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B 2. Experience with specific technical aspects 

 Constraints 

B 2.3 Is the added emphasis 
on dose constraints in ICRP 
103 expected to lead to any 
difficulties? If yes, what are 
they and how do you plan to 
resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of ICRP 
103?  

B 2.3  Yes, there is already wide opposition to the use of dose constraints, 

both inside and outside of the CNSC. Nevertheless we will put them 

forward for discussion.  

NPP Operator: Firm dose constraints could cause difficulties if they‟re 
implemented as de facto source-specific (meaning from our operations) 
dose limits set at values lower than existing dose limits.  Depending on the 
dose levels chosen or imposed, operations and refurbishment projects 
could be impacted.  The impacts are likely to be restricted to occupational 

exposure,  

Medical sector: With the many sources used at the hospital, it would take 
significant health physics resources to determine the projected effective 
dose from each source. That being said, the radiological protection 
requirements outlined in the framework (Table 9, p. ), are already standard 
practice (information on the level of exposure (survey results) and how to 
reduce their dose is provided in regular radiation safety training). One 
resolution would be to restrict efforts to roles in which hospital staff are 
receiving dose above a certain threshold, and those in which doses have 
been stable or increasing over the last several years (increases seen in 
radiology and processing of cyclotron produced radiopharmeuticals), 

identifying dominant sources, and applying constraints. 

 

B 2.4 Very difficult to predict at this time, but for it to happen, there must 

be a demonstrated of need or benefit for dose constraints and that is not 

apparent at this time. 

Medical sector: Yes, in emergency preparedness and response, though 
the concept fits well with the current guidance /best practice in these 

areas. 

Dosimetry 

B 2.5 Are the new ICRP 103 
radiation and tissue 
weighting factors expected to 
lead to any difficulties? If yes, 
what are they and how do 
you plan to resolve them?   

B 2.5 No, the new weighting factors should not cause any undue 

difficulties. 

Medical sector:  

Radiation Weighting Factors. No. Neutron and proton weighting factors 
are not used in our applications. 

Tissue Weighting Factors. No. As occupational exposures in healthcare 
applications do not involve partial irradiation to the organs/tissues for 
which significant changes have been recommended, we do not feel the new 
radiation and tissue weighting factors will affect occupational radiation 
safety. Clinically, we cannot foresee changing the administered doses of 
radiopharmaceuticals for diagnosis/treatment based on these new tissue 
weighting factors. The only change we expect is the re‐working of our bio 
kinetic models used to estimate doses to patients or volunteers involved in 

human studies 

Radon 

B 2.6 Is the implementation 
of ICRP 103 expected to 
cause any new efforts or 
costs with respect to radon? 
If yes, what are they and how 
do you plan to resolve them? 

B 2.6 NPP Operator:  N/A 

Medical sector - No, not in our applications.  

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do you 
plan to use to ensure that 
relevant members of staff 
were aware of and 
understood the revised 

B 3.1 There will be a formal training program for the new regulations. 

 

B 3.2 No, no issues anticipated. 

  

B 3.3 Yes, stakeholders will be widely informed and consulted during the 

entire regulation amendment process.  This will be done by bulletins, web 
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 B 3. Training implications 

legislation? 
B 3.2 Do you anticipate any 
issues associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 
reporting? If so, briefly 
describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of 
and understood the revised 
legislation? If so, how do you 
anticipate doing this? 

postings and public meetings.  

 

Stakeholders (primarily licen-
sees, users, and employers) 

B 3.4 What do you expect 
will be the extent of training 
and information required? 
Will this be an entirely new 
effort, or could it be 
integrated into existing 
schedules of recurring 
training? What may be the 
anticipated costs of training? 

B 3.4 N/A 

NPP Operator:  Integration into existing training programs and schedules. 

Medical sector: If Canadian regulations and guidance documents are 

amended, I expect training/information required to include;  

- Presentation to senior management 

- Presentation to Radiation Safety Committee 

- Revision to internal Radiation Safety Manual to align with any 

amendments to Canadian Regulations 

- Amendment to CNSC licenses to reference newly revised Radiation 

Safety Manual 

- Revision to radiation safety training to reflect any amendments to 

Canadian Regulations 

- Incorporation of changes to operators in annual training 

With the exception to presentation to senior management and 
amendments to the Radiation Safety Manual, information can be 
incorporated into standing Radiation Safety Committee meetings, annual 

radiation safety training, and training for new staff. 

 
And finally: Is there anything else that you wish to add? 
[Please add any „open‟ comments here!]  

Medical sector: The impact of ICRP 103 to medical facilities will ultimately depend on how federal and provincial 
regulatory bodies incorporate these concepts into regulation. The outreach to stakeholders analogous to the issuance 

of C‐122 for stakeholders comment in 1991 addressing ICRP 60 recommendations has not yet happened for ICRP 103. 

That being said, as discussed in the above questionnaire, the impact of ICRP 103 is anticipated to be minimal on 
current medical practice, as many of the changes do not apply/significantly impact our operations. With doses to 
patients from medical procedures not currently addressed in Canadian Legislation, such standards (i.e. Dose Reference 
Levels, concepts of justification and optimization) provide guidance for practitioners, however do not fit into current 
regulatory framework. Should the regulatory framework in Canada change to encompass oversight of doses to 
patients, this would have large implications in the practice of Radiation Safety/Health Physics at the Ottawa Hospital. 
Currently our mandate is limited to occupational exposures, unless a malfunction of a radiation-emitting device is 
involved. 

Many thanks to the following individuals who were interviewed about the transition experience when ICRP 60 
recommendations were adopted in Canada [listed in Section 6, Acknowledgements]. 
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Questionnaire v.2.0 - completed for [country]: CZECH REPUBLIC 

NEA Project for Obtaining Historical Information on Costs and Impacts of 
Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 
Part A: incorporating  ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 11. General 

A 12.  

 

Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe 
briefly the hierarchy, if 
applicable, of ionising 
radiation protection 
legislation/rules in your 
country, e.g. national law, 
national government 
regulations; central 
authority regulations; 
regional or local authority 
regulations; other (e.g., 
professional body) rules. 
Also, please briefly 
describe what is covered 
at each level.  

A 1.1  

Atomic act (No 18/1997 Coll. as amended) – covering position and 

competences of State office for nuclear safety (as national regulatory 

body on the field of nuclear safety and radiation protection) and rights 

and obligations of licensees and other persons involved in this field 

Regulations issued by State office for nuclear safety: 

Radiation protection regulation (No 307/2002 Coll. as amended) – 

covering details on handling and other related activities with ionizing 

sources and radioactive waste, including medical exposure, natural 

sources etc.   

Other regulations (on type approval of sources, qualification and 

training etc.) 

Recommendations issued by State office for nuclear safety (not 

binding):  

methodologies and procedures specific for different types of sources 

and workplaces 

Organisation 

A1.2 Describe the different 
authorities, and 
(approximately) how many 
regulators are involved in 
making and enforcing 
radiation protection 
legislation? Also, if 
appropriate, please briefly 
describe how consistency 
of approach between 
regulatory organisations is 
achieved? 

A 1.2  

State office for nuclear safety of the Czech republic is main regulator 

(independent authority subordinated directly to the government). 

Some issues interfere with other departments; especially medical 

exposure is partly covered by ministry of health. 

Consistency is achieved on the practical level through sharing  

findings, results and experiences and on the legislation level through 

mandatory comment procedures during law and regulation making 

process (governmental legislation council is guarantee) 

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 
was incorporated?  
A 1.4 What was the 
procedure, what problems 
and efforts were there? 

A 1.3  

Due to political and social changes in our country in the nineties whole 

law system was revised. Newly created atomic law and regulations 

mentioned above were prepared with regard to the ICRP 60 

recommendation 

A 1.4 It was very specific situation because radiation protection was 

“delimited”/moved  from the resort of Ministry of Health to Nuclear 

Safety Administration and quite new legislation was developed.    
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A 11. General 

A 12.  

 

Stakeholders 

A 1.5 Who were the 
stakeholders (e.g. other 
ministries, operators, etc.) 
and how was their 
involvement achieved? 

A 1.5   

Ministries and other governmental bodies were involved through   

mandatory comment procedure.  

NPP operator and professional public (as professional societies, 

universities etc.) were also addressed to make their comments and 

suggestions. 

Guidance 

A 1.6 How was guidance 
on the implementing 
legislation developed and 
by whom (e.g.: regulatory 
authorities; professional 
societies, trade 
organisations)?  

A 1.6 

It was mainly developed by State office for nuclear safety or on its 

initiative and under its support. 

Time-scales 

A 1.7 What were the lead-
in times for new 
requirements, i.e., when 
were they proposed, when 
decided, when was full 
compliance by operators 
required?  

A 1.7  

Full compliance was required when atomic law entered into force in 

1997. New requirements were proposed, discussed and agreed during 

its preparation process (starts at 1994). 

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-
benefit analysis of the 
implications of any new 
regulations, (regulatory 
analysis) and if so is there 
a report available 
(where)? 

A 1.8  

No, it was not mandatory at that time. 

(now it is obligatory part of the legislation process) 

 

Cost of Not Acting 

A 1.9 Were the 
costs/savings/implications 
of not implementing ICRP 
60 assessed? If so, what 
were they? 

A 1.9  

No, it was not mandatory at that time. 

(now it is obligatory part of the legislation process) 

 

Actual costs 

ICRP 60 and Euratom Directives 
96/29 and 97/43 entailed, e.g., 
that 
-the annual limit on occupational 
effective dose was reduced from 
50 to 20 mSv, with an option of 
5-year averaging; 
- it was clarified that the annual 
limit on effective dose to 
members of the public is 1 mSv, 
not 5 mSv; 
- effective dose (with new 

A 1.10 There were not identified any significant problems on 

operational level.  

A 1.11  
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A 15. Training implications 

 implementation of new 
terminology, dose 
coefficients, calculation 
methods or record 
keeping / reporting? If so, 
briefly describe? 
A 5.3 Were you involved 
in ensuring that 
stakeholders were aware 
of and understood the 
revised legislation? 
A 5.4 If so, how did you do 
this? 

and RPO. 
 
A 5.2.  

 

A 5.3 The verification of special professional competence of RPO is carried out 
before the examining commission of the SONS. The requirements for an RPO 
are education, 1 year experience in RP, 4 days course on RP (if working in the 
controlled area). The training facilities providing the courses are accredited by 
SONS, SONS inspectors participate as a lecturers. 

A 5.4  

Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent 
of training and information 
required? Was this an 
entirely new effort, or 
could it be integrated into 
existing schedules of 
recurring training? What 
were the costs of training? 

A 5.5  

 

 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 
Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at 

operators, but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to 
have to change your 
ionising radiation 
protection legislation/rules 
if/when ICRP 103 is 
incorporated? 
B 1.2 If appropriate, 
please briefly describe the 
anticipated changes.  

B 1.1  

Yes. But revision of the atomic law and related regulations are planned 

anyway due to changes in European law, expected construction of the 

new nuclear source and experience collected during the validity of 

current law 

B 1.2  

Some changes of terminology and values, incorporating of the 

“exposure situation” concept, changes in the approach to 

optimalization etc. 

 

Organisation 

B 1.3 Do you expect that 
the incorporation of ICRP 
103 will lead to any 
changes to the 
organisation and/or 
resources of the radiation 
protection regulators, 

B 1.3  

No. 

B 1.4  
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B 1. General 

 compared with that 
reported in Section A? 
B 1.4 If appropriate, 
please briefly describe 
how consistency of 
approach between 
regulatory organisations is 
to be achieved? 

Burdens and benefits 

B 1.5 Does your 
regulatory authority expect 
to perform a cost-benefit 
analysis of the 
implications of any new 
regulations (regulatory 
analysis) and if so, when 
might a report become 
available (where)? 
 

B 1.5  

Yes, it is obligatory part of the legislation process.  

Final report will be available after adoption of the law or regulation. 

Cost of Not Acting 

B 1.6 Will the costs / 
savings / implications of 
not implementing 
Publication 103 be 
assessed? If so, when? 

B 1.6  

Yes, it is obligatory part of the legislation process.  

Final report will be available after adoption of the law or regulation. 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emohasis on dose 
constraints. 

B 1.7 How do you expect 
these new requirements 
arising from ICRP 103 to 
impact on operations? 
B 1.8 Do you anticipate 
that the incorporation of 
ICRP 103 may lead to any 
reduction of any kind of 
cost or effort? 

B 1.7  we are not able to estimate it now  

B 1.8  

 

 

B 2. Experience with specific technical aspects 

 
We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage 
that the introduction of the 
1 mSv limit for the embryo 

B 2.1  

B 2.2  
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B 2. Experience with specific technical aspects 

 / fetus (ICRP 103) will 
cause any problems or 
costs? (Note:this question 

does not apply to EU member 

countries since the current 

Euratom BSS Directive already 

prescribes such a limit).   
B 2.2 If yes, what might 
they be, and how do you 
plan to resolve them?  

