulate priorities to be 

considered during the preparation of the first CONCERT call
Attachments: CONCERT Task 2.7 BSS Teleconference Minutes 2015-08-19.pdf

Dear Nathalie and Sisko, 
 
We have conducted the meeting of potential POMs and LTPs in Slovakia on 9.9.2015 in Bratislava with the aim to 
promote CONCERT integrative activities, attract new members to the CONCERT EJP Consortium and gather their 
needs and formulate their research priorities. The 23 participants from the 13 institutions were participating in the 
meeting. The detailed presentation of the Concert Project  was done and a lot of questions have been clarified. 
 
The available Research Priorities Statements (NERIS and MELODI) and SRA (Alliance and EURADOS) were presented. 
 
The facilitated discussion took place and needs and research priorities have been identified and formulated as 
follows:  

1. As an active participant within the NERIS Platform Slovak Republic representing institutions and 
stakeholders expressed support for the all NERIS Platform priorities and suggested topics for the research. 
It was stressed that many EU projects had good results but not all have been successfully disseminated and 
implemented. It was stressed the need in further development of modelling and emergency response 
strategies development, including monitoring strategies and dosimetry control  with focus on terroristic 
attacks with unknown sources. Here the complexity of the problem solving is important starting from the 
source and dissemination of radioactivity and ending with education and training of first responders in 
radiation protection as well as medical staff. Multidisciplinary approach involving all parts of CBRN on one 
side and population on other side is required (priority 2 and Priority 4 of NERIS).  Many of tasks are related 
to the Alliance, EURADOS and MELODI outputs and contributions.  

2. The Priority 1 of MELODI “To explore the shape of the dose‐response relationship for radiation induced 
health effects at low doses/dose‐rates based on key informative epidemiological studies (including where 
appropriate, molecular or other biomarkers) for internal and/or external emitters, incorporating detailed 
dosimetric assessment” was found as the most important in the range of MELODI Priorities and has been 
supported by the participants. 

3. Within the Alliance challenges (referred in the SRA) especially the challenge 2 “Determine ecological 
consequences under realistic exposure conditions”, task 3 “Understand the interactions between ionising 
radiation effects and other co‐stressors”, linked to the MELODI was required to be taken with high research 
priority. Especially representatives of the Ministry of Transport focused attention on the pilots and stewards 
and their exposure and other important co‐stressors which have to be studied and the results have to be 
brought to practice. The interaction with EURADOS on the dosimeters development is essential. 

4. As it was previously mentioned EURADOS and their priorities/ vision (SRA) in connection with other 
priorities play an important role and as you can see above there is support of the Vision 2 “Towards 
improved radiation risk estimates deduced from epidemiological cohorts” task “To improve retrospective 
dosimetry for exposure pathways already considered”,  Vision 3 “Towards an efficient dose assessment for 
radiological emergencies” tasks “To develop strategies and methods to increase measurement 
capacity”  and “To quantify doses after accidental internal contamination”, and Vision 5 “Towards improved 
radiation protection of workers and the public” task “To develop accurate and on‐line personal dosimetry 
for workers”.  

5. It was stressed as very important the focus on the Education and Training in the radiation protection 
especially of the new generation of specialist, but not less important also education of other stakeholders 
via popularization of information in the radiation protection and sustainable popularization and 
dissemination of the results and information. 
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6. The Slovak Republic is actively involved in the FP7 PLATENSO project focusing on the “Building a platform for 
enhanced societal research related to nuclear energy in Central and Eastern Europe”. The results of this 
project, may be even partial have to be studied and could form some part of the Strategy Research Agenda 
of the Social sciences and Humanity. The PLATENSO Project co‐ordinator could be contacted and agreement 
on the use of results could be achieved. 

7. It was stressed that the research area of the decommissioning, especially recovery management even after 
the NPP decommissioning not only after an accident could be also taken into consideration within the 
research priorities. 

 
Other tasks/topics have been presented at the meeting by the representatives of the Department of Nuclear Physics 
and Biophysics FMPI CU (Bratislava, Slovak Republic) as follows: 

• Obtaining the knowledge base in the field of effects and risks related to radon, including radon 
interaction with other risk factors, for example smoking 

• Harmonization and development of methods of radon measurement in houses and workplaces with the 
aim to obtain more precise data for radon risk calculations 

• Dissemination of knowledge concerning human effective doses from natural radionuclides and 
development of new approaches to the effective dose calculation 

• Development of approaches for localization of buildings and workplaces with expected high radon 
concentrations 

• Research of radiation damage at low doses by Tandem accelerator 
• Dissemination of education in radiation protection and attracting students and junior scientists to 

radiation protection research 
• Improving the knowledge about 137Cs, 40K, 7Be, 14C, 210Pb, and 222Rn in the atmosphere and about 

the impact of nuclear power plants on the environment 
 
We have already presented the identified areas of research before the WP2.7 teleconference and they are given in 
the WP2.7 Minutes attached.  
 
I thank you very much for understanding of our position and acceptance of the view and contribution of the Slovak 
Republic stakeholders to the process of identification and  formulation of research priorities within the CPONCERT 
Project.   
 
Thank you very much for your effort. 
Looking forward to meet you soon in Brussels. 
 
Best wishes, 
Tatiana.  
 

From: Impens Nathalie [mailto:nimpens@SCKCEN.BE]  
Sent: Monday, August 31, 2015 9:36 AM 
To: Ďúranová Tatiana, 200; Sisko.Salomaa@stuk.fi; Liisa.Sirkka@stuk.fi; _Account - EJP Concert 
Cc: Bohúnová Jarmila, 200 
Subject: RE: [Concert-pom] Fwd: Invitation to the POMs to formulate priorities to be considered during the 
preparation of the first CONCERT call 
 
Dear Tatiana, 
 
Thanks for your message of which I take note. Please send the priorities as soon as possible. 
 
Best wishes, 
Nathalie 
 

From: Tatiana.Duranova@vuje.sk [mailto:Tatiana.Duranova@vuje.sk]  
Sent: vrijdag 28 augustus 2015 14:51 
To: Sisko.Salomaa@stuk.fi; Liisa.Sirkka@stuk.fi; Impens Nathalie; _Account - EJP Concert 
Cc: Jarmila.Bohunova@vuje.sk 
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Subject: RE: [Concert-pom] Fwd: Invitation to the POMs to formulate priorities to be considered during the 
preparation of the first CONCERT call 
 
Dear Nathalie, 
 
Unfortunately it was not possible for us to fulfil the task in term before August 27 as you have expected and 
provide complex priorities list from Slovak Republic side as a whole. The holiday period and state holiday 
just at the beginning of September made it impossible. 
 
VUJE as the only POM from Slovakia is active member of the NERIS Platform and our National priorities are 
in agreement with the NERIS SRA. 
 
Nevertheless, we would like to promote CONCERT integrative activities and encourage a broad participation 
in CONCERT research calls in Slovakia as it follows also from our involvement in the Task 1.7  Attracting new 
members to the CONCERT EJP Consortium. We are going to organize the meeting of potential Slovak 
partners (Programme owners representatives, potential LTP and other third parties) in September 9, 2015 in 
Bratislava. We have asked participants to present their needs and formulate their research priorities at the 
meeting. Facilitated discussion will conclude our CONCERT meeting and we will prepare the outputs from it 
just after the meeting in September 10, 2015. Even it will be out of the term we would like to send you the 
contribution from the Slovak Republic not later than September 11, 2015. 
 
I hope it will be useful in any case and it will allow us to bring our stakeholders and research organizations 
into the process of the CONCERT Project development and implementation. 
 
Best wishes, 
Tatiana. 
___________________________________________________  
Tatiana Duranova  
Emergency Planning Expert  
Group of radiological consequence analysis 
Department of Safety Analysis, Nuclear Safety Division 
VUJE, Inc., Okruzna 5, 918 64 Trnava, Slovak Republic  
Tel.: +421 33 599 1205  
Fax: +421 33 599 1191  
E‐mail: tatiana.duranova@vuje.sk       
 
 

 

From: concert-pom-bounces@lists.bfs.de [mailto:concert-pom-bounces@lists.bfs.de] On Behalf Of 
annemarie Schmitt-Hannig 
Sent: Wednesday, July 29, 2015 5:48 PM 
To: concert-pom 
Subject: [Concert-pom] Fwd: Invitation to the POMs to formulate priorities to be considered during the 
preparation of the first CONCERT call 
 
 
Van: Impens Nathalie 
Aan: concert_pom@bfs.de 

Dear CONCERT POMs, 
 
You are most probably aware that WP2 and WP3 are at this moment preparing for the first CONCERT call. 
 
In the document in attachment "invitation to the POMs..." we explain the process in WP2 and WP3 towards 
the 1st CONCERT call, and the role that POMs play in this process. At this moment, WP2 is collecting priorities 
through its different tasks. In WP3, a sub-task is foreseen to also collect priorities formulated by the POMs, 
which are of national relevance. If these topics are also of relevance on European level, we would be happy 
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to consider these topics within the process of priority setting for the 1st CONCERT call. 
 
The second attachment to this message "Priority description template" we provide a template to be used if 
you wish to provide such a research topic for the first CONCERT call. 
 
The priorities should be sent before mid-August to WP2 and WP3 leaders, through the following mail 
addresses before 17 August: Sisko.Salomaa@stuk.fi; Liisa.Sirkka@stuk.fi; nimpens@sckcen.be; EJP-
CONCERT-SCK@SCKCEN.BE   
 
Looking forward to your input,  
 
Best wishes, 
Nathalie Impens 
CONCERT WP3 leader 

 

 

Consider the environment before you print
Denk aan het milieu voor u deze e-mail print
Pensez à l'environnement avant d'imprimer

SCK•CEN Disclaimer: http://www.sckcen.be/en/e-mail_disclaimer

 
 
 

 
Tato sprava obsahuje len stanoviska alebo informacie odosielatela, 
ktore v ziadnom pripade nezakladaju pravny vztah VUJE, a.s. 
Stanoviska a informacie uvedene v tejto sprave sa nemusia zhodovat 
s oficialnymi stanoviskami alebo informaciami VUJE, a.s. 
 
This message contains only opinions or information of the sender, 
which can not in any case establish legal engagement of VUJE, Inc. 
Opinions and information included in this message need not be 
identical with the official opinions or information of VUJE, Inc. 

 

 
Tato sprava obsahuje len stanoviska alebo informacie odosielatela, 
ktore v ziadnom pripade nezakladaju pravny vztah VUJE, a.s. 
Stanoviska a informacie uvedene v tejto sprave sa nemusia zhodovat 
s oficialnymi stanoviskami alebo informaciami VUJE, a.s. 
 
This message contains only opinions or information of the sender, 
which can not in any case establish legal engagement of VUJE, Inc. 
Opinions and information included in this message need not be 
identical with the official opinions or information of VUJE, Inc. 



Priority description   

Priority title Evaluation and improvement of stakeholders and society  
knowledge on radiation protection  

Priority description State of the art of research Stakeholders and society knowledge on ionizing 
radiation, its sources and related risks often can be described as poor. Safety 
culture also must be improved as it has been observed by the national radiation 
safety centres in Eastern Europe.  
Description of the need for further research  

 Evaluation of the knowledge level of society and radiation employees, 
  studies on possibility to improve safety culture of the radiation 

employees and its implementation, 
 Development of informative material based on knowledge evaluation 

results. This materials could include information on historical facts on 
radiation accidents, action in case of radiation emergencies, medical 
exposure to radiation, natural radiation sources,etc. 

This research could be implemented in collaboration with WP7.  
European 
relevance 

Link to NERIS – stakholders and society will be better educated on the action 
plan in case of radiation emergency.  
Link to social sciences and humanities research– this research would 
increase knowledge of the stakholders and society on the issues related to 
ionizing radiation, related risks and at the same time importance of the ionizing 
radiation in the everyday needs (energy, medicine, industry, etc).  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

European relevance – society attitude to ionizing radiation can be described as 
mostly negative all over the Europe as it was clearly reflected in the public 
media after Fukushima accident.  However, awareness on risks in medical uses 
of radiation sometimes is not suffiecient (for example, too frequent x-ray 
diagnostics). Improvement of society knowledge on the gain/risk of ionizing 
radiation use could be necessary in all European countries.  
Relation  to priorities described in the SRAs of NERIS  - page 21,paragraph 
4.6, key topic 6 – Stakeholders involvment and dialogue (research sub – topic 
6.3. public participation and dialogue) 
 

Impact: decreased 
uncertainty 

- 

Impact: increased 
radiation protection  

By improving the society knowledge and safety culture of the radiation 
employees radiation protection system will be also improved. As a result better 
conditions for employees, patients, society and environment protection will be 
provided. Moreover, trust in radiation protection will be increased.  
. 

Impact: increased 
acceptability 

Better knowledge of the stakeholders and society  on radiation related issues 
will improve also the knowledge on how to avoid risks. 
  

Feasibility There will be no need for sophisticated technological competences for this 
research. Web based suveyes could be used for the knowledge evaluation; 
therefore appropriate infrastructure will be required. 
 

Other justifications  - 
 



Priority description   

Priority title AQUATIC DISPERSION MODELS IN CASE OF RADIOACTIVE MATERIAL 
LEAKAGE FROM WASTE DISPOSALS OR RELEVANT INCIDENTS  
  

Priority description State of the art of research  
Radioactive waste can be produced in scientific research, industrial, agricultural 
and medical applications, production of radiopharmaceutical, etc. Therefore 
waste disposals might contain various types of waste in terms of activity, 
physical state and isotopic composition. Many of the low/medium level waste 
disposals were built several decades ago and physical aging of the structural 
and protection materials has taken place. Moreover, at the time of building 
safety requirement were less strict and technolgies were not as sophisticated as 
nowadays. These factors lead to the evelated risks of physical damages of the 
disposals that migh lead to the radioactive material leakage.  
Description of the need for further research  
Aquatic dispersion models around this kind of waste disposals could be done in 
this research. Espeacially in the reagions with high underwater level and in 
places where waste disposals are close to the drinking water sources.  
  

European 
relevance 

There is a direct link to NERIS since leakage of radioactive material can be 
defined as a radiation emergency and requires appropriate response.  
  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

NERIS: page 13, 4.2. Key topic 2: Aquatic dispersion modelling 

Impact: decreased 
uncertainty 

This topic will contribute to an improved radiation protection system, in terms of 
decrease of uncertainty as it will decrease uncertainty of the public and 
environment exposure risks in case of an accident 

Impact: increased 
radiation protection  

This topic will contribute to an improved radiation protection system, in terms of 
better protection of public and environment in above mentioned emergency 
situation since readiness will be improved (by knowing when and where 
contamination will occur) 

Impact: increased 
acceptability 

This topic will contribute to improved acceptability of the radiation protection 
system, in terms a reduced risk perception since better knowledge on potential 
pollution scenaria increase posiblity to avoid exposure.  

Feasibility Scientific / technological competences needed for this topic shall be improved. 
However knowledge and skills  from other research fields (modelling) could be 
applied.   

Other justifications  - 
 



Priority description   

 

Priority title RISK ASSESSMENT OF NATURAL RADIOACTIVITY SOURCES 
Priority description State of the art of research ‘ 

Recenlty more awarenes of risks caused by natural radiation sources has been 
raised at the European level.  Moreover, there is a lack of data on natural 
radioactivity sources in some EU regions (especially eastern Europe).  
Description of the need for further research   
 It is necessary to improve identification and risk assessment of the natural 
sources and to implement necessary measures in order to reduce the potential 
risks. One of the natural sources receiving increasing attention is radon. Prior to 
the risk assessment identification of radon situation in different regions is 
needeed. Based on the results appropriate measures could be taken to prevent 
elevated concentration of radon in buildings and drinking water. 
 

European 
relevance 

This research would support implementation of BSS (section 5. Existing 
exposure situations (5.1.c) exposure due to natural sources), Requirement 47  
(identification and evaluation of existing exposure situations)) 
There is also link to social sciences and humanities research: society often 
lacks knowledge on the existence of the natural radioactivity and associates 
ionizing radiation solely to the human made sources. Introducing society with 
the results of this research would increase overall knowledge.   

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

- European relevance is mainly related to the implementation of BSS 
 

Impact: decreased 
uncertainty 

This topic will contribute to an improved radiation protection system, in terms of 
decrease of uncertainty as it will provide more information on natural sources in 
regions and the quality of information on exposure characteristics and related 
risks will be improved. 

Impact: increased 
radiation protection  

Assessment of the natural radiation sources and related risks will improve the 
level of knowledge about the radiation situation in regions.  Moreover, optimal 
measures will be developed to improve overall situation and mitigate risks to 
human health. In order to achieve the best possible results both national and 
local government institutions, as well as scientific institutions shall be involved in 
this research.  
 
 

Impact: increased 
acceptability 

Data on the radioactivty level of natural sources will provide more detailed 
information about potential risks to the public and govermental institutions. 
Radon Action Plan would be a part of the communication with the public. By 
providing comprehensiva and perceptible information about natural sources and 
related riskts to the public the attitude to radiation might be changed. 
 

Feasibility Radon accumulation depends on the geological situation of the particular region; 
therefore involvement of scientists capable of analyzing the geological situation 
and mechanisms how geological conditions affect radon levels is required.  
Moreover, the scientific competence to assess in which areas it is important to 
carry out radon measurements and the places where it is technically possible to 
make an assessment of radon levels is needed.  
Since radon measurements have been performed within Europe before, there is 
no doubt of scientific/technological competence availability in EU. 
 

Other justifications  - 
 



Priority description   

Priority title DEVELOPMENT AND TESTING OF NOVEL AND EXISTING 
RADIOPROTECTORS 
 

Priority description State of the art of research  
Radioprotectors are compounds that provide protection against harmful effects 
of ionizing radiation on exposed tissues. Radioprotectors can be used both 
before and after exposure depending on the protection mechanisms. 
Radioprotectors are of great importance in radiation therapies, as well as for 
employees with an elevated risk of radiation exposure (nuclear workers, 
astronauts, etc.). Moreover, radioprotectors could play an important role in case 
of nuclear/radiation emergencies and terrorism.  
Description of the need for further research  
Currently there are few clinically approved radioprotectors, however mainly they 
are highly toxic. At  the same time there are other  compounds that have shown 
promising results. In this research novel radioprotectors with increased 
efficiency and diminished toxicity could be developed and tested for applications 
at different dose ranges and tissue/organ localizations. 
 

European 
relevance 

There is direct link to medical applications as radioprotectors are designed to 
protect patients of radiotherapies.  
Development of radioprotectors can be also linked to NERIS since 
radioprotectors could be used to mitigate consequences of nuclear/radiation 
emergencies in which exposure of employees or/and surrounding population 
occurred. 
  

Multidisciplinarity; 
Reference to the 
strategic research 
agendas (SRA) 

- 

Impact: decreased 
uncertainty 

This topic will contribute to an improved radiation protection system, in terms of 
decrease of uncertainty since research could also reveal more precise 
information of the radiation effect mitigation by the current and new 
radioprotectors 

Impact: increased 
radiation protection  

This topic will contribute to an improved radiation protection system, in terms of 
better protection of workers, patients and public in planned, existing or 
emergency exposure situations as developed radioprotectors will be directly 
used to prevent/mitigate radiation induced damage of human tissue. 

Impact: increased 
acceptability 

This topic will contribute to improved acceptability of the radiation protection 
system, in terms of a reduced risk perception since radioprotectors would 
decrease risk of radiation damage. 

Feasibility According to the Scopus recent publications data there are few ongoing studies 
in this field within EU. Moreover, appropriate laboratories and test facilities for 
research on radioprotectors are available. 
However, high cost of materials and preclinical testing must be taken into 
consideration at budged planning. 

Other justifications  - 
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Title: Radionuclide metrology for improved diagnosis and 
treatments in nuclear medicine 
 
 
Abstract 

Nuclear medicine as a tool to fight cancer is in need of metrological support. New emerging radionuclides as 
well as some known radionuclides used for diagnosis and treatment need an established traceability chain to 
primary standard laboratories. Traceable radioactivity measurements of radiopharmaceuticals and on patient 
monitoring after radionuclide administration should be established. Particular attention should be paid to 
therapeutical nuclides decaying via alpha- and beta- particle emission chain. On-site measurement 
techniques for accurate activity determination of very short-lived positron emission tomography isotopes 
should be developed.  

 
Keywords  

Nuclear medicine, positron emission tomography (PET), single photon emission tomography (SPECT), 
radiopharmaceuticals, radionuclide therapy, theranostics. 

 
Background to the Metrological Challenges 

Malignant tumour diseases, generally denoted as cancer, are causing death to almost two million people per 
year in Europe. Lowering this number is one of Europe’s main health challenges. Nuclear medicine as a tool 
to fight cancer is in need of high level metrological support. Currently several measurements in nuclear 
medicine are based on calibration factors provided by manufacturers, or simply estimated from factors with 
similar decay scheme (e.g. O-15, N-13). Such measurements are not traceable to primary standards.  
 
New emerging radionuclides as well as some known radionuclides used for diagnosis and treatment need an 
established traceability chain to primary standard laboratories. This includes radionuclide impurities 
determination and nuclear data improvement. New or improved activity measuring devices must be 
developed suitable for on-site use. They must enable traceable on-site activity measurement of 
radiopharmaceuticals and radionuclide impurities, including pure beta- and alpha-emitting radionuclides. This 
will generate more accurate determinations of radiopharmaceuticals activities which in turn will improve 
diagnosis and treatment of patients.  Furthermore, treatment protocols employing monoclonal antibodies and 
other low-molecular compounds radiolabelled with therapeutical radionuclides need traceable dosimetric 
surveillance. The same applies to in vivo monitoring of individual patients (PET, SPECT functional imaging), 
particularly in multistage protocols, where patient immune reaction to the antibody may significantly influence 
its in vivo biological distribution and proper dose targeting. 
 
Insufficient measuring systems also create problems when monitoring patients after treatment. Because they 
cannot cover the wide range of activity measurement, from kilobecquerels to gigabecquerels, they do not 
enable systematic measurement. Moreover, current methods require patients moving to each consecutive 
retention measurement for several days after the treatment, an uncomfortable, impractical and stressful 
situation for them. Measurements that yield the most effective diagnosis and treatment planning must be 
performed until complete decay of the respective radionuclide. This should be done in a way that is 
convenient for the patient.  
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Objectives 

Proposers should address the objectives stated below, which are based on the PRT submissions.  
Proposers may identify amendments to the objectives or choose to address a subset of them in order to 
maximise the overall impact, or address budgetary or scientific / technical constraints, but the reasons for 
this should be clearly stated in the protocol.  
 
The JRP shall focus on traceable radioactivity measurements of radiopharmaceuticals and on patient 
monitoring after radionuclide administration.  

The specific objectives are 

1. To develop activity standardisation techniques for short-lived isotopes with half-lives in the 
order of minutes (e.g. C-11, N-13 and O-15) in order to establish the missing traceability 
chain.  

 This requires new instruments for primary measurements and activity measurements at the 
production site before administrating radiopharmaceuticals to the patient. A transfer to 
secondary instruments, such as gas-filled re-entrant ionisation chambers, should enable 
clinics to carry out traceable measurements in the future. 

2. To determine nuclear decay data and to establish new activity standards for radioisotopes 
which are already in use or considered to be used in nuclear medicine for diagnosis and 
treatment.  

The decay data to be determined comprise half-lives and emission probabilities for photons 
and alpha- or beta- particles. Decay data should be determined for established PET 
radionuclides, such as C-11, N-13, O-15, F-18, Cu-64, Ga-68, and  
I-124, and emerging PET/SPECT and theranostic isotopes / isotope pairs, such as Cu-
61/Cu-67, Sc-44/Sc-47, Ga-66/Ga-67, Br-76, Rb-82, Y-90/Y-86, Zr-89 and  
Tc-94m. Activity measurement techniques need to be improved and better decay data 
should be established for radionuclides used for different types of therapy and preclinical 
research (e.g. palliative medicine, tumours and/or metastases treatment), such as Re-186, 
Tb-161, Ho-166, At-211, Bi-212, Bi-213, Ac-225, and Th-227. A priority list should be 
established among these nuclides of interest to be studied in close cooperation with 
producers and end users. 

3. To develop measuring systems for patient monitoring after treatment, allowing:  

(i) The determination of the time dependence of high activities up to gigabecquerels with 
target standard uncertainties less than 10 %,  

(ii) The determination of the distribution of activity in a treated organ with high sensitivity 
and resolution.  

An investigation of systems for patient monitoring based on different detectors (e.g. 
MOSFET or NaI(Tl)), and for activity distribution determination (e.g. GAMMAPIX or 
multimodular MEDIPIX) should be performed and the best developed. 

4. To facilitate the take up of the technology and measurement infrastructure developed by the 
project by healthcare professionals (nuclear medicine clinics, PET centres) and industry 
(radiopharmaceuticals producers and instrumentation manufacturers). 

These objectives will require large-scale approaches that are beyond the capabilities of single National 
Metrology Institutes and Designated Institutes, and it is expected that multidisciplinary teams will be required. 
To enhance the impact of the research, the involvement of the appropriate user community such as medical 
practitioners, medical (academic) hospitals and industry is strongly recommended, both prior to and during 
methodology development. 

Proposers should establish the current state of the art, and explain how their proposed project goes beyond 
this.  

EURAMET expects the average EU Contribution for the selected JRPs in this TP to be 1.8 M€, and has 
defined an upper limit of 2.1 M€ for this project.  

EURAMET also expects the EU Contribution to the external funded partners to not exceed 35 % of the total 
EU Contribution to the project. Any deviation from this must be justified. 

Any industrial partners that will receive significant benefit from the results of the proposed project are 
expected to be unfunded partners. 
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Potential Impact 

Proposals must demonstrate adequate and appropriate participation/links to the “end user” community, 
describing how the project partners will engage with relevant communities during the project to facilitate 
knowledge transfer and accelerate the uptake of project outputs. Evidence of support from the “end user” 
community (e.g. letters of support) is also encouraged. 

You should detail how your JRP results are going to: 
 Address the SRT objectives and deliver solutions to the documented needs, 
 Feed into the development of urgent documentary standards through appropriate standards bodies, 
 Transfer knowledge to the radiopharmaceutical sector. 

You should detail other impacts of your proposed JRP as specified in the document “Guide 4: Writing a Joint 
Research Projects (JRPs)” 

You should also detail how your approach to realising the objectives will further the aim of EMPIR to develop 
a coherent approach at the European level in the field of metrology and include the best available 
contributions from across the metrology community. Specifically the opportunities for: 

 improvement of the efficiency of use of available resources to better meet metrological needs and 
to assure the traceability of national standards 

 the metrology capacity of EURAMET Member States whose metrology programmes are at an early 
stage of development to be increased 

 organisations other than NMIs and DIs to be involved in the work 
 

Time-scale  

The project should be of up to 3 years duration. 
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Title: Accurate references and traceability for radiation 
quantities under non equilibrium conditions in radiotherapy 
 
 
Abstract 

Current standards on the use of non-equilibrium beams in external radiotherapy are unsatisfactory; and 
studies on radiotherapy doses delivered to patients using anthropomorphic phantoms and reports on 
radiotherapy accidents show large tumour dose errors are encountered (several tens of percent), despite the 
low primary standard uncertainty (about 1 %). Hence, there is much need to establish a primary standard 
and a traceability route for radiation quantities in non-equilibrium beams to reach a goal of ICRU 24 
(Determination of Absorbed Dose in a Patient Irradiated by Beams of X- or Gamma Rays in Radiotherapy 
Procedures) in terms of relative standard uncertainties of  about 2.5 %. 