Constraints 

B 2.3 Is the added 
emphasis on dose 
constraints in ICRP 103 
expected to lead to any 
difficulties? If yes, what 
are they and how do you 
plan to resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of 
ICRP 103?  

B 2.3  NO 

B 2.4  maybe 

 

Dosimetry 

B 2.5 Are the new ICRP 
103 radiation and tissue 
weighting factors expected 
to lead to any difficulties? 
If yes, what are they and 
how do you plan to 
resolve them?   

B 2.5 No 

Radon 

B 2.6 Is the 
implementation of ICRP 
103 expected to cause 
any new efforts or costs 
with respect to radon? If 
yes, what are they and 
how do you plan to 
resolve them? 

B 2.6  

B 2.6  No special new effort or costs are expected.  

 

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do 
you plan to use to ensure 
that relevant members of 
staff were aware of and 
understood the revised 

B 3.1  

B 3.2  

B 3.3  
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 B 3. Training implications 

legislation? 
B 3.2 Do you anticipate 
any issues associated with 
the implementation of new 
terminology, dose 
coefficients, calculation 
methods or record 
keeping / reporting? If so, 
briefly describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of 
and understood the 
revised legislation? If so, 
how do you anticipate 
doing this? 

Stakeholders (primarily 
licensees, users, and 
employers) 

B 3.4 What do you expect 
will be the extent of 
training and information 
required? Will this be an 
entirely new effort, or 
could it be integrated into 
existing schedules of 
recurring training? What 
may be the anticipated 
costs of training? 

B 3.4  

 

 
And finally: Is there anything else that you wish to add? 
[Please add any „open‟ comments here!]  

Dear Jack, finally (ufffff!) we have filled something – it is not perfect, but I am afraid we are not able to 
add much more. Concerning the retrospective estimation of the costs I would like to pointed out that 
the implementation of ICRP60 and IBSS 1994 happened just after political changes in our country 
and whole legislative system went through dramatic changes – so nobody really took care about the 
costs – moreover in our ―small‖ field.  Now it is obligatory to do a kind of regulatory impact 
assessment as it is popular everywhere and we do it ― somehow‖ but for implementation of ICRP 103 
is too early for us. We are now in the stage of preparation of quite new Atomic Law and all related 
legislation where we intent to implement also some aspects of ICRP103 and of course to be prepared 
also for new European legislation already but we are really in the beginning. We have prepared some 
kind of ―objectives‖ for new legislation where major changes are identified ( but the real major 
changes are like the complete change of financing of our office or  quite new organizational structure 
or some specific problems of nuclear safety – so in this light our ―radiation protection problems‖ are at 
this stage too small for more detailed specification  of possible impacts.  
So our answers are sometimes not so precise and detailed as maybe expected, but we are prepare to 
provide you always with more info where and if you feel it is for this purpose necessary.  
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Dear Jack 

I have read the questionnaire quickly and regret that I am not in a position to provide a detailed reply 

due to my work situation which is hectic with so many people on vacation.  

There is the legislation passed by parliament and regulations by the ministry followed by guidelines 

by the regulator. Regulator prepares proposals for new legislation and regulations. Legislation covers 

the whole field of radiation safety. Geislavarnir is the regulator. ICRP 60 did not prompt changes in 

legislation but changes were introduced at the time of next revision at minor cost and minor impact on 

operation. There were no significant problems or cost issues in the implementation of ICRP 60 in 

Iceland. 

I hope that this very short reply is better than no reply at all. 

Sigurður M 
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Questionnaire v.2.0 - completed for [country]: KOREA, Republic of .................... 

NEA Project for Obtaining Historical Information on Costs and Impacts of 
Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 
Part A: incorporating  ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 16. General 

Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe 
briefly the hierarchy, if 
applicable, of ionising 
radiation protection 
legislation/rules in your 
country, e.g. national law, 
national government 
regulations; central 
authority regulations; 
regional or local authority 
regulations; other (e.g., 
professional body) rules. 
Also, please briefly 
describe what is covered 
at each level.  

A 1.1 [Please fill in your reply here!] 

Atomic Energy Act, Enforcement Decree of the Atomic Energy Act, 

Enforcement Regulation of the Atomic Energy Act, Regulations on 

Technical Standards for Nuclear Reactor Facilities, Regulations on 

Technical Standards for Radiation Safety Control, Ministries Notices 

for Radiation Protection, etc. 

Act on Physical Protection and Radiological Emergency,  Enforcement 

Decree, Enforcement Regulation, and related Ministries Notices. 

Medical Act, Enforcement Decree, Enforcement Regulation, and 

related Ministries Notices. 

 

Organisation 

A1.2 Describe the different 
authorities, and 
(approximately) how many 
regulators are involved in 
making and enforcing 
radiation protection 
legislation? Also, if 
appropriate, please briefly 
describe how consistency 
of approach between 
regulatory organisations is 
achieved? 

A 1.2  

MEST(Min. of Education, Science and Technology)/KINS(Korea 

Institute of Nuclear Safety) and MHW(Min. of Health and 

Welfare)/KFDA(Korea Food and Drug Administration) 

MEST/KINS: ~500, MHW/KFDA: ~500 

MEST/KINS do implement first ICRP recommendations, 

MHW/KFDA follows. 

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 
was incorporated?  
A 1.4 What was the 
procedure, what problems 
and efforts were there? 

A 1.3  Fully implemented in 1998; dose limits, dose constraints, 

radiation weighting factors and tissue weighting factors, exemption  

and clearance concept( IAEA BSS 115), etc., but there were 5 years of  

waiving time for radiation worker dose limits considering the impacts 

to the utilities. 

A 1.4  KINS studied first the ICRP 60 recommendation as well as the 

IAEA BSS 115, developed the items of the provision to be revised, 

held several workshops, meetings, debates and discussions, and then 

reported the final draft to the MEST. MEST promulgated the revised 

legislation through another public hearing.  
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A 16. General 

Stakeholders 

A 1.5 Who were the 
stakeholders (e.g. other 
ministries, operators, etc.) 
and how was their 
involvement achieved? 

A 1.5   

Stakeholders: utilities (NPP designers, constructors, operators), 

authorized users of the radiation sources, related organizations, 

intellectuals, public representatives…. 

They were involved in workshops, meeting and debates of KINS, 

reviewed and asked to modify the draft, and involved also in the 

process of public hearing of MEST.     

Guidance 

A 1.6 How was guidance 
on the implementing 
legislation developed and 
by whom (e.g.: regulatory 
authorities; professional 
societies, trade 
organisations)?  

A 1.6  

KINS(regulatory authority) issued the explanation report of the draft of 

legislation and introduced it through workshops, meetings, debates, etc. 

Time-scales 

A 1.7 What were the lead-
in times for new 
requirements, i.e., when 
were they proposed, when 
decided, when was full 
compliance by operators 
required?  

A 1.7  

KINS issued the first draft in July 1994. 

MEST(MOST, in that time) promulgated the legislation in August 

1998. 

The full compliance by the utilities was from August 2003. 

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-
benefit analysis of the 
implications of any new 
regulations, (regulatory 
analysis) and if so is there 
a report available 
(where)? 

A 1.8 

 

No.  

Cost of Not Acting 

A 1.9 Were the 
costs/savings/implications 
of not implementing ICRP 
60 assessed? If so, what 
were they? 

A 1.9  

No. 

Actual costs 

ICRP 60 and Euratom Directives 
96/29 and 97/43 entailed, e.g., 
that 
-the annual limit on occupational 
effective dose was reduced from 
50 to 20 mSv, with an option of 
5-year averaging; 
- it was clarified that the annual 
limit on effective dose to 
members of the public is 1 mSv, 
not 5 mSv; 

A 1.10  

The new annual limits on occupational effective dose do not seriously 

impact on the utilities, because the occupational doses were already far 

below the new limit.  

The dose constraints and the optimisation process was a little confused 

to apply by the utilities as well as the regulatory authority. 

 

A 1.11  
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A 16. General 

- effective dose (with new 
weighting factors wR and wT) 
replaced the effective dose 
equivalent; 
- the concepts of dose and risk 
constraints were introduced; 
- diagnostic reference levels 
were introduced.   
A 1.10 How did these new 
requirements arising from 
ICRP 60 impact on 
operations? 
A 1.11 Did the 
incorporation of ICRP 60 
lead to any reduction of 
any kind of cost or effort? 

 

A 17.  Application / scope 

Questions A 2.1 to A 2.2 are aimed primarily at regulators. We are grateful for replies from both operators 

and regulators to questions A 2.3 - A 2.4! 

Scope 

A 2.1 Did pre-ICRP 60 
legislation in your country 
cover all uses and users 
of ionising radiation, e.g.: 
industrial applications 
(including industrial 
radiography), medical 
applications (diagnostic 
and therapeutic), nuclear 
fuel cycle, research and 
teaching, transport, 
radioactive waste 
disposal, occupational 
exposure to radon (mining 
and non-mining), 
agriculture? 
A 2.2 If not, was new 
legislation introduced to 
close the previous gaps?  
A 2.3 Did the timeframe 
for implementation vary for 
the sectors described in A 
2.1? If so, how? 

A 2.1  yes, except for radon 

 

A 2.2  - 

A 2.3  - 

Response 

A 2.4 Was there any 
resistance from those 
sectors (if any) which were 
not previously covered? If 

A 2.4  
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A 17.  Application / scope 

so, what were the main 
perceived difficulties and 
what was done to 
overcome them? 
 

A 18. Dose limits and dose distribution 

 Questions A 3.1 – A 3.3 are aimed primarily at regulators. We would be grateful for replies from both 

regulators and operators for questions A 3.4 – A 3.10! 

Historical limits 

A 3.1 What were your 
dose limits before you 
incorporated ICRP 60? 

A 3.1 50(N-18) mSv and 30 mSv/3months, etc…(that is, 

recommendation of the ICRP 9) 

Current limits 

A 3.2 What were your 
dose limits after 
implementation? 
A 3.3 Was any flexibility 
built into dose limits, e.g. 
public limits allowed up to 
5 mSv in exceptional 
circumstances? 
A 3.4 If 5-year averaging 
was chosen for 
occupational doses, what 
is your experience? Were 
there any difficulties? 

A 3.2  for occupational dose: 100mSv for 5 years, 50 mSv in any single 

year; for public 1 mSv in a year.   

A 3.3 yes (in special circumstances, a higher value could be allowed in 

a single year, provided the average over 5 years does not exceed 1 mSv 

per year)  

A 3.4 No, there isn‟t. 

Transition experience 

A 3.5 What was your 
experience of establishing 
these lower dose limits? 
A 3.6 Did any installation 
need significant rebuilding 
to comply with added 
shielding requirements? If 
no, how was this avoided? 
A 3.7 Were there any 
other difficulties? If so, 
what were they and how 
were they resolved? 

A 3.5  The most important thing was the understanding of the 

stakeholders and preparation to implement by them.  

A 3.6  No, it could be solved by the access control and occupancy 

control. 

A 3.7  

Resulting doses 

A 3.8 What analyses of 
dose distributions are 
available for your country, 
over what period?  
A 3.9 Have these dose 
distributions changed? 

A 3.8 We have collecting the occupational exposure data for the 

employees of NPPs and the radiation source utilities and it has been 

reported to ISOE since 1996 and UNSCEAR. 

A 3.9 yes. The occupational dose distributions have been reduced year 

by year.  

A 3.10  The main factors of the dose reductions would be the 

implementation of the optimization principle. The ALARA provision 

was added in the national regulation in 1995.  
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A 18. Dose limits and dose distribution 

 How? 
3.10 If yes, what was 
(were) the main factor(s) 
influencing these 
changes? 

 

A 19. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

A 4.1 What happens when 
an occupationally exposed 
worker becomes 
pregnant?  
A 4.2 Did the introduction 
of the 2 mSv limit for the 
abdomen (ICRP 60) or the 
1 mSv limit for the embryo 
/ fetus (Euratom Directive) 
cause any problems or 
costs?  
A 4.3 If yes, what were 
they and how were they 
resolved?  

A 4.1 When pregnancy of a woman employee has been declared, her 

exposure should be controlled not to exceed 2 mSv to the surface of her 

abdomen and to limit intakes of radionuclides to about 1/20 of the ALI. 

A 4.2  No.  

A 4.3  

Constraints 

A 4.4 What is your 
experience of the 
introduction and use of 
dose constraints for 
occupational and public 
exposures?  
A 4.5 Were there any 
difficulties? If yes, what 
were they and how were 
they resolved? 
A 4.6 Have you at all used 
risk constraints? If yes, 
what is your experience? 

A 4.4  For dose constraints, the regulatory authority provided the shied 

(?) design targets for occupational exposure and for public exposure 

and the annual dose standards for gaseous effluents and liquid effluents 

for public exposure. For the NPP operation, some operational targets 

such as occupational exposure targets have been made by the 

management.    