 
Keywords  

Dose Area Product, non-equilibrium beam, electronic brachytherapy, 3D gel dosimeter, diamond detector 

 
Background to the Metrological Challenges 

With more than 3.5 million new cancer cases in Europe every year, most are treated with X-rays and the use 
of non-electronic equilibrium beams is increasing with new treatment modalities. Radiotherapy has been 
evolving over the last decade and today, treatment beams are smaller than three years ago due to improved 
tracking techniques. Such radiation beams are characterised by the lack of electronic equilibrium, making the 
implementation of the classic concept of point dose obsolete and the use of current dosimeters difficult. 
Hence, traceability of dose to tumour to primary standards in terms of absorbed dose to water is not ensured 
and attempts to update dedicated international protocols for dosimetry in non-equilibrium beams have failed. 

Treatment modalities exist to minimise irradiation of healthy tissues within the vicinity of tumour volumes by 
using lower energies when and where possible. Thus, treatment modalities based on low-energy X-rays, and 
low- and high-energy X-ray beams with electronic non-equilibrium, must be studied in line with evolution of 
these techniques. Low-energy X-rays are meeting renewed interest as an alternative when high energies are 
not necessary for tumour irradiation, but traceability has not yet been established for these devices.  

EMRP JRP HLT09 ‘MetrExtRT’ showed point dose and dose area product (DAP) approaches are 
complementary for high-energy X-rays, but the introduction of DAP in treatment planning system (TPS) 
calculations requires the use of correction factors to derive output factors and correct for the lack of lateral 
electronic equilibrium in non-equilibrium beams. For DAP quantity, a large area graphite calorimeter is an 
accurate primary standard for small fields able to overcome issues caused by lateral non-equilibrium 
irradiation conditions. However, to establish an efficient traceability chain, it is essential to also study field 
size and shape. Currently TPS manufacturers have not introduced DAP in TPS and the first step to achieve 
this is to convert DAP into point dose.  

An alternative method of dealing with non-equilibrium beams is relying on absorbed dose measurements 
using point-like detectors. The behaviour of such detectors in complex radiation fields has been investigated 
and procedures for absorbed dose measurements developed. However, characterisation of spectral 
properties of the incoming radiation by current beam quality specifiers (TPR20,10, %dd(10)X) is not sufficient to 
assess detector change response during dose measurement. To apply this technique to non-equilibrium 
beams, a different beam quality specifier is needed, which is local at the point of dose measurement and 
characterises the spectral properties of the radiation locally at this point.  

The use of non-standard radiotherapy treatment modalities will continue to increase rapidly, emphasising the 
need to provide references, quality indexes and calibration procedures for more accurate patient dosing, 
better local tumour control and a better quality of life. 
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Objectives 

Proposers should address the objectives stated below, which are based on the PRT submissions.  
Proposers may identify amendments to the objectives or choose to address a subset of them in order to 
maximise the overall impact, or address budgetary or scientific / technical constraints, but the reasons for 
this should be clearly stated in the protocol.  

The JRP shall focus on the traceable measurement and characterisation of radiation quantities in non-
equilibrium beams to reduce the standard uncertainty of absorbed tumour dose to 2.5 %. 

The specific objectives are 

1. To develop and validate a methodology to measure DAP in non-equilibrium high-energy 
photon beams. This should include providing traceability from DAP to point dose for input 
into treatment planning system calculations, be expanded for use in hadron therapy and 
reduce the standard uncertainty of absorbed tumour dose to 2.5 %.  

2. To determine a point dose quality index with small detectors leading to accurate point dose 
measurements in non-equilibrium energy beams. This should characterise spectral 
properties of the radiation at point of measurement and determine beam quality correction 
factors for absorbed dose measurements as a function of the local beam quality index. 

3. To develop a new methodology for defining beam quality based on micro- and nano-
dosimetry methods.  

4. To develop references and traceability for new low-energy X-ray beams for use in contact 
therapy.  

5. To facilitate the take up of traceable measurements for radiation quantities in non-equilibrium 
beams developed by the project by clinicians and industry to support the safety of 
radiotherapy patients by reducing the radiation dose.  

These objectives will require large-scale approaches that are beyond the capabilities of single National 
Metrology Institutes and Designated Institutes, and it is expected that multidisciplinary teams will be required. 
To enhance the impact of the research, the involvement of the appropriate user community such as medical 
practitioners, medical (academic) hospitals and industry is strongly recommended, both prior to and during 
methodology development. 

Proposers should establish the current state of the art, and explain how their proposed project goes beyond 
this. In particular, proposers should outline the achievements of EMRP JRP HLT09 (MetrExtRT) ‘Metrology 
for radiotherapy using complex radiation fields’ and EMRP JRP SIB06 (BioQuaRT) ‘Biologically weighted 
quantities in radiotherapy’ and how their proposal will build on those. 

EURAMET expects the average EU Contribution for the selected JRPs in this TP to be 1.8 M€, and has 
defined an upper limit of 2.1 M€ for this project.  

EURAMET also expects the EU Contribution to the external funded partners to not exceed 35 % of the total 
EU Contribution to the project. Any deviation from this must be justified. 

Any industrial partners that will receive significant benefit from the results of the proposed project are 
expected to be unfunded partners. 

 
Potential Impact 

Proposals must demonstrate adequate and appropriate participation/links to the “end user” community, 
describing how the project partners will engage with relevant communities during the project to facilitate 
knowledge transfer and accelerate the uptake of project outputs. Evidence of support from the “end user” 
community (e.g. letters of support) is also encouraged. 

You should detail how your JRP results are going to: 
 Address the SRT objectives and deliver solutions to the documented needs, 
 Feed into the development of urgent documentary standards through appropriate standards bodies, 
 Transfer knowledge to the radiotherapy sector. 

You should detail other impacts of your proposed JRP as specified in the document “Guide 4: Writing Joint 
Research Projects (JRPs)” 
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You should also detail how your approach to realising the objectives will further the aim of EMPIR to develop 
a coherent approach at the European level in the field of metrology and include the best available 
contributions from across the metrology community. Specifically the opportunities for: 

 improvement of the efficiency of use of available resources to better meet metrological needs and 
to assure the traceability of national standards 

 the metrology capacity of EURAMET Member States whose metrology programmes are at an early 
stage of development to be increased 

 organisations other than NMIs and DIs to be involved in the work 
 
 

Time-scale  

The project should be of up to 3 years duration. 
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Title: Metrology for clinical implementation of dosimetry in 
molecular radiotherapy 
 
 
Abstract 

Molecular radiotherapy (MRT) is prescribed to patients on the basis of the maximum activity of the 
therapeutic radiopharmaceutical that has been shown in clinical trials to minimise the incidence of damage to 
critical normal tissues to less than an acceptable fraction of the trial population (typically 5 %). However the 
radiation doses received by individual patients vary hugely because of differences in uptake and retention of 
the therapeutic agent. The treatments could be improved dramatically by measurement of absorbed dose to 
the critical tissues on individual patients.  

 
Keywords  

Molecular radiotherapy; radionuclide dosimetry; dose inhomogeneity; absorbed dose uncertainty; traceable 
calibration, quantitative imaging. 

 
Background to the Metrological Challenges 

Molecular radiotherapy (nuclear medicine therapy) is conventionally prescribed to patients on the basis of 
the maximum activity of the therapeutic radiopharmaceutical that has been shown in clinical trials to minimise 
the incidence of damage to critical normal tissues to an acceptable fraction of the trial population (typically 
5%). This implies that the other 95% potentially could have received a higher activity and therefore a more 
effective treatment. Treatment planning based on individual patient dosimetry is clearly desperately needed. 

A critical element that is lacking is a strong metrology driven standardised dosimetry protocol that can be 
used in multi-centre clinical trials and accepted as the new standard practice. 

The current state-of-the-art of dosimetry for external beam radiotherapy (photons, protons, and heavy ions) 
and brachytherapy, is to use an internationally agreed dosimetry protocol giving traceability to primary 
standards of absorbed dose, and agreed standard practice for commissioning and using patient treatment 
planning systems. No such protocols or standard practice exist for MRT.  

 
Objectives 

Proposers should address the objectives stated below, which are based on the PRT submissions.  
Proposers may identify amendments to the objectives or choose to address a subset of them in order to 
maximise the overall impact, or address budgetary or scientific / technical constraints, but the reasons for 
this should be clearly stated in the protocol.  

The JRP shall focus on metrology research necessary to provide a standardised and harmonised European 
framework for clinical implementation of dose planning in molecular radiotherapy (MRT). 

The specific objectives are 
1. To develop more accurate and metrologically traceable activity measurements with reduced 

uncertainties of therapeutic and imaging radionuclides including both beta- and alpha- 
emitters. Exploit new technologies to develop a suitable transfer instrument for 
measurements of activity to be used in clinics. Branching ratios and emission probabilities for 
the chosen radionuclide(s) should be determined for improved quantitative imaging accuracy 
and dose estimation. 

2. To develop methods for more accurate and harmonised quantitative multimodal imaging by 
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(i) development of 3D printings method to generate biologically equivalent phantoms with 
heterogeneous activity distributions with a range of geometrical complexity for validation 
of multimodal imaging used for dose planning of MRT treatments 

(ii) development of a reference database of images of phantoms that are universally 
readable and by the development of measurement protocols for in-clinic validation 
measurements.  

3. To improve the accuracy and metrological traceability in the calculation of dose from activity-
time distributions: refinement of absorbed dose standards; validation of alternative 
calculation methods in phantoms and patients by employing novel 3D detection techniques 
of dose distribution using measurements and Monte Carlo simulations. 

4. To determine uncertainties in relation to the full MRT dose measurement chain from activity 
administration to the patient; image quantification including uncertainties in the selection of 
volumes of interest and image reconstruction; interpolation/extrapolation and integration of 
activity-time curves and determination of the overall evaluated uncertainty in the absorbed 
dose quantification process by application of Bayesian approaches. 

5. To facilitate the take up of the technology and measurement infrastructure developed by the 
project by healthcare professionals (clinical centres) and industry (scanner manufacturers 
and software developers). 

These objectives will require large-scale approaches that are beyond the capabilities of single National 
Metrology Institutes and Designated Institutes, and it is expected that multidisciplinary teams will be required. 
To enhance the impact of the research, the involvement of the appropriate user community such as medical 
practitioners, medical (academic) hospitals and industry is strongly recommended, both prior to and during 
methodology development. 

Proposers should establish the current state of the art, and explain how their proposed project goes beyond 
this. In particular, proposers should outline the achievements of the EMRP project HLT11 MetroMRT 
(Metrology for molecular radiotherapy) and how their proposal will build on those. 

EURAMET expects the average EU Contribution for the selected JRPs in this TP to be 1.8 M€, and has 
defined an upper limit of 2.1 M€ for this project.  

EURAMET also expects the EU Contribution to the external funded partners to not exceed 35 % of the total 
EU Contribution to the project. Any deviation from this must be justified. 

Any industrial partners that will receive significant benefit from the results of the proposed project are 
expected to be unfunded partners. 

 
Potential Impact 

Proposals must demonstrate adequate and appropriate participation/links to the “end user” community, 
describing how the project partners will engage with relevant communities during the project to facilitate 
knowledge transfer and accelerate the uptake of project outputs. Evidence of support from the “end user” 
community (e.g. letters of support) is also encouraged. 

You should detail how your JRP results are going to: 
 Address the SRT objectives and deliver solutions to the documented needs, 
 Feed into the development of urgent documentary standards through appropriate standards bodies, 
 Transfer knowledge to the nuclear medicine therapy sector. 

You should detail other impacts of your proposed JRP as specified in the document “Guide 4: Writing a Joint 
Research Projects (JRPs)”. 

You should also detail how your approach to realising the objectives will further the aim of EMPIR to develop 
a coherent approach at the European level in the field of metrology and include the best available 
contributions from across the metrology community. Specifically the opportunities for: 

 improvement of the efficiency of use of available resources to better meet metrological needs and 
to assure the traceability of national standards 

 the metrology capacity of EURAMET Member States whose metrology programmes are at an early 
stage of development to be increased 

 organisations other than NMIs and DIs to be involved in the work 
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Time-scale  

The project should be of up to 3 years duration. 
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Title: Metrology for accuracy of clinical dose delivery in hadron 
therapy 
 
 
Abstract 
Radiotherapy using proton and ion beams is one of the fastest growing cancer treatment strategies 
worldwide allowing delivery of lethal doses of radiation to tumours with potentially unprecedented accuracy 
and significant sparing of surrounding healthy tissues. The rapid development of dedicated hadron therapy 
centres (18 currently in operation in EU, doubled since 2010) and the fast advances of related technologies 
promise to extend the treatment’s application and efficacy. However, this also results in new challenges and 
metrological needs. Protocols, guidelines and characterisation tools are urgently needed to support clinical 
implementation, trial design, optimisation of hadron therapy full potentials and increase patient safety. 

 
Keywords  
Radiotherapy, Hadron therapy, Dosimetry, Radiation protection, Neutrons, Biological Effectiveness, 
Phantoms. 

 
Background to the Metrological Challenges 

In Europe 18 hadron therapy centres are in operation, 6 are under construction and a further 10 are planned 
due to the establishment of commercial products and development of new technologies. This will lead to an 
expected number of proton and carbon ion therapy patients in the EU of the order of over 30,000 patients 
per year. While tools and an established metrology for assessment of the dose delivered to patients exist for 
conventional X-ray dosimetry standards, present standards and protocols for protons and ions do not 
adequately reflect the new technologies. This affects treatment outcome, jeopardises the advantage of 
particle treatments and poses challenging obstacles to the further development of associated technologies 
and establishment of clinical trials. In order to improve the status of hadron therapy and benefit from its full 
therapeutic potential, it is necessary to improve all the steps of the metrological chain from the primary 
standards, to the knowledge of dose deposition at micro- and nano-scale, to verification of the dose in and 
around the tumor and to link to the biological response. This will require characterisation of primary and 
secondary standards for the new modalities, improved knowledge and measurement accuracy of key 
parameters for clinically beams, tools and methods for assessment of primary and secondary radiation dose 
and good practice guidelines. 

Reference dosimetry and assessment procedures for characterising particle beams in existing hadron 
therapy centres are mainly based on local expertise. While the potential of calorimeters as primary 
instruments for proton and ion beam dosimetry has been investigated in previous projects, no operational 
primary standards exist. Their characterisation has so far been restricted to a limited range of specific 
reference conditions (broad, passive or scattered beams) and has not addressed the increasingly complex 
radiation fields that are nowadays applied such as e.g. in intensity modulated proton therapy. 

 
Objectives 

Proposers should address the objectives stated below, which are based on the PRT submissions.  
Proposers may identify amendments to the objectives or choose to address a subset of them in order to 
maximise the overall impact, or address budgetary or scientific / technical constraints, but the reasons for 
this should be clearly stated in the protocol.  

The JRP shall focus on the development of metrological capacity in hadron therapy by cooperatively 
addressing all the steps of clinical dose delivery. 
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The specific objectives are 

1. To develop tools and methodology for beam characterisation and modelling. This should 
include characterisation of non-uniform, pulsed and scanned beams with nanodosimetric 
characteristics, beam stability and delivery modalities. Innovative technological approaches 
should be investigated as a simpler, lower cost and more accurate means of range 
verification. 

2. To develop dosimetry techniques for complex beam delivery. Investigations into water and 
tissue equivalent materials, detector development, validation and comparison combined with 
advanced Monte Carlo modelling should be used to evaluate and reduce the uncertainty. 
This should include primary and secondary radiation. 

3. To develop tools and methodology to verify the accuracy of clinical and secondary dose 
delivery. This should include end-to-end assessments of delivery accuracy, which take into 
consideration pre-treatment imaging, treatment planning and radiation transport modelling. It 
should require development of anthropomorphic and 4D phantoms (including specific sites 
and paediatric) to assess the distribution of dose and the dose-mean lineal energy in the 
nanometre region as a measure related to radiation quality. It should include metrology for 
the assessment of secondary radiation doses at patient level for risk estimation. 

4. To design protocols and guidelines for quality control and inter-centre comparisons. Updating 
the existing guidelines with appropriate tolerances for the new modalities should be 
performed after reviewing local quality assurance procedures. Audit procedures for inter-
centre verification, neutron determination and guidelines for biological verification should also 
be addressed. 

5. To facilitate the take up of the technology and measurement infrastructure developed by the 
project by healthcare professionals and instrumentation manufacturers. 

These objectives will require large-scale approaches that are beyond the capabilities of single National 
Metrology Institutes and Designated Institutes, and it is expected that multidisciplinary teams will be required. 
To enhance the impact of the research, the involvement of the appropriate user community such as medical 
practitioners, medical (academic) hospitals and industry is strongly recommended, both prior to and during 
methodology development. 

Proposers should establish the current state of the art, and explain how their proposed project goes beyond 
this.  

EURAMET expects the average EU Contribution for the selected JRPs in this TP to be 1.8 M€, and has 
defined an upper limit of 2.1 M€ for this project.  
 
EURAMET also expects the EU Contribution to the external funded partners to not exceed 35 % of the total 
EU Contribution to the project. Any deviation from this must be justified. 

Any industrial partners that will receive significant benefit from the results of the proposed project are 
expected to be unfunded partners. 

 
Potential Impact 

Proposals must demonstrate adequate and appropriate participation/links to the “end user” community, 
describing how the project partners will engage with relevant communities during the project to facilitate 
knowledge transfer and accelerate the uptake of project outputs. Evidence of support from the “end user” 
community (e.g. letters of support) is also encouraged. 

You should detail how your JRP results are going to: 
 Address the SRT objectives and deliver solutions to the documented needs, 
 Feed into the development of urgent documentary standards through appropriate standards bodies, 
 Transfer knowledge to the healthcare sector. 

You should detail other impacts of your proposed JRP as specified in the document “Guide 4: Writing a Joint 
Research Projects (JRPs)”. 

You should also detail how your approach to realising the objectives will further the aim of EMPIR to develop 
a coherent approach at the European level in the field of metrology and include the best available 
contributions from across the metrology community. Specifically the opportunities for: 
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 improvement of the efficiency of use of available resources to better meet metrological needs and 
to assure the traceability of national standards 

 the metrology capacity of EURAMET Member States whose metrology programmes are at an early 
stage of development to be increased 

 organisations other than NMIs and DIs to be involved in the work 
 
Time-scale  

The project should be of up to 3 years duration. 
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Title: Biologically relevant metrology of ionising radiation 
 
Abstract 

A long-term approach is needed to develop biologically-relevant and personalised radiation metrology in 
Europe. This should encompass the realisation of radiation quantities that establish a clear link between the 
physical effects of radiation at the microscopic and nanoscopic scale and the resulting biological effects, 
which are of paramount importance for the future development of radiation therapy with combined treatment 
modalities. They are also a prerequisite for a metrological underpinning of radiobiological techniques which 
are the key to determining individual radiation sensitivity in radiotherapy and radiation protection. To achieve 
these goals, detectors should be developed which are capable of measuring all of the biologically-relevant 
multi-scale characteristics of particle track structure, including the correlation between multiple targets and 
measurement in mixed radiation fields. Also, the multi-scale approach should be extended from initial 
radiation damage to late biological consequences and towards its integration into radiation transport 
calculations. Finally, the uncertainty associated with the measured and simulated micro- and nanodosimetric 
parameters of track structure should be assessed. 

The specific objectives aim at laying the foundation for the long-term development of a metrological support 
for radiobiological methods and radiation quantities based on the micro- and nanoscopic pattern of radiation 
interactions. They build on the achievements made in the EMRP project SIB06 BioQuaRT, in particular the 
multi-scale approach to characterising charged particle track structure. 

Keywords  

Ionising radiation metrology, biological multi-scale model, particle track structure, radiation quality, 
radiobiology, radiation protection, radiotherapy, microdosimetry, nanodosimetry 

Background to the Metrological Challenges 

A harmonised metrological basis for the quantitative characterisation of the effects of ionising radiation, at 
µm to nm scales needs to be developed in alignment with the EURAMET TC-IR Road Map “Novel dosimetry 
concept for ionising radiation interaction with matter”. This need is being driven by the European Society of 
Therapeutic Radiation and Oncology (ESTRO) 2020 vision of a multi-disciplinary approach to individualised 
radiotherapy [1] and the Multidisciplinary European Low Dose Initiative (MELODI) [2,3], which requires a 
proper assessment of the low-dose radiation risk for radiation protection. Individual radiation sensitivity also 
needs to be considered, i.e. balancing the chance of curing a tumour, with the risks of imposing adverse side 
effects or of inducing cancer or other diseases by involuntary exposure to ionising radiation. 

There were an estimated 3.45 million new cases of cancer in Europe in 2012 [4] and about 50 % of these 
patients underwent radiotherapy, mostly using high energy (MeV) photon or electron beams. Alternative 
approaches, for example brachytherapy, targeted radionuclide therapy and treatment modalities using proton 
or carbon ion beams that are completely stopped in the body, have therapeutic advantages for specific types 
of tumours. In the future, combining different irradiation modalities is expected to lead to higher cure rates 
but, the correct combined radiotherapy dose (absorbed dose to water) would need to be prescribed. For 
example, using these alternative approaches the same biological effect can generally be obtained with a 
smaller absorbed dose (i.e. the absorbed dose is a macroscopic average whereas the biological effect is due 
to radiative energy transfer at the DNA, cell, cytoplasm and tissue scale) [5,6]. Therefore, additional 
weighting factors have to be employed to convert the absorbed dose into quantities that are better suited for 
predicting the biological outcome (e.g. the relative biological effectiveness). The different methodologies that 
have been used for this need to be harmonised based on new, still to be developed radiation quantities that 
give a clear separation between the physical effects of a radiation exposure, which depend on the modality, 
and the genuine biological effects, which are independent of the modality [7]. This will require a 
comprehensive investigation of the relationship between the characteristics of the particle track structure and 
the biological radiation effects for different endpoints. Measurement and simulation techniques for 
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determining the micro- and nanoscopic distributions of radiation interactions (i.e. at the cellular and DNA 
level) will also need to be further developed towards a metrological level with traceability to standards and 
uncertainty budgets established.  

Within the EMRP project SIB06 BioQuaRT, the ground work has been done for the development of a multi-
scale approach for the characterisation of the particle track structure of ion beams. Advanced types of 
microdosimeters and different approaches to nanodosimetry, simulating a single target, have been 
developed and compared for radiation qualities of mono-energetic ions. An integrated micro- and 
nanodosimeter has been built and radiobiological reference data have been produced for cell irradiations at 
an ion microbeam for which the radiation quality of the mono-energetic ions was characterised using this 
instrument. A numerical tool for simulating particle track structure and radiation effects at the cellular and 
sub-cellular scale, down to the DNA molecule, has been developed and used to interpret the outcome of 
radiobiological assays on early biological radiation effects. Based on this tool, a potential pathway towards 
the application of the multi-scale approach in treatment planning has been investigated for the special case 
of ion beam therapy. In parallel, complementary experimental approaches for the characterisation of ionising 
particle track structure and the linking of micro- and nanodosimetry have been developed and alternative 
multi-scale approaches for predicting the biological consequences of ion beams in biological cells have also 
been formulated. The proper assessment of the uncertainty of micro- and nanodosimetric quantities obtained 
by simulations of track structure has been recently identified as an important issue by several EURADOS 
working groups. 

 
Objectives 

Proposers should address the objectives stated below, which are based on the PRT submissions. Proposers 
may identify amendments to the objectives or choose to address a subset of them in order to maximise the 
overall impact, or address budgetary or scientific / technical constraints, but the reasons for this should be 
clearly stated in the JRP-Protocol.  

The JRP shall focus on the biologically relevant and personalised radiation metrology of novel dosimetry.  

The specific objectives are 

1. To develop measurement instruments with novel detectors for the multi-scale 
characterisation of ionising particle track structure. This should include the analysis and 
comparison of existing detector technologies and the investigation of advanced detection 
schemes based on nano-structure technologies with respect to their potential to build easy-
to-use detectors for field use. 

2. To extend the multi-scale simulation tool, from initial biological radiation effects to incorporate 
modelling of cell killing and functional changes in single cells and tissue, by developing 
existing radiobiological models. 

3. To extend the multi-scale approach to all forms of radiation therapy and to integrate it into 
treatment planning. This should go beyond the Monte-Carlo approach, with analytical 
descriptions of track structure and alternative techniques for simulation being built into a 
prototype simulation tool. 

4. To establish an uncertainty budget for the particle track structure characteristics obtained by 
micro-dosimetric and nano-dosimetric measurement and by multi-scale simulations. 

5. To facilitate the take up of the technology and measurement infrastructure developed by the 
project by healthcare professionals (radiotherapy centres) and industry (instrumentation 
manufacturers). 

These objectives will require large-scale approaches that are beyond the capabilities of single National 
Metrology Institutes and Designated Institutes, and it is expected that multidisciplinary teams will be required. 
To enhance the impact of the research, the involvement of the appropriate user community such as medical 
practitioners, medical (academic) hospitals and industry is strongly recommended, both prior to and during 
methodology development. 

Proposers should establish the current state of the art, and explain how their proposed project goes beyond 
this. In particular, proposers should outline the achievements of the EMRP project SIB06 BioQuaRT and how 
their proposal will build on those. 

EURAMET expects the average EU Contribution for the selected JRPs in this TP to be 1.8 M€, and has 
defined an upper limit of 2.1 M€ for this project.  
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EURAMET also expects the EU Contribution to the external funded partners to not exceed 35 % of the total 
EU Contribution to the project. Any deviation from this must be justified. 

Any industrial partners that will receive significant benefit from the results of the proposed project are 
expected to be unfunded partners. 

 
Potential Impact 

Proposals must demonstrate adequate and appropriate participation/links to the “end user” community, 
describing how the project partners will engage with relevant communities during the project to facilitate 
knowledge transfer and accelerate the uptake of project outputs. Evidence of support from the “end user” 
community (e.g. letters of support) is also encouraged. 

You should detail how your JRP results are going to: 
 Address the SRT objectives and deliver solutions to the documented needs, 
 Feed into the development of urgent documentary standards through appropriate standards bodies, 
 Transfer knowledge to the radiology sector. 

You should detail other impacts of your proposed JRP as specified in the document “Guide 4: Writing Joint 
Research Projects (JRPs)”. 

You should also detail how your approach to realising the objectives will further the aim of EMPIR to develop 
a coherent approach at the European level in the field of metrology and include the best available 
contributions from across the metrology community. Specifically the opportunities for: 

 improvement of the efficiency of use of available resources to better meet metrological needs and 
to assure the traceability of national standards 

 the metrology capacity of EURAMET Member States whose metrology programmes are at an early 
stage of development to be increased 

 organisations other than NMIs and DIs to be involved in the work 
 

Time-scale  

The project should be of up to 3 years duration. 
 
Additional information 

The references were provided by PRT submitters; proposers should therefore establish the relevance of any 
references. 

[1] Vincenzo Valentini, Jean Bourhis, Donal Hollywood, (2012) ESTRO 2012 Strategy Meeting: Vision 
for Radiation Oncology, Radiotherapy and Oncology 103 99-102. 

[2] High Level and Expert Group (HLEG), Report of High Level and Expert Group on European Low 
Dose Risk Research, (2009). URL: http://www.hleg.de/fr.pdf. Accessed 12 March 2015. 

[3] URL: http://www.melodi-online.eu/index.html. Accessed 12 March 2015. 

[4] J. Ferlay et al., (2013) Cancer incidence and mortality patterns in Europe: Estimates for 40 countries 
in 2012, European Journal of Cancer 49, 1374– 1403. 

[5] Bernard W. Stewart and Christopher P. Wild (Eds.), (2014) World Cancer Report, World Health 
Organisation, Lyon. 

[6] IAEA, (2008) “Relative Biological Effectiveness in Ion Beam Therapy”, Technical Report Series Vol. 
461 International Atomic Energy Agency, Vienna. 

[7] BIPM-CCRI. (2005) Report of the 19th Meeting, BIPM. Consultative Committee for Ionizing Radiation 
Report, BIPM. Published online at http://www.bipm.org/utils/common/pdf/CCRI19.pdf. 
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Germany 1 BfS 1

To improve knowledge on the relationship between health effects and exposure to 
internal emitters at low doses/dose-rates through epidemiological studies including 
biological samples. 3-5 4

Germany 1 BfS 2
To reduce the predictive uncertainty of radioecological models by identifying
and	modelling	key	processes. 2-4 4

Germany 1 BfS 3

To improve existing emergency preparedness and response systems by
considering recent findings on indirect (e.g. psycho‐social) health impacts
and	developing	a	holistic	and	sustainable	strategy.

4 4

Germany 1 BfS 4

To identify and validate biomarkers for exposure, early and late effects for 
radiation-induced health effects and to integrate them in molecular 
epidemiological studies, and/or emergency preparedness activities. 2-4 4

Germany 1 BfS 5
To examine the impact of individual and/or group level susceptibility on
radiation	risk	in	humans. 2-4 4

Belgium 3 SCK•CEN 6

The role of genetic and epigenetic changes in heritable/transgenerational and 
somatic effects relevant to individual and population health of non-human 
organisms 2-3 4

Belgium 3 SCK•CEN 7
Radioecology at the service of mitigating impacts of nuclear accidents: the case of 
Fukushima 3 3-4

Belgium 3 SCK•CEN 8
Case studies exploring the practice of transdisciplinarity and ethical reflection in 
radiation protection research 0,5 2

Hungary 15 OSSKI 9

To explore immune- and inflammation-related mechanisms in the development of 
radiation induced late side effects such as various cancers and different 
degenerative disorders of the cardiovascular, central nervous and hematopoietic 
system 3-4 4

Hungary 16 MTA EK 10
To explore the role of spatial inhomogeneity of radiation burden in cellular, tissue 
and health effects in case of internal exposure 1-2

Germany 18 HMGU LTP KIT 11 Biokinetic	models	for	incorporated	radionuclides 4-6 partn 3-4

Germany 18 HMGU LTP KIT 12 Secondary	Neutrons	Issues	in	Modern	Radiotherapy	Applications 4 partners3-5
Germany 18 HMGU LTP KIT 13 Source	term	estimation	with	external	and	in‐plant	data 4-6 partners

Portugal 24 FCT 14
Radioprotection and nanotechnology: a case for a converging technology approach 
towards innovation. 2 3-5

Portugal 24 FCT 15
Medical Radiation Protection: Integrating Radiobiology, Dosimetry, Epidemiology 
and Modelling 6-8 3-5

Portugal 24 FCT 16 Nano and microdosimetry research for radiological applications 1 3-4

Portugal 24 FCT 17

Environmental availability of radionuclides in the biosfere and their impact on 
wildlife and human food chain. Process-based model parameterization, 
characterization of variability, uncertainty assessment and communication 2-4 3-5

Portugal 24 FCT 18

Development of tools, datasets and guidance to select and evaluate the 
effectiveness of different remediation strategies in existing exposure situations 
(e.g. following radiological / nuclear accidents and/or NORM/TeNORM 2-3 3-5

Portugal 24 FCT 19 Development of monitoring strategies, processes and tools 1 2-4
Portugal 24 FCT 20 Human health risk from environmental exposure 1-2 3-5

Romania 27 IFA-MG 21
Targeted and non-targeted effects induced by radiopharmaceuticals labeled with 
beta-emitting radionuclides 7 3,5

Romania 27 IFA-MG 22 Using miRNA signature as biomarker for ionizing radiation (IR) effects 1 3
Romania 27 IFA-MG 23 Improved methods for radiological monitoring in environment 0,95 3

Romania 27 IFA-MG 24
Harmonization of the scientfic, methodological and practical basis for intervention 
in case of a nuclear accident or radiological emergency 1 3

Romania 27 IFA-MG 25

Characteristics of the radiation beams generated by laser-matter interaction under 
the test conditions  f the CETAL facility from INFLPR
and development of an on-line personal dosimetry system 0,065 3

Romania 27 IFA-MG 26 Nano-materials development for ionising radiation and contamination detection 5-10 5-10

Romania 27 IFA-MG 27
Improvement of the individual radiological monitoring methods and procedures by 
joining the SRA of the European Radiation Dosimetry Group. 0,7 3

1
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Slovakia 29 VUJE 28

topic without template: Obtaining the knowledge base in the field of effects and 
risks related to radon, including radon interaction with other risk factors, for 
example smoking / /

Slovakia 29 VUJE 29

topic without template: • Harmonization and development of methods of radon 
measurement in houses and workplaces with the aim to obtain more precise data 
for radon risk calculations / /

Slovakia 29 VUJE 30

topic without template: Dissemination of knowledge concerning human effective 
doses from natural radionuclides and development of new approaches to the 
effective dose calculation / /

Slovakia 29 VUJE 31
topic without template: Development of approaches for localization of buildings 
and workplaces with expected high radon concentrations / /

Slovakia 29 VUJE 32
topic without template: Research of radiation damage at low doses by Tandem 
accelerator / /

Slovakia 29 VUJE 33
topic without template Dissemination of education in radiation protection and 
attracting students and junior scientists to radiation protection research / /

Slovakia 29 VUJE 34

topic without template: Improving the knowledge about 137Cs, 40K, 7Be, 14C, 
210Pb, and 222Rn in the atmosphere and about the impact of nuclear power 
plants on the environment / /

Latvia 32 UL 35
Evaluation and improvement of stakeholders and society knowledge on radiation 
protection / /

Latvia 32 UL 36
AQUATIC DISPERSION MODELS IN CASE OF RADIOACTIVE MATERIAL 
LEAKAGE FROM WASTE DISPOSALS OR RELEVANT INCIDENTS / /

Latvia 32 UL 37 RISK ASSESSMENT OF NATURAL RADIOACTIVITY SOURCES / /

Latvia 32 UL 38
DEVELOPMENT AND TESTING OF NOVEL AND EXISTING 
RADIOPROTECTORS / /

Germany 1 BfS Remarks

BfS	encourages,	where	appropriate,	(1)	the	use	of	archived	biological	
materials	from	prior	EUfunded	research	projects,	(2)	the	integration	of	
experienced	laboratory	networks		such	as	e.g.
RENEB,	STORE),	and	the	integration	of	expertise	from	outside	the	field	of	
radiation	research,	in
particular	expertise	from	the	medical	research	field.

Belgium 3 SCK•CEN Remarks

MELODI reordered: 3,4,1,2,5 + rewording of health effects specifying cataract 
and circulary diseases into cancer and non-cancer

Belgium 3 SCK•CEN Remarks
EURADOS: extra support to topic 2, 4 and 5

Belgium 3 SCK•CEN Remarks NERIS: extra support to topics 1,2,3 and suggest higher ranking of 6
Belgium 3 SCK•CEN Remarks ALLIANCE:support to ranking of ALLIANCE topics +  2 extra topics
France 6 CEA Remarks see track changes in MELODI statement

Spain 14 CIEMAT Remarks

supports the statements of the associations
missing topic on radiation protection of patien, but assumed to be part of medical 
statement

Germany 18 HMGU + LTPs Remarks

in favour of a large integrated project addressing the issue of health risks from low-
dose and low-dose-rate radiation exposures (without specifying) and a small 
number of specific topics, relying on SRAs and statements of associations

2
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Slovakia 29 VUJE Remarks

1. As an active participant within the NERIS Platform Slovak Republic 
representing institutions and stakeholders expressed support for the all NERIS 
Platform priorities and suggested topics for the research. It was stressed that many 
EU projects had good results but not all have been successfully disseminated and 
implemented. It was stressed the need in further development of modelling and 
emergency response strategies development, including monitoring strategies and 
dosimetry control  with focus on terroristic attacks with unknown sources. Here 
the complexity of the problem solving is important starting from the source and 
dissemination of radioactivity and ending with education and training of first 
responders in radiation protection as well as medical staff. Multidisciplinary 
approach involving all parts of CBRN on one side and population on other side is 
required (priority 2 and Priority 4 of NERIS).  Many of tasks are related to the 
Alliance, EURADOS and MELODI outputs and contributions.

Slovakia 29 VUJE Remarks

2. The Priority 1 of MELODI “To explore the shape of the dose‐response 
relationship for radiation induced health effects at low doses/dose‐rates based on 
key informative epidemiological studies (including where appropriate, molecular 
or other biomarkers) for internal and/or external emitters, incorporating detailed 
dosimetric assessment” was found as the most important in the range of MELODI 
Priorities and has been supported by the participants.

Slovakia 29 VUJE Remarks

3. Within the Alliance challenges (referred in the SRA) especially the challenge 2 
“Determine ecological consequences under realistic exposure conditions”, task 3 
“Understand the interactions between ionising radiation effects and other co-
stressors”, linked to the MELODI was required to be taken with high research 
priority. Especially representatives of the Ministry of Transport focused attention 
on the pilots and stewards and their exposure and other important co-stressors 
which have to be studied and the results have to be brought to practice. The 
interaction with EURADOS on the dosimeters development is essential.

Slovakia 29 VUJE Remarks

4. As it was previously mentioned EURADOS and their priorities/ vision (SRA) in 
connection with other priorities play an important role and as you can see above 
there is support of the Vision 2 “Towards improved radiation risk estimates 
deduced from epidemiological cohorts” task “To improve retrospective dosimetry 
for exposure pathways already considered”,  Vision 3 “Towards an efficient dose 
assessment for radiological emergencies” tasks “To develop strategies and 
methods to increase measurement capacity”  and “To quantify doses after 
accidental internal contamination”, and Vision 5 “Towards improved radiation 
protection of workers and the public” task “To develop accurate and on-line 
personal dosimetry for workers”.

Slovakia 29 VUJE Remarks

5. It was stressed as very important the focus on the Education and Training in the 
radiation protection especially of the new generation of specialist, but not less 
important also education of other stakeholders via popularization of information in 
the radiation protection and sustainable popularization and dissemination of the 
results and information.

Slovakia 29 VUJE Remarks

6. The Slovak Republic is actively involved in the FP7 PLATENSO project 
focusing on the “Building a platform for enhanced societal research related to 
nuclear energy in Central and Eastern Europe”. The results of this project, may be 
even partial have to be studied and could form some part of the Strategy Research 
Agenda of the Social sciences and Humanity. The PLATENSO Project co-
ordinator could be contacted and agreement on the use of results could be 
achieved.

Slovakia 29 VUJE Remarks

7. It was stressed that the research area of the decommissioning, especially 
recovery management even after the NPP decommissioning not only after an 
accident could be also taken into consideration within the research priorities.
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Comments / Statements

Environmental availability and impact of radionuclides in terrestrial and freshwater 
ecosystems (including human food chain) and their interactions with atmosphere, 
incorporating physical, chemical and/or biological processes. Validated process-based 
model parameterisation, characterisation of variability and uncertainty, and guidance for 
fit-for-purpose models (ranked as ALLIANCE priority 1) A1

Biomarkers of exposure and effects to living organisms as operational outcomes of a 
mechanistic
understanding of intra- and inter-species variation of radiosensitivity to chronic low dose
exposure situations (ranked as ALLIANCE priority 2) A2
Development of models/tools, and datasets for their calibration and validation and 
guidance to select and evaluate the effectiveness of different remediation strategies in 
long-lasting exposure situations (e.g. nuclear accidents and/or NORM/TeNORM) 
(ranked as ALLIANCE priority 3) A3
Multiple stressors and modulation of radiation effects in living organisms (ranked as 
ALLIANCE priority 4). A4
To quantify correlations between track structure and radiation damage (EURADOS 
priority 1) E1 3 4
To improve neutron dosimetry techniques (EURADOS priority 2) E2 3 4

To quantify doses after accidental internal contamination (EURADOS priority 3) E3 2 4

To develop accurate and on-line personal dosimetry for workers (EURADOS priority 4) E4 2 4
To improve the measurement and combination of out-of-field radiotherapy and imaging 
doses in photon and particle radiotherapy, for input to epidemiological studies 
(EURADOS priority 5) E5 3 4

To improve dosimetry in modern external beam radiotherapy (EURADOS priority 6) E6 3 4

To explore the shape of the dose‐response relationship for radiation induced health 
effects at low doses/dose‐rates based on key informative epidemiological studies 
(including where appropriate, molecular or other biomarkers) for internal and/or external 
emitters, incorporating detailed dosimetric assessment. (MELODI priority 1) M1 5-7 4

To explore and define the role of epigenetic modifications in radiation‐induced health 
effects following exposure to low doses/low dose rates. (MELODI Priority 2) M2 1-2 4

To identify, develop and validate biomarkers for exposure, early and late effects for 
cancer or/and non‐cancer diseases in relation to low doses/low‐dose rates and to 
integrate them in molecular epidemiological studies. (MELODI Priority 3) M3 2-4 4
To explore the roles of specific target cells for low dose/dose‐rate radiation‐induced late 
developing health effects such as cancers, circulatory diseases and cataract. (MELODI 
priority 4) M4 2-3 4
To understand the potential impact of individual susceptibility on radiation risk using 
cohorts and/or systems models with variations in sensitivity to low doses of radiation, so 
that differences in the response pathways can be detected and biomarkers validated. 
(MELODI priority 5) M5 2-4 4
Assessment of and communication on uncertainties (NERIS priority 1) N1 1-2 3
Robust decision--‐making (NERIS priority 2) N2 1-2 3
Countermeasure strategy preparedness (NERIS priority 3) N3 0,7-1,5 3
Atmospheric dispersion modelling (NERIS priority 4) N4 1-2 3
Local radio--‐ecological models (NERIS priority 5) N5 0,5-1 3
Monitoring strategies (NERIS priority 6) N6 1-2 3
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Individualised patient dosimetry for medical use of radiation (med priority 1) MD1
Individual patient-related radiation sensitivity and early biomarkers of response and 
morbidity (med priority 2) MD2

Patient-tailored diagnosis and treatment:  full exploitation and improvement of 
technology and techniques with clinical and dose structured reporting (med priority 3) MD3
Improvement of use of evidence-based guidelines for medical imaging procedures: risk-
benefit assessment and communication (med priority 4) MD4
Infrastructure for quality assurance:  data coding, collection and management for a 
comprehensive medical imaging database and biobank (med priority 5) MD5
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FUNDED OPERRA PROJECT TITLE addressing call topic

HARMONE: Harmonising Modelling Strategies of European Decision Support Systems 
for Nuclear Emergencies

Spatial and temporal environmental modelling and human dose assessment after a nuclear 
accident

SHAMISEN: Nuclear emergency situations - improvement of medical and health 
surveillence Development of health surveillance procedures
CATHYMARA: Child and Adult Thyroid Monitoring After Reactor Accident Development of monitoring strategies, processes and tools
VIBRATO: Validation in vivo of immune biological indicators of radiation exposure to 
use for emergency situations, the determination of health effects and molecular 
epidemiology

Biological indicators of radiation exposure, effects, health risk and disease susceptibility to 
inform emergency management and epidemiological studies

SOPRANO: Systems Oriented prediction of radiation risk

Determination of the role of genetic background, immunological status, age,
gender and lifestyle on radiation-induced effects, as well as identification of other factors
influencing individual radiosensitivity.

EURALOC: European epidemiological study on radiation-induced lens opacities for 
interventional cardiologists

Identification, development and validation of biomarkers for radiationinduced
health (cancer and non-cancer) effects through sound molecular epidemiological
studies in children and/or adults in conjunction with most suitable and promising
retrospective and prospective cohorts with access to biological samples and sound
dosimetry.

DIMITRA: Dentomaxillofacial paediatric imaging: an investigation towards low dose 
radiation induced risks

Identification, development and validation of biomarkers for radiation-induced health (cancer 
and non-cancer) effects through sound molecular epidemiological studies in chilrden and/or 
adults in conjunction with most suitable and promising retrospective and prospective cohorts 
with access to biological samples and sound dosimetry
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EURAMET call topics with submission deadline 5 Oct 2015
For description: see binder 3 of the teleconference

A
llian

ce

N
E

R
IS

E
U

R
A

D
O

S

M
E

L
O

D
I 

m
ed

icin
e

social sc &
 h

u
m

an
ities

B
S

S

oth
ers

S
tak

eh
old

ers

In
frastru

ctu
re

E
&

T

SRT h12 Radionuclide metrology for improved diagnosis and
treatments in nuclear medicine
SRT h16 Accurate references and traceability for radiation quantities under 
non equilibrium conditions in radiotherapy
SRT h18 Metrology for clinical implementation of dosimetry in molecular 
radiotherapy
SRT h19 Metrology for accuracy of clinical dose delivery in hadron
therapy
SRT h 19 Biologically relevant metrology of ionising radiation
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H2020 work programme call topic Scope: budget and timing
NFRP 9: Impacts of low-dose radiation exposure Thanks to research based on the high quality data collected during the medical use of ionising radiation, this action should allow 

significant progress to be made in the understanding of radiation effects and underlying mechanisms, notably by performing 
radiation molecular epidemiology studies of people who have undergone radiology procedures (i.e. looking at side-effects from 
radiotherapy on healthy surrounding tissues and tissues exposed during radiology diagnosis). The action should also consider creating a 
networked and structured repository for patient dosimetry, imaging meta-data and bio-banking, the latter being integrated with 
health databases. The action shall build on the above-mentioned Memoranda of Understanding between MELODI and a number of relevant 
European medical associations and should involve contributions from public health and/or healthcare organisations. The objective is to 
further improve the science base for recommendations to decision-makers and practitioners in the respective sectors, including for 
optimisation of radiation protection in medical imaging. The results should therefore be presented and discussed with relevant stakeholder 
groups with the view to stimulate the debate, in their respective spheres, on the possible refinement of procedures for the protection of 
concerned persons (doctors, medical physicists, patients, technicians and operators). The effective involvement of the different actors 
mentioned above and notably the interaction with MELODI and partner associations will be considered during evaluation. In line with the 
strategy for EU international cooperation in research and innovation (COM(2012)497), international cooperation is encouraged.

8-10M€ in 2017
NFRP 14: Cross-cutting support to improved knowledge 
on tritium management in fission and fusion facilities Scope: This action should assess technologies to minimise tritium permeation at source and to capture and store tritium from treatment of 

metallic waste and liquid and gaseous effluents, e.g. using photo-synthesised polymers. This action should also include (i) an assessment of 
the tritium inventory in both fission and fusion systems using state-of-the-art modelling tools for tritium migration studies, e.g. from primary 
to secondary systems between which tritium may pass, (ii) refinement of the knowledge on outgassing and release mechanisms, 
radiotoxicity, radioecology, radiobiology, dosimetry and metrology of tritium, (iii) engineering solutions for detritiation techniques 
(metals, liquids and gasses) and waste management to meet the stringent regulations in force in the EU, and (iv) tritium permeation control 
(anti-permeation techniques). Only proposals that clearly demonstrate substantial benefit for both fission and fusion, that include actors from 
both communities, and that complement the existing research efforts in both domains will be retained. In line with the strategy for EU 
international cooperation in research and innovation (COM(2012)497), international cooperation is encouraged and will be considered 
during the evaluation.. 3-5M€ in 2017
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Proposed text for CONCERT Call 1 submitted from Task 7.2: 

 

 

Education and training is an essential part of all activities within CONCERT. Proposals shall include a 

plan for integration of education and training into the research programme, with a description of the 

proposed activities. This must also give details of collaboration or involvement with academic 

departments, and of intended PhD thesis work, MSc project work, teaching seminars, ad hoc courses 

on the topics of the proposal, etc., where possible.  The plan will be assessed as an essential part of 

the impact statement and will be considered within the evaluation procedure. 

 

Submitted by the WP7 Education and Training Committee: 

Andrzej Wojcik 

Geza Safrany 

Andrea Ottolenghi 

Michèle Coeck  

Mike Atkinson 



 

WP2-WP3 teleconference: 1st call preparation 
Monday 14 September, 2015 from 13:00 – 15:00 (Brussels time) 

 

Documentation for the meeting: 

CONCERT>WP3>CONCERT 1st call preparation> Teleconference September 2015 . 
 
Agenda: 
1. Overview of topics proposed by the Associations 
2. Topics proposed by the POMs: relevance, are these topics complementary to the priorities 

proposed by the associations? 
3. Topics already funded in OPERRA/EURAMET or topics foreseen in the Euratom Work 

Programme 2016-2017 
4. Are there high priority “urgent” topics, to be treated in 1st call? 
5. Are there high priority topics requiring long duration projects (better fitting in 1st call 

than in 2nd call)? 
6. Are there topics that might be treated as generic call items?  
7. Exchanging ideas on budget per topic, number of topics in the call 
8. Merging of topics: proposal how to proceed  
9. Preparation of documents for the MB meeting (to be commonly supported by the 

associations) 
10. Follow up meeting after CONCERT MB (to be planned early October) 
 
Participants: 
WP3 leader, chair of the meeting Nathalie Impens SCK-CEN 
WP2 leader, secretary Sisko Salomaa, STUK 
WP2, secretary Liisa Sirkka  STUK 
MELODI chair Jacques Repussard IRSN 
MELODI SRA WG Michaela Kreuzer BfS 
ALLIANCE chair Hildegarde Vandenhove SCK-CEN 
ALLIANCE SRA WG Jacqueline Garnier-Laplace IRSN 
ALLIANCE Nele Horemans SCK-CEN 
EURADOS chair Werner Rühm HMGU 
EURADOS vice-chair Filip Vanhavere SCK-CEN 
NERIS + Task 3.1.3 Wolfgang Raskob KIT 
NERIS and Task 2.6 Social sciences Catrinel Turcanu SCK-CEN 
Task 2.5.1 Medical Christoph Hoeschen HMGU 
Task 2.5.2 Medical Andrea Ottolenghi UNIPV 
Task 2.7 BSS Géza Sáfrány OSSKI 
Task 3.1.2  Imre Balashazy MTA-EK 
 
  

https://extranet.sckcen.be/sites/concert/WP3/Forms/AllItems.aspx?RootFolder=%2fsites%2fconcert%2fWP3%2fCONCERT%201st%20call%20preparation&FolderCTID=&View=%7b01D469C1%2dF1E5%2d4BB1%2d9746%2d802C7652D1DE%7d


Minutes: 
 
Nathalie opened the meeting. She mentioned that the topics 1-6 are more related to possible 

criteria on how to set up a joint priority list, whereas the remaining topics are mentioning 

future decisions to be taken, and actions to prepare the ExB of next week. 

The agenda was approved. The materials of the meeting had been provided on the week before. 
The material package included: 

 Topics proposed by the associations 
 Topics proposed by POMs 
 Topics included in the EURAMET call 
 Medical SRA priorities 
 Overview table, including 

o an overview of the priority topics presented by the Associations in their 
Statements  

o priorities and remarks formulated by the POMS,  
o possibly relevant topics in the EURAMET call  
o possibly relevant call topics in the new H2020 Euratom Work Programme 2016-

2017,  
o research projects funded and to be funded (subject acceptation of the 

amendment) following the 1st and 2nd OPERRA call. 
 A proposal of CONCERT Task 2.7 on the formulation of the generic topic E&T. 

 
Since the discussions included elements related to several agenda points the minutes have 

taken this into account and convened some of them together. 

1. Overview of topics proposed by the Associations 
 

2. Topics proposed by the POMs: relevance, are these topics complementary to the 
priorities proposed by the associations? 
 

3. Topics already funded in OPERRA/EURAMET or topics foreseen in the Euratom 
Work Programme 2016-2017 

 

The meeting was started by concluding that since there are so many topics (over 60), it is 

impossible to discuss them all thoroughly during this teleconference. Instead, we should 

establish a mechanism how to proceed.  An approach in which the associations go through all 

the topics and indicate those in which they can find synergies with was suggested by Nathalie. 

However, she points out that finding synergies is only one of the criteria to be applied to select 

topics for the CONCERT call, and that it should not be regarded as a compulsory criterion. Brief 

explanation on why the selection was made would also be helpful. This suggestion was 

approved by the platform representatives. This would be performed after the teleconference, by 

the end of the week. The information would be collected on the Excel Table distributed with 

meeting materials. 

A discussion on the following aspects was conducted: 

The inclusion of social sciences aspects was discussed. It was proposed that since the 

preparation of the SRA in this field has just been started, specific topics related to social sciences 

are not expected separately. Nevertheless, for example the SRA of NERIS already includes many 

social science aspects, so they are already incorporated at least somehow. A workshop is 



foreseen on 25th of September, where will be discussed whether a separate SRA in social 

sciences will be set up, or whether social sciences will be implemented in the SRAs of the 

associations. 

The Euratom call on radiation protection is expected to be published soon. The draft work 

programme has been published: 

https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/Euratom_2016-

2017_pre-publication.pdf, and it includes a topic “NFRP 9: Impacts of low-dose radiation 

exposure”, related to medical field. The call text has been prepared in “traditional way”, by the 

Commission in cooperation with the Member states. The platforms are mentioned, but they 

have not been formally involved in the call text preparation. The call has been established upon 

request of the medical community. The Commission could not add the call "within" CONCERT, 

due to legal limitations of the budget. Therefore, the extra money for research is foreseen as a 

traditional call.  

Nathalie Impens points out that the call scope is strongly linked to the use of medical data in RP 

research, and involvement of the medical community. In the challenges, radiation protection is 

described very broad, but in the scope, only research with links with the medical are foreseen. 

Therefore she suggested whether it would be an option to give slight priority to areas not 

covered in the Work Programme 2016-2017, namely topics related to ALLIANCE and NERIS. 

The platforms EURADOS and MELODI do not object this proposal, ALLIANCE and NERIS 

acknowledge this proposal. 