 

A 4.5 yes. The utilities considered the dose constraint provided by the 

regulatory authority as a limit and the final goal, not a step of the 

optimization process.  

It couldn‟t be resolved. 

A 4.6 

Radiation Dosimetry 

A 4.7 Please describe 
briefly the organisation 
and regulatory framework 
for dosimetry in your 
country. 
A 4.8 Did the introduction 
of ICRP 60 radiation and 
tissue weighting factors 
lead to any difficulties? If 

A 4.7 In accordance with the Atomic Energy Act, processors, who are 

going to provide personal dosimetry service to radiation workers, must 

be approved for the registration for the service from the Ministry of 

Education, Science and Technology (MEST). As approval conditions, 

they must be passed the technical proficiency assessment of personal 

dosimetry through performance test provided by KINS and Quality 

Assurance Plan (QAP) composed of quality manual, procedures, and 

directions including management and technical requirements. 

 

A 4.8  
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A 19. Experience with specific technical aspects 

 yes, what were they and 
how were they resolved? 
A 4.9 Were there any 
costs associated with the 
implementation of the 
ICRP 60 dosimetric 
approach (e.g. dose 
coefficients, modelling, 
instrument calibration, 
etc.), if so, how much and 
borne by whom? 

 

A 4.9  

Radon 

A 4.10 Please describe 
briefly the current 
arrangements with respect 
to radon, in dwellings and 
at the workplace. 
A 4.11 Did the 
implementation of ICRP 
60 cause any new efforts 
or costs? If yes, what were 
they and how were they 
resolved? 

A 4.10 Ministry of Environment established the law of controlling 

indoor air quality to public buildings. In this law, radon is one of the 10 

contaminants that should be controlled in indoor air, and the 

recommendation value is 148 Bq/m
3
. However, there is no action level 

or recommendation level for dwellings and workplaces. 

A 4.11 No 

 

A 20. Training implications 

 Question A 5.1 – A 5.2 are aimed primarily at regulators, and questions A 5.3 – A 5.5 at both regulators 

and operators! 

Regulators’ staff 

A 5.1 What methods did 
you use to ensure that 
relevant members of staff 
were aware of and 
understood the revised 
legislation? 
A 5.2 Were there any 
issues associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record 
keeping / reporting? If so, 
briefly describe? 
A 5.3 Were you involved 
in ensuring that 
stakeholders were aware 
of and understood the 
revised legislation? 
A 5.4 If so, how did you do 

A 5.1 By the periodic re-education program in KINS, all of the 

regulators have been aware of the revised legislation.    

A 5.2. No. 

A 5.3 yes 

A 5.4 Experts in KINS have been participated frequently in re-training 

the stakeholders to aware of the revised legislation. 
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A 20. Training implications 

 this? 

Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent 
of training and information 
required? Was this an 
entirely new effort, or 
could it be integrated into 
existing schedules of 
recurring training? What 
were the costs of training? 

A 5.5  The new recommendations of the ICRP(ICRP 60), The Basic 

Safety Standards of the IAEA (BSS 115), and the revised legislation 

were introduced to the stakeholders.  

No, it could be integrated to the existing training schedule.   

The cost of training was provided by the employers, because the 

training program was asked by regulation. 

 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 
Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at 

operators, but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to 
have to change your 
ionising radiation 
protection legislation/rules 
if/when ICRP 103 is 
incorporated? 
B 1.2 If appropriate, 
please briefly describe the 
anticipated changes.  

B 1.1 yes , probably 2013-2014 

B 1.2  anticipated changes: implementation of dose constraints and 

reference level, weighting factors, evaluation of effective dose,   

  

 

Organisation 

B 1.3 Do you expect that 
the incorporation of ICRP 
103 will lead to any 
changes to the 
organisation and/or 
resources of the radiation 
protection regulators, 
compared with that 
reported in Section A? 
B 1.4 If appropriate, 
please briefly describe 
how consistency of 
approach between 
regulatory organisations is 
to be achieved? 

B 1.3  No 

B 1.4  

 

Burdens and benefits 

B 1.5 Does your 
regulatory authority expect 

B 1.5  No 
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B 1. General 

 to perform a cost-benefit 
analysis of the 
implications of any new 
regulations (regulatory 
analysis) and if so, when 
might a report become 
available (where)? 
 

Cost of Not Acting 

B 1.6 Will the costs / 
savings / implications of 
not implementing 
Publication 103 be 
assessed? If so, when? 

B 1.6  No 

 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emohasis on dose 
constraints. 

B 1.7 How do you expect 
these new requirements 
arising from ICRP 103 to 
impact on operations? 
B 1.8 Do you anticipate 
that the incorporation of 
ICRP 103 may lead to any 
reduction of any kind of 
cost or effort? 

B 1.7  On amended WR and WT, we expect that it will require a 

significant/additional resources for the licensees to update its current 

system of dose assessment and it will take time. We are going to 

provide them assistance as much as we can. 

On the dose constraints, for NPP sides, the concept is already in 

implementation so that we do not expect any new extra significant 

burden. However, we also expect that the current system should be 

carefully reviewed in due course. 

B 1.8 No 

 

 

B 2. Experience with specific technical aspects 

 
We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage 
that the introduction of the 
1 mSv limit for the embryo 
/ fetus (ICRP 103) will 
cause any problems or 
costs? (Note:this question 

does not apply to EU member 

countries since the current 

Euratom BSS Directive already 

prescribes such a limit).   
B 2.2 If yes, what might 
they be, and how do you 
plan to resolve them?  

B 2.1 No 

B 2.2  

Constraints B 2.3 Yes. But we resolved it in a way that the requirements would not 

be a part of legal requirements but a part of regulatory guides that the 
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B 2. Experience with specific technical aspects 

 B 2.3 Is the added 
emphasis on dose 
constraints in ICRP 103 
expected to lead to any 
difficulties? If yes, what 
are they and how do you 
plan to resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of 
ICRP 103?  

licensees do not have to implement it. 

B 2.4  No 

 

Dosimetry 

B 2.5 Are the new ICRP 
103 radiation and tissue 
weighting factors expected 
to lead to any difficulties? 
If yes, what are they and 
how do you plan to 
resolve them?   

B 2.5 Difficulties  come from the new added tissues. But, we have 

developed new phantoms which incorporated the new added tissues 

and are under the process of resolving them. 

Radon 

B 2.6 Is the 
implementation of ICRP 
103 expected to cause 
any new efforts or costs 
with respect to radon? If 
yes, what are they and 
how do you plan to 
resolve them? 

B 2.6 Radon is one of difficult and hot and remaining issue. And a lot 

of discussions are underway, the national consensus is not yet reached. 

But, it is expected that the conclusion will come soon with the 

enactment of new law of Living Environment Radioactivity Act. 

 

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do 
you plan to use to ensure 
that relevant members of 
staff were aware of and 
understood the revised 
legislation? 
B 3.2 Do you anticipate 
any issues associated with 
the implementation of new 
terminology, dose 
coefficients, calculation 
methods or record 
keeping / reporting? If so, 
briefly describe? 
B 3.3 Do you expect to be 
involved in ensuring that 

B 3.1 Open seminar, workshop and specific training courses 

B 3.2 No 

B 3.3 Stakeholders involvement on the implementation of ICRP 103 

will be carried out in accordance with the existing rules. 
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 B 3. Training implications 

stakeholders are aware of 
and understood the 
revised legislation? If so, 
how do you anticipate 
doing this? 

Stakeholders (primarily 
licensees, users, and 
employers) 

B 3.4 What do you expect 
will be the extent of 
training and information 
required? Will this be an 
entirely new effort, or 
could it be integrated into 
existing schedules of 
recurring training? What 
may be the anticipated 
costs of training? 

B 3.4 The training is expected to be integrated into existing schedules 

of recurring training. Not much cost. 

 

 
And finally: Is there anything else that you wish to add? 
[Please add any „open‟ comments here!]  
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Questionnaire v.2.0 - completed for [country]: ..Norway.................. 

NEA Project for Obtaining Historical Information on Costs and Impacts of 
Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 
Part A: incorporating  ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 21. General 

 

 

Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe 
briefly the hierarchy, if 
applicable, of ionising 
radiation protection 
legislation/rules in your 
country, e.g. national law, 
national government 
regulations; central 
authority regulations; 
regional or local authority 
regulations; other (e.g., 
professional body) rules. 
Also, please briefly 
describe what is covered 
at each level.  

A 1.1 [Please fill in your reply here!] 

1. Law of 12 may 2000 no 36 about radiation protection and use 

of radiation (national parliament) 

2. Regulation of 29 october 2010 no. 1380 about radiation 

protection and use of radiation. (central authory – ministery) 

3. Several guides for different topics ( national authority – 

NRPA) 

Organisation 

A1.2 Describe the different 
authorities, and 
(approximately) how many 
regulators are involved in 
making and enforcing 
radiation protection 
legislation? Also, if 
appropriate, please briefly 
describe how consistency 
of approach between 
regulatory organisations is 
achieved? 

A 1.2  

 NRPA: 100 persons totally 

20 involved in regulatory/inspection work. 

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 
was incorporated?  
A 1.4 What was the 
procedure, what problems 
and efforts were there? 

A 1.3  To a very large extent – (Former law was from 1938) 

A 1.4  A proposition for the parliament was prepared and passed 
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A 21. General 

 

 

Stakeholders 

A 1.5 Who were the 
stakeholders (e.g. other 
ministries, operators, etc.) 
and how was their 
involvement achieved? 

A 1.5   There is allway a process with a broad pubic hearing when new 

legislation/regulations are proposed.  

   

Guidance 

A 1.6 How was guidance 
on the implementing 
legislation developed and 
by whom (e.g.: regulatory 
authorities; professional 
societies, trade 
organisations)?  

A 1.6   In such work a so-called  chamber proposal document is 

prepared to explain the consequences of the legislative proposal – In 

practice written by NRPA. 

Time-scales 

A 1.7 What were the lead-
in times for new 
requirements, i.e., when 
were they proposed, when 
decided, when was full 
compliance by operators 
required?  

A 1.7  For the majority of requirements 2 months after they were 

proposed. For radon in scools, kinterggartens etc   3 years. 

 

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-
benefit analysis of the 
implications of any new 
regulations, (regulatory 
analysis) and if so is there 
a report available 
(where)? 

A 1.8  To some extent 

Cost of Not Acting 

A 1.9 Were the 
costs/savings/implications 
of not implementing ICRP 
60 assessed? If so, what 
were they? 

A 1.9  No. 

Actual costs 

ICRP 60 and Euratom Directives 
96/29 and 97/43 entailed, e.g., 
that 
-the annual limit on occupational 
effective dose was reduced from 
50 to 20 mSv, with an option of 
5-year averaging; 
- it was clarified that the annual 
limit on effective dose to 
members of the public is 1 mSv, 
not 5 mSv; 
- effective dose (with new 

A 1.10  Not very much – most radiation workers had doses 

significantly less than 50 mSv.  (and even below 20 mSv). 

A 1.11  Probably not. 
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A 21. General 

 

 

weighting factors wR and wT) 
replaced the effective dose 
equivalent; 
- the concepts of dose and risk 
constraints were introduced; 
- diagnostic reference levels 
were introduced.   
A 1.10 How did these new 
requirements arising from 
ICRP 60 impact on 
operations? 
A 1.11 Did the 
incorporation of ICRP 60 
lead to any reduction of 
any kind of cost or effort? 

 

A 22.  Application / scope 

Questions A 2.1 to A 2.2 are aimed primarily at regulators. We are grateful for replies from both operators 

and regulators to questions A 2.3 - A 2.4! 

Scope 

A 2.1 Did pre-ICRP 60 
legislation in your country 
cover all uses and users 
of ionising radiation, e.g.: 
industrial applications 
(including industrial 
radiography), medical 
applications (diagnostic 
and therapeutic), nuclear 
fuel cycle, research and 
teaching, transport, 
radioactive waste 
disposal, occupational 
exposure to radon (mining 
and non-mining), 
agriculture? 
A 2.2 If not, was new 
legislation introduced to 
close the previous gaps?  
A 2.3 Did the timeframe 
for implementation vary for 
the sectors described in A 
2.1? If so, how? 

A 2.1   Mainly yes – and including non-ionising radiation.. 

A 2.2   The main motive for new legislation was harmonize better with 

other countries and to update requirements to be more operative. 

A 2.3  . Not much. 

Response 

A 2.4 Was there any 
resistance from those 
sectors (if any) which were 
not previously covered? If 
so, what were the main 

A 2.4  Not much but – some questions from oil and gas industry 

concerning NORM  



NEA/CRPPH/R(2012)1 
Annex E - Norway 

251 

A 22.  Application / scope 

perceived difficulties and 
what was done to 
overcome them? 
 

A 23. Dose limits and dose distribution 

 Questions A 3.1 – A 3.3 are aimed primarily at regulators. We would be grateful for replies from both 

regulators and operators for questions A 3.4 – A 3.10! 

Historical limits 

A 3.1 What were your 
dose limits before you 
incorporated ICRP 60? 

A 3.1 50 mSv. /year 

Current limits 

A 3.2 What were your 
dose limits after 
implementation? 
A 3.3 Was any flexibility 
built into dose limits, e.g. 
public limits allowed up to 
5 mSv in exceptional 
circumstances? 
A 3.4 If 5-year averaging 
was chosen for 
occupational doses, what 
is your experience? Were 
there any difficulties? 

A 3.2   20 mSv/year 

A 3.3   For  worker : 50 mSv in a single year provided that  100 mSv 

was not exceeded during a 5 year period (must be applied for) 

A 3.4  No. 

 We require in such  (few) cases that a good work plan is prepared with 

dose budgets) 

Transition experience 

A 3.5 What was your 
experience of establishing 
these lower dose limits? 
A 3.6 Did any installation 
need significant rebuilding 
to comply with added 
shielding requirements? If 
no, how was this avoided? 
A 3.7 Were there any 
other difficulties? If so, 
what were they and how 
were they resolved? 

A 3.5  no problems with this 

A 3.6  no 

A 3.7  no 

Resulting doses 

A 3.8 What analyses of 
dose distributions are 
available for your country, 
over what period?  
A 3.9 Have these dose 
distributions changed? 
How? 

A 3.8  

A 3.9  Annual national dose reports. 

A 3.10  In last years - increasing doses for medical staff ( interventional 

procedures). More patients treated with radiological procedures rather 

than surgical. More sophisticated equipment. 
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A 23. Dose limits and dose distribution 

 3.10 If yes, what was 
(were) the main factor(s) 
influencing these 
changes? 

 

A 24. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

A 4.1 What happens when 
an occupationally exposed 
worker becomes 
pregnant?  
A 4.2 Did the introduction 
of the 2 mSv limit for the 
abdomen (ICRP 60) or the 
1 mSv limit for the embryo 
/ fetus (Euratom Directive) 
cause any problems or 
costs?  
A 4.3 If yes, what were 
they and how were they 
resolved?  

A 4.1  Tasks may be changed locally.  Will affect only a few 

A 4.2   Not really. 

A 4.3  

Constraints 

A 4.4 What is your 
experience of the 
introduction and use of 
dose constraints for 
occupational and public 
exposures?  
A 4.5 Were there any 
difficulties? If yes, what 
were they and how were 
they resolved? 
A 4.6 Have you at all used 
risk constraints? If yes, 
what is your experience? 

A 4.4  A good planning instrument 

A 4.5    Not really 

A 4.6  More or less – yes. OK experience 

Radiation Dosimetry 

A 4.7 Please describe 
briefly the organisation 
and regulatory framework 
for dosimetry in your 
country. 
A 4.8 Did the introduction 
of ICRP 60 radiation and 
tissue weighting factors 
lead to any difficulties? If 
yes, what were they and 

A 4.7  We operate a SSDL at NRPA and have the national norm for 

dosimetric quantities. 

A 4.8  No. 

A 4.9  No. We had this facility even before – (from  the 1950-ties) 
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A 24. Experience with specific technical aspects 

 how were they resolved? 
A 4.9 Were there any 
costs associated with the 
implementation of the 
ICRP 60 dosimetric 
approach (e.g. dose 
coefficients, modelling, 
instrument calibration, 
etc.), if so, how much and 
borne by whom? 

Radon 

A 4.10 Please describe 
briefly the current 
arrangements with respect 
to radon, in dwellings and 
at the workplace. 
A 4.11 Did the 
implementation of ICRP 
60 cause any new efforts 
or costs? If yes, what were 
they and how were they 
resolved? 

A 4.10  In scools, kindergardens ang dwellings for hire (not the owner) 

the action level is 100 Bq/m3 for taking countermeasures.  

The new absolute limit is 200 Bq/m3. 

A 4.11  In has grown up a large market for radon measurements  

 

A 25. Training implications 

 Question A 5.1 – A 5.2 are aimed primarily at regulators, and questions A 5.3 – A 5.5 at both regulators 

and operators! 

Regulators’ staff 

A 5.1 What methods did 
you use to ensure that 
relevant members of staff 
were aware of and 
understood the revised 
legislation? 
A 5.2 Were there any 
issues associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record 
keeping / reporting? If so, 
briefly describe? 
A 5.3 Were you involved 
in ensuring that 
stakeholders were aware 
of and understood the 
revised legislation? 
A 5.4 If so, how did you do 
this? 

A 5.1  Internal Working groups. 

A 5.2.  Probably 

A 5.3  NRPA - yes 

A 5.4  Preparing guidance documents/information material. 
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A 25. Training implications 

 Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent 
of training and information 
required? Was this an 
entirely new effort, or 
could it be integrated into 
existing schedules of 
recurring training? What 
were the costs of training? 

A 5.5  No info  

 

 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 
Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at 

operators, but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to 
have to change your 
ionising radiation 
protection legislation/rules 
if/when ICRP 103 is 
incorporated? 
B 1.2 If appropriate, 
please briefly describe the 
anticipated changes.  

B 1.1  Probably not 

B 1.2  

  

 

Organisation 

B 1.3 Do you expect that 
the incorporation of ICRP 
103 will lead to any 
changes to the 
organisation and/or 
resources of the radiation 
protection regulators, 
compared with that 
reported in Section A? 
B 1.4 If appropriate, 
please briefly describe 
how consistency of 
approach between 
regulatory organisations is 
to be achieved? 

B 1.3  No. 

B 1.4  

 

Burdens and benefits 

B 1.5 Does your 
regulatory authority expect 
to perform a cost-benefit 
analysis of the 

B 1.5  Generally - If regulations is proposed to be changed – a cost 

analysis must be done also. 
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B 1. General 

 implications of any new 
regulations (regulatory 
analysis) and if so, when 
might a report become 
available (where)? 
 

Cost of Not Acting 

B 1.6 Will the costs / 
savings / implications of 
not implementing 
Publication 103 be 
assessed? If so, when? 

B 1.6   Probably not. 

 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emohasis on dose 
constraints. 

B 1.7 How do you expect 
these new requirements 
arising from ICRP 103 to 
impact on operations? 
B 1.8 Do you anticipate 
that the incorporation of 
ICRP 103 may lead to any 
reduction of any kind of 
cost or effort? 

B 1.7  Not much 

B 1.8  May be that cost due to stricter radon requirement will imply 

more costs – no real overview of this. 

 

 

B 2. Experience with specific technical aspects 

 
We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage 
that the introduction of the 
1 mSv limit for the embryo 
/ fetus (ICRP 103) will 
cause any problems or 
costs? (Note:this question 

does not apply to EU member 

countries since the current 

Euratom BSS Directive already 

prescribes such a limit).   
B 2.2 If yes, what might 
they be, and how do you 
plan to resolve them?  

B 2.1  No. 

B 2.2  

Constraints 

B 2.3 Is the added 
emphasis on dose 

B 2.3  No. 

B 2.4  

 



NEA/CRPPH/R(2012)1 
Annex E 

 

256 

B 2. Experience with specific technical aspects 

 constraints in ICRP 103 
expected to lead to any 
difficulties? If yes, what 
are they and how do you 
plan to resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of 
ICRP 103?  

Dosimetry 

B 2.5 Are the new ICRP 
103 radiation and tissue 
weighting factors expected 
to lead to any difficulties? 
If yes, what are they and 
how do you plan to 
resolve them?   

B 2.5  No. 

Radon 

B 2.6 Is the 
implementation of ICRP 
103 expected to cause 
any new efforts or costs 
with respect to radon? If 
yes, what are they and 
how do you plan to 
resolve them? 

B 2.6  Yes.  Will affect many public buildings and houses. National 

action plans will be prepared. The costs is difficult to foresee at this 

stage 

 

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do 
you plan to use to ensure 
that relevant members of 
staff were aware of and 
understood the revised 
legislation? 
B 3.2 Do you anticipate 
any issues associated with 
the implementation of new 
terminology, dose 
coefficients, calculation 
methods or record 
keeping / reporting? If so, 
briefly describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of 
and understood the 

B 3.1  Internal working groups. 

B 3.2  Not really. 

B 3.3  Yes – revision of guidance docements. 
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 B 3. Training implications 

revised legislation? If so, 
how do you anticipate 
doing this? 

Stakeholders (primarily 
licensees, users, and 
employers) 

B 3.4 What do you expect 
will be the extent of 
training and information 
required? Will this be an 
entirely new effort, or 
could it be integrated into 
existing schedules of 
recurring training? What 
may be the anticipated 
costs of training? 

B 3.4  

 

 
And finally: Is there anything else that you wish to add? 
The questionnaire could be shorter.  Have a nice summer !. 
[Please add any „open‟ comments here!]  
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Questionnaire v.2.0 - completed for [country]: .Slovakia  

NEA Project for Obtaining Historical Information on Costs and Impacts of 
Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 

Part A: incorporating  ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 26. General 

A 27.  

 

Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe briefly 
the hierarchy, if applicable, of 
ionising radiation protection 
legislation/rules in your 
country, e.g. national law, 
national government 
regulations; central authority 
regulations; regional or local 
authority regulations; other 
(e.g., professional body) 
rules. Also, please briefly 
describe what is covered at 
each level.  

A 1.1 [Please fill in your reply here!] 

Act. No. 355/2007 Coll. on public health protection 

Governmental Ordinances: 

 No 345/2006 Coll.  – on Basic Safety Standards – 

implementation of EU Directive   96/29/Euratom 

 No  340/2006 Coll. on medical exposure - implementation of 

EU Directive  97/43/Euratom 

 No  346/2006 Coll. on protection of outside workers - 

implementation of EU Directive 90/641/Euratom, 

 No  348/2006 Coll. on control of high-activity sealed sources 

and orphan sources -   implementation of EU Directive  

2003/122/ Euratom  

Regulations of the Health Ministry: 

 No 524/2007 Coll. on radiation monitoring network, 

 No 528/2007 Coll.  on natural radiation 

 No 545/2007 Coll. on requirements on practices and activities 

important from radiation protection point of view  

Organisation 

A1.2 Describe the different 
authorities, and 
(approximately) how many 
regulators are involved in 
making and enforcing 
radiation protection 
legislation? Also, if 
appropriate, please briefly 
describe how consistency of 
approach between regulatory 
organisations is achieved? 

A 1.2  

- Ministry of Health 

- Public Health Authority of the Slovak Republic (staff of radiation 

protection department 20 persons) 

- Regional Public Health Authorities  

                  - Bratislava (staff 5 persons) 

                  - Nitra (staff 2 persons) 

                  - Banská Bystrica (staff 12 persons ) 

                 - Košice  (staff 10 persons) 

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 was 
incorporated?  
A 1.4 What was the 
procedure, what problems 
and efforts were there? 

A 1.3  Almost completely   

A 1.4  Without significantly problems. 
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A 26. General 

A 27.  

 

Stakeholders 

A 1.5 Who were the 
stakeholders (e.g. other 
ministries, operators, etc.) 
and how was their 
involvement achieved? 

A 1.5  Large stakeholders, like nuclear industry and chambers of medical 

professionals, were very active in implementation of basic standards  and 

new requirements.   

   

Guidance 

A 1.6 How was guidance on 
the implementing legislation 
developed and by whom 
(e.g.: regulatory authorities; 
professional societies, trade 
organisations)?  

A 1.6  

Official guidance has not been issued. Mainly  authorities  are involved, 

some professional societies  have organized training and courses. 

Time-scales 

A 1.7 What were the lead-in 
times for new requirements, 
i.e., when were they 
proposed, when decided, 
when was full compliance by 
operators required?  

A 1.7  

Many operators have implied many new requirements (ICRP 60) even 

before its implementation in the national legislation.  

Full compliance has been required after period stipulated by the act.  

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-
benefit analysis of the 
implications of any new 
regulations, (regulatory 
analysis) and if so is there a 
report available (where)? 

A 1.8  

The cost-benefit analysis has not been performed. 

Cost of Not Acting 

A 1.9 Were the 
costs/savings/implications of 
not implementing ICRP 60 
assessed? If so, what were 
they? 

A 1.9  

No 

Actual costs 

ICRP 60 and Euratom Directives 
96/29 and 97/43 entailed, e.g., that 
-the annual limit on occupational 
effective dose was reduced from 50 
to 20 mSv, with an option of 5-year 
averaging; 
- it was clarified that the annual limit 
on effective dose to members of the 
public is 1 mSv, not 5 mSv; 
- effective dose (with new weighting 
factors wR and wT) replaced the 
effective dose equivalent; 
- the concepts of dose and risk 
constraints were introduced; 
- diagnostic reference levels were 

A 1.10  

The new system of limits has not considerable impact  on operators as the 

individual doses of workers and members of the public have been well  

below the limits.   