It was noted that the calls by Euratom and EURAMET might overlap with the topics prepared by 

CONCERT. On the other hand, there might be similar topics, but the focus and ultimate objective 

(RP vs. Metrology) might be different. It was concluded that the proposals funded by CONCERT 

should not overlap with the work that is being funded by other instruments. Nevertheless, since 

the final selection of topics and proposals to be funded is made by the independent experts, 

without the involvement of CONCERT (except WP4), it is not possible to control this. A 

disclaimer on “no double funding” will have to be included in the CONCERT call announcement. 

It was pointed out by the associations that in addition to the synergies, the priority ranking by 

the associations must be taken into account. 

In reference to the POM contribution, it was emphasized that it is important to take it into 

account and show this but not to create a double voting system (POMs should be encouraged to 

act via the platform or become member). As the suggestions by POMs are included in the list of 

topics which are now under consideration of the platforms for finding synergies, their 

contribution is indeed taken into account. A general observation was that many of the POM 

topics addressed implementation aspects of RP or BSS. Nevertheless, the final word on topics to 

be suggested is to be made by the platforms, and the finalisation of the call announcement is 

performed by WP4 and independent experts. 

Historical aspects were discussed. Within OPERRA, a report on Radiation Protection related EU 

funded projects, FP4 – FP7 has been performed. It shows that recently, most of the funding from 

the EC has been allocated to projects related to MELODI, whereas other platforms have received 

less. There are several reasons for this, analysed in the report (distributed by Nathalie after the 

teleconference). It was concluded that while historical information is important, it should not 

https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/Euratom_2016-2017_pre-publication.pdf
https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/Euratom_2016-2017_pre-publication.pdf


define the distribution of funding in the CONCERT call. It was proposed to formulate a generic 

wording in the call text to rule out funding of projects that have been previously funded. 

4. Are there high priority “urgent” topics, to be treated in 1st call? 
 

5. Are there high priority topics requiring long duration projects (better fitting in 1st 
call than in 2nd call)? 

 

It was recognized that the projects funded in the first call have more time to work than those 

from the second call. Also there might be some topics that are urgent right now, and should be 

solved before moving forward. 

RTD supporting BSS implementation would be timely, eg. management of NORM contaminated 

sites. Task 2.7 led by Geza should contribute on this aspect. 

The platforms had mostly taken this into account in the priority preparation and usually listed 

those with highest number. Sometimes, there was no priority ranking made. 

MELODI (JR) proposed that the first call could address more basic research (requiring more 

time) and the second call could be more applied. This was supported by ALLIANCE (JG-L). 

Medical SRA (CH) would take up two topics: biomarkers and individualised dosimetry, need to 

patient material.  

6. Are there topics that might be treated as generic call items?  
 

The Education and Training as well as the infrastructures (including capitalisation of data, tools 

and models) were commonly recognized as important generic items. Also dissemination, social 

science aspects, good dosimetric quality and information on how to deal with uncertainties 

were mentioned.  

The E&T WP7 had already provided a suggestion on how to include the E&T within the call, and 

a text from WP6 Infrastructures is expected. 

7. Exchanging ideas on budget per topic, number of topics in the call 
 

In general, 4-5 topics, with funding of 2-3 M€ per topic, 1-2 M€ per project will probably be 

suitable – but this depends of course on the content of the topics so no final conclusions were 

made. It seemed too early to go into details before synergetic topics have been recognized.  

This discussion is also strongly related to the preparation of the ranking list of the proposals, 

namely whether the proposals are ranked all against each other, or are there ranking lists by 

topics, or sectors which might include several topics under them.  

There has already been a discussion on a “sectorised ranking list” in which the proposals are 

ranked by the sectors they address, but the overall quality of the proposals is also to be checked. 

The purpose of this would be to avoid situations where proposals with relatively low points are 

selected for funding in one sector, whereas proposals with higher points are not selected since 

they are not the best in their sector.  



It was concluded that budget per call topic and ranking of winning projects needs to be further 

discussed. Nathalie will suggest this issue to be included in the agenda of the next CONCERT 

Executive Board meeting, scheduled next week. 

Nathalie will circulate the proposal for sectorised ranking to the teleconference participants. 

The issue will be further discussed in the Brussels ExB and MB meetings next week.  

It was also questioned, whether the proposals need to select just one topic they address (like in 

the OPERRA call), or whether one project may address multiple call topics. This will also be 

proposed to be discussed within the ExB next week. 

 

8. Merging of topics: proposal how to proceed  
 

9. Preparation of documents for the MB meeting (to be commonly supported by the 
associations) 
 

10. Follow up meeting after CONCERT MB (to be planned early October) 
 
The platform representatives had agreed to go through the list of priorities and indicate the 
ones they can find synergies with, and provide a brief explanation on why the selection was 
made. The following instructions were prepared by Nathalie right after the teleconference: 

Sheet with associations’ priorities + medical priorities 

Aim: to check whether some synergies are encountered between topics from different associations; to 

check whether topics COULD be merged by mutual agreement of the associations (+ medicine). 

 How to fill the table: suppose there is interest from MELODI to join topic M1 with topic A2: 

MELODI marks in the column ‘MELODI’ M1 in the row of A2. Please provide us this information 

on 20/09 at the latest 

 If possible in the short time frame (in the same cell in the excel file):  

o add an indication on the priority of the topic within its own ranking list. E.g; if MELODI is 

interested in A2, MELODI could indicate “priority 1, or low priority…., or synergy with 

ALLIANCE topic would increase priority of MELODI topic X …” 

o Identify which aspect of the priority shows synergism, by using some key words or short 

free text. E.g: if MELODI is interested in A2, MELODI could indicate e.g. interest in joining 

efforts in unravelling the mechanistic aspects using the same systems biology techniques  

Afterwards, when WP2-WP3 have compiled all excel files, we will be able to check mutual interest (eg:  

there would be mutual interest if Alliance agrees in the former example to join A2 with M1; ALLIANCE 

would then have marked in the Column “ALLIANCE” the number A2 in the row of M1)  

Note: making this exercise does not imply any obligation on only promoting synergetic topics for the 

CONCERT call, it is just an exercise that we would like to do, before taking any decisions! 

Sheet with POMs’ priorities  

We need to report in a minimal way to the POMs that we investigated the POMs priorities. Therefore we 

suggest to the Associations (+ medicine) to indicate in their interest in the POM’s topics and comments as 

follows.  

 How to mark your interest in POM topic:  



o eg suppose EURADOS agrees with the POM priority n°18, EURADOS could mark in the 

row of topic 18, in the EURADOS column, its interest by indicating the priority of 

EURADOS which is similar/related to this topic (eg “E2”). 

o If possible, and if EURADOS wishes, EURADOS could include a key word in the same cell, 

or other free text 

o If possible, and if EURADOS wishes, EURADOS could write a reason why or why not to 

take into account this topic. A reason not to take a topic into account could be that it had 

a low ranked priority in the original complete list of EURADOS priorities, or that it has 

not been recognised as a European priority till now within the EURADOS community.   

 How to mark your interest in POM comment:  

o Suppose that EURADOS agrees with the remark of POM 18, EURADOS might then include 

the number of the EURADOS topic to which this comment is related if relevant , or if not 

related to a comment in general, just mark the cell green as “agreeing” with this topic 

o or add the key word which exactly makes this comment important to EURADOS,, or 

other free text 

Please send the filled excel by 20/09 to Sisko Salomaa , Liisa Sirkka and Nathalie Impens, and EJP-

CONCERT-SCK@SCKCEN.BE   

The results of this exercise will be presented to the ExB and MB in the meetings scheduled next 
week. 
 
The next meeting/teleconference of this group will be organised early October (Nathalie will 
prepare a doodle on this). 

mailto:EJP-CONCERT-SCK@SCKCEN.BE
mailto:EJP-CONCERT-SCK@SCKCEN.BE
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NERIS 
comments

MELODI Comments Soc Ss 
Hum

EURA
DOS 
comm
ents

MED comments Alliance Comments

1

To improve knowledge on the relationship between health effects and 
exposure to internal emitters at low doses/dose-rates through 
epidemiological studies including biological samples. - E3 M1

MD1
MD2
MD3
MD5 3-5 4

Strong link with M1 (here with 
specific focus on internal exposure)

2

To reduce the predictive uncertainty of radioecological models by
identifying	and	modelling	key	processes. A1 

A3 N1 2-4 4

uncertainty in a broader 
sense is important for 
medical rad. Prot.

Link with A1 and A3 - robust and reliable predictions of 
environmental contamination levels and doses to humans 
and the environment are a central element of 
radioecology;

3

To improve existing emergency preparedness and response systems by
considering recent findings on indirect (e.g. psycho‐social) health
impacts	and	developing	a	holistic	and	sustainable	strategy.

A1 
A3

N2
N3 4 4

 SSH 
topic

Link with A1 and A3 - high-quality radioecological 
models are needed to inform the public and stakeholders, 
create confidence and increase acceptability

4

To identify and validate biomarkers for exposure, early and late effects for 
radiation-induced health effects and to integrate them in molecular 
epidemiological studies, and/or emergency preparedness activities. A2 -

M1
M3

MD2
MD3 2-4 4 Strong link with M1,M3

Small link with A2 - biomarkers of exposure from the 
human model systems may be of relevance for the studies 
of other types of species and help to explore the 
relevance to transgenerational effects and population 
health,; however little room for effective collaboration by 
Alliance in such project - it will more be that we can 
potentially use the outcome of this project .

5

To examine the impact of individual and/or group level susceptibility
on	radiation	risk	in	humans.

- M5 MD2 2-4 4 Strong link with M5

implicit 
link to 
SSH

6

The role of genetic and epigenetic changes in heritable/transgenerational and 
somatic effects relevant to individual and population health of non-human 
organisms - M2 MD2 2-3 4 Indirect link to M2

implicit 
link to 
SSH

Strong link with A2 - key priority identified in OPERRA 
survey and following radioecology stakeholder 
consultation , considered among the 4 top priorities of 
the Alliance but only as a subtopic of A2

7
Radioecology at the service of mitigating impacts of nuclear accidents: the 
case of Fukushima 

A1, 
poss 
A3 N3 3 3-4

implicit 
link to 
SSH

Link with A1, possibly A3 - central priority for the 
Alliance but since this theme received some funding 
under the COMET call marine radioecology related to 
Fukushima  was not considered priority for this first 
CONCERT call.

8
Case studies exploring the practice of transdisciplinarity and ethical 
reflection in radiation protection research 

A1
A3

N2
N3 0,5 2 SSH topic

Link with all A1, A3 possible depending on case study 
selected

9

To explore immune- and inflammation-related mechanisms in the 
development of radiation induced late side effects such as various cancers 
and different degenerative disorders of the cardiovascular, central nervous 
and hematopoietic system -

M1
M2
M3
M4
M5 MD2 3-4 4

Link with M1, M2, M3,M4,M5 
(keyword immune- and inflammation-
related mechanism)

10
To explore the role of spatial inhomogeneity of radiation burden in cellular, 
tissue and health effects in case of internal exposure - M1 1-2

Link with M1, because good 
dosimetry for internal exposure is a 
prerequisite

Limited interest - refined internal dosimetry would also 
improve wildlife dosimetry. Not top priority.

11 Biokinetic	models	for	incorporated	radionuclides - E3 M1 MD1 4-6 part 3-4
Link with M1, because good dosimetry 
for internal exposure is a prerequisite

Some interest - A reliable assessment of the fate of RNs 
in organisms will decrease uncertainty and improve 
dosimetry. Not top priority.

12 Secondary	Neutrons	Issues	in	Modern	Radiotherapy	Applications -

E5
E2
E6

M1
M2
M3
M4 4 partne3-5

Small link with M1, M2,M3, M4 in case 
of Medical epi/biology study

implicit 
link to 
SSH

13 Source	term	estimation	with	external	and	in‐plant	data N4 4-6 partners

1
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14
Radioprotection and nanotechnology: a case for a converging technology 
approach towards innovation. - E1 MD3 2 3-5 quite special

15
Medical Radiation Protection: Integrating Radiobiology, Dosimetry, 
Epidemiology and Modelling - E5 

M1
M5
M3

MD1
MD2 6-8 3-5 Strong link with M1,M5, M3

16 Nano and microdosimetry research for radiological applications - E1 MD1 1 3-4

17

Environmental availability of radionuclides in the biosfere and their impact 
on wildlife and human food chain. Process-based model parameterization, 
characterization of variability, uncertainty assessment and communication

A1 
A3

N5
N1 M1 2-4 3-5

Indirect link to M1 with respect to good 
dosimetry in environmental epi studies

implicit 
link to 
SSH Strong link with A1 and A3

18

Development of tools, datasets and guidance to select and evaluate the 
effectiveness of different remediation strategies in existing exposure 
situations (e.g. following radiological / nuclear accidents and/or 
NORM/TeNORM A3 N3 E3 2-3 3-5

strong link 
to SSH Strong link with A3

19 Development of monitoring strategies, processes and tools
A1 
A3 N6 E3 MD5 1 2-4

implicit 
link to 
SSH Some link with A1/A3 - of interest for Alliance

20 Human health risk from environmental exposure
A1 
A3 N3 E3 M1 1-2 3-5

Link to M1 (keyword: environmental 
studies) Good link with A1 and A3

21
Targeted and non-targeted effects induced by radiopharmaceuticals labeled 
with beta-emitting radionuclides -

M2
M4 MD1 7 3,5 Some link to M2, M4 quite special

22 Using miRNA signature as biomarker for ionizing radiation (IR) effects -

M1
M2
M3
M5 MD2 1 3 Some link to M1, M2, M3, M5 quite special

23 Improved methods for radiological monitoring in environment A1 N6 0,95 3 As the priority is described, some link with A1

24
Harmonization of the scientfic, methodological and practical basis for 
intervention in case of a nuclear accident or radiological emergency

A1 
A3

N2
N3 E3 1 3

implicit 
link to 
SSH As topic is described, there is a link with A1 and A3 

25

Characteristics of the radiation beams generated by laser-matter interaction 
under the test conditions  f the CETAL facility from INFLPR
and development of an on-line personal dosimetry system - E4 0,065 3 much to special

26
Nano-materials development for ionising radiation and contamination 
detection - 5-10 5-10

27
Improvement of the individual radiological monitoring methods and 
procedures by joining the SRA of the European Radiation Dosimetry Group. - E3 MD5 0,7 3

implicit 
link to 
SSH

28

topic without template: Obtaining the knowledge base in the field of effects 
and risks related to radon, including radon interaction with other risk factors, 
for example smoking - M1 / /

Some link to M1 in case of radon as 
source of exposure

implicit 
link to 
SSH

29

topic without template: • Harmonization and development of methods of 
radon measurement in houses and workplaces with the aim to obtain more 
precise data for radon risk calculations

A1 
A3 - / /

Some link with A1 and A3 for what concerns monitoring 
and dose assessment

30

topic without template: Dissemination of knowledge concerning human 
effective doses from natural radionuclides and development of new 
approaches to the effective dose calculation A3

N1
N2 / /

N1/N2 - lower 
priority

implicit 
link to 
SSH

Of interest for A3 (but no description of content so in 
fact hard to guess)
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31
topic without template: Development of approaches for localization of 
buildings and workplaces with expected high radon concentrations A3 - / /

implicit 
link to 
SSH

Of potential  interest for A3 (but no description of 
content so in fact hard to guess)

32
topic without template: Research of radiation damage at low doses by 
Tandem accelerator - / /

33
topic without template Dissemination of education in radiation protection 
and attracting students and junior scientists to radiation protection research x / /

To be considered 
in E&T

implicit 
link to 
SSH

had been raised by medical 
ass. To be very important

34

topic without template: Improving the knowledge about 137Cs, 40K, 7Be, 
14C, 210Pb, and 222Rn in the atmosphere and about the impact of nuclear 
power plants on the environment A1 N4 / /

N4 - lower 
priority as related 
to normal 
operation Link with A1

35
Evaluation and improvement of stakeholders and society knowledge on 
radiation protection

N1
N2
N3 x / / SSH topic

has been raised by medical 
ass. Under communication 
and education and training

36

AQUATIC DISPERSION MODELS IN CASE OF RADIOACTIVE 
MATERIAL LEAKAGE FROM WASTE DISPOSALS OR RELEVANT 
INCIDENTS A1 N5 / / Link with A1

37 RISK ASSESSMENT OF NATURAL RADIOACTIVITY SOURCES
A1 
A3 - M1 / /

Link to M1 in case of environmental epi 
studies

implicit 
link to 
SSH Link with A1 and A3

38
DEVELOPMENT AND TESTING OF NOVEL AND EXISTING 
RADIOPROTECTORS - / /

Remark

BfS	encourages,	where	appropriate,	(1)	the	use	of	archived	biological	
materials	from	prior	EUfunded	research	projects,	(2)	the	integration	of	
experienced	laboratory	networks		such	as	e.g.
RENEB,	STORE),	and	the	integration	of	expertise	from	outside	the	field	
of	radiation	research,	in
particular	expertise	from	the	medical	research	field.

-

Remark

MELODI reordered: 3,4,1,2,5 + rewording of health effects specifying 
cataract and circulary diseases into cancer and non-cancer

-

Remark
EURADOS: extra support to topic 2, 4 and 5

-

Remark NERIS: extra support to topics 1,2,3 and suggest higher ranking of 6 OK OK

Remark ALLIANCE:support to ranking of ALLIANCE topics +  2 extra topics -
Remark see track changes in MELODI statement -

Remark

supports the statements of the associations
missing topic on radiation protection of patien, but assumed to be part of 
medical statement OK

E1
E2
E3
E4
E5 MD3 OK

Remark

in favour of a large integrated project addressing the issue of health risks 
from low-dose and low-dose-rate radiation exposures (without specifying) 
and a small number of specific topics, relying on SRAs and statements of 
associations Against Against

3
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Remark

1. As an active participant within the NERIS Platform Slovak Republic 
representing institutions and stakeholders expressed support for the all 
NERIS Platform priorities and suggested topics for the research. It was 
stressed that many EU projects had good results but not all have been 
successfully disseminated and implemented. It was stressed the need in 
further development of modelling and emergency response strategies 
development, including monitoring strategies and dosimetry control  with 
focus on terroristic attacks with unknown sources. Here the complexity of 
the problem solving is important starting from the source and dissemination 
of radioactivity and ending with education and training of first responders in 
radiation protection as well as medical staff. Multidisciplinary approach 
involving all parts of CBRN on one side and population on other side is 
required (priority 2 and Priority 4 of NERIS).  Many of tasks are related to 
the Alliance, EURADOS and MELODI outputs and contributions. OK OK

Remark

2. The Priority 1 of MELODI “To explore the shape of the dose‐response 
relationship for radiation induced health effects at low doses/dose‐rates 
based on key informative epidemiological studies (including where 
appropriate, molecular or other biomarkers) for internal and/or external 
emitters, incorporating detailed dosimetric assessment” was found as the 
most important in the range of MELODI Priorities and has been supported 
by the participants. - MD5

Remark

3. Within the Alliance challenges (referred in the SRA) especially the 
challenge 2 “Determine ecological consequences under realistic exposure 
conditions”, task 3 “Understand the interactions between ionising radiation 
effects and other co-stressors”, linked to the MELODI was required to be 
taken with high research priority. Especially representatives of the Ministry 
of Transport focused attention on the pilots and stewards and their exposure 
and other important co-stressors which have to be studied and the results 
have to be brought to practice. The interaction with EURADOS on the 
dosimeters development is essential. -

Remark

4. As it was previously mentioned EURADOS and their priorities/ vision 
(SRA) in connection with other priorities play an important role and as you 
can see above there is support of the Vision 2 “Towards improved radiation 
risk estimates deduced from epidemiological cohorts” task “To improve 
retrospective dosimetry for exposure pathways already considered”,  Vision 
3 “Towards an efficient dose assessment for radiological emergencies” tasks 
“To develop strategies and methods to increase measurement capacity”  and 
“To quantify doses after accidental internal contamination”, and Vision 5 
“Towards improved radiation protection of workers and the public” task 
“To develop accurate and on-line personal dosimetry for workers”. -

Remark

5. It was stressed as very important the focus on the Education and Training 
in the radiation protection especially of the new generation of specialist, but 
not less important also education of other stakeholders via popularization of 
information in the radiation protection and sustainable popularization and 
dissemination of the results and information. x

To be considered 
in E&T

has been raised by medical 
ass. Under communication 
and education and training
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Remark

6. The Slovak Republic is actively involved in the FP7 PLATENSO project 
focusing on the “Building a platform for enhanced societal research related 
to nuclear energy in Central and Eastern Europe”. The results of this project, 
may be even partial have to be studied and could form some part of the 
Strategy Research Agenda of the Social sciences and Humanity. The 
PLATENSO Project co-ordinator could be contacted and agreement on the 
use of results could be achieved. -

Remark

7. It was stressed that the research area of the decommissioning, especially 
recovery management even after the NPP decommissioning not only after an 
accident could be also taken into consideration within the research priorities. N3

N3-medium 
priority

Colour Code  Alliance
High relevancy
medium relevancy
small relevancy
marginally relevant
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Environmental availability and impact of radionuclides in terrestrial and freshwater 
ecosystems (including human food chain) and their interactions with atmosphere, 
incorporating physical, chemical and/or biological processes. Validated process-based 
model parameterisation, characterisation of variability and uncertainty, and guidance for 
fit-for-purpose models (ranked as ALLIANCE priority 1)

A1

N1 LP*

N5 MP* E3
MD1
MD3 X

model parameterisation 
and characterisation of 
uncertainties is also a 
hot topic in Medical 
research and priorities

perceived credibility of 
radioecological models by 
stakeholders

model limitations, 
stakeholder engagement

Biomarkers of exposure and effects to living organisms as operational outcomes of a 
mechanistic
understanding of intra- and inter-species variation of radiosensitivity to chronic low dose
exposure situations (ranked as ALLIANCE priority 2)

A2
M1
M2
M3
M5 MD2 X

Strong link to MELODI, 
Assessment of biomarkers of 
exposure or effects is part of 
M1, M2, M3 and M5

Medical  interests are 
biomarkers in patients, 
but could be combined

risk communication and 
public perception environmental valuation 

Development of models/tools, and datasets for their calibration and validation and 
guidance to select and evaluate the effectiveness of different remediation strategies in long-
lasting exposure situations (e.g. nuclear accidents and/or NORM/TeNORM) (ranked as 
ALLIANCE priority 3)

A3

N3 MP
N5 MP X

socio-economic facets in 
rehabilitation

stakeholder participation 
in decision making, 
model limitations

Multiple stressors and modulation of radiation effects in living organisms (ranked as 
ALLIANCE priority 4).

A4

N6 LP

M1
M2
M3
M5 X

Indirect link to MELODI 
priorities, because effect 
modification of radiation 
related  biolological or health 
effects by other risk factors 
need to taken into account  

communication to the public,
integration of human and 
environmental protection ethical aspects

To quantify correlations between track structure and radiation damage (EURADOS 
priority 1) A2 E1

M1
M2
M3
M5 3 4

This priority could help A2 for 
characterisation of the dose at 

various biological scales.

Indirect link to MELODI 
priorities, because a better 
understanding of these 
processes may lead to an 
improved dosimetry which is 
essential for health risk 
assessment  

To improve neutron dosimetry techniques (EURADOS priority 2) E2

M1
M2
M3
M5 X 3 4

Indirect link to MELODI 
priorities, if exposures 
considered in studies include 
neutrons 

acceptability of individuals 
working in such 
environment, patients and 
the public safety and safety culture?