A 1.11  

We do not have any relevant information that application of  ICRP 60  

has lead to the cost reduction. 
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A 26. General 

A 27.  

 

introduced.   
A 1.10 How did these new 
requirements arising from 
ICRP 60 impact on 
operations? 
A 1.11 Did the incorporation 
of ICRP 60 lead to any 
reduction of any kind of cost 
or effort? 

 

A 2. Application / scope 

 Questions A 2.1 to A 2.2 are aimed primarily at regulators. We are grateful for replies from both operators and 

regulators to questions A 2.3 - A 2.4! 

Scope 

A 2.1 Did pre-ICRP 60 
legislation in your country 
cover all uses and users of 
ionising radiation, e.g.: 
industrial applications 
(including industrial 
radiography), medical 
applications (diagnostic and 
therapeutic), nuclear fuel 
cycle, research and teaching, 
transport, radioactive waste 
disposal, occupational 
exposure to radon (mining 
and non-mining), agriculture? 
A 2.2 If not, was new 
legislation introduced to 
close the previous gaps?  
A 2.3 Did the timeframe for 
implementation vary for the 
sectors described in A 2.1? If 
so, how? 

A 2.1  In general, yes. 

A 2.2  

A 2.3  No. 

Response 

A 2.4 Was there any 
resistance from those 
sectors (if any) which were 
not previously covered? If so, 
what were the main 
perceived difficulties and 
what was done to overcome 
them? 

A 2.4  

Some opposition was presented from the chamber of  dentist and chamber 

of medical doctors against requirement on  education in radiation 

protection and duties in  licensing process. Explanation and discussions 

have been organized. 

 

A 28. Dose limits and dose distribution 
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A 28. Dose limits and dose distribution 

 Questions A 3.1 – A 3.3 are aimed primarily at regulators. We would be grateful for replies from both regulators 

and operators for questions A 3.4 – A 3.10! 

Historical limits 

A 3.1 What were your dose 
limits before you 
incorporated ICRP 60? 

A 3.1  

Annual limits                                           workers                    public 

whole body, gonads, red bone marrow    5 rem                        0.5 rem 

skin, thyroid, bone                                    30 rem                       3 rem 

hands, foots                                                75 rem                      7.5 rem 

other                                                           15 rem                      1.5 rem 

Member of public: 

 

Current limits 

A 3.2 What were your dose 
limits after implementation? 
A 3.3 Was any flexibility built 
into dose limits, e.g. public 
limits allowed up to 5 mSv in 
exceptional circumstances? 
A 3.4 If 5-year averaging was 
chosen for occupational 
doses, what is your 
experience? Were there any 
difficulties? 

A 3.2  

Annual limits                                           workers                    public 

effective dose                                     100 mSv/5y    

                                                              50 mSv/y                     1 mSv/y 

equivalent dose  

skin, hands, foots                                  500 mSv/y                    

skin                                                                                            50 mSv/y 

lens of eye                                              150 mSv/y                  15 mSv/y 

A 3.3  

There is not allowed to expose any member of public to 5 mSv/y in our 

legislation.  

A 3.4  

As the individual doses are very low and there is still possibility to expose  

the worker to 50 mSv in a single year (assumption the limit 100mSv /5y 

will not be exceeded) 

Transition experience 

A 3.5 What was your 
experience of establishing 
these lower dose limits? 
A 3.6 Did any installation 
need significant rebuilding to 
comply with added shielding 
requirements? If no, how 
was this avoided? 
A 3.7 Were there any other 
difficulties? If so, what were 
they and how were they 
resolved? 

A 3.5  

The individual doses were low, well below the limits, transition to new 

limits was not a reasonable problem. 

A 3.6  

No 

A 3.7  

Resulting doses 

A 3.8 What analyses of dose 
distributions are available for 
your country, over what 

A 3.8  

 

A 3.9  

Dose distribution has been changed considerable, individual doses are 
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A 28. Dose limits and dose distribution 

 period?  
A 3.9 Have these dose 
distributions changed? How? 
3.10 If yes, what was (were) 
the main factor(s) influencing 
these changes? 

lower now and the number of person in higher dose intervals decreased 

more significantly.  

A 3.10  

Probably more rigorous implementation of optimalization. 

 

A 29. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

A 4.1 What happens when 
an occupationally exposed 
worker becomes pregnant?  
A 4.2 Did the introduction of 
the 2 mSv limit for the 
abdomen (ICRP 60) or the 1 
mSv limit for the embryo / 
fetus (Euratom Directive) 
cause any problems or 
costs?  
A 4.3 If yes, what were they 
and how were they resolved?  

A 4.1  

The work organisation should assure that the dose of the fetus will be 

lower than 1 mSv. Work in controlled area for pregnant workers is not 

alloved. 

A 4.2  

No. 

A 4.3  

Constraints 

A 4.4 What is your 
experience of the 
introduction and use of dose 
constraints for occupational 
and public exposures?  
A 4.5 Were there any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.6 Have you at all used 
risk constraints? If yes, what 
is your experience? 

A 4.4  

Just on a beginning there has been some problems with understanding. 

Some clarification has been necessary. 

A 4.5  

No 

A 4.6 

No. 

Radiation Dosimetry 

A 4.7 Please describe briefly 
the organisation and 
regulatory framework for 
dosimetry in your country. 
A 4.8 Did the introduction of 
ICRP 60 radiation and tissue 
weighting factors lead to any 
difficulties? If yes, what were 
they and how were they 
resolved? 

A 4.7  

Personal doses should be monitored in controlled areas. Personal 

dosimetry is carried out by the approved dosimetry services. 

A 4.8  

No significant problems. 

A 4.9  

The cost of implementation has not been assessed and reported. 
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A 29. Experience with specific technical aspects 

 A 4.9 Were there any costs 
associated with the 
implementation of the ICRP 
60 dosimetric approach (e.g. 
dose coefficients, modelling, 
instrument calibration, etc.), 
if so, how much and borne 
by whom? 

Radon 

A 4.10 Please describe 
briefly the current 
arrangements with respect to 
radon, in dwellings and at the 
workplace. 
A 4.11 Did the 
implementation of ICRP 60 
cause any new efforts or 
costs? If yes, what were they 
and how were they resolved? 

A 4.10  

Workplaces: Preferred is individual monitoring, but assessment of dose 

on base of workplace is allowed. 

Dwellings: No duty to measure the activity of radon, but the 

recommendation. The measurement could be provided by approved 

services. 

A 4.11  

The ICRP 60 itself does not cause new efforts except of limiting the 

exposure. Regulation and control  of exposure has been necessary. 

 

A 30. Training implications 

 Question A 5.1 – A 5.2 are aimed primarily at regulators, and questions A 5.3 – A 5.5 at both regulators and 

operators! 

Regulators’ staff 

A 5.1 What methods did you 
use to ensure that relevant 
members of staff were aware 
of and understood the 
revised legislation? 
A 5.2 Were there any issues 
associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 
reporting? If so, briefly 
describe? 
A 5.3 Were you involved in 
ensuring that stakeholders 
were aware of and 
understood the revised 
legislation? 
A 5.4 If so, how did you do 
this? 

A 5.1  

There were courses for radiation protection officers. 

A 5.2. 

There were some explanation and discussions  necessary but no special 

problem could be reported. 

A 5.3  

The authorities  have organized some seminars and courses for 

stakeholders and their radiation protection officers. 

A 5.4  

 Yes. 

 

Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent of 

A 5.5  

Mainly only basic information has been offered. But some approved 

services provided more detailed education. 



NEA/CRPPH/R(2012)1 
Annex E 

 

264 

A 30. Training implications 

 training and information 
required? Was this an 
entirely new effort, or could it 
be integrated into existing 
schedules of recurring 
training? What were the 
costs of training? 

The courses organised by the authorities have been cost free. Commercial 

companies offered the trainings and courses at common prices. 

 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at operators, 

but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to have 
to change your ionising 
radiation protection 
legislation/rules if/when ICRP 
103 is incorporated? 
B 1.2 If appropriate, please 
briefly describe the 
anticipated changes.  

B 1.1  

Yes. 

B 1.2  

It depends on the final version of BSS issued by the IAEA and 

particularly of EU. 

 

Organisation 

B 1.3 Do you expect that the 
incorporation of ICRP 103 
will lead to any changes to 
the organisation and/or 
resources of the radiation 
protection regulators, 
compared with that reported 
in Section A? 
B 1.4 If appropriate, please 
briefly describe how 
consistency of approach 
between regulatory 
organisations is to be 
achieved? 

B 1.3  

Changes will be necessary, but we expect that this will not cause  

considerable resources. 

B 1.4  

 

Burdens and benefits 

B 1.5 Does your regulatory 
authority expect to perform a 
cost-benefit analysis of the 
implications of any new 
regulations (regulatory 
analysis) and if so, when 
might a report become 
available (where)? 
 

B 1.5  

We do not expect, at present.  
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B 1. General 

 Cost of Not Acting 

B 1.6 Will the costs / savings 
/ implications of not 
implementing Publication 
103 be assessed? If so, 
when? 

B 1.6  

There are not  requirements and also capacities to do the assessments of 

the costs. 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emohasis on dose 
constraints. 

B 1.7 How do you expect 
these new requirements 
arising from ICRP 103 to 
impact on operations? 
B 1.8 Do you anticipate that 
the incorporation of ICRP 
103 may lead to any 
reduction of any kind of cost 
or effort? 

B 1.7  

The implementation of new weighing factors  will not be a problem for 

the operators.  And the application of dose constraints  by the operators 

will be probably more frequenty.  

B 1.8  

It is possible that the implementation may lead to dose reduction, but we 

do not expect that the reduction will be  significant. 

 

 

B 2. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage that 
the introduction of the 1 mSv 
limit for the embryo / fetus 
(ICRP 103) will cause any 
problems or costs? (Note:this 

question does not apply to EU 

member countries since the current 

Euratom BSS Directive already 

prescribes such a limit).   
B 2.2 If yes, what might they 
be, and how do you plan to 
resolve them?  

B 2.1  

No 

B 2.2  

Constraints 

B 2.3 Is the added emphasis 
on dose constraints in ICRP 
103 expected to lead to any 
difficulties? If yes, what are 
they and how do you plan to 
resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of ICRP 
103?  

B 2.3  

No. 

B 2.4  

It depends on EU directive. 
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B 2. Experience with specific technical aspects 

 Dosimetry 

B 2.5 Are the new ICRP 103 
radiation and tissue 
weighting factors expected to 
lead to any difficulties? If 
yes, what are they and how 
do you plan to resolve them?   

B 2.5  

We do not expect any serious difficulty. 

Radon 

B 2.6 Is the implementation 
of ICRP 103 expected to 
cause any new efforts or 
costs with respect to radon? 
If yes, what are they and how 
do you plan to resolve them? 

B 2.6  

It depends how it will be implemented in EU directives. 

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do you 
plan to use to ensure that 
relevant members of staff 
were aware of and 
understood the revised 
legislation? 
B 3.2 Do you anticipate any 
issues associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 
reporting? If so, briefly 
describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of 
and understood the revised 
legislation? If so, how do you 
anticipate doing this? 

B 3.1  

We will prepare some workshops and training for the regulatory body 

staff.  

B 3.2  

No. 

B 3.3  

We expect that the regulatory staff we will be involved and few seminar 

or workshops for the stakeholders will be organised after the BSS of 

IAEA and EU will be issued. 

 

Stakeholders (primarily 
licensees, users, and 
employers) 

B 3.4 What do you expect 
will be the extent of training 
and information required? 
Will this be an entirely new 
effort, or could it be 
integrated into existing 

B 3.4  
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 B 3. Training implications 

schedules of recurring 
training? What may be the 
anticipated costs of training? 
 
And finally: Is there anything else that you wish to add? 
[Please add any „open‟ comments here!]  

Note : Public Health Authority carry on all activities in area radiation protection (legislation, supervision, 

licensing, ….). The financial support is given from Ministry of Health. 
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Questionnaire v.2.0 - completed for [country]: SLOVENIA 
NEA Project for Obtaining Historical Information on Costs and Impacts of 

Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 
Part A: incorporating  ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 31. General 

 

 

Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe briefly 
the hierarchy, if applicable, of 
ionising radiation protection 
legislation/rules in your 
country, e.g. national law, 
national government 
regulations; central authority 
regulations; regional or local 
authority regulations; other 
(e.g., professional body) 
rules. Also, please briefly 
describe what is covered at 
each level.  