To quantify doses after accidental internal contamination (EURADOS priority 3) A2 N6 LP E3 X 2 4

social and ethical aspects in 
the management of an 
emergency situation and in 
post accidental frame, risk 
perception

To develop accurate and on-line personal dosimetry for workers (EURADOS priority 4) A3 E4 M1 MD1 2 4

Part of outcomes from A3 
(regarding the evaluation of the

effectiveness of various 
remediation strategies) could 

help this priority.
Indirect link, if prospective 
studies in workers are 
conducted

Medical research would 
look for individual doses
in patients but that 
could be combined

acceptability of individuals 
working in various radiation 
fields safety culture

To improve the measurement and combination of out-of-field radiotherapy and imaging 
doses in photon and particle radiotherapy, for input to epidemiological studies 
(EURADOS priority 5) E5

M1
M3
M5 MD1, MX 3 4

If medical cohorts are 
considered in these MELODI 
priorities, good dosimetry is 
essential

acceptability of the radiation 
protection system

value judgement related 
to risks and benefits, 
communication to 
patients

To improve dosimetry in modern external beam radiotherapy (EURADOS priority 6) E6 MD1 3 4

value judgement related 
to risks and benefits, 
communication to 
patients
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To explore the shape of the dose‐response relationship for radiation induced health effects 
at low doses/dose‐rates based on key informative epidemiological studies (including where 
appropriate, molecular or other biomarkers) for internal and/or external emitters, 
incorporating detailed dosimetric assessment. (MELODI priority 1)

A2, 
A4

N2 LP N3 
MP E3 M1 5-7 4

Although human and wildlife 
radiation protection has 
different final enpoint of 

protection, there is a lot to 
learn from a complementary 

approach (see comment on A2)
see comments to EURADOS, 
ALLIANCE and NERIS 
priorities

limitation of models, 
communication of 
uncertainties, risk 
perception of low doses

To explore and define the role of epigenetic modifications in radiation‐induced health 
effects following exposure to low doses/low dose rates. (MELODI Priority 2)

A2, 
A4

N2 LP 
N3 MP M2 MD2 1-2 4

Although human and wildlife 
radiation protection has 
different final enpoint of 

protection, there is a lot to 
learn from a complementary 

approach (see comment on A2)
see comments to EURADOS, 
ALLIANCE and NERIS 
priorities

limitation of models, 
communication of 
uncertainties, risk 
perception of low doses

To identify, develop and validate biomarkers for exposure, early and late effects for cance
or/and non‐cancer diseases in relation to low doses/low‐dose rates and to integrate them in 
molecular epidemiological studies. (MELODI Priority 3)

A2,
A4

N2 LP 
N3 MP E3 M3 MD2 2-4 4

Although human and wildlife 
radiation protection has 
different final enpoint of 

protection, there is a lot to 
learn from a complementary 

approach (see comment on A2)

E3: link internal 
dosimetry from 

incorporated 
radionuclides with 

biological dosimetry 
methods

see comments to EURADOS, 
ALLIANCE and NERIS 
priorities

biomarkers in patients is 
of interest for the 
medical community

limitation of models, 
communication of 
uncertainties, risk 
perception of low doses

To explore the roles of specific target cells for low dose/dose‐rate radiation‐induced late 
developing health effects such as cancers, circulatory diseases and cataract. (MELODI 
priority 4) M4 x 2-3 4

this is a topic identified 
in the medical SRA but 
was not on the priority 
list as such

limitation of models, 
communication of 
uncertainties, risk 
perception of low doses

To understand the potential impact of individual susceptibility on radiation risk using 
cohorts and/or systems models with variations in sensitivity to low doses of radiation, so 
that differences in the response pathways can be detected and biomarkers validated. 
(MELODI priority 5)

A2

M5 MD2 X 2-4 4

Although human and wildlife 
radiation protection has 
different final enpoint of 

protection, there is a lot to 
learn from a complementary 

approach (see comment on A2)
see comments to EURADOS, 
ALLIANCE and NERIS 
priorities

medical research would 
look at patient level 
again

ethical and policy 
implications of the potential 
impact of individual 
susceptibility on radiation 
risks, multidisiciplinary 
approach including social 
sciences, ethics and 
psychology

Assessment of and communication on uncertainties (NERIS priority 1)

A1, 
A3

N1 M1 MD4 X 1-2 3

(to reinforce comments on A1: 
Uncertainty handling is crucial 

in all aspects of radiation 
protection and of importance in
several disciplines: apart from 

assessments in nuclear 
emergency response and 

recovery it is of importance for 
other exposure scenarios 
requiring  radioecological 

modelling. 

indirect link to MELODI, 
because improved assessment 
of the dose-response 
relationship and ist 
uncertainties is a prerequisite

looks very important for 
us for medical 
applications (might be 
different due to benefit, 
but could be combined)

legal, social and ethical 
aspects of communicating 
uncertainty

stakeholder engagement, 
psychological aspects of 
understanding of 
uncertain information or 
data (in different 
stakeholder groups)

Robust decision--‐making (NERIS priority 2)

A3, 
A1

N2 M1 MD4 X 1-2 3

radioecological modelling and 
impact assessments are 

elements of DSS
stakeholder involvement; 
legal social and ethical 
guidelines; structured 
decision-making proces

Countermeasure strategy preparedness (NERIS priority 3)

A3

N3 X 0,7-1,5 3

Radioecological modelling and 
impact assessments are keys 

for countermeasures. 

social and ethical 
dimensiones of 
countermeasures and 
recovery strategies; 
stakeholder engagement

socio-psyhological 
effects of 
countermeasures; value 
judgments

7
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Atmospheric dispersion modelling (NERIS priority 4)

A1

N4 1-2 3

Some links with content as 
described, more important for 
NERIS -  When dealing with 
nuclear accidents, importance 
of radioecology largely starts 

from the deposited radioactivity model limitations; 
sommunicating 
uncertainties

Local radio--‐ecological models (NERIS priority 5)

A1

N5 X 0,5-1 3

Strong link -see Alliance 
comment to A1

stakeholder involvement at 
local level; 

assessement of needs and 
understanding of non-
experts

Monitoring strategies (NERIS priority 6)

A1

N6 E3 X 1-2 3

Strong link -the results 
obtained from  A1 should serve
as scioentific background for 

monitioring strategies 
development 

E3: The actual risk 
and the perception of 

the risk by populations
should converge with 

the calculation of 
reliable doses, using 

appropriate and 
unambiguous 

communication 
channels to inform 

exposed individuals.

integrate and support 
monitoring by the public; 
societal factors; stakeholder 
involvement; societal and 
ethical factors of monitoring 
strategies

ethical considerations of 
data collection and 
sharing

Individualised patient dosimetry for medical use of radiation (med priority 1) E5, E6 M1 MD1

M1 Good dosimetry is 
essential to estimate the dose-
response relationship in 
medical epidemiological 
studies

safety culture; risk 
communication and risk 
perception 

Individual patient-related radiation sensitivity and early biomarkers of response and 
morbidity (med priority 2)

A2

M3, M5 MD2

Although human and wildlife 
radiation protection has 
different final enpoint of 

protection, there is a lot to 
learn from a complementary 

approach (see comment on A2)
M3 and M5

ethical and policy 
implications of the 
potential impact of 
individual susceptibility 
on radiation risks

Patient-tailored diagnosis and treatment:  full exploitation and improvement of technology 
and techniques with clinical and dose structured reporting (med priority 3) MD3

although probably not 
mentioned by others this 
is of great importance to 
the medical radiation 
protection community

radiation protection 
culture; justification and 
risk benefits judgement; 
involvement of patient in 
decision-making; 
patient's understanding of
and satisfaction with 
information

Improvement of use of evidence-based guidelines for medical imaging procedures: risk-
benefit assessment and communication (med priority 4) MD4 X

risk-benefit assessment; 
patient risk communication, 
patient rights, justification of
practice

Infrastructure for quality assurance:  data coding, collection and management for a 
comprehensive medical imaging database and biobank (med priority 5) MD5

* LP: Low Priority
* MP: Medium Priority
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Comments / Statements: ALLIANCE evaluates how its own priorities might link up with priorities of the other associations

Environmental availability and impact of radionuclides in terrestrial and freshwater 
ecosystems (including human food chain) and their interactions with atmosphere, 
incorporating physical, chemical and/or biological processes. Validated process-based 
model parameterisation, characterisation of variability and uncertainty, and guidance for fit-
for-purpose models (ranked as ALLIANCE priority 1)

A1 N1, 
N4, 
N5, 
N6

2-4 4 A1 is linked with N1 in the assessment of uncertainties to determine the validity of the model results; with N4 in making more 
reliable the prediction of the atmospheric dispersion of the radionuclides released in different environments and at different time 
scales; with N5 in the development and integration in general DSS of local radio-ecological models including human food chain 
dose models; and with N6 in the improvment and justification of monitoring strategies. More generally, uncertainty handling is 
crucial in all aspects of radiation protection and of importance in several disciplines: apart from assessments in nuclear 
emergency response and recovery it is of importance for other exposure scenarios requiring  radioecological modelling. 

Biomarkers of exposure and effects to living organisms as operational outcomes of a 
mechanistic understanding of intra- and inter-species variation of radiosensitivity to 
chronic low dose exposure situations (ranked as ALLIANCE priority 2)

A2 E1, 
E3

M1, 
M2, 
M3, 
M5

MD2 2-4 4 A2 is sharing a lot with M1 and E1,E3 regarding dose-response relationships and understanding of primary mechanisms; with 
M2 regarding epigenetics, M3 for non-cancer effects and M5 for identifying drivers of sensitivity variations. The 3-step 
approach needed (1-identification; 2-calibration; 3-validation) for any biomarkers is also shared. Specificities of A2 such as the 
possibility of using biological models with short life cycle and covering a wide taxonomic variety, and individual- and populat
level interests are strenghts to advance knowledge  in fundamental mode of actions. Additionally omics methods along with 
modeling approach (including systems biology) are common. MD2 could also benefit from the strenghts offered by A2 
previously commented. Outcomes from E1, E3 could help for an accurate characterization of the dose at various biological 
scales; and from internal contamination respectively.

Development of models/tools, and datasets for their calibration and validation and 
guidance to select and evaluate the effectiveness of different remediation strategies in long-
lasting exposure situations (e.g. nuclear accidents and/or NORM/TeNORM) (ranked as 
ALLIANCE priority 3)

A3 N1, 
N2, 
N3, 
N5, 
N4

E4 2-3 4 A3 is linked with N1 regarding the development and validation of radioecological models to reduce uncertainties (and with N2 
and N5 as a consequences of decreasing uncertainty); with N3 in the identification of the parameters governing the radiological 
consequences, contributing to the optimisation of the remediation strategies. Note that Part of outcomes from A3 (regarding the 
evaluation of the effectiveness of various remediation strategies) could also help N4.

Multiple stressors and modulation of radiation effects in living organisms (ranked as 
ALLIANCE priority 4).

A4 M1,
M2,
M3

3-4 4 This priority is indirectly linked to M1, M2, M3 in the sense that examining how radiation effects are modulated when  exposu
situations are characterised by multiple stressors needs basic underlying understanding of dose-effects relationships for radiation 
alone.

To quantify correlations between track structure and radiation damage (EURADOS 
priority 1)
To improve neutron dosimetry techniques (EURADOS priority 2)
To quantify doses after accidental internal contamination (EURADOS priority 3)

To develop accurate and on-line personal dosimetry for workers (EURADOS priority 4)

To improve the measurement and combination of out-of-field radiotherapy and imaging 
doses in photon and particle radiotherapy, for input to epidemiological studies 
(EURADOS priority 5)
To improve dosimetry in modern external beam radiotherapy (EURADOS priority 6)

To explore the shape of the dose‐response relationship for radiation induced health effects 
at low doses/dose‐rates based on key informative epidemiological studies (including wher
appropriate, molecular or other biomarkers) for internal and/or external emitters, 
incorporating detailed dosimetric assessment. (MELODI priority 1)

To explore and define the role of epigenetic modifications in radiation‐induced health 
effects following exposure to low doses/low dose rates. (MELODI Priority 2)

To identify, develop and validate biomarkers for exposure, early and late effects for cancer 
or/and non‐cancer diseases in relation to low doses/low‐dose rates and to integrate them in 
molecular epidemiological studies. (MELODI Priority 3)

To explore the roles of specific target cells for low dose/dose‐rate radiation‐induced late 
developing health effects such as cancers, circulatory diseases and cataract. (MELODI 
priority 4)
To understand the potential impact of individual susceptibility on radiation risk using 
cohorts and/or systems models with variations in sensitivity to low doses of radiation, so 
that differences in the response pathways can be detected and biomarkers validated. 
(MELODI priority 5)

9



Copy of 5b CONCERT WP2_WP3 teleconference overview tables_N_M_E_md_A.xlsxALLIANCE own priorities links

Assessment of and communication on uncertainties (NERIS priority 1)
Robust decision--‐making (NERIS priority 2)
Countermeasure strategy preparedness (NERIS priority 3)
Atmospheric dispersion modelling (NERIS priority 4)
Local radio--‐ecological models (NERIS priority 5)
Monitoring strategies (NERIS priority 6)
Individualised patient dosimetry for medical use of radiation (med priority 1)
Individual patient-related radiation sensitivity and early biomarkers of response and 
morbidity (med priority 2)
Patient-tailored diagnosis and treatment:  full exploitation and improvement of technology 
and techniques with clinical and dose structured reporting (med priority 3)

Improvement of use of evidence-based guidelines for medical imaging procedures: risk-
benefit assessment and communication (med priority 4)
Infrastructure for quality assurance:  data coding, collection and management for a 
comprehensive medical imaging database and biobank (med priority 5)
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• Consider	number	of	proposals	expected	per	topic;	4‐8	fold	oversubmission	is	optimal,	
just	one	submission	per	topic	would	not	be	good.	

	
The	WP2‐WP3	working	group	concluded	that	two	priorities	might	be	appropriate:	one	
addressing	human	health	and	one	transfer	of	radioactive	substances	in	the	environment	
(combining	environment	and	emergencies).			

The	nature	of	the	cross	cutting	issues	can	be	either	intrinsically	present	in	the	priority	topic,	or	
generic,	or	both.		

The	WP2‐WP3	working	group	asks	for	principle	agreement	on	the	following	issues	

by	tacit	approval	(deadline	for	comments:	to	EJP‐CONCERT‐SCK@SCKCEN.BE	and	
sisko.salomaa@stuk.fi	and	Liisa.Sirkka@stuk.fi	26/10/2015):	

	
1. Two	main	priorities	are	proposed:	One	is	“Impact	to	Human	Health	of	exposure	to	

ionizing	radiation	at	low	doses/	low	dose	rates	”.	The	other	topic	is	“Environment,	
emergencies	and	long	lasting	exposure	situations	to	radioactive	substances”.		

2. A	visual	representation	of	the	2	topics	is	available	below:	
	

	

	
3. Even	though	the	topic	on	Health	is	more	linked	to	MELODI	and	EURADOS,	and	the	

Environment	and	emergencies	topic	to	ALLIANCE	and	NERIS,	and	the	first	drafts	will	be	
prepared	by	representatives	of	those	platforms,	it	was	emphasized	that	we	should	avoid	
the	boundaries	between	the	platforms	as	much	as	possible,	and	all	platforms	(including	
medical	representatives)	should	have	the	possibility	to	contribute	to	the	detailed	
priority	texts.	



3 
 

	
4. The	cross‐cutting	issues,	like	social	sciences	and	humanities	as	well	as	the	Basic	Safety	

Standards,	will	be	added	in	the	second	stage	of	the	call	text	preparation.	
	

5. There	will	be	two	call	priorities,	and	both	have	one	topic	(=	2	topics	altogether).	The	
topic	description	should	be	written	so	that	it	can	allow	the	selection	of	one	project	only,	
covering	all	aspects	of	the	topic,	or	selection	of	more	than	one	proposal,	smaller	in	
scope,	addressing	only	some	specific	part	of	the	topic.	

	
6. The	call	text	could	include	examples	on	what	is	expected	from	a	big	project	covering	the	

entire	topic,	and	what	is	expected	from	a	smaller	project.	The	evaluators	should	take	
this	into	account,	so	that	a	proposal	which	addresses	the	scope	it	has	selected	in	the	best	
way,	should	be	selected.		

	
7. The	WP2‐WP3	working	group	proposes	a	budget	ratio	of	50‐50.	Nevertheless,	there	

should	be	possibility	for	flexibility	in	the	final	decision,	based	on	the	quality	of	the	
proposals.	

	
8. The	call	text	should	follow	the	format	of	the	Euratom	work	programme,	with	the	

following	subtitles:	1.	Title	2.	Challenge	3.	Scope	4.	Expected	impact.	The	type	of	actions	
expected	to	answer	the	call	are	research	and	innovation	actions.			

	

9. An	introduction	to	the	call	topics	should	be	written	by	the	WP2‐WP3	working	group,	
including	the	cross‐cutting	elements	that	are	not	taken	into	account	in	the	two	topic	
texts,	such	as	the	expected	contribution	to	E&T	and	infrastructure,	as	these	elements	
apply	to	both	topics	similarly.	

	
10. The	preparation	of	the	call	text	should	be	started	immediately,	and	the	first	drafts	

should	be	available	in	the	CONCERT	work	space	by	15	October.		
	

	
The	WP2‐WP3	working	group	informs	the	CONCERT	MB	on	its	Step	by	Step	plan	for	the	coming	
2	weeks:	
	

a) Report	to	MB	asking	for	principle	agreement	by	tacit	approval.	Comments	expected	on	
26/10	at	the	latest	to	EJP‐CONCERT‐SCK@SCKCEN.BE	and	sisko.salomaa@stuk.fi	and	
Liisa.Sirkka@stuk.fi		

b) Definition	of	the	2	call	priorities.		
a. ASAP:	appointment	of	responsibles.	
b. Start	writing	priorities	by	the	responsibles	by	15/10.		
c. Identification	of	appropriate	cross‐cutting	issues	to	be	included	within	the	

priority	(input	of	ideas	by	relevant	task	leaders	from	15/10	–	20/10)	
c) Writing	of	the	introductory	part	of	the	call,	including	generic	cross	cutting	themes	(WP	

leaders	coordinated	by	WP3	by	20/10)		
d) Checking	the	entire	draft	by	the	responsibles	and	WP2‐WP3	leaders	before	26/10	
e) Checking	the	comment	of	the	CONCERT	MB	on	the	10	principles	proposed	above	on	

26/10	
f) Next	WP2‐WP3	working	group	teleconference:	27/10	
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_Account - EJP Concert

From: Eleftheria Carinou <eleftheria.carinou@eeae.gr>
Sent: donderdag 22 oktober 2015 14:36
To: _Account - EJP Concert
Subject: Report to the MB of CONCERT WP2-WP3 on the progress on call priorities : 

request for approval in principle

no comments from EEAE for the development and structure of the call. 
thanks for your work, 
kind regards, 
 
 
______________________________________________________________________ 
Dr. Eleftheria Carinou 
Radiation Physicist 
Personal Dosimetry Department 
Greek Atomic Energy Commission 
P.O. Box 60092, Agia Paraskevi, 15310‐Athens, Greece 
T: +30 210 650 6718|F: +30 210 650 6748|E: eleftheria.carinou@eeae.gr 
www.eeae.gr‐ www.facebook.com/eeaegr‐ www.twitter.com/eeaegr 
      
Please consider the environment before printing this email. 
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Impens Nathalie

From: REPUSSARD Jacques <jacques.repussard@irsn.fr>
Sent: zondag 25 oktober 2015 22:14
To: Sisko Salomaa; Impens Nathalie; tjung@bfs.de; JOURDAIN Jean Rene
Subject: Draft WP2/3 report to Concert MB

Dear all, 
I can approve the draft document which reflects the most recent discussions, with the addition in the box describing 
the health impact priority of the key word "bioindicators" for radiation effects. This could be inserted in the last part 
of the sentence, just before "to strengthen..." 
Best regards, 
 
Jacques Repussard  
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_Account - EJP Concert

From: Alan Tkaczyk <atkaczyk@umich.edu>
Sent: vrijdag 23 oktober 2015 12:40
To: _Account - EJP Concert
Cc: Sisko Salomaa; Sirkka, Liisa; Leysen Kristine
Subject: Thanks Re: Comments/questions CONCERT progress on call priorities

 
Dear Nathalie, 
 
Thank you for your detailed and helpful response!  
Thank you also for the invitation to the 27/10 teleconference, but I could not participate as we are pleased to 
have Prof. Jordi Vives i Batlle from SCK-CEN lecturing then in Tartu.  If the invitation still applies for a 
future meeting - I would be interested! 
 
Also I received today the work space password, thank you!  
I searched old e-mails and am relatively (but not 100%) sure this is my first access to the work space; I 
wonder if other MB members may be in the same situation. 
 
Best wishes and see you in Munich, 
Alan 
 
 
On Fri, Oct 23, 2015 at 9:45 AM, _Account - EJP Concert <EJP-CONCERT-SCK@sckcen.be> wrote: 

Dear Alan, 

  

Thank you for your interest in the work of WP2‐WP3. 

  

To answer your questions: 

  

The responsibles are persons from the SRA working groups of the associations MELODI, EURADOS, NERIS and 
ALLIANCE. Most of them have also consulted the other members of the SRA groups, or even the management 
boards of the associations. Also representatives nominated by the medical associations have been included. The 
texts of priorities are still under discussion between the responsibles, but I hope to have them ready for 27/10. The 
agreement in principle that we ask to the board for 26/10, is about having 2 topics, one on health and the other on 
environment, as shown in the document that you received earlier this week, and about the other points in the 
document. 

  

You have already access to the CONCERT workspace (probably provided by Kristine Leysen some time ago), but I will 
re‐send your credentials in a separate mail.  
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The teleconferences have been organised with WP leaders and task leaders of the WP2‐WP3 + responsibles of the 
associations. 

  

If you wish to attend to the next teleconference 27/10 (from 14:‐:16:00 Brussels time), I will send you the 
teleconference details as soon as possible. You are welcome! However, I cannot send invitation for the 
teleconference to the entire COCNERT MB, as this would not help the efficiency of the work. We try to be as open as 
possible, but taking into account practical boundaries. 

  

I hope this information is helpful to you. 

  

Best wishes, 

Nathalie   

  

  

From: Alan Tkaczyk [mailto:atkaczyk@umich.edu]  
Sent: dinsdag 20 oktober 2015 23:28 
To: _Account - EJP Concert; Sisko Salomaa; Sirkka, Liisa 
Subject: Comments/questions CONCERT progress on call priorities 

  

  

Dear Sisko, Nathalie, and co.: 

  

Thank you for your efforts defining the CONCERT call priorities.   

Two questions based on your document: 

  

1)  page 3, point (a) mentions: 

a.                                                               ASAP:	appointment	of	responsibles. 

Would there be any nomination / voting procedure of responsibles?  Who are eligible canidates 
for the "responsible" positions? 

If the responsibles are already decided, it would be highly interesting to have this list. 

  

2) page 3, point (f) mentions: 
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                                                                                    Next	WP2‐WP3	working	group	teleconference:	27/10 

  

Would it be possible for me (or another UT representative) to participate as a participant or 
observer to this teleconference, or is it targeting some other audience?  UT has person-months in 
WP2 & WP3, but perhaps you already formed some other sub-group - is it too late to join? 

  

Best wishes, 

Alan Tkaczyk 

University of Tartu 

 

Consider the environment before you print
Denk aan het milieu voor u deze e-mail print
Pensez à l'environnement avant d'imprimer

SCK•CEN Disclaimer: http://www.sckcen.be/en/e-mail_disclaimer
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_Account - EJP Concert

From: Doerr, Wolfgang <wolfgang.doerr@meduniwien.ac.at>
Sent: woensdag 21 oktober 2015 2:24
To: CONCERT_BfS@bfs.de; _Account - EJP Concert; sisko.salomaa@stuk.fi; 

Liisa.Sirkka@stuk.fi
Subject: Re: [Concert-pom] Fwd: Report to the MB of CONCERT WP2-WP3 on the progress 

on call priorities : request for approval in principle

approved. 

Wolfgang Dörr 

  

--- 
____________________________________________ 
Univ.-Prof. Dr. Wolfgang Dörr 
ATRAB - Applied and Translational Radiobiology 
Dept. of Radiation Oncology & 
Christian Doppler Laboratory for  
Medical Radiation Research for Radiooncology 
Medical University of Vienna 
Währinger Gürtel 18-20 
A-1090 Wien 
Austria 
Phone: +43 1 40400-56710, -26920 
____________________________________________ 

Am 2015-10-19 09:21, schrieb EJP-CONCERT: 

The CONCERT Coordinator forwards you the following message and attached files in 
preparation for the next MB meeting.  

  

Dear CONCERT Management Board, 

Please find enclosed a progress report of the WP2-WP3 team concerning the preparation of the 1st 
CONCERT call priorities. As the CONCERT Management Board is the ultimate decision body in 
CONCERT, we would like to propose you the principles that we apply to generate the call 
priorities, and give you already a flavour of the proposed call topics in a visual representation, 
enclosed in the text. 

The WP2-WP3 team is now working hard to provide call priorities including cross cutting themes, 
and will have a next teleconference on 27/10. 

We would be very happy to receive your comments on the principles outlined in the attached 
document before the 26th of October, to be sent to EJP‐CONCERT‐SCK@SCKCEN.BE	and	
sisko.salomaa@stuk.fi	and	Liisa.Sirkka@stuk.fi.	 

	 

In this way the WP2-WP3 team can discuss your comments on 27th, and come up with next version 
for formal approval at the MB on 12th of November. 
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Best wishes, 

Sisko Salomaa and Nathalie Impens 

WP2 and WP3 leaders 

On behalf of the WP2-WP3 team 
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1. Introduction	

This	deliverable	report	should	be	started	by	saying	that	despite	the	name	of	this	deliverable,	the	calls	
organized	by	OPERRA	were	not	purely	“competitive	calls”,	as	defined	in	the	EC	rules,	but	a	special	type	
of	 calls	 for	 research	 work	 to	 be	 included	 into	 an	 existing	 project,	 specifically	 tailored	 for	 OPERRA	
project	needs.	
	
The	 rules	 for	 competitive	 calls	 are	 defined	 in	 the	 GA	 Annex	 II	 General	 Conditions,	 article	 35	
Competitive	calls	which	states	the	following:	
“When	required	by	the	terms	of	Annex	I,	the	consortium	shall	identify	and	propose	to	the	Commission	the	
participation	of	new	beneficiaries	 following	a	competitive	call	 in	accordance	with	the	provisions	of	this	
Article.”	
	
The	above	means	that	the	competitive	calls,	as	EC	defines	them,	are	intended	to	find	new	organizations	
that	are	not	yet	beneficiaries	in	the	project.	The	EC’s	competitive	call	rules	and	guidance	are	based	on	
this	approach,	and	it	was	also	followed	in	the	calls	organized	by	the	DoReMi	project.	Instead,	the	calls	
organized	 by	 OPERRA	 were	 open	 also	 to	 organizations	 that	 were	 already	 beneficiaries	 in	 the	
consortium	(subject	to	some	conditions	for	the	composition	of	the	consortium	submitting	a	proposal).	
Therefore	the	EC	rules	 for	competitive	calls	and	the	DoReMi	experience	could	be	taken	into	account	
only	partly,	and	sometimes	it	was	needed	to	develop	new	procedures	that	could	apply	in	a	call	which	
was	open	for	current	OPERRA	partners	and	organizations	outside	the	consortium.	
	
The	purpose	of	this	deliverable	is	to	describe	how	the	OPERRA	calls	were	organized,	to	analyze	the	call	
process	and	to	provide	recommendations	for	the	future	calls	prepared	and	organized	by	the	research	
community	itself.	
	
This	 deliverable	 report	 can’t	 include	 any	 details	 regarding	 the	 proposal	 evaluation	 process,	 since	 it	
was	 implemented	 through	 the	 GAO,	 supported	 by	 external	 experts	 and	 the	 EC,	 and	 the	 OPERRA	
consortium	wash	not	involved	in	this	work	to	keep	confidential	the	process.	
	
The	deliverable	starts	with	the	summary	of	the	lessons	learned	from	the	OPERRA	calls	and	provides	
recommendations	for	the	future.	In	the	next	chapters,	the	process	is	described	in	more	detail.	
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2. Lessons	learned	from	the	OPERRA	calls	and	recommendations	for	the	
future	

 The	fact	that	the	STUK	and	IRSN	staff	who	drafted	the	call	documentation	were	not	aware	of	the	
complete	 call	 process	 made	 the	 administrative	 preparation	 somewhat	 difficult	 and	 eventually	
caused	 the	 contradictions	 in	 the	 published	 call	 materials,	 that	 needed	 then	 to	 be	 corrected	
afterwards.	This	applies	especially	to	the	first	call,	
‐>	 Recommendation:	 Those	 who	 have	 the	 responsibility	 of	 the	 call	 organisation	 should	 be	
involved	 in	 every	 step	 of	 the	 process	 and	 fully	 understand	 the	 reasoning	 behind	 the	 various	
applicable	rules	and	the	textual	formulations	on	the	call	documents.	This	minimises	the	possibility	
of	contradictions	in	the	documents	and	guidance,	and	misunderstandings	by	the	proposers.	

	
 The	final	approval	of	proposals	to	be	funded	in	both	calls	was	made	by	the	OPERRA	Management	

Board.	In	reality,	the	MB	did	not	have	the	capability	to	make	informed	decisions	since	they	did	not	
get	to	see	all	the	proposals	and	evaluation	summary	reports,	but	were	provided	only	the	ranking	
lists	 and	 the	 highest‐ranked	 proposals	 they	 were	 supposed	 to	 select.	 The	 MB	 had	 to	 make	
decisions	“in	blind”.	
	
‐>	Recommendation:	Those	who	are	supposed	to	make	the	final	selection	of	the	proposals	to	be	
funded	should	have	access	 to	all	 the	necessary	materials	and	 information.	Otherwise	 it	 can’t	be	
stated	 that	 the	selection	of	 the	proposals	has	been	made	by	 this	group,	 if	 it	 really	had	no	other	
choice	and	access	to	the	necessary	materials.	
	
	

 The	EC	has	decades	of	experience	 in	preparing	 the	rules	 for	participation,	eligibility	conditions,	
evaluation	procedures,	etc.	and	they	are	widely	known	and	generally	approved.	
	
‐>	Recommendation:	 The	 call	 procedures	 should	 follow	 the	 EC	 rules	 as	much	 as	 possible,	 and	
exceptions	 to	 the	 procedures	 made	 only	 when	 they	 really	 are	 necessary	 in	 order	 to	 fulfill	 the	
specific	need	of	the	call.	Similar	terminology	should	be	used	as	much	as	possible	in	order	to	avoid	
misunderstandings.	