A 1.1 The key piece of legislation is Ionising Radiation Protection and 
Nuclear Safety Act (IRPNSA), it defines responsibilities and prescribes 
further regulation (decrees), that deal with specific topics. This set of 
decrees is divided into governmental decrees (use of radiation, allowed 
levels of radioactivity in the environment, workplace and food&feedstuffs, 
nuclear matters), decrees from the ministry of environment (use of 
sources, workers and expert qualification, rad. waste, operational safety, 
radioactivity monitoring, shipment of rad. and nuclear materials), decrees 
from the ministry of health (use of sources – together with env. ministry, 
use of radiation in healthcare, dose assessment for population and 
workers and surveillance for workers, workers and expert qualification, use 
of KI in case of nucl. accident) and decrees from the ministry of interior 
(mostly physical protection) 

 

Organisation 

A1.2 Describe the different 
authorities, and 
(approximately) how many 
regulators are involved in 
making and enforcing 
radiation protection 
legislation? Also, if 
appropriate, please briefly 
describe how consistency of 
approach between regulatory 
organisations is achieved? 

A 1.2 2 authorithies: Slovenian Nuclear Safety Administration (SNSA) and 
Slovenian Radiation Protection Administration (SRPA). SNSA is 
responsible for the nuclear safety, industrial sources and protection of the 
environment, SRPA for protection of workers and population. In the cases 
where interests overlap, both bodies are usually involved. 

 

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 was 
incorporated?  
A 1.4 What was the 
procedure, what problems 
and efforts were there? 

A 1.3 Slovenia declared independence in 1991, so at first old Yougoslav 
regulation applied as a temporary measure. In this sense, all legislation 
was rewritten since ICRP 60. 

  

A 1.4 Basic law (IRPNSA) was implemented in 2002 (end amended few 
times since, lat time in 2011). Since then, most of the second level 
legislation was also rewritten. Most of the second level legislation was 
written by the regulatory authorities, some by experts from technical 
support organizations (TSO) and then reviewed by the regulators and 
governmental legislative authorities. 

Stakeholders 

A 1.5 Who were the 
stakeholders (e.g. other 
ministries, operators, etc.) 
and how was their 
involvement achieved? 

A 1.5 All involved ministries were consulted (environment and health 
primary, interior, agriculture, foreign affairs), NPP operator and TSO were 
invited to discuss and comment on relevant legislation. Bilateral and 
multilateral discussions were organised to achieve best results.  
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A 31. General 

 

 

Guidance 

A 1.6 How was guidance on 
the implementing legislation 
developed and by whom 
(e.g.: regulatory authorities; 
professional societies, trade 
organisations)?  

A 1.6 Regulatory authorities 

Time-scales 

A 1.7 What were the lead-in 
times for new requirements, 
i.e., when were they 
proposed, when decided, 
when was full compliance by 
operators required?  

A 1.7  

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-
benefit analysis of the 
implications of any new 
regulations, (regulatory 
analysis) and if so is there a 
report available (where)? 

A 1.8 When I came to the specific answers of costs, we never had any 
means to analyse it, so the main purpose of your questionary is in our 
case completely defeated. 

Cost of Not Acting 

A 1.9 Were the 
costs/savings/implications of 
not implementing ICRP 60 
assessed? If so, what were 
they? 

A 1.9  

Actual costs 

ICRP 60 and Euratom Directives 
96/29 and 97/43 entailed, e.g., that 
-the annual limit on occupational 
effective dose was reduced from 50 
to 20 mSv, with an option of 5-year 
averaging; 
- it was clarified that the annual limit 
on effective dose to members of the 
public is 1 mSv, not 5 mSv; 
- effective dose (with new weighting 
factors wR and wT) replaced the 
effective dose equivalent; 
- the concepts of dose and risk 
constraints were introduced; 
- diagnostic reference levels were 
introduced.   
A 1.10 How did these new 
requirements arising from 
ICRP 60 impact on 
operations? 
A 1.11 Did the incorporation 

A 1.10  

A 1.11  

 



NEA/CRPPH/R(2012)1 
Annex E 

 

270 

A 31. General 

 

 

of ICRP 60 lead to any 
reduction of any kind of cost 
or effort? 

 

A 32. Application / scope 

 Questions A 2.1 to A 2.2 are aimed primarily at regulators. We are grateful for replies from both operators and 

regulators to questions A 2.3 - A 2.4! 

Scope 

A 2.1 Did pre-ICRP 60 
legislation in your country 
cover all uses and users of 
ionising radiation, e.g.: 
industrial applications 
(including industrial 
radiography), medical 
applications (diagnostic and 
therapeutic), nuclear fuel 
cycle, research and teaching, 
transport, radioactive waste 
disposal, occupational 
exposure to radon (mining 
and non-mining), agriculture? 
A 2.2 If not, was new 
legislation introduced to 
close the previous gaps?  
A 2.3 Did the timeframe for 
implementation vary for the 
sectors described in A 2.1? If 
so, how? 

A 2.1  

A 2.2  

A 2.3  

Response 

A 2.4 Was there any 
resistance from those 
sectors (if any) which were 
not previously covered? If so, 
what were the main 
perceived difficulties and 
what was done to overcome 
them? 

A 2.4  

 

A 33. Dose limits and dose distribution 

 Questions A 3.1 – A 3.3 are aimed primarily at regulators. We would be grateful for replies from both regulators 

and operators for questions A 3.4 – A 3.10! 

Historical limits 

A 3.1 What were your dose 
limits before you 
incorporated ICRP 60? 

A 3.1  
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A 33. Dose limits and dose distribution 

 Current limits 

A 3.2 What were your dose 
limits after implementation? 
A 3.3 Was any flexibility built 
into dose limits, e.g. public 
limits allowed up to 5 mSv in 
exceptional circumstances? 
A 3.4 If 5-year averaging was 
chosen for occupational 
doses, what is your 
experience? Were there any 
difficulties? 

A 3.2  

A 3.3  

A 3.4  

Transition experience 

A 3.5 What was your 
experience of establishing 
these lower dose limits? 
A 3.6 Did any installation 
need significant rebuilding to 
comply with added shielding 
requirements? If no, how 
was this avoided? 
A 3.7 Were there any other 
difficulties? If so, what were 
they and how were they 
resolved? 

A 3.5  

A 3.6  

A 3.7  

Resulting doses 

A 3.8 What analyses of dose 
distributions are available for 
your country, over what 
period?  
A 3.9 Have these dose 
distributions changed? How? 
3.10 If yes, what was (were) 
the main factor(s) influencing 
these changes? 

A 3.8  

A 3.9  

A 3.10  

 

A 34. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

A 4.1 What happens when 
an occupationally exposed 
worker becomes pregnant?  
A 4.2 Did the introduction of 
the 2 mSv limit for the 
abdomen (ICRP 60) or the 1 
mSv limit for the embryo / 

A 4.1  

A 4.2  

A 4.3  
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 fetus (Euratom Directive) 
cause any problems or 
costs?  
A 4.3 If yes, what were they 
and how were they resolved?  

Constraints 

A 4.4 What is your 
experience of the 
introduction and use of dose 
constraints for occupational 
and public exposures?  
A 4.5 Were there any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.6 Have you at all used 
risk constraints? If yes, what 
is your experience? 

A 4.4  

A 4.5  

A 4.6 

Radiation Dosimetry 

A 4.7 Please describe briefly 
the organisation and 
regulatory framework for 
dosimetry in your country. 
A 4.8 Did the introduction of 
ICRP 60 radiation and tissue 
weighting factors lead to any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.9 Were there any costs 
associated with the 
implementation of the ICRP 
60 dosimetric approach (e.g. 
dose coefficients, modelling, 
instrument calibration, etc.), 
if so, how much and borne 
by whom? 

A 4.7  

A 4.8  

A 4.9  

Radon 

A 4.10 Please describe 
briefly the current 
arrangements with respect to 
radon, in dwellings and at the 
workplace. 
A 4.11 Did the 
implementation of ICRP 60 
cause any new efforts or 
costs? If yes, what were they 
and how were they resolved? 

A 4.10  

A 4.11  
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A 35. Training implications 

 Question A 5.1 – A 5.2 are aimed primarily at regulators, and questions A 5.3 – A 5.5 at both regulators and 

operators! 

Regulators’ staff 

A 5.1 What methods did you 
use to ensure that relevant 
members of staff were aware 
of and understood the 
revised legislation? 
A 5.2 Were there any issues 
associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 
reporting? If so, briefly 
describe? 
A 5.3 Were you involved in 
ensuring that stakeholders 
were aware of and 
understood the revised 
legislation? 
A 5.4 If so, how did you do 
this? 

A 5.1  

A 5.2. 

A 5.3  

A 5.4  

  

 

Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent of 
training and information 
required? Was this an 
entirely new effort, or could it 
be integrated into existing 
schedules of recurring 
training? What were the 
costs of training? 

A 5.5  

 

 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 
Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at operators, 

but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to have 
to change your ionising 
radiation protection 
legislation/rules if/when ICRP 
103 is incorporated? 
B 1.2 If appropriate, please 

B 1.1 As far as ICRP 103 goes, wea havent started to implement it yet.. 
 

B 1.2  

  

 



NEA/CRPPH/R(2012)1 
Annex E 

 

274 

B 1. General 

 briefly describe the 
anticipated changes.  

Organisation 

B 1.3 Do you expect that the 
incorporation of ICRP 103 
will lead to any changes to 
the organisation and/or 
resources of the radiation 
protection regulators, 
compared with that reported 
in Section A? 
B 1.4 If appropriate, please 
briefly describe how 
consistency of approach 
between regulatory 
organisations is to be 
achieved? 

B 1.3  

B 1.4  

 

Burdens and benefits 

B 1.5 Does your regulatory 
authority expect to perform a 
cost-benefit analysis of the 
implications of any new 
regulations (regulatory 
analysis) and if so, when 
might a report become 
available (where)? 
 

B 1.5  

Cost of Not Acting 

B 1.6 Will the costs / savings 
/ implications of not 
implementing Publication 
103 be assessed? If so, 
when? 

B 1.6  

 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emohasis on dose 
constraints. 

B 1.7 How do you expect 
these new requirements 
arising from ICRP 103 to 
impact on operations? 
B 1.8 Do you anticipate that 
the incorporation of ICRP 
103 may lead to any 
reduction of any kind of cost 
or effort? 

B 1.7  

B 1.8  
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B 2. Experience with specific technical aspects 

 
We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage that 
the introduction of the 1 mSv 
limit for the embryo / fetus 
(ICRP 103) will cause any 
problems or costs? (Note:this 

question does not apply to EU 

member countries since the current 

Euratom BSS Directive already 

prescribes such a limit).   
B 2.2 If yes, what might they 
be, and how do you plan to 
resolve them?  

B 2.1  

B 2.2  

Constraints 

B 2.3 Is the added emphasis 
on dose constraints in ICRP 
103 expected to lead to any 
difficulties? If yes, what are 
they and how do you plan to 
resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of ICRP 
103?  

B 2.3  

B 2.4  

 

Dosimetry 

B 2.5 Are the new ICRP 103 
radiation and tissue 
weighting factors expected to 
lead to any difficulties? If 
yes, what are they and how 
do you plan to resolve them?   

B 2.5  

Radon 

B 2.6 Is the implementation 
of ICRP 103 expected to 
cause any new efforts or 
costs with respect to radon? 
If yes, what are they and how 
do you plan to resolve them? 

B 2.6  

 

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do you 
plan to use to ensure that 
relevant members of staff 

B 3.1  

B 3.2  

B 3.3  
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 B 3. Training implications 

were aware of and 
understood the revised 
legislation? 
B 3.2 Do you anticipate any 
issues associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 
reporting? If so, briefly 
describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of 
and understood the revised 
legislation? If so, how do you 
anticipate doing this? 

Stakeholders (primarily 
licensees, users, and 
employers) 

B 3.4 What do you expect 
will be the extent of training 
and information required? 
Will this be an entirely new 
effort, or could it be 
integrated into existing 
schedules of recurring 
training? What may be the 
anticipated costs of training? 

B 3.4  

 

 
And finally: Is there anything else that you wish to add? 
[Please add any „open‟ comments here!]  
Dear Sir, 
 
I'm afraid that i will not be of much help. The main reason is the 
following: the independence of Slovenia (1991) roughly coincided with ICRP 60 so it was nececary to produce 
new national legislation anyway. I have started the questionary but soon found that we have never actually 
analysed the impact of new legislation since we had to do it anyway and we did everything in accordance with EU 
directives and BSS (since we were striving to join EU anyway). I will send  you the short  answers that describe 
the situation in Slovenia, maybe you will find something useful. 
 
I am sorry for the incomplete answer. 
 
Best regards 
 
Michel Cindro 
Senior Counsellor 
Slovenian Nuclear Safety Administration 
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Questionnaire v.2.0 - completed for [country]: ....SPAIN................ 
NEA Project for Obtaining Historical Information on Costs and Impacts of 

Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 
Part A: incorporating  ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 36. General 

 Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe briefly 
the hierarchy, if applicable, of 
ionising radiation protection 
legislation/rules in your 
country, e.g. national law, 
national government 
regulations; central authority 
regulations; regional or local 
authority regulations; other 
(e.g., professional body) 
rules. Also, please briefly 
describe what is covered at 
each level.  