	
	
 In	 the	 second	OPERRA	call,	 the	 scientific	 community’s	opinions	on	 the	priorities	were	 collected	

with	a	large	e‐survey,	which	included	also	many	other	elements	and	ended	up	very	complex	and	
time‐consuming	 to	 responders.	 The	 assessment	 of	 feasibility	 and	 importance	 on	 a	 2D‐scale	 did	
not	provide	definite	answers	and	was	difficult	to	interpret.	The	e‐survey	did	not	reach	very	well	
the	all	the	relevant	stakeholders.		
	
‐>	 Recommendations:	 The	 collection	 of	 opinions	 should	 be	 made	 as	 simple	 as	 possible	 (for	
example,	requesting	to	indicate	top	3	or	5).	This	should	help	drive	up	the	response	and	completion	
rates,	 and	 to	 analyse	 the	 results.	 An	 effective	way	 to	 encourage	 a	 greater	 number	 of	 responses	
from	outside	the	MELODI/EURADOS/NERIS/ALLIANCE	community	is	needed,	and	more	emphasis	
should	be	put	on	targeting	those	stakeholders	from	whom	response	would	be	valued.	

	
	
 The	 2nd	 OPERRA	 call	 had	 four	 topics,	 and	 the	 call	 had	 foreseen	 to	 select	 one	 project	 per	 topic.	

There	was	an	imbalance	in	number	of	proposals	submitted	per	topic.	In	addition,	the	quality	of	the	
proposals	varied	between	the	topics.	The	fact	that	the	call	foresaw	to	select	one	project	per	topic,	
resulted	 in	 a	 lower	 scoring	 proposal	 being	 selected	 in	 one	 topic,	 and	 some	 higher‐ranked	
proposals	not	being	funded,	since	they	were	not	among	the	best	in	their	own	topic.	
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‐>	Recommendations:	The	selection	of	proposals	per	 topic	 is	recommended	as	 it	allows	a	wide	
coverage	of	the	field,	without	overlapping	work	and	imbalanced	funding	for	the	fields	represented	
by	 topics.	 Nevertheless,	 the	 call	 should	 foresee	 that	 proposals	 with	 lower	 quality	 should	 not	
override	 better	proposals.	One	possible	 solution	 for	 this	 is	 sectorised	 ranking	method,	which	 in	
principle	expects	 to	 fund	proposals	per	 topic,	but	reserves	 the	right	 to	proceed	otherwise,	 if	 the	
highest‐ranked	proposal	 in	 one	 topic	 seems	much	poorer	 in	 quality	 than	 the	proposals	 in	 other	
topics.	This	requires	an	overall	view	of	the	scope	of	the	call	in	question,	and	an	assessment	of	the	
balance	of	the	funding	for	the	different	topics,	the	quality	of	the	proposals,	and	the	coverage	of	the	
scope	 of	 the	 call.	 The	 outcome	 of	 the	 call	 should	 result	 in	 funding	 the	 best‐quality	 proposals	
covering	the	widest	possible	scope	of	the	call	topics.		
	
	

3. First	OPERRA	call	

3.1. Administrative	process	

The	administrative	preparations	of	 the	 first	OPERRA	call	were	performed	 jointly	by	the	Coordinator	
IRSN	 and	 STUK,	 since	 STUK	 had	 experience	 regarding	 call	 organisation	 from	 the	 DoReMi	 project.	
Nevertheless,	as	already	mentioned	in	the	introduction,	the	call	procedures	followed	in	DoReMi	were	
not	always	suitable	for	OPERRA,	since	the	OPERRA	call	was	not	purely	a	competitive	call	as	it	allowed	
the	participation	of	existing	OPERRA	members	also.	In	addition,	the	involvement	of	GAO	as	the	official	
call	manager	as	well	as	the	inclusion	of	another	project	(COMET)	relying	on	the	same	call	process	were	
new	elements	 that	needed	 to	be	 taken	 into	 account.	Therefore	 the	organization	of	 the	 call	 required	
further	 discussions	 and	 clarifications	 in	 order	 to	 establish	 and	 describe	 the	 OPERRA	 call	 rules	 in	 a	
suitable	way.	
	
The	 work	 was	 started	 with	 discussions	 between	 STUK	 and	 the	 Coordinator.	 In	 order	 to	 draft	 the	
documentation,	the	basic	principles	needed	to	be	clarified	first	(for	example,	who	can	participate	in	the	
call,	maximum/minimum	 limits	 in	 the	number	of	partners	 involved,	 composition	of	 the	 consortium,	
activities	 allowed,	 etc).	 A	 teleconference	 between	 STUK	 and	 Coordinator	 was	 arranged,	 and	 initial	
versions	of	the	call	documents	were	prepared.	
	
After	 this,	 there	were	 further	 discussions,	 exchange	 of	 documents,	 joint	 editing	 and	 clarification	 of	
open	 questions	 step	 by	 step	 between	 STUK	 and	 the	 Coordinator,	 who	 consulted	 the	 EC,	 when	
necessary.	The	call	documentation	was	prepared	by	STUK	and	IRSN	as	far	as	possible,	approved	by	the	
EC	and	then	provided	to	the	GAO	responsible	for	finalising	it	and	adding	the	actual	scientific	content	of	
the	call	(see	chapter	2.2).	
	
The	 call	 documentation	 handed	 over	was	 further	modified	 by	 the	 GAO	 and	 experts	 involved	 in	 the	
drafting	call	process,	and	the	call	materials	were	published	in	December	2013.	Unfortunately,	after	the	
editions	made	by	the	GAO,	the	documents	contained	some	contradictions	in	the	rules.	STUK	assisted	
the	Coordinator	to	modify	the	documents	appropriately,	and	prepared	the	Frequently	Asked	Questions	
–document	 (Annex	 3	 in	 the	 Guide	 for	 Applicants).	 Updated	 documents	 were	 published	 in	 January	
2014.	
	
The	following	administrative	criteria	were	included	in	the	final	call	announcement:	
	
The	 rules	 regarding	 the	 participation	 and	 possibility	 for	 funding	 followed	 EURATOM	 Rules	 of	
participation.	

 The	call	was	open	to	all	legal	entities	around	the	world,	regardless	of	the	country	of	origin.	
 Any	 legal	entity	established	 in	a	Member	State	or	an	associated	country	(for	EURATOM	only	

Switzerland),	 or	 created	 under	 Union	 law	 and	 any	 international	 European	 interest	
organization	may	receive	EU	funding.	
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 Legal	 entities	 established	 in	 third	 countries	 (not	 EU	 Member	 State	 or	 Switzerland)	 can	
participate	 in	 the	 proposals	 but	 they	 are	 normally	 not	 entitled	 for	 EC	 funding.	 If	 such	
participants	requested	funding,	there	was	need	to	explain	in	terms	of	the	project’s	objectives	
why	such	funding	would	be	essential	or	can	be	otherwise	justified.	

	
The	rules	regarding	the	composition	of	the	consortium	were	tailored	for	the	call,	and	there	were	some	
differences	between	OPERRA	and	COMET:	

 As	minimum	condition	for	the	OPERRA,	there	should	be	at	least	three	legal	entities	external	to	
the	 current	 OPERRA	 consortium	 participating	 in	 a	 proposal	 (single‐partner	 or	 two‐partner	
proposals	were	not	eligible).	New	partners	should	receive	the	bulk	(i.e.	minimum	50	%)	of	the	
EC	funding.	

 A	maximum	of	 1,5	MEUR	was	 available	 for	 the	 entire	OPERRA‐2013	 Call.	 The	maximum	EC	
contribution	for	one	proposal	was	allowed	to	range	from	0.5	to	1	MEUR.	

 As	minimum	condition	for	the	COMET,	there	should	be	at	least	two	legal	entities	external	to	the	
current	 COMET	 consortium	 participating	 in	 a	 proposal	 (single‐partner	 proposals	 are	 not	
eligible).	New	partners	should	receive	at	least	80%	of	the	EC	funding.	

 A	maximum	 of	 0.6	 MEUR	was	 available	 for	 the	 entire	 COMET‐2013	 Call.	 The	maximum	 EC	
contribution	for	one	proposal	was	allowed	to	range	from	0.2	to	0.4	MEUR		

 One	organization	was	allowed	to	be	involved	in	several	proposals.	
 There	was	no	maximum	limit	for	the	number	of	participants	in	a	proposal	but	for	OPERRA,	a	

proposal	could	be	submitted	by	a	small	consortium	consisting	of	3	or	more	participants,	and	
for	COMET,	of	2	or	more	participants.	

	
The	 differences	 between	 OPERRA	 and	 COMET	 were	 mainly	 due	 to	 the	 fact	 that	 the	 call	 budget	 of	
OPERRA	 was	 larger	 than	 of	 COMET.	 In	 addition,	 COMET	 had	 already	 defined	 in	 the	 DoW	 that	 the	
organisations	 that	 are	 already	COMET	members	 can	participate	 in	 a	 proposal	 but	 the	maximum	EC	
contribution	requested	(by	existing	COMET	partners)	may	not	exceed	20%	of	the	total	EC	contribution	
requested	by	the	proposal	as	a	whole.	Hence,	the	COMET	call	criteria	included	the	condition	that	the	
new	partners	should	receive	at	 least	80%	of	the	EC	funding.	Such	criterion	was	not	 initially	planned	
for	the	OPERRA	call,	but	a	condition	to	allocate	a	minimum	of	50%	of	the	EC	funding	to	participants	
external	to	current	OPERRA	consortium	was	added	during	the	call	preparation	by	the	GAO.	
	
The	proposal	template		
	
The	proposal	template	was	prepared	using	the	EC	proposal	template	for	research	projects	as	a	basis,	
but	modifying	it	in	order	to	be	suitable	for	OPERRA	needs,	DoReMi	experience	was	used,	but	further	
editions	were	necessary:	

 The	page	limitations	were	revised	in	order	to	keep	the	proposals	as	concise	as	possible,	and	to	
reflect	 the	 fact	 that	 the	 size	 of	 the	 proposed	 projects	 was	 expected	 to	 be	 relatively	 small	
(maximum	EC	contribution	limited	to	1	MEUR	in	OPERRA	and	0.4	MEUR	in	COMET).	

 Instead	of	work	package	description	tables,	there	was	a	task	description	table,	with	maximum	
limit	of	two	pages,	and	there	could	be	only	one	(i.e	not	several	tables	for	several	WP’s	but	just	
one	 including	 all	work).	 This	was	 because	 all	 the	 selected	 proposals	would	 be	 incorporated	
under	one	WP,	creating	new	tasks	under	it.	

 Only	RTD	activities	were	allowed	to	be	included	in	the	proposal.	
	
While	the	call	was	open,	the	Coordinator	and	STUK	were	occasionally	contacted	by	the	GAO	in	order	to	
be	consulted	in	questions	presented	to	GAO	(Call	Helpdesk).	
	
The	proposals	were	submitted	to	the	GAO,	which	handled	the	evaluation	process,	and	completed	it	by	
handing	the	ranking	list	to	the	Coordinator	(see	2.3	for	proposal	selection	by	the	consortium).	
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3.2. Topic	preparation	process	

From	the	latest	version	of	the	MELODI	SRA,	a	MELODI	statement	listing	the	10	highest	priorities	was	
prepared	and	approved	by	the	MELODI	Bureau.	Together,	these	10	priorities	reflected	the	scope	of	the	
SRA,	in	a	concise	formulation.	This	list	was	sent	to	the	22	MELODI	members	for	comments.	In	addition,	
MELODI	members	were	invited	to	select	the	3	most	relevant	priorities	among	the	10	identified	in	the	
MELODI	SRA.	20	votes	were	received.	The	participants	 in	the	5th	MELODI	workshop	(Brussels,	8‐10	
October	 2013)	 were	 also	 invited	 to	 give	 their	 opinion	 by	 ranking	 the	 priorities	 from	 1	 (highest	
relevance)	 to	 10	 (lowest	 relevance).	 105	 votes	 were	 received.	 To	 calculate	 the	 total	 score	 of	 each	
priority,	priorities	ranked	n°1	received	10	points,	priorities	ranked	n°2	received	9	points,	etc.	Selected	
priorities	not	explicitly	ranked	were	considered	equally	as	n°1.	The	priorities	were	ranked	on	the	basis	
of	the	total	score	calculated.	As	a	result,	three	topics	areas	emerged	as	top	level	priority	for	a	majority	
of	the	MELODI	community:	

 Analysis	 of	 mechanisms	 involved	 in	 low	 dose	 radiation	 through	 use	 and	 development	 of	
suitable	 cellular	models	 (2D,	 3D,	 including	 somatic	 cells,	 stem	 cells,	 and	 organo‐typic	 tissue	
models)	as	well	as	animal	models.	

 Role	 of	 genetic	 background,	 immunological	 status,	 age,	 gender	 and	 lifestyle	 on	 radiation‐
induced	effects,	as	well	as	identification	of	other	factors	influencing	individual	radiosensitivity.	

 Identification,	development	and	validation	of	biomarkers	for	radiation‐induced	health	(cancer	
and	 non‐cancer)	 effects	 through	 sound	 (molecular,	 i.e.	 using	 most	 recent	 methods	 such	 as	
omics,	 genetic	 and	 epigenetic	 profiling,	 new	 generation	 sequencing	 and	 systems	 biology)	
epidemiological	 studies	 in	 children	 and/or	 adults	 in	 conjunction	 with	 most	 suitable	 and	
promising	retrospective	(Techa	River,	Mayak,	Chernobyl,	Fukushima,	Uranium	miners,	nuclear	
workers,	secondary	cancer	patients	with	radiation	therapy	in	childhood)	and	prospective	(CT	
scan	patients,	medical	diagnosis	patients,	new	 treatment	modality	RT	patients)	 cohorts	with	
access	to	biological	samples	and	sound	dosimetry.	

	
On	the	basis	of	priorities	selected	by	the	MELODI	community,	the	final	content	of	the	OPERRA	call	was	
specified	 by	 an	 independent	 group	 of	 experts,	 with	 the	 assistance	 of	 an	 independent	 go‐between	
operator	 (GAO)	 having	 no	 conflict	 of	 interests	 with	 the	 radiation	 protection	 community	 (cabinet	
Lallemand	&	Legros	in	Brussels).	
	
The	 group	 of	 experts	 consisted	 of	 several	 members,	 including	 experts	 selected	 by	 The	 European	
Commission	Also,	HERCA,	UNSCEAR	and	ICRP	were	asked	to	propose	experts	to	be	part	of	the	group.	
To	ensure	the	confidentiality	of	the	process,	the	members	of	the	group	of	experts	were	not	known	to	
OPERRA	 &	 MELODI	 partners	 and	 no	 direct	 communication	 has	 been	 made	 between	 OPERRA	 &	
MELODI	 and	 the	 independent	 group	 of	 experts.	Documents	 and	 information	were	 forwarded	 to	 the	
group	of	experts	and	vice	versa	through	the	GAO,	which	also	organized	the	independent	expert	group	
meetings	bringing	together	the	experts	and	representatives	of	the	European	Commission.	
	
Together	with	the	latest	version	of	the	SRA,	the	independent	group	of	experts	in	charge	of	drafting	the	
first	 OPERRA	 call	 specifications	 was	 provided	 with	 the	 results	 of	 the	 priority	 ranking	 work	 (from	
Coordinator	 to	 GAO,	 and	 from	 GAO	 to	 the	 experts).	 This	 included	 also	 a	 comprehensive	 review	
statement	 on	 these	 priorities	 and	 the	 priority	 ranking	 reflecting	 their	 relative	 feasibility	 from	 a	
scientific	 point	 of	 view,	 performed	 by	 the	 MELODI	 Scientific	 Committee.	 This	 material	 was	 to	 be	
considered	as	a	contribution	to	the	experts’	work,	not	predetermining	their	decision	nor	necessarily	
reflect	the	content	of	the	future	call.	
	
In	total,	the	delivery	included	the	following	materials:	

 4th	version	of	the	MELODI	SRA	
 List	of	the	10	highest	priorities	for	low‐dose	risk	research	
 Results	of	the	votes	of	the	MELODI	members	and	participants	 in	the	2013	Brussels,	Belgium,	

MELODI	workshop	regarding	the	priorities	for	low‐dose	risk	research	
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 A	statement	of	 the	MELODI	Scientific	Committee	on	 the	research	priorities	 identified	 for	 the	
first	OPERRA	competitive	call	

 The	 2nd	 version	 of	 the	ALLIANCE	 SRA,	 and	 a	 document	 presenting	 a	 first	 reflection	 towards	
constructing	a	5‐year	roadmap	in	radioecology	(COMET	deliverable	2.1);	

In	addition,	the	OPERRA	coordinator	forwarded	to	the	GAO	on	20	November	2013	a	document	
prepared	by	the	ICRP	describing	the	ICRP	research	priorities	in	radiation	protection.	
	
The	GAO	met	two	EC	representatives	(André	Jouve	and	Mykola	Dzubinsky),	and	André	Jouve	provided	
the	GAO	with	a	confidentiality	undertaking	to	be	signed	by	each	independent	expert	involved	in	the	
OPERRA	call	process	and	a	document	describing	administrative	EC	rules	to	be	followed	in	terms	of	
reimbursement	of	costs	engaged	by	the	experts.	
	
The	GAO	organized	on	11	December	2013	a	meeting	with	the	selected	independent	experts	to	decide	
on	the	text	call	content,	and	finalized	the	call	documentation	in	confidentiality	(i.e	no	details	are	
available).	
	
The	GAO	sent	on	16	December	2013	to	the	OPERRA	coordinator	the	final	versions	of	the	OPERRA	call	
announcement,	the	COMET	call	announcement	and	the	guide	for	applicants.	Consistently	with	the	
MELODI/OPERRA	recommendations,	the	three	selected	topics	for	the	first	OPERRA	call	were	as	
follows:	

 Analysis	of	mechanisms	involved	in	low	dose	radiation	through	use	and	development	of	
suitable	cellular	models	(2D,	3D,	including	somatic	cells,	stem	cells,	and	organo‐typic	tissue	
models)	as	well	as	animal	models.	

 Determination	of	the	role	of	genetic	background,	immunological	status,	age,	gender	and	
lifestyle	on	radiation‐induced	effects,	as	well	as	identification	of	other	factors	influencing	
individual	radiosensitivity.	

 Identification,	development	and	validation	of	biomarkers	for	radiation‐induced	health	(cancer	
and	non‐cancer)	effects	through	sound	molecular	epidemiological	studies	in	children	and/or	
adults	in	conjunction	with	most	suitable	and	promising	retrospective	and	prospective	cohorts	
with	access	to	biological	samples	and	sound	dosimetry.	

	
The	final	versions	of	the	OPERRA	call	announcement,	the	COMET	call	announcement	and	the	guide	for	
applicants,	as	well	as	the	4th	version	of	the	MELODI	SRA,	the	2nd	version	of	the	ALLIANCE	SRA,	the	
COMET	deliverable	3.1	and	the	COMET	deliverable	4.1	were	published	on	16	December	2013	on	the	
MELODI	website	with	the	support	of	BfS,	and	the	call	opening	was	widely	announced	via	websites	and	
e‐mails.	
 
The	OPERRA	and	COMET	coordinators	with	the	support	of	SCK•CEN	organized	on	20‐21	January	2014	
a	call	launch	meeting	in	Brussels,	Belgium,	with	the	objectives	of	presenting	the	OPERRA‐COMET	calls	
contents	and	associated	administrative	rules	(with	the	cooperation	of	STUK),	and	also	to	facilitate	the	
formation	of	applicants	consortia	that	would	answer	the	calls.	
	

	
3.3. Selection	of	the	projects	and	information	about	the	results	

The	proposals	were	received	by	the	GAO,	which	also	organised	the	evaluations,	in	confidentiality	(i.e	
no	details	are	available).	After	the	evaluations	had	been	completed,	the	GAO	sent	to	the	OPERRA	(and	
COMET)	coordinator	the	ranking	list	of	submitted	projects,	as	well	as	the	scores	obtained	by	submitted	
projects	(22	projects	were	submitted	for	the	first	OPERRA	call).	The	GAO	also	sent	to	the	OPERRA	
coordinator	the	documents	describing	the	projects	ranking	from	1	to	3,	in	order	to	allow	the	OPERRA	
Management	Board	to	make	a	decision	on	the	final	selection	of	OPERRA	projects	to	be	funded.		
	
It	should	be	noted	that	the	MB,	which	was	making	the	final	decision	on	proposals	to	be	funded,	did	not	
get	all	the	relevant	materials	necessary	for	informed	decision.	The	MB	got	the	ranking	list	and	scores	
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of	all	the	proposals,	and	some	more	details	of	the	three	highest‐ranked	proposals,	but	did	not	get	the	
evaluation	summary	reports	nor	the	rest	of	the	proposals.	The	confidentiality	of	the	proposals	and	the	
evaluations	is	very	important,	but	on	the	other	hand,	open	decision‐making	process	that	is	based	on	
informative	materials	is	important	too.		
	
The	OPERRA	Management	Board	decided	on	its	meeting	held	on	23	June	2014	to	select	the	three	
projects	ranked	from	1	to	3	within	a	list	of	23	projects	submitted.	The	3	selected	projects	are	as	
follows:	

 SOPRANO:	Systems	Oriented	Prediction	of	Radiation	Risk	(bringing	6	new	OPERRA	partners);	
 EURALOC:	European	epidemiological	study	on	radiation‐induced	lens	opacities	for	

interventional	cardiologists	(bringing	11	new	OPERRA	partners);	
 DIMITRA:	Dentomaxillofacial	paediatric	imaging:	an	investigation	towards	low	dose	radiation	

induced	risks	(bringing	3	new	OPERRA	partners).	
 
As	a	result	of	the	first	OPERRA	call,	8	countries	were	newly	represented	within	the	OPERRA	
consortium:	Greece,	Luxemburg,	The	Netherlands,	Norway,	Poland,	Portugal,	Romania,	Serbia.	
	
The	OPERRA	coordinator	sent	to	each	coordinator	of	submitted	projects	a	letter	announcing	the	score	
obtained	by	each	project.	Since	the	OPERRA	coordinator	was	not	allowed	to	see	the	ESR’s,	he	could	not	
send	them	to	proposers	either,	but	they	had	to	contact	GAO	in	order	to	get	them.	After	the	MB	decision,	
the	OPERRA	coordinator	sent	to	each	coordinator	of	the	three	selected	projects	a	letter	inviting	them	
to	enter	into	negotiations	for	the	inclusion	of	the	selected	projects	within	the	OPERRA	newly‐created	
WP5.	Once	ended	the	negotiation	phase,	the	OPERRA	coordinator	submitted	to	the	EC	the	request	for	
amendment	to	the	OPERRA	Grant	Agreement,	including	the	new	beneficiaries	and	their	work,	starting	
from	1	December	2014.	The	EC	approved	the	amendment	on	11	March	2015.	
	
	

4. Second	OPERRA	call	

	
4.1. Administrative	process		

The	preparations	for	the	2nd	OPERRA	call	were	started	during	period	1.	This	time,	STUK	was	not	so	
actively	involved	in	the	call	document	preparation,	as	the	Coordinator	was	already	experienced	and	
able	to	draft	the	necessary	documentation	by	himself.	Nevertheless,	STUK	commented	on	the	draft	
documents	in	the	role	of	MB	member,	and	provided	some	comments	and	suggestions	in	order	to	make	
sure	the	documentation	is	clear	and	without	contradictions.	
	
According	to	communication	with	the	EC,	the	minimum	conditions	proposed	for	the	second	call	were	
as	follows:	

• Eligible	consortium	should	comprise	at	least	FOUR	PARTNERS	from	at	least	TWO	
DIFFERENT	COUNTRIES	and	should	include	at	least	ONE	NON‐OPERRA	PARTNER	

• With	a	EC	contribution	of	2.5	M€,	it	is	anticipated	to	fund	at	least	one	project	(MAXIMUM	
DURATION	18	MONTHS)	per	topic	(MAXIMUM	EC	CONTRIBUTION	800	k€	PER	PROJECT),	
subject	to	meet	the	excellence	criteria	

• Provided	that	the	above	minimum	conditions	are	fulfilled,	additional	participants	(no	
maximum	limit)	may	participate	in	the	proposal.	Such	additional	participants	can	be	current	
OPERRA	beneficiaries	or	external	organizations	

• One	organization	may	participate	in	several	proposals	
	

4.2. Topic	preparation	process	

In	order	to	initiate	the	organization	of	the	2nd	OPERRA	call,	a	meeting	entitled	"Preparation	2nd	
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	OPERRA	call"	was	held.	This	meeting	took	place	on	11	February	2014	in	the	Hilton	Hotel	Roissy	CDG	
Airport,	Paris.	In	the	final	minutes	the	following	was	stated	concerning	the	selection	of	research	topics	
for	the	second	OPERRA	call:	
"As	a	sign	towards	the	research	community,	we	would	 like	to	show	our	commitment	to	 join	efforts,	and	
therefore	define	 for	this	call	complementary	topics,	 i.e.	covering	(priority)	research	 issues	 in	more	than	
one	RP	platform.	The	mission	is	to	merge	towards	a	seamless	roadmap".	
	
After	 deciding	 to	 prepare	 joint	 priorities,	 it	was	 discussed	 how	 to	 decide	 on	 the	 distribution	 of	 the	
funding	over	 the	4	RP	domains.	To	assist	 in	 this,	 it	was	decided	 to	assess	 the	EC	 funding	over	 the	4	
domains,	in	the	past,	from	FP4	to	FP7.	It	was	indeed	necessary	to	go	back	in	time	till	FP4,	as	for	some	
research	domains,	most	of	the	funding	occurred	primarily	in	FP4.	
	
From	this	meeting,	three	main	actions	were	defined,	notably:	

1. To	define	priority	 topics	 for	 the	2nd	 call,	 a	 task	 that	has	been	assigned	 to	Task	2.1	 (Nathalie	
Impens,	SCK‐CEN);	

2. To	assess	the	funding	over	the	past	 framework	programmes,	a	 task	within	the	scope	of	Task	
2.2	(Bernd	Grosche,	BfS);	

3. To	 establish	 an	 extended	 scientific	 committee	 including	 the	 MELODI	 scientific	 committee	
members	 and	 experts	 assigned	 by	 ALLIANCE,	 NERIS	 and	 EURADOS	 to	 cover	 the	 necessary	
expertise	in	the	entire	RP	area.		

	
The	actions	were	fulfilled	as	follows:	

1. The	 four	 abovementioned	 radiation	 protection	 associations	 proposed	 initially	 a	 list	 of	 70	
priorities.	 Two	 physical	 meetings	 were	 organised	 by	 Nathalie	 Impens,	 to	 bring	 together	
scientists	 from	 MELODI	 NERIS	 EURADOS	 and	 ALLIANCE,	 the	 4	 Radiation	 Protection	
associations	 that	 signed	an	MoU	 to	coordinate	RP	research	 in	Europe	 together,	and	 to	select	
joint	 priorities	 for	 the	 second	OPERRA	 call.	 The	 first	meeting	was	 on	28/4/2014	 in	Madrid.	
During	 this	 meeting	 the	 4	 RP	 associations	 presented	 priorities	 that	 they	 viewed	 to	 be	 of	
interest	 to	at	 least	one	other	RP	association.	The	meeting	members	started	to	compare	their	
lists	and	started	discussing	how	to	merge	the	topics	into	one	single	list	of	synergetic	research	
priorities.	The	resulting	 list	 counted	38	 topics.	This	 list	was	 then	discussed	 internally	within	
the	 4	 RP	 associations,	 and	 contacts	 were	 established	 between	 experts	 from	 the	 4	 RP	
associations	 to	 merge	 or	 reformulate	 some	 of	 the	 topics.	 A	 second	 version	 of	 the	 list	 was	
presented	at	a	second	physical	meeting	with	delegates	of	the	4	RP	associations,	held	2/6/2014	
in	 Munich.	 After	 that	 meeting	 the	 list	 was	 further	 finalised	 by	 electronic	 correspondence	
between	T2.1	members	and	the	experts	of	the	4	RP	associations.	On	the	9th	of	June	2014,	Task	
2.1	produced	a	final	list	of	15	synergetic	topics.		

2. The	 list	 was	 part	 of	 the	 e‐survey	 organized	 in	 Task	 4.3.	 The	 analysis	 of	 the	 e‐survey	 was	
handed	over	to	the	OPERRA	MB	and	to	the	4	RP	associations.	

3. Task	2.2	provided	a	report	on	radiation	protection	related	EU	funded	projects	from	FP4	to	FP7.	
Based	on	(1)	and	(2),	the	outcome	of	the	e‐survey	of	Task	4.3,	and	keeping	in	mind	the	interest	
of	 the	 4	 RP	 associations	 individually,	 the	 4	 RP	 associations	 agreed	 on	 a	 list	 of	 4	 synergetic	
topics	that	could	be	the	subject	of	the	2nd	OPERRA	call.	A	statement	was	written	by	the	4	RP	
associations	 including	 4	 potential	 research	 topics	 for	 the	 2nd	 OPERRA	 call.	 The	 4	 RP	
associations	received	support	from	the	MELODI	Secretariat	for	this	activity.	

4. An	extended	scientific	committee	was	established.	SCK•CEN	(as	MELODI	Secretariat)	was	
involved	in	the	establishment	of	the	extended	scientific	committee,	providing	them	access	to	
the	MELODI	workspace,	and	guiding	them	by	explaining	their	role	and	providing	them	with	the	
documents	resulting	from	actions	(1)	and	(2),	and	the	e‐survey	from	Task	4.3.		
	

It	 should	 be	 noted	 that	 the	OPERRA	 e‐survey	 on	 European	 radiation	 protection	 research	 priorities,	
which	 included	 the	 assessment	 of	 feasibility/importance	 of	 15	 synergetic	 priorities	 selected	 by	 the	
platforms,	 also	 included	 separate	 sections	 for	 individual	 platforms,	 as	 well	 as	 for	 E&T,	 risk	
communication	&	risk	perception,	as	well	as	 for	ethics.	 It	was	a	vast	survey	and	received	altogether	
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274	submitted	answers.	In	fact,	when	the	responses	were	analyzed,	it	was	concluded	that	the	survey	
was	too	complex	to	encourage	a	majority	of	completions	(completion	rate	~	50%).	
	
In	reference	to	the	prioritization,	the	assessment	of	feasibility	and	importance	and	the	interpretation	
of	 the	 results	were	problematic,	 as	 the	 scale	did	not	provide	 good	discrimination	between	different	
options.	As	summarized	in	the	e‐survey	analysis:	
“Regarding	 the	 synergistic	 priorities	 the	 range	 and	 standard	 deviations	 on	 both	 importance	 and	
feasibility	did	not	allow	a	very	clear	prioritization.	All	topics	received	ratings	of	>60%	 importance	and	
>49%	 feasibility,	 suggesting	 that	 research	 on	 all	 topics	 would	 be	 beneficial	 for	 improving	 radiation	
protection	and	could	be	feasible.	While	this	level	of	endorsement	by	respondents	is	useful	it	does	not	assist	
in	prioritisation.	In	the	future	more	discriminating	measures	and	metrics	will	have	to	be	found	to	assist	
with	prioritisation.	 In	a	post‐survey	open	meeting	held	during	 the	2014	MELODI	workshop	 this	 lack	of	
prioritisation	was	noted	but	 the	survey	was	 judged	 to	be	successful	 in	 initiating	a	consultation	process	
and	 stimulating	 debate	 across	 a	wide	 range	 of	 stakeholders.	 Similar	 difficulty	 in	 prioritization	 of	 the	
MELODI,	 EURADOS,	 NERIS	 and	 ALLIANCE	 specific	 topics	 in	 the	 corresponding	 focus	 areas	 were	
encountered	in	using	the	importance/feasibility	metrics.”	
	
Finally,	four	topics	were	proposed	to	be	the	core	of	the	call	text	to	be	drafted	by	an	independent	group	
of	experts	with	the	support	of	the	GAO:	
	

• Topic	1:	Development	of	monitoring	strategies,	processes	and	tools		
• Topic	 2:	 Spatial	 and	 temporal	 environmental	modelling	 and	 human	dose	 assessment	 after	 a	

nuclear	accident		
• Topic	3:	Development	of	health	surveillance	procedures	
• Topic	 4:	 Biological	 indicators	 of	 radiation	 exposure,	 effects,	 health	 risk	 and	 disease	

susceptibility	to	inform	emergency	management	and	epidemiological	studies		
	
The	 extended	 scientific	 committee	 prepared	 a	 statement,	 giving	 an	 opinion	 on	 the	 feasibility	 and	
importance	of	4	potential	topics	for	the	2nd	OPERRA	Call.	Both	statements,	from	the	extended	scientific	
committee	and	the	OPERRA	MB,	have	been	provided	together	with	other	documentation	to	the	GAO	in	
charge	of	the	organization	of	the	second	OPERRA	call.		
	
As	 in	 the	 first	 call,	 the	 final	 scientific	 content	 of	 the	 OPERRA	 call	 was	 specified	 by	 an	 independent	
group	 of	 experts,	 with	 the	 assistance	 of	 the	 GAO	 having	 no	 conflict	 of	 interests	 with	 the	 radiation	
protection	community.	The	GAO	also	finalized	the	administrative	documents	mainly	prepared	by	the	
Coordinator.		
	
The	second	OPERRA	call	was	published	on	15	December	2014	and	widely	announced	via	websites	and	
e‐mails.	The	2nd	OPERRA	call	info	meeting	was	held	on	the	13	January	2015	at	the	premises	of	
HMGU/BfS	in	Munich,	Germany.	This	day	was	selected	as	it	was	the	day	before	the	OPERRA	first	
periodic	meeting	started.	
	

4.3. Proposal	selection		

As	in	the	first	call,	the	proposals	were	received	by	the	GAO,	which	also	again	organized	the	evaluations,	
in	confidentiality	(i.e	no	details	are	available).	After	the	evaluations	had	been	completed,	the	GAO	sent	
to	the	OPERRA	coordinator	the	ranking	list	of	submitted	projects,	as	well	as	the	scores	obtained	by	
submitted	projects	(19	projects	were	submitted	for	the	second	OPERRA	call).	
	
As	in	the	first	call,	the	OPERRA	MB	received	the	ranking	list	and	some	information	on	proposals,	but	
not	all	the	relevant	materials	necessary	for	informed	decision.	
	
The	OPERRA	Management	Board	decided	on	its	meeting	held	on	11	May	2015	to	select	the	three	
projects	ranked	from	1	to	3.	The	3	selected	projects	are	as	follows:	
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 Topic	1:	CAThyMARA	(Child	and	Adult	Thyroid	Monitoring	After	Reactor	Accident)	
 Topic	2:	HARMONE	(Harmonising	Modelling	Strategies	of	European	Decision	Support	Systems	

for	Nuclear	Emergencies)		
 Topic	3:	SHAMISEN	(Nuclear	Emergency	Situations	‐	Improvement	of	Medical	And	Health	

Surveillance)	
 Topic	4:	VIBRATO	(Validation	in	vivo	of	immune	biological	indicators	of	radiation	exposure	to	

use	for	emergency	situations,	the	determination	of	health	effects	and	molecular	epidemiology)		
 
As	a	result	of	the	second	OPERRA	call,	30	new	partners	were	selected	to	be	new	beneficiaries	of	the	
OPERRA	project,	and	4	countries	were	newly	represented	within	the	OPERRA	consortium:	Denmark,	
Japan,	Romania,	Sweden,	Ukraine.	
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GUIDE	FOR	APPLICANTS	
	

for	a	call	for	proposals	organised	within	the	framework	of	existing	
Euratom	Combination	of	Collaborative	Project	and	Coordination	

and	Support	Action	(Coordination)	
	

1	Introduction	
1.1	General	guidance	
 
As	planned	in	the	OPERRA	Description	of	Work,	OPERRA	will	organize	calls	for	research	projects	
in	radiation	protection.	
	
This	Guide	for	applicants	is	tailored	for	a	call	for	proposals	launched	by	the	Combination	
of	 Collaborative	 project	 and	 Coordination	 and	 Support	Action	 (Coordination)	 (CP‐CSA)	
OPERRA	–	Open	project	 for	European	Radiation	Research	Area	(604984),	Call	 identifier	
“OPERRA‐2014”.	 This	 guide	 gives	 instructions	 on	 how	 to	 structure	 your	 proposal.	 It	 also	
describes	how	the	proposal	should	be	submitted,	and	the	criteria	on	which	it	will	be	evaluated.	
	
Conditions	 of	 participation	 and	 funding	 in	 OPERRA	 calls	 are	 in	 general	 those	 of	 the	 Seventh	
Framework	programme,	as	defined	principally	in	Council	Regulation	(Euratom)	No	139/2012	of	
19	December	2012	laying	down	the	rules	for	the	participation	of	undertakings,	research	centres	
and	universities	 in	 action	under	 the	 Seventh	 Framework	Programme	of	 the	European	Atomic	
Energy	Community	 and	 for	 the	dissemination	of	 research	 results	 (2012	 to	2013).	This	 can	be	
found	 at	 in	 the	 document	 "Euratom	 Rules	 for	 participation	 2012‐2013".	 These	 rules	 are	
intended	 for	 calls	 organized	 by	 the	 EC	 and	 are	 to	 be	 followed	where	 in	 accordance	with	 the	
specific	participation	rules	for	this	call	for	proposals1.			
	
All	legal	entities	around	the	world	may	participate	in	the	OPERRA	calls,	regardless	of	the	country	
of	origin	(Euratom	Rules	of	participation:	Chapter	II,	Section	1,	Minimum	conditions,	Article	5,	
General	principles:	“Any	undertaking,	university	or	research	centre	or	other	legal	entity,	whether	
established	 in	a	Member	 State,	an	associated	 country,	or	a	 third	 country,	may	participate	 in	an	
indirect	action	–“).	
	
In	case	a	legal	entity	that	is	not	currently	a	beneficiary	of	the	OPERRA	consortium	is	successful	
in	 the	 OPERRA	 call,	 it	 will	 join	 the	 OPERRA	 consortium	 as	 a	 new	 beneficiary	 (subject	 to	
successful	completion	of	the	negotiations	and	EC	approval).	The	proposer(s)	which	is	selected	to	
join	the	consortium	will	be	required	to	accede	to	the	existing	grant	agreement;	a	model	example	
of	 which	 can	 also	 be	 found	 at	 the	
http://ec.europa.eu/research/participants/portal/page/fp7_documents	 ("Model	 grant	
agreement").	They	will	also	be	required	to	sign	the	existing	consortium	agreement,	an	internal	
project	document	concerning	the	relations	between	the	partners.		
	

This	Guide	for	applicants	does	not	supersede	the	rules	and	conditions	laid	out,	in	
particular,	in	Council	and	Parliament	Decisions	relevant	to	the	Seventh	Framework	

Programme	
	

                                                 
1	See	the	details	below	and	under	1.2	Funding	of	participation. 



1.2	Funding	of	participation	
 
Participation	as	a	beneficiary	in	a	FP7	project	is	on	a	cost‐shared	basis,	the	Commission	making	
only	a	partial	contribution	to	the	total	cost	of	the	work.	
	
The	following	may	receive	EU	funding	in	a	Euratom	FP7	project:	

 Any	 legal	 entity	 established	 in	 a	Member	 State	 or	 an	 associated	 country	 (for	 Euratom	
only	Switzerland),	or	created	under	Union	law;	

 Any	international	European	interest	organisation		
	

If	 one	 or	more	 of	 the	 participants	 requesting	 EU	 funding	 is	 based	 in	 a	 third	 country	 (not	 EU	
Member	State	or	an	associated	country	(for	Euratom	only	Switzerland),	there	is	need	to	explain	
in	 terms	 of	 the	 project’s	 objectives	why	 such	 funding	would	 be	 essential	 or	 can	 be	 otherwise	
justified.	
	
More	 detailed	 information	 of	 the	 Commission's	 funding	 arrangements	 can	 be	 found	 at	
http://ec.europa.eu/research/participants/portal/page/fp7_documentation	 in	 the	 document	
"Guide	to	Financial	Issues".	
	
1.3	Supporting	documentation	
	
The	 OPERRA‐2014	 Call	 announcement	 is	 published	 at	 http://www.melodi-
online.eu/operra_second_call.html.	 On	 the	 same	 website	 there	 is	 also	 some	 additional	
supporting	documentation	available:	
‐	OPERRA‐2014	Guide	for	Applicants	(this	document)	
‐	MELODI	Strategic	Research	Agenda	(SRA)	
‐	Radioecology	Alliance	Strategic	Research	Agenda	(SRA)	
‐	EURADOS	Strategic	Research	Agenda	(SRA)	
‐	NERIS	Strategic	Research	Agenda	(SRA)		
	
For	 further	 reference,	 	 Euratom	Work	 Programme	 2013	 contains	 the	 call	 text	 that	 led	 to	 the	
creation	of	OPERRA	(Topic:	Fission‐2013‐3.1.1:	Preparatory	Phase	(PP)	in	support	to	the	Multi‐
disciplinary	European	Low	Dose	Initiative	(MELODI)	for	its	development	as	federating	body	to	
ensure	cost‐efficiency	and	high‐performance	of	low‐dose	risk	research	in	Europe).	
		

2	How	to	prepare	and	submit	a	proposal	
2.1	Proposal	preparation	
	
Proposals	 for	 selection	 in	 OPERRA‐2014	 call	 are	 submitted	 in	 a	 single	 stage,	 by	 submitting	 a	
complete	 proposal	 application	 which	 should	 be	 prepared	 as	 described	 in	 Annex	 1	 of	 this	
document.	
	
As	minimum	condition	for	the	OPERRA‐2014	Call,	there	should	be	at	least	four	legal	entities,	
from	 at	 least	 two	 different	 countries,	 including	 at	 least	 one	 external	 (non‐OPERRA)	 to	 the	
current	OPERRA	consortium,	participating	 in	a	proposal	(single‐partner,	 two‐partner	or	three‐
partner	proposals	are	not	eligible).		
	
	
Note	that	there	is	no	maximum	limit	for	the	number	of	participants	in	a	proposal	but	a	proposal	
can	be	submitted	by	a	small	consortium	consisting	of	4	or	more	participants.		
	
One	organisation	may	be	involved	in	several	proposals.	



	
A	maximum	of	2.5	M	EUR	is	available	for	the	entire	OPERRA‐2014	Call.	
	
The	maximum	EC	contribution	for	one	proposal	is	800	kEUR.	
	
The	consortium	reserves	 the	right	 to	 further	negotiate	with	 the	selected	proposals	 in	order	 to	
finalise	the	work	plan	and	budget	and	fit	them	under	the	OPERRA	overall	work	plan.	
	
Existing	participants	in	the	OPERRA	project	may	also	respond	to	this	call.	There	is	no	distinction	
made	between	current	OPERRA	beneficiaries	and	other	legal	entities.	 
 
2.2	One	stage	submission	
 
Proposals	for	OPERRA‐2014	are	submitted	in	a	single	stage,	by	submitting	a	complete	proposal	
application	which	should	be	prepared	as	described	in	Annex	1	of	this	document.	
	
2.3	Proposal	language	
 
The	proposal	must	be	prepared	in	English.	Proposals	submitted	in	any	other	language	will	not	be	
evaluated.	
	
2.4	Submission	of	proposals	
 
Proposals	 must	 be	 submitted	 electronically	 in	 PDF	 format	 to	 the	 following	 address:	
Operra@Lallemand‐Legros.be	with	the	subject:	“OPERRA‐2014_[Acronym_of_your_proposal]”.	
	
If	you	discover	an	error	in	your	proposal,	and	provided	the	call	deadline	has	not	passed,	you	may	
submit	a	new	version.	Please	make	sure	that	you	use	the	same	acronym	and	make	it	evident	in	
the	 covering	e‐mail	 that	 the	earlier	version	 should	be	 replaced.	Only	 the	 last	version	 received	
before	the	call	deadline	will	be	considered	in	the	evaluation.	In	case	there	are	several	proposals	
with	a	same	acronym	received,	only	the	first	proposal	received	may	keep	the	acronym	and	the	
call	administrators	will	ask	the	later‐received	proposals	to	change	theirs.	
	
Proposals	must	be	received	by	the	closing	time	and	date	of	the	call.	Late	proposals,	or	proposals	
submitted	 to	 any	 other	 address	 or	 by	 any	 other	means	 than	 email	 to	 the	 address	mentioned	
above,	will	not	be	evaluated.	
	
	
	
	

	
The	OPERRA‐	2014	call	will	close	on	12	March	2015	at	17:00	Brussels	time.	

	
It	is	recommended	to	submit	your	proposal	well	in	advance	as	failure	of	your	proposal	to	
arrive	in	time	for	any	reason,	including	communications	delays,	is	not	acceptable	as	an	
extenuating	circumstance.	The	time	of	receipt	of	your	message	as	recorded	by	the	email	

system	will	be	definitive.	
	
	
	
 
 



2.5	Acknowledgement	of	receipt	
 
An	acknowledgment	of	 successful	 receipt	of	 a	proposal	will	be	sent	 to	 the	 (lead2)	proposer	as	
soon	 as	 possible	 and	 within	 maximum	 three	 working	 days	 by	 the	 OPERRA‐2014	 Call	
administrators.	Note	that	late	submissions	after	the	call	closure	are	not	allowed.	Late	submitters	
will	receive	by	return	email	a	“call	closed”	message.	
	
Please	 note	 that	 the	 sending	 of	 an	 acknowledgement	 of	 receipt	 does	 not	 imply	 that	 your	
proposal	 has	been	 accepted	 as	 eligible	 for	 evaluation.	 It	will	 simply	 verify	 that	 the	 e‐mail	 has	
been	received	and	that	there	is	a	printable	proposal	attached	to	it.	
	

3	Proposal	evaluation	and	selection	
The	proposals	received	will	be	evaluated	in	the	light	of	the	criteria	for	collaborative	projects	(to	
the	appropriate	extent	as	some	elements	of	the	collaborative	projects	have	been	removed	from	
the	 proposal	 template	 and	 therefore	 not	 applicable	 in	 the	 evaluation	 either),	 using	 the	 form	
shown	in	Annex	2	of	this	document	and	with	the	assistance	of	experts	who	are	independent	of	
any	proposer.	The	experts	will	 be	 individuals	 from	 the	 fields	of	 science,	 industry	 and/or	with	
experience	in	the	field	of	innovation	and	also	with	the	highest	level	of	knowledge,	and	who	are	
internationally	recognised	authorities	in	the	relevant	specialist	area.	
	
Each	independent	expert	will	record	his/her	individual	opinion	of	each	proposal	on	the	attached	
form.	 They	will	 then	 communicate	 together	 to	 prepare	 a	 “consensus”	 form	 for	 each	 proposal.	
Using	the	results	given	on	the	consensus	form,	the	consortium	will	normally	select	the	proposal	
with	the	highest	overall	score.		
	
However,	OPERRA	 is	not	obliged	 to	 select	 the	highest	 scoring	proposal	where	 it	has	objective	
grounds,	 for	 example	 commercial	 competition.	 In	 this	 case	 the	 choice	 may	 pass	 to	 the	 next‐
ranked	proposal.	This	will	be	subject	to	approval	by	the	European	Commission.	
	

4	Support	to	proposers	
4.1	Call	Helpdesk	
 
For	 further	 information	 on	 the	 administrative	 and	 practical	 details	 concerning	 the	 OPERRA‐
2014	Call,	please	contact	the	Call	administrators:	
	
Name:	Me	Marc	Libert	
E‐mail:		Operra@Lallemand‐Legros.be		
Tel.:	+32.2.648.75.30	
	
Note	that	the	Call	administrators	will	not	provide	any	additional	support	regarding	the	scientific	
content	 of	 the	 call,	 but	 they	 will	 only	 respond	 to	 administrative	 questions	 (such	 as	 the	 call	
procedures	in	general).	Phone	calls	should	be	used	only	for	urgent	questions	and	the	discussions	
should	 be	 verified	 by	 e‐mail	 for	 the	 records.	 Replies	 to	 e‐mails	 will	 be	 provided	 as	 soon	 as	
possible.	Please	note	that,	depending	on	the	complexity	of	the	question(s),	providing	a	response	
might	take	some	time,	especially	 if	 there	 is	need	to	consult	 the	OPERRA	Coordinator.	Complex	
questions	provided	close	to	the	call	closure	deadline	might	not	be	properly	answered,	if	there	is	
not	enough	time.	This	should	be	taken	into	account	by	applicants,	providing	their	questions	well	
in	advance.	All	questions	and	answers	(provided	by	e‐mail	or	by	phone)	will	be	recorded.		
	

                                                 
2	Only	to	the	lead	proposer,	who	has	the	responsibility	to	inform	other	participants	in	the	proposal. 



	
4.2	National	contact	points	
 
The	 Euratom	 supports	 a	 network	 of	 National	 Contact	 Points	 (NCPs),	 which	 can	 be	 helpful	 to	
organisations	from	their	country	both	in	general	advice	and	particularly	on	preparing	proposals.	
Organisations	 should	 contact	 the	 relevant	 NCP	 (Euratom)	 of	 their	 own	 country	 for	 further	
information.	Contact	details	of	NCP's	can	be	found	here:	
http://ec.europa.eu/research/participants/portal/page/nationalcontactpoint	
	
4.3	The	Intellectual	Property	Rights	Helpdesk	
 
The	IPR‐Helpdesk	has	as	 its	main	objective	 to	assist	potential	and	current	beneficiaries	 taking	
part	 in	Community	 funded	projects	on	Intellectual	Property	Rights	 issues,	and	 in	particular	on	
Community	diffusion	and	protection	rules	and	issues	relating	to	IPR	in	international	projects.	
	
4.4	Frequently	asked	questions	(FAQ)	
 
Proposers are kindly requested to read the list of FAQ in Annex 3 to this document. Questions 
to which responses are in the list will not be provided a response by e-mail. 
	
http://www.ipr‐helpdesk.org		



	

Annex	1	–	Proposal	format	
	
Proposals	must	be	submitted:	
	

‐ as	a	single	file	in	PDF	format	not	exceeding	the	maximal	size	of	2	MBytes,	including	
pictures	

‐ in	the	language	stated	in	the	call	announcement	(English)	
‐ to	the	address	given	in	the	call	announcement	(request	a	delivery	receipt)	
‐ before	the	date	and	time	given	as	the	call	deadline	in	the	call	announcement	
‐ with,	 as	 the	 subject	 line	 of	 your	 message,	 "OPERRA‐2014	

[Acronym_of_your_proposal]".	
	
The	minimum	font	size	allowed	is	11	points.		
All	margins	(top,	bottom,	left,	right)	should	be	at	least	15	mm	(not	including	any	footers	
or	headers).	
	
As	 an	 indication,	 such	 a	 layout	 should	 lead	 to	 a	maximum	 of	 between	 5000	 and	 6000	
possible	characters	per	page	(including	spaces).	
	

	
IMPORTANT	

The	applicants	are	urged	to	follow	the	rules	related	to	the	length	of	the	proposals	as	
described	in	the	guide	for	applicants.	Pages	of	proposals	in	excess	to	the	number	required	

in	the	guide	for	applicants	will	be	disregarded	by	the	evaluators.	
	

	
SUMMARY	OF	MANDATORY	PAGE	LIMITS	
(conforming	to	font	and	margin	sizes	mentioned	above)	
	
Section	 Maximum	pages
1.	Scientific	and/or	technical	quality 10 pages	for	the	whole	section	
1.1	Concept	and	objectives	 No	specific	limit provided	that	the	whole	

section	1	will	not	comprise	more	than	10	pages
1.2	Progress	beyond	the	state	of	the	art No	specific	limit provided	that	the	whole	

section	1	will	not	comprise	more	than	10	pages
1.3	S/T	methodology	and	associated	work	
plan	

2	pages	for	1.3.2	Task	description	table	

2.	Implementation	 2	pages	+	1	page	per	participant	for	the	whole	
section

2.1	Individual	participants	 1	page	per	participant
2.2	Consortium	as	a	whole	 No	specific	limit
2.3	Resources	to	be	committed	 No	specific	limit
3.	Impact	 1	page	for	the	whole	section	
4.	Ethical	issues	 No	specific	limit
	
No	 additional	 document	 should	 be	 attached	 to	 the	 proposal.	 This	 applies	 also	 to	 any	
possible	additional	annexes,	 lists	of	 references,	etc.	Any	additional	documents	and	any	
pages	exceeding	the	limitations	described	above,	will	be	discarded.	
	
	
	



	
	
	
	
Front	page	
	
Full	title	of	the	existing	project:	Open	Project	for	the	European	Radiation	Research	Area		
Acronym	 of	 the	 existing	 project:	 OPERRA‐Grant	 agreement	 number	 of	 existing	 project:		
604984	
Type	of	instrument:	Combination	of	CP	&	CSA		
	
Name	of	the	proposal:	[Insert]	
Acronym	of	the	proposal:	[Insert]	
	
Topic	to	be	addressed:	Choose	one	of	the	following	and	delete	the	rest:	
[OPERRA	 2014	NUMBER	 1],	 [OPERRA	 2014	NUMBER	 2],	 [OPERRA	 2014	NUMBER	 3], [OPERRA	
2014	NUMBER	4]	.		
	
	
Date	of	submission	of	your	proposal:	[dd/mm/yyyy]	
	
Version	number	(in	case	you	re‐submit	a	proposal	that	should	replace	an	earlier	version):	
[Original/2/3…]	
	
Information	regarding	participants:	
Participant	no.3	 Participant	organisation	name Country PIC‐code4
1.	(Lead	proposer)	 	 	 	
2.		 	 	 	
...	 	 	 	
...	 	 	 	
	