A 1.1 [Please fill in your reply here!] 

National Law: Very short and general requirements included in Nuclear 

Energy Act. 

National Government Regulations: This is the main regulatory tool used. 

More than twelve Royal Decrees were released to incorporate to national 

regulations UE Directives related to radiation protection. 

In addition some binding technical regulations were released by the 

regulatory authority (CSN) who also released guidance. This two types of 

regulations / guidance are to further develop requirements in Royal 

Decrees to a very detailed level.        

Organisation 

A1.2 Describe the different 
authorities, and 
(approximately) how many 
regulators are involved in 
making and enforcing 
radiation protection 
legislation? Also, if 
appropriate, please briefly 
describe how consistency of 
approach between regulatory 
organisations is achieved? 

A 1.2  

The same authority in charge of making regulations are in charge of 

enforcement. 

Public, workers and environmental Radiation  Protection: 

Industry Ministry  

Regional Industry Authorities 

Consejo de Seguridad Nuclear.  

Patients Radiation Protection : 

Health Ministry 

Regional Health Authorities. 

In every case regulations establish functions and responsibilities for each 

one of these authorities as well as the relationship between the different 

authorities. Those relationships vary from ask or receive official binding 

reports to an open co-operation.    

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 was 
incorporated?  
A 1.4 What was the 
procedure, what problems 
and efforts were there? 

A 1.3  

They were fully rewritten following UE Directives.  

 

A 1.4  

For Public, workers and environmental Radiation  Protection CSN drafted 

the new regulations. Industry Ministry led a working group were Draft 

regulations were discussed / agreed with the rest of authorities and 

Stakeholders (trade unions) involved.  

For Patients radiation protection Health Ministry was both in charge of 

Drafting and led the corresponding working group. 
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A 36. General 

 There were no problems. Some difficulties were found derived from the 

need (asked by trade unions) to accommodate medical surveillance of 

exposed workers to general regulations on work risk prevention.   

 

 

 

 

 

 

Stakeholders 

A 1.5 Who were the 
stakeholders (e.g. other 
ministries, operators, etc.) 
and how was their 
involvement achieved? 

A 1.5   

  Many Ministries and bigger trade unions took part in the mentioned 

groups to write the new regulations. In addition operators, professional 

societies, ecologist organisations  and even members of the public 

received the regulation projects for comments prior to approval. 

Guidance 

A 1.6 How was guidance on 
the implementing legislation 
developed and by whom 
(e.g.: regulatory authorities; 
professional societies, trade 
organisations)?  

A 1.6  

For Public, workers and environmental Radiation  Protection:  CSN 

through its planned program to develop regulations and guidance. 

For Patients radiation protection:  Health Authorities and Professional 

Societies.  

 

Time-scales 

A 1.7 What were the lead-in 
times for new requirements, 
i.e., when were they 
proposed, when decided, 
when was full compliance by 
operators required?  

A 1.7  

As Spain belongs to UE time scales to translate no national regulations 

were set up in the corresponding Directives EURATOM 96/29 y 

EURATOM 97/43. 

The main regulation translating to national regulations RP  requirements  

according to ICRP 60 was released july 2001. A time period of one year 

was set for operators to develop RP Manuals and procedures. 

For patients RP Quality control requirements regulations on Nuclear 

Medicine, Radiotherapy and X-ray diagnosis were released in 1997, 1998 

and 1998 respectivelly. Finally a regulation related to Justificatios of 

medical exposures was released in 2001. 

   

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-
benefit analysis of the 
implications of any new 
regulations, (regulatory 
analysis) and if so is there a 
report available (where)? 

A 1.8 

No they did’nt. 
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A 36. General 

 Cost of Not Acting 

A 1.9 Were the 
costs/savings/implications of 
not implementing ICRP 60 
assessed? If so, what were 
they? 

A 1.9  

No they weren‟t assessed. 

Actual costs 

ICRP 60 and Euratom Directives 
96/29 and 97/43 entailed, e.g., that 
-the annual limit on occupational 
effective dose was reduced from 50 
to 20 mSv, with an option of 5-year 
averaging; 
- it was clarified that the annual limit 
on effective dose to members of the 
public is 1 mSv, not 5 mSv; 
- effective dose (with new weighting 
factors wR and wT) replaced the 
effective dose equivalent; 
- the concepts of dose and risk 
constraints were introduced; 
- diagnostic reference levels were 
introduced.   
A 1.10 How did these new 
requirements arising from 
ICRP 60 impact on 
operations? 
A 1.11 Did the incorporation 
of ICRP 60 lead to any 
reduction of any kind of cost 
or effort? 

A 1.10  

New Dose Limits, constraints and diagnostic reference levels were 

incorporated to operations without specific impact. From the time the UE 

directives were released operators started to use the new values as a a trial 

exercise to be ready when they were incorporated to national regulations.  

 

A 1.11  

There has not been any analysis related to this, no evidence  of any kind 

of cost or effort exists. All operators and services companies 

(dosimetry services...) had (at least)  costs related to updating RP 

manuals and procedures to the new regulations as required by the 

competent authorities. .    

 

 

A 37.  Application / scope 

 Questions A 2.1 to A 2.2 are aimed primarily at regulators. We are grateful for replies from both operators and 

regulators to questions A 2.3 - A 2.4! 

Scope 

A 2.1 Did pre-ICRP 60 
legislation in your country 
cover all uses and users of 
ionising radiation, e.g.: 
industrial applications 
(including industrial 
radiography), medical 
applications (diagnostic and 
therapeutic), nuclear fuel 
cycle, research and teaching, 
transport, radioactive waste 
disposal, occupational 
exposure to radon (mining 
and non-mining), agriculture? 

A 2.1  

Yes, except exposures to natural radiation.  

A 2.2  

Exposures to natural radiation. 

 

A 2.3  

Yes. For the case of exposures to natural radiation first steps were to 

identify activities and facilities were they take place, second determine 

which of them need for a radiation program, third decide a RP program 

tailored to each specific activity to be required. All this process delayed 

the effective implementation of the new requirements.  
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 A 2.2 If not, was new 
legislation introduced to 
close the previous gaps?  
A 2.3 Did the timeframe for 
implementation vary for the 
sectors described in A 2.1? If 
so, how? 

Response 

A 2.4 Was there any 
resistance from those 
sectors (if any) which were 
not previously covered? If so, 
what were the main 
perceived difficulties and 
what was done to overcome 
them? 

A 2.4  

No there was not any special resistance. 

  

 

A 38. Dose limits and dose distribution 

 Questions A 3.1 – A 3.3 are aimed primarily at regulators. We would be grateful for replies from both regulators 

and operators for questions A 3.4 – A 3.10! 

Historical limits 

A 3.1 What were your dose 
limits before you 
incorporated ICRP 60? 

A 3.1  

Workers: 50 mSv/y. 

Members of the Public: 5 mSv/y.   

Current limits 

A 3.2 What were your dose 
limits after implementation? 
A 3.3 Was any flexibility built 
into dose limits, e.g. public 
limits allowed up to 5 mSv in 
exceptional circumstances? 
A 3.4 If 5-year averaging was 
chosen for occupational 
doses, what is your 
experience? Were there any 
difficulties? 

A 3.2  

Workers: 100 mSv averaged on 5 years with a maximum of 50 mSV/y. 

Members of the Public: 1 mSv/y.   

A 3.3  

No there was not. 

A 3.4  

Our experience has been that having a 5 years averaged limit in adition to 

the year limits introduces a lot of work for workers dose tracking and 

follow up.  

Few cases of exceeding the five year limit have been reported were the 

limit (100 mSv) had not been exceeded for the current year. On the other 

hand most practices in Spain have annual doses well below 20 mSv, thus 

from a practical point of view we find it interesting (as many European 

countries did) setting up a single dose limit of 20  mSv/y.      

 

Transition experience 

A 3.5 What was your 
experience of establishing 
these lower dose limits? 
A 3.6 Did any installation 
need significant rebuilding to 

A 3.5  

Good, as I said before we were applying in practice the new limits before 

the new regulations were released. 

Annual dose at Spanish practices were well below the new limits long in 

advance to the time they entered into force.  
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A 38. Dose limits and dose distribution 

 comply with added shielding 
requirements? If no, how 
was this avoided? 
A 3.7 Were there any other 
difficulties? If so, what were 
they and how were they 
resolved? 

A 3.6  

Not they didn‟t. As i told doses were below the new limits only small 

shielding rearrangements were required.  

A 3.7  

No there weren‟t anu other special difficulties.   

Resulting doses 

A 3.8 What analyses of dose 
distributions are available for 
your country, over what 
period?  
A 3.9 Have these dose 
distributions changed? How? 
3.10 If yes, what was (were) 
the main factor(s) influencing 
these changes? 

A 3.8  

From a very long time ago the Spanish regulatory body carries out yearly 

analysis of dose results by sectors of practices.  

A 3.9  

Some of them experienced additional reductions. Mainly practices having 

before the new regulations doses over 10 mSv/y  reduced them to values 

under 10 mSv/y. 

A 3.10  

Regulatory control (pressure) to take advantage for optimization 

opportunities. 

 

A 39. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

A 4.1 What happens when 
an occupationally exposed 
worker becomes pregnant?  
A 4.2 Did the introduction of 
the 2 mSv limit for the 
abdomen (ICRP 60) or the 1 
mSv limit for the embryo / 
fetus (Euratom Directive) 
cause any problems or 
costs?  
A 4.3 If yes, what were they 
and how were they resolved?  

A 4.1  

She may (voluntary basis) declare her pregnancy to the Service in charge 

of RP. If she do so she receives a new dosimeter to be placed on her 

abdomen to monthly survey doses to the fetus with a limit of 1 mSv to the 

time of the birth ( 2 mSv at the dosimeter is assumed equivalent to 1 msV 

to the fetus).  

Information for women, practitioners and RP staff  has been developed by 

CSN on implications and how to manage pregnancy of   exposed workers.  

A 4.2  

No problems. Additional costs for a new dosimeter during pregnancy.  

A 4.3 

As mentioned, additional dosimetry required during  pregnancy.  

 

Constraints 

A 4.4 What is your 
experience of the 
introduction and use of dose 
constraints for occupational 
and public exposures?  
A 4.5 Were there any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.6 Have you at all used 
risk constraints? If yes, what 

A 4.4  

We did not introduce either use dose constraints for 

occupational and public exposures. 

A 4.5  

Traditionally in Spain we use reference levels, proposed by licensees and 

accepted by regulatory authorities. 

A 4.6 

A constraint for dose to population from a single nuclear facility was used 

(100 µSv/y). It is set up by regulatory authorities in the conditions for 

operating permit, no problem were identified for its implementation.  
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A 39. Experience with specific technical aspects 

 is your experience? 

Radiation Dosimetry 

A 4.7 Please describe briefly 
the organisation and 
regulatory framework for 
dosimetry in your country. 
A 4.8 Did the introduction of 
ICRP 60 radiation and tissue 
weighting factors lead to any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.9 Were there any costs 
associated with the 
implementation of the ICRP 
60 dosimetric approach (e.g. 
dose coefficients, modelling, 
instrument calibration, etc.), 
if so, how much and borne 
by whom? 

A 4.7  

There are up to 22 private companies providing external dosimetry for 

practices. They must, and they are authorised by CSN. 

Same situation for internal dosimetry. There are nine companies 

authorised with Body counters and two companies authorised for excreta 

dosimetry. 

There are four labs (non authorised) capable for providing biologic 

dosimetry. 

 

A 4.8  

No problems were reported. Procedures and authorization for all services 

were updated.  

A 4.9 

Some joint development (services and regulatory body together) was 

necessary to introduce the new modelling in ICRP 66 for internal 

dosimetry (measurement, dose calculation  and calibration).   

  

Radon 

A 4.10 Please describe 
briefly the current 
arrangements with respect to 
radon, in dwellings and at the 
workplace. 
A 4.11 Did the 
implementation of ICRP 60 
cause any new efforts or 
costs? If yes, what were they 
and how were they resolved? 

A 4.10  

Dwellings: a lot of measurements were performed by the regulatory body. 

Recommendations for building were released. 

Workplaces: a technical regulation (binding) is about to be released by 

regulatory body setting up the concentration levels above which  

measures must be taken and defining the specific measures for 

remediation and protection  to be taken.    

A 4.11  

A lot of work was carried out for Radom measurements and to develop 

building techniques and materials. 

 

A 40. Training implications 

 Question A 5.1 – A 5.2 are aimed primarily at regulators, and questions A 5.3 – A 5.5 at both regulators and 

operators! 

Regulators’ staff 

A 5.1 What methods did you 
use to ensure that relevant 
members of staff were aware 
of and understood the 
revised legislation? 
A 5.2 Were there any issues 
associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 

A 5.1  

Internal training was provided by those staff members who had active 

role on development of new European and national regulations.  

A 5.2. 

No they weren‟t 

A 5.3  

Yes we, as Regulatory Body, were involved.   

A 5.4  

Joint  (regulator + licensees)working groups were created  for large 

facilities (nuclear fuell cicle facilities and NPP) to develop new radiation 
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A 40. Training implications 

 reporting? If so, briefly 
describe? 
A 5.3 Were you involved in 
ensuring that stakeholders 
were aware of and 
understood the revised 
legislation? 
A 5.4 If so, how did you do 
this? 

protection manuals an procedures.  

For the case of small practices joint working groups were created with 

professional societies. Format radiation protection manuals and 

procedures were written and released for free use. Other deliverables, 

formats and template were also produced. 

Specific guidance and instructions were released by regulatory body 

when required or found of interest. 

Reference to regulations and guidance developed by international 

organisations was also used. 

 

Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent of 
training and information 
required? Was this an 
entirely new effort, or could it 
be integrated into existing 
schedules of recurring 
training? What were the 
costs of training? 

A 5.5  

In Spain all those working with radiations need to have a personnel 

license released by CSN. 

To get those licenses a training program must be followed provided by 

training companies recognised by CSN to do so.  Training programs and  

materials were updated to the new regulations under requirement of the 

regulatory body.  

Continuous training and on the job training were used to train people at 

existing practices.  

Cost are difficult to calculate. By the time the new regulations were 

released in Spain there were around 80.000 exposed workers. Not all the 

people required the same training, for example people working on 

dosimetry  needed more training (hours) than others. 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 
Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at operators, 

but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to have 
to change your ionising 
radiation protection 
legislation/rules if/when ICRP 
103 is incorporated? 
B 1.2 If appropriate, please 
briefly describe the 
anticipated changes.  

B 1.1  

Yes we do. 

B 1.2  

The dose limits (new limits for eye lenses ..), new categories of 

expositions and new approach for emergency and existing exposures, 

change from intervention levels to reference levels, introduce radiation 

protection of the environment......,  

  

 

Organisation 

B 1.3 Do you expect that the 
incorporation of ICRP 103 
will lead to any changes to 
the organisation and/or 
resources of the radiation 
protection regulators, 
compared with that reported 

B 1.3  

We don‟t expect big changes but small ones.   

B 1.4  

The same way as we are doing now.  
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B 1. General 

 in Section A? 
B 1.4 If appropriate, please 
briefly describe how 
consistency of approach 
between regulatory 
organisations is to be 
achieved? 

Burdens and benefits 

B 1.5 Does your regulatory 
authority expect to perform a 
cost-benefit analysis of the 
implications of any new 
regulations (regulatory 
analysis) and if so, when 
might a report become 
available (where)? 
 

B 1.5  

No  it does not.  

Cost of Not Acting 

B 1.6 Will the costs / savings 
/ implications of not 
implementing Publication 
103 be assessed? If so, 
when? 

B 1.6  

No they won‟t. 

 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emohasis on dose 
constraints. 

B 1.7 How do you expect 
these new requirements 
arising from ICRP 103 to 
impact on operations? 
B 1.8 Do you anticipate that 
the incorporation of ICRP 
103 may lead to any 
reduction of any kind of cost 
or effort? 

B 1.7  

Impact is going to be very limited. Cost are expected far below those for 

ICRP 60. 

Some cost may came from  incorporation and development of dose 

constraints . 

B 1.8  

Reduction can take place if limits averaged for 5 years are eliminated.  

 

B 2. Experience with specific technical aspects 

 
We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage that 
the introduction of the 1 mSv 
limit for the embryo / fetus 
(ICRP 103) will cause any 
problems or costs? (Note:this 

B 2.1  

B 2.2  



NEA/CRPPH/R(2012)1 
Annex E - Spain 

285 

B 2. Experience with specific technical aspects 

 question does not apply to EU 

member countries since the current 

Euratom BSS Directive already 

prescribes such a limit).   
B 2.2 If yes, what might they 
be, and how do you plan to 
resolve them?  

Constraints 

B 2.3 Is the added emphasis 
on dose constraints in ICRP 
103 expected to lead to any 
difficulties? If yes, what are 
they and how do you plan to 
resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of ICRP 
103?  

B 2.3  

Yes it does. As I said before use of dose constraints  has been very limited 

in Spain so far.  

We need to introduce dose constraints for occupational, emergency and 

existing situation and develop approaches to implement them and control 

their use.  

B 2.4  

I don‟t think so. 

 

Dosimetry 

B 2.5 Are the new ICRP 103 
radiation and tissue 
weighting factors expected to 
lead to any difficulties? If 
yes, what are they and how 
do you plan to resolve them?   

B 2.5  

No they are not. The same difficulties than for ICRP 60 are expected.  

Radon 

B 2.6 Is the implementation 
of ICRP 103 expected to 
cause any new efforts or 
costs with respect to radon? 
If yes, what are they and how 
do you plan to resolve them? 

B 2.6  

Yes it is. As lower Radom concentrations are now allowed the scope of 

activities and facilities will grow. The approach to be followed I think 

will be very similar to that introduced after ICRP 60.     

 

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do you 
plan to use to ensure that 
relevant members of staff 
were aware of and 
understood the revised 
legislation? 
B 3.2 Do you anticipate any 
issues associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 

B 3.1  

Internal training provided by those who took part in development of new 

IAEA IBSS and European Directive (recast).  

B 3.2  

No we don‟t. We anticipate only operational difficulties to be sorted out 

based on knowledge and experience.  

B 3.3  

As we did for ICRP 60 implementation, involve them in regulations 

development and working with them for their implementation. 
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 B 3. Training implications 

methods or record keeping / 
reporting? If so, briefly 
describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of 
and understood the revised 
legislation? If so, how do you 
anticipate doing this? 

Stakeholders (primarily 
licensees, users, and 
employers) 

B 3.4 What do you expect 
will be the extent of training 
and information required? 
Will this be an entirely new 
effort, or could it be 
integrated into existing 
schedules of recurring 
training? What may be the 
anticipated costs of training? 

B 3.4  

No I think it won‟t. As the system has not been entirely changed but 

explained in a different (more clear and friendly) way, we think training 

efforts will be less than those made to introduce ICRP 60. The main 

uncertainty is that related to dose constraints as this tool has had very 

limited use in the past.       

 

 
And finally: Is there anything else that you wish to add? 
[Please add any „open‟ comments here!]  
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Questionnaire v.2.0 - completed for [country]: ...........Sweden......... 
NEA Project for Obtaining Historical Information on Costs and Impacts of 

Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 
Part A: incorporating  ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 41. General 

 Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe briefly 
the hierarchy, if applicable, of 
ionising radiation protection 
legislation/rules in your 
country, e.g. national law, 
national government 
regulations; central authority 
regulations; regional or local 
authority regulations; other 
(e.g., professional body) 
rules. Also, please briefly 
describe what is covered at 
each level.  

A 1.1 The Radiation Protection Act [of Parliament] (SFS 1988:220 

with amendments) aims „to protect people, animals and the environment 

against the harmful effects of radiation‟. It lists general obligations, 

prescribes licensing, and permits the Government, or authority/ies so 

empowered by the Government, to carry out licensing and issue any 

further regulations as necessary, as well as exceptions from the Act or 

certain of its provisions, insofar as this is not in conflict with the 

intentions of the Act. It clarifies that nuclear installations that have been 

granted a licence according to the Nuclear Technology Act do not 

normally need an additional RP licence; instead the Government or 

authority so empowered by the Government may issue RP licence 

conditions [which would otherwise have been part of an RP licence]. The 

RP Act also specifies penalties for offences against its provisions.  

The [Government] Radiation Protection Ordinance (SFS 1988:293 

with amendments) permits the Radiation Safety Authority (SSM), or 

municipality Environment & Health Protection Boards if so empowered 

by the SSM, to issue detailed regulations concerning the provisions of the 

RP Act. It also lists exceptions from the RP Act in terms of activity, 

specific activity, dose rate, technical specification, etc. It permits the SSM 

to issue exceptions in both directions from the general levels prescribed 

by the Ordinance, as regulations and as decisions in specific cases, as 

long as this is not in conflict with the intentions of the Ordinance. 

There is a considerable body of Regulations of the Radiation Safety 

Authority. These include general rules such as Dose Limit Regulations, 

Discharge Authorisations for Nuclear Installations, etc., as well as rather 

specific ones (e.g., on tritium in azimuth compasses) and non-technical 

ones (e.g., on record retention at nuclear installations), and numerous 

ones on non-ionising radiation. 

Thus, laws and government ordinances primarily focus on principles 

while numeric values are mostly given in authority regulations, which are 

easier to update in response to scientific progress. The regulatory system 

is mostly performance-based rather than prescriptive, with some room for 

negotiation if licensees can convince the authority of the soundness of 

their case. Some aspects are prescriptive for practical reasons (e.g., 

transport; use of equipment such as level gauges where little training is 

required). 

Organisation 

A1.2 Describe the different 
authorities, and 
(approximately) how many 
regulators are involved in 
making and enforcing 
radiation protection 
legislation? Also, if 

A 1.2 The Government offices are relatively small compared with 

ministries in many other countries, e.g., the Environment Ministry (under 

which the SSM belongs) has just some 2 civil servants directly involved 

in RP, while authorities/agencies are bigger. The SSM, which deals with 

RP and nuclear safety and security, has almost 300 employees making 

and enforcing regulations. The SSM delegates some enforcement to the 

~290 municipal Environment & Health Protection Boards (e.g., sunbeds; 

radon measurements).  

Some regulations concerning radiation are issued by other authorities in 
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 appropriate, please briefly 
describe how consistency of 
approach between regulatory 
organisations is achieved? 

consultation with the SSM. The most important case concerns indoor 

radon, where the Board of Health and Welfare (SoS) issues advice on 

radon in existing dwellings, the Board of Housing, Building and Planning 

(BoV) issues binding regulations on radon in new dwellings, and the 

Work Environment Authority (AMV) issues binding regulations on radon 

at workplaces including mines. Other collaborating authorities include, 

e.g., the Food Administration (SLV) and the Medical Products Agency 

(LV). All of these authorities have many employees but only a handful of 

people working with radiation issues. Consistency is achieved through 

close collaboration with the SSM and formal policy agreements.  

Some activities, such as the establishment of large installations causing 

radioactive discharges, are also processed in an Environmental Court (5 

in Sweden). Decisions there take account of, but are not necessarily 

consistent with, evidence given by the SSM. 

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 was 
incorporated?  
A 1.4 What was the 
procedure, what problems 
and efforts were there? 

A 1.3 The RP Act and Ordinance contain few technical details of the sort 

that distinguish ICRP 60 from ICRP 26. They were revised in 1988; this 

was not primarily due to ICRP 60, but paved the way for revision of the 

pertinent regulations. Many „SSI‟ (now SSM) regulations were rewritten; 

an actual regulation on dose limits replaced the older practice of repeating 

those limits in all licenses as license conditions. This came as no surprise 

to licensees, they were well aware of the 1987 Como statement and of the 

contents of drafts and had begun to work along the major lines of ICRP 

60 before there were any formal regulations. 

A 1.4 As always, draft regulations were prepared by the authority (SSI/ 

SSM) with informal consultations with licensees‟ experts, then issued as 

formal consultation documents, then amended as appropriate and issued 

as final binding regulations. Considerable effort was spent on meetings at 

all levels with all sorts of interested parties, consultations, information 

documents, and other interactions. This helped, but the major reason why 

the transition went quite smoothly was that most licensees felt that ICRP 

60 made sense. The only problem was that Sweden joined the EU only in 

1995; because of this some regulations which had been drafted or updated 

in parallel with the development of ICRP 60 had to be revised again to 

ensure consistency with the Basic Safety Standards Directive. 

Stakeholders 

A 1.5 Who were the 
stakeholders (e.g. other 
ministries, operators, etc.) 
and how was their 
involvement achieved? 

A 1.5  Licensees: Inevitably, nuclear installations and large hospitals 

were regarded and treated as major stakeholders. There were contacts 

both at the managerial level and with RP professionals within such 

organisations, as well as with the professional societies. Less attention 

was paid to small operators (although some seasoned inspectors had an 

astonishing knowledge of individual licensees and did phone or mail 

many of them to keep them abreast of developments). Regulators: 

Important stakeholders included the Environment Ministry (but there 

were few contacts with other Ministries) and the usual collaborating 

authorities (cf. reply 1.3). Members of the public:  were of course also 

regarded as important stakeholders, but by today‟s standards, with web 

pages and more inquisitive citizens, the actions around 1990 aiming