Lead	proposer	organisation	address:	[insert]	
	
Name	of	the	lead	proposer	contact	person:	[insert]	
	
Telephone	number	of	the	lead	proposer	contact	person:	[insert]	
	
E‐mail	address	of	the	lead	proposer	contact	person:	[insert]	
	

Email	address	to	which	the	Acknowledgement	of	Receipt	should	be	sent:	
	

[insert]	
	

                                                 
3	The	first	organisation	listed	here	will	be	the	lead	proposer,	who	is	the	contact	point	for	this	proposal	and	
who	will	be	contacted	in	all	call‐related	issues.	The	lead	proposer	is	responsible	of	passing	the	information	
to	the	other	participants	in	this	proposal.	Note	that	there	should	be	at	least	four	participants	in	a	proposal.	
In	case	there	are	more	than	four	participants	in	a	proposal,	you	can	add	rows	to	the	table. 
4	Participant	Identification	Code.	For	more	information,	see	http://cordis.europa.eu/fp7/pp‐pic_en.html.	
The	proposal	may	be	submitted	also	without	a	PIC‐code,	in	case	your	organisation	does	not	have	the	code	
yet. 



Proposal	abstract	
(maximum	2000	character	summary	of	your	proposed	work)	
	
	



Contents	page	
(Show	contents	list)	
	



Cost	and	funding	breakdown	
	
Please	show	your	figures	in	euros	(not	thousands	of	euros).	Costs	need	to	be	budgeted	without	
VAT.	
	
All	proposal	participants	must	fill	in	their	own	Costs	Table.	In	addition,	the	summary	Costs	Table	
including	the	information	regarding	all	proposal	participants	should	be	included.		
	
Table	1:	Costs	table	for	participants:	To	be	filled	separately	by	each	participant	(copy	as	
many	tables	as	necessary):	

Costs	Table	

Participant	1	

(Same	table	to	be	used	for	other	
participants	)	

RTD	

1.	Personnel	costs	

	

	

2.	Other	direct	costs	 	

3.	Subcontracting	

	

	

4.	Total	direct	costs		

(Sum	of	row	1,	2	and	3)

	

5.	Indirect	costs	

	

	

6.	Total	costs						

(Sum	of	row	4	and	5)	

	

7.	Requested	EC		

contribution	

	

	
	
Table	2:	Summary	Costs	table	for	all	participants.		

Costs	Table	

Summary	of	all	participants	

RTD	

1.	Personnel	costs	

	

	

2.	Other	direct	costs	 	

3.	Subcontracting	

	

	

4.	Total	direct	costs		

(Sum	of	row	1,	2	and	3)

	



5.	Indirect	costs	

	

	

6.	Total	costs						

(Sum	of	row	4	and	5)	

	

7.	Requested	EC		

contribution	

	

	
In	row	1,	insert	your	personnel	costs	for	the	work	involved.	
	
In	row	2,	 insert	any	other	direct	costs,	 for	example	consumables,	durable	equipment	or	 travel	
costs.		
	
In	row	3,	insert	any	subcontracting	costs	planned.		
RTD:	 These	 costs	 could	 be	 catering,	 rental	 of	 a	 meeting	 venue	 etc.	 costs	 when	 organising	 a	
meeting.	In	principle,	no	part	of	the	research	work	itself	can	be	subcontracted.		
	
In	row	4,	calculate	the	sum	of	your	personnel,	subcontracting	and	other	direct	costs.	
	
In	row	5,	insert	your	indirect	(overhead)	costs.	
Indirect	costs	are	all	those	eligible	costs	which	cannot	be	identified	by	the	participant	as	being	
directly	 attributed	 to	 the	 project	 but	 which	 can	 be	 identified	 and	 justified	 by	 its	 accounting	
system	 as	 being	 incurred	 in	 direct	 relationship	with	 the	 eligible	 direct	 costs	 attributed	 to	 the	
project.	
	
You	must	use	your	actual	overhead	costs	if	this	is	possible	within	your	organisation's	accounting	
system.	If	not,	you	may	use	a	calculated	figure	of	20	%	of	the	sum	in	row	4	minus	subcontracting.	
If	 you	 are	 a	 non‐profit	 public	 body,	 a	 research	 organisation,	 a	 secondary	 or	 higher	 education	
establishment	or	a	small	or	medium	enterprise	and	cannot	calculate	your	actual	overhead	costs,	
you	may	use	a	calculated	figure	of	60	%	of	the	sum	in	row	4	minus	subcontracting.	
	
In	row	6,	calculate	the	sum	of	your	direct	and	indirect	costs.	
	
In	row	7,	insert	your	requested	EC	contribution.	
RTD	 activities:	 Non‐profit	 public	 bodies,	 secondary	 and	 higher	 education	 establishments,	
research	organisations	and	SMEs	may	request	up	to	75	%	of	the	total	costs.		
	
Note:	If	you	are	successful	in	the	evaluation,	your	final	costs	and	funding	estimates	agreed	with	
the	project	will	also	be	subject	to	legal	and	financial	verification	by	the	Commission	services.	



Section	1:	Scientific	and/or	 technical	quality,	relevant	 to	 the	chosen	 topic	addressed	by	
the	call	(Maximum	10	pages	for	whole	section	1)	
	

Note:	The	planning	should	be	sufficiently	detailed	to	 justify	the	proposed	effort	and	allow	
progress	monitoring	by	the	EC/OPERRA	Management	Board/WP	leader.	

1.1	Concept	and	objectives	
	

Explain	the	concept	of	your	proposal.	What	are	the	main	ideas	that	led	you	to	propose	this	
work?	
	
Describe	 in	detail	the	S&T	objectives.	Show	how	they	relate	to	the	topic	addressed	by	the	
call,	which	you	should	explicitly	 identify.	The	objectives	should	be	those	achievable	within	
the	project,	not	 through	subsequent	development.	They	should	be	stated	 in	a	measurable	
and	 verifiable	 form,	 including	 through	 the	 deliverables	 and	 milestones	 that	 will	 be	
indicated	under	1.3	‘S/T	methodology	and	associated	work	plan	below.	
	

	
1.2	Progress	beyond	the	state‐of‐the‐art	
	

Describe	 the	 state‐of‐the‐art	 in	 the	 area	 concerned,	 and	 the	 advance	 that	 the	 proposed	
project	would	bring	about.	If	applicable,	refer	to	the	results	of	any	patent	search	you	might	
have	carried	out.	
	

	
1.3	S/T	methodology	and	associated	work	plan	
	
1.3.1	Overall	strategy	of	the	work	plan	
	

Describe	the	overall	strategy	of	the	work	plan	



	
1.3.2	Task	description	table	
(Maximum	two	pages	for	this	sub‐section)	
	
Start	date	or	starting	
event5:	

	 End	date	or	ending	
event6:

	

Task	title	 	
Activity	type7	 RTD	

	

Objectives		

	

	

Description	of	work	(possibly	broken	down	into	sub‐tasks).	Please	also	explain	the	role	of	each	
participant.		

	

	
	

Deliverables	(brief	description)	and	month	of	delivery	

	

	

	

	
	
Total	effort	(person	months)8:		
	
Participant	no.	 Participant	organisation	name Person‐months	
1.	(Lead	proposer)	 	 	
2.		 	 	
3.	 	 	
4.	 	 	
	
	
	
	

                                                 
5	Please	note	that	the	start	date	can’t	be	earlier	than	1	December	2015.	 
6	Please	note	that	the	end	date	must	be	on	or	before	31	May	2017,	as	OPERRA	project	is	scheduled	to	end	
by	then	(project	month	18). 
7	Pre‐filled	as	only	RTD	activities	are	possible	in	this	call.	 
8	In	case	there	are	more	than	four	participants	involved,	rows	can	be	added	to	the	table	as	necessary.	
 



1.3.3	Table	of	deliverables9	
	
Deliverable	name	 No10 Nature11 Dissemi‐

nation		
level12	

Delivery	
date13	
(proj.	
month)

	 	 	 	 	

	 	 	 	 	

	 	 	 	 	

	 	 	 	 	
	
1.3.4	Table	of	milestones14	
	

Milestones	are	control	points	where	decisions	are	needed	with	regard	to	the	next	stage	of	
the	project.	For	example,	a	milestone	may	occur	when	a	major	result	has	been	achieved,	if	
its	successful	attainment	is	required	for	the	next	phase	of	work.	Another	example	would	be	
a	point	when	the	consortium	must	decide	which	of	several	technologies	to	adopt	for	further	
development.	

	
Milestone	name	 No Expected	date Means	of	verification
	 	 	 	
	 	 	 	
	 	 	 	
	 	 	 	
	 	 	 	
	
	
1.3.5	Describe	any	significant	risks,	and	associated	contingency	plans.	

                                                 
9	Use/Add	as	many	rows	as	necessary. 
10	Number	in	order	of	delivery	dates 
11	Please	indicate	the	nature	of	the	deliverable	using	one	of	the	following	codes:	
R	=		Report,	P	=		Prototype,	D	=		Demonstrator,	O	=	Other 
12		 Please	indicate	the	dissemination	level	using	one	of	the	following	codes:	
	 PU	=	Public	
	 PP	=	Restricted	to	other	programme	participants	(including	the	Commission	Services).	
	 RE	=	Restricted	to	a	group	specified	by	the	consortium	(including	the	Commission	Services).	
	 CO	=	Confidential,	only	for	members	of	the	consortium	(including	the	Commission	Services). 
13		 Measured	in	months	from	your	action	start	date	(month	19	onwards,	as	the	new	tasks	established	
by	this	call	can’t	start	before	that). 
14	Use/Add	as	many	rows	as	necessary 



	
Section	2:	Implementation	
(Maximum	2	pages	+	1	page	per	participant	in	sub‐section	2.1	for	the	whole	section)	
	
2.1	Individual	participants	
	

For	each	participant	in	the	proposed	project,	provide	a	brief	description	of	the	legal	entity	
(participant	 =	 legal	 entity),	 the	 work	 they	 have	 been	 attributed,	 and	 the	 previous	
experience	 relevant.	 Provide	 also	 a	 short	 profile	 of	 the	 staff	 members	 who	 will	 be	
undertaking	the	work.	
	

2.2	Consortium	as	a	whole	
	

Describe	how	the	participants	collectively	constitute	a	consortium	capable	of	achieving	the	
project	 objectives,	 and	 how	 they	 are	 suited	 and	 are	 committed	 to	 the	work	 assigned	 to	
them.	Show	the	complementarity	between	participants.	Explain	how	the	composition	of	the	
consortium	is	well‐balanced	in	relation	to	the	objectives	of	the	project.	
	

2.3	Resources	to	be	committed	
	

Describe	 how	 the	 totality	 of	 the	 necessary	 resources	 will	 be	 mobilised,	 including	 any	
resources	 that	 will	 complement	 the	 EC	 contribution.	 Show	 how	 the	 resources	 will	 be	
integrated	 in	a	coherent	way,	and	 show	how	your	overall	 financial	plan	 for	 the	action	 is	
adequate.	
	
Please	identify	any	major	non‐personnel	direct	costs	and	explain	why	they	are	necessary	for	
the	activity	you	propose.	
	

2.3.1	Subcontracting	
	

If	any	part	of	the	work	is	to	be	subcontracted	by	the	participant	responsible	for	it,	describe	
the	work	involved	and	explain	why	a	subcontract	approach	has	been	chosen	for	it.	

	
2.3.2	Other	countries	
	

If	 one	 or	more	 of	 the	 participants	 requesting	 EU	 funding	 is	 based	 in	 a	 country	 that	 is	
outside	the	EU,	and	is	not	an	Associated	Country,	explain	in	terms	of	the	project’s	objectives	
why	such	funding	would	be	essential	or	can	be	otherwise	justified.	

	



Section	3:	Impact	
(Maximum	1	page	for	the	whole	section)	
	
3.1	Expected	impact	
	 	

Describe	 how	 your	 project	will	 contribute	 towards	 the	 expected	 impacts	 of	 the	OPERRA	
project.	Mention	 the	steps	 that	will	be	needed	 to	bring	about	 these	 impacts.	Explain	why	
this	contribution	requires	a	European	(rather	than	a	national	or	local)	approach.	Indicate	
how	account	 is	 taken	of	other	national	or	 international	 research	activities.	Mention	any	
assumptions	 and	 external	 factors	 that	 may	 determine	 whether	 the	 impacts	 will	 be	
achieved.	

	
	
	
	



Section	4	Ethical	Issues	
	

Describe	any	ethics	 issues	 that	may	arise	 in	 the	project.	 In	particular,	you	should	explain	
the	 benefit	 and	 burden	 of	 the	 experiments	 and	 the	 effects	 it	may	 have	 on	 the	 research	
subject.	All	countries	where	research	will	be	undertaken	should	be	identified.	You	should	be	
aware	of	 the	 legal	 framework	 that	 is	applicable	and	 the	possible	 specific	conditions	 that	
are	 relevant	 in	each	country	 (EU	and	non‐EU	countries	alike).	 It	 is	 strongly	advised	 that	
when	drafting	the	research	proposal,	the	local	ethics	committee	or/and	relevant	competent	
authorities	(Data	Protection,	Clinical	Trials	etc.)	should	be	contacted	for	information	and,	
when	applicable,	guidance.	You	may	also	address	specific	questions	to	the	FP7	Ethics	Help	
Desk.	
	
Please	fill	in	the	table	below.		
	
(Note:	Research	involving	activities	marked	with	an	asterisk	*	in	the	left	column	in	
the	table	below	will	be	referred	automatically	to	Ethical	Review)	

	

		 Research	on	Human	Embryo/	Foetus	 YES	 Page
*	 Does	the	proposed	research	involve	human	Embryos? 	 	
*	 Does	the	proposed	research	involve	human	Foetal	Tissues/	Cells? 	 	
*	 Does	the	proposed	research	involve	human	Embryonic	Stem	Cells	(hESCs)?	 	 	

*	
Does	the	proposed	research	on	human	Embryonic	Stem	Cells	involve	cells	in	
culture?	

		 		

*	
Does	the	proposed	research	on	Human	Embryonic	Stem	Cells	involve	the	
derivation	of	cells	from	Embryos?	

		 		

	 I	CONFIRM	THAT	NONE	OF	THE	ABOVE	ISSUES	APPLY	TO	MY	PROPOSAL	 	 	

	
	

		 Research	on	Humans	 YES	 Page
*	 Does	the	proposed	research	involve	children? 	
*	 Does	the	proposed	research	involve	patients? 	
*	 Does	the	proposed	research	involve	persons	not	able	to	give	consent?	 	
*	 Does	the	proposed	research	involve	adult	healthy	volunteers? 	
		 Does	the	proposed	research	involve	Human	genetic	material? 	
		 Does	the	proposed	research	involve	Human	biological	samples? 	
		 Does	the	proposed	research	involve	Human	data	collection? 	 	

	 I	CONFIRM	THAT	NONE	OF	THE	ABOVE	ISSUES	APPLY	TO	MY	PROPOSAL	 	 	

	
	

		 Privacy	 YES	 Page

		
Does	the	proposed	research	involve	processing	of	genetic	information	or	
personal	data	(e.g.	health,	sexual	lifestyle,	ethnicity,	political	opinion,	religious	
or	philosophical	conviction)?	

		 		

		
Does	the	proposed	research	involve	tracking	the	location	or	observation	of	
people?	

		 		

	 I	CONFIRM	THAT	NONE	OF	THE	ABOVE	ISSUES	APPLY	TO	MY	PROPOSAL	 	 	

	
	



		 Research	on	Animals	 YES	 Page
		 Does	the	proposed	research	involve	research	on	animals? 	
		 Are	those	animals	transgenic	small	laboratory	animals? 	
		 Are	those	animals	transgenic	farm	animals? 	
*	 Are	those	animals	non‐human	primates? 	
		 Are	those	animals	cloned	farm	animals? 	 	

	 I	CONFIRM	THAT	NONE	OF	THE	ABOVE	ISSUES	APPLY	TO	MY	PROPOSAL	 	 	

	
	
	
	

		 Research	Involving	Developing	Countries																																					 YES	 Page

		 Does	the	proposed	research	involve	the	use	of	local	resources	(genetic,	animal,	
plant,	etc)?	

		 		

		
Is	the	proposed	research	of	benefit	to	local	communities	(e.g.	capacity	building,	
access	to	healthcare,	education,	etc)?	

		 		

	 I	CONFIRM	THAT	NONE	OF	THE	ABOVE	ISSUES	APPLY	TO	MY	PROPOSAL	 	 	

	
	

	 Dual	Use		 YES	 Page

		 Research	having	direct	military	use		 		 		

		 Research	having	the	potential	for	terrorist	abuse	 		 		

	 I	CONFIRM	THAT	NONE	OF	THE	ABOVE	ISSUES	APPLY	TO	MY	PROPOSAL	 	 	

	



Annex	2:	Evaluation	form	

 
Individual	evaluation/Consensus	

	
Proposal	No.	:	 Acronym	:	
	
1.	 Scientific	 and/or	 technological	 excellence	 (relevant	 to	 the	 chosen	 topic	
addressed	by	the	call)	
Note:	when	 a	 proposal	 only	 partially	 addresses	 the	 topic,	 this	 condition	will	 be	
reflected	in	the	scoring	of	this	criterion	
	
‐	Soundness	of	concept,	and	quality	of	the	objectives	
‐	Progress	beyond	the	state‐of‐the‐art	
‐	Quality	and	effectiveness	of	the	S/T	methodology	and	associated	work	plan	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Score:
(Threshold	3/5;	
Weight	1)	
	

2.	Quality	and	efficiency	of	the	implementation
	
‐	Quality	and	relevant	expertise	of	the	individual	participants	
‐	Quality	of	the	consortium	as	a	whole	(including	complementarity,	balance)	
‐	Appropriateness	of	the	allocation	and	justification	for	the	resources	to	be	committed	
(staff,	equipment...)	

Score:
(Threshold	 3/5;	
Weight	1)	
	
For	 the	
purposes	of	any	
subsequent	
negotiation,	 an	
above‐threshold	
score	 for	 this	
criterion	 is	
regarded	 as	 an	
indication	 that	
the	 proposers	
have	 the	
operational	
capacity	 to	
carry	 out	 the	
work



3.	Potential	impact	
	
‐	Contribution,	at	 the	European	and/or	 international	 level,	to	the	OPERRA	expected	
impacts	
‐	Appropriateness	of	measures	

Score:
(Threshold	 3/5;	
Weight	1)	
	

Remarks	
	

Overall	score:
(Threshold	
10/15)	
	

	

Does	this	proposal	contain	ethical	issues	that	may	need	further	attention?	 	 NO	 	 YES	
	
	
0	 The	 proposal	 fails	 to	 address	 the	 criterion	 under	 examination	 or	 cannot	 be	 judged	 due	 to	
missing	or	incomplete	information;	
1	 Poor:	 The	 criterion	 is	 addressed	 in	 an	 inadequate	 manner,	 or	 there	 are	 serious	 inherent	
weaknesses;	
2	Fair:	While	the	proposal	broadly	addresses	the	criterion,	there	are	significant	weaknesses;	
3	Good:	The	proposal	addresses	the	criterion	well,	although	improvements	would	be	necessary;	
4	Very	good:	The	proposal	addresses	the	criterion	very	well,	although	certain	improvements	are	
still	possible;	
5	Excellent:	The	proposal	successfully	addresses	all	relevant	aspects	of	the	criterion	in	question.	
Any	shortcomings	are	minor.	
	
	
I	declare	that,	to	the	best	of	my	knowledge,	I	have	no	direct	or	indirect	conflict	of	interest	

in	the	evaluation	of	this	proposal	
	

Name	 	

Signature	 	

Date	 	
	



Annex	3	–	Frequently	Asked	Questions	

 
	

1. Who	can	participate	in	a	proposal?	

 All	legal	entities	around	the	world	may	participate	in	the	OPERRA‐2014	call,	regardless	
of	 the	 country	 of	 origin.	 The	 same	 approach	 is	 in	 the	 general	 Euratom	 Rules	 of	
participation:	 Chapter	 II,	 Section	 1,	Minimum	 conditions,	 Article	 5,	 General	 principles:	
“Any	undertaking,	university	or	research	centre	or	other	legal	entity,	whether	established	in	
a	Member	State,	an	associated	country,	or	a	third	country,	may	participate	 in	an	 indirect	
action	–“).	

 The	above	applies	to	current	beneficiaries	of	the	OPERRA	project	as	well	as	to	any	other	
legal	entity	(for	details	regarding	the	composition	of	the	consortium,	please	see	Question	
2).	

 The	term	“participant”	refers	to	a	legal	entity	(not	individual	scientist	–	unless	a	natural	
person	is	forming	a	legal	entity	on	its	own).	

 Read	also	carefully	the	Question	2	below.	
	
	

2. How	should	the	composition	of	the	consortium	be?	

 General	principles:	
o There	is	no	maximum	limit	for	number	of	proposal	participants.	
o There	 are	 no	minimum	 conditions	 in	 reference	 to	 the	 country	 of	 origin	 of	 the	

participants,	provided	 that	 the	consortium	comprises	participants	 from	at	 least	
two	different	countries.	

o The	suitability	of	the	composition	of	the	consortium	is	one	of	the	elements	taken	
into	account	in	the	evaluation	(proposal,	section	2.2	Consortium	as	a	whole).	

	
 OPERRA	Minimum	conditions:	

o There	should	be	at	least	four	legal	entities,	from	at	least	two	different	countries,	
including	 at	 least	 one	 entity	 external	 (non‐OPERRA)	 to	 the	 current	 OPERRA	
consortium	 participating	 in	 a	 proposal	 (no	 single‐partner	 proposals	 nor	
proposals	with	just	two	or	three	participants	are	eligible).		

	
 Examples	of	non‐eligible	OPERRA	consortia:	

o A	consortium	with	just	one	or	two	or	three	participants.	
o A	consortium	with	one	or	more	member	participant	and	no	external	participants.	
o A	 consortium	 with	 two	 or	 more	 member	 participants	 and	 no	 external	

participants.	
o A	consortium	with	all	participants	from	a	single	country.	

	
3. Who	are	eligible	for	EC	funding?	

 Legal	entities	from	EU	member	states	and	Switzerland	(=country	associated	to	Euratom	
FP7)	 as	 well	 as	 any	 international	 European	 interest	 organization	 are	 eligible	 for	 EC	
funding.	

 Legal	entities	established	in	third	countries	and	international	interest	organizations	are	
eligible	 for	 EC	 funding	 only	 under	 special	 circumstances:	 there	 is	 need	 to	 explain	 in	
terms	 of	 the	 project’s	 objectives	 why	 such	 funding	 would	 be	 essential	 or	 can	 be	
otherwise	justified.	In	case	such	organizations	are	requesting	funding,	 justifications	are	
needed	in	proposal,	section	2.3	Resources	to	be	committed.	
	



	
4. Is	my	organization	entitled	to	75	%	EC	contribution?	

 Provided	 that	 your	 organization	 is	 eligible	 for	 EC	 funding	 (see	Question	 3),	 non‐profit	
public	 bodies,	 secondary	 and	 higher	 education	 establishments,	 research	 organizations	
and	SMEs	may	request	up	to	75	%	of	the	total	costs.	For	others,	the	upper	limit	is	50	%.	

 If	you	are	successful	in	the	evaluation,	your	final	costs	and	funding	estimates	agreed	with	
the	 project	 will	 also	 be	 subject	 to	 legal	 and	 financial	 verification	 by	 the	 Commission	
services.	

	
	

5. Is	it	possible	to	subcontract	part	of	the	work?	

 Subcontracting	is	possible,	but	there	are	several	conditions	to	be	met	in	order	to	be	able	
to	include	subcontracting	in	the	contract	with	the	EC.	For	more	information,	please	see	
EC	FP7	Financial	Guidelines,	page	28	onwards.	

	
	
6. I	have	an	idea	X	and	would	like	to	know	if	it	is	relevant	for	the	call?	

 The	 call	 administrators	 can’t	 and	 shouldn’t	 comment	 anything	 on	 proposals	 worth	
submitted,	as	that	would	interfere	the	call	process	and	they	have	to	remain	objective.	

 In	general,	everybody	who	believe	that	their	proposal	is	of	any	interest,	are	encouraged	
to	submit	proposals.	In	the	proposal	 itself,	the	relevance	to	the	call	topics	and	OPERRA	
objectives	may	be	described.	It	is	then	the	duty	of	the	independent	evaluators	to	evaluate	
the	proposals	on	 the	basis	of	 the	 call	 announcement	 and	 the	 support	material,	 against	
the	criteria	of	the	evaluation	form	(Guide	for	applicants,	annex	2).	

	
	

7. How	to	interpret	the	proposal	template	instructions?	

 What	 is	 the	 PIC‐code?	 I	 don’t	 know	 if	 my	 organization	 has	 such	 a	 code	 or	 not.	 Can	 I	
submit	a	proposal	without	a	PIC?	
‐	 For	more	 information,	 see	 http://cordis.europa.eu/fp7/pp‐pic_en.html.	 The	 proposal	
may	be	submitted	also	without	a	PIC‐code,	in	case	your	organization	does	not	have	the	
code	yet.	

 Are	the	page	limits	very	strict?	
‐	Yes,	the	evaluators	will	be	requested	to	disregard	excessive	pages.	Even	where	no	page	
limits	 are	 given,	 or	where	 limits	 are	 only	 recommended,	 it	 is	 in	 your	 interest	 to	 keep	
your	 text	 concise	 since	 over‐long	 proposals	 are	 rarely	 viewed	 in	 a	 positive	 light	 by	
experts.	

 Should	the	reference	lists	also	be	included	within	the	page	limits?	
‐	Yes	(see	above).	

 Is	it	possible	to	include	letters	of	support	or	other	additional	materials?	
‐	No	 additional	 document	 should	be	 attached	 to	 the	proposal.	 This	 applies	 also	 to	 any	
possible	additional	 annexes,	 lists	of	 references,	 etc.	Any	additional	documents	and	any	
pages	exceeding	the	limitations	will	be	discarded.	

 What	is	the	maximum	file	size	of	a	proposal?	
‐	The	maximum	file	size	of	a	proposal	is	2	MBytes,	including	pictures.	The	proposal	must	
be	submitted	as	a	single	file	in	PDF	format.	

 Is	it	allowed	to	prepare	only	one	task	description	table,	with	max.	2	pages?	Or	can	there	
be	 more	 copies	 of	 the	 table,	 provided	 that	 the	 max.	 10	 pages	 for	 section	 1	 is	 not	
exceeded?	



‐	The	task	description	table	(sub‐section	1.3.2)	should	include	all	 tasks	foreseen	within	
the	submitted	proposal	and	the	maximum	allowed	for	this	sub‐section	is	2	pages,	even	
though	the	max.	10	pages	for	section	1	is	not	exceeded.	

 In	 the	section	2.1	 Individual	participants,	should	there	be	one	page	description	of	each	
individual	scientist,	or	each	organization	involved	in	the	proposal?	
‐	The	term	“participant”	refers	to	a	legal	entity	(not	individual	scientist	–	unless	a	natural	
person	is	forming	a	legal	entity	on	its	own).	So,	there	should	be	one	page	description	of	
each	legal	entity	involved	n	the	proposal	as	participant.	The	one‐page	description	should	
also	include	a	short	profile	of	the	staff	members	who	will	be	undertaking	the	work.	
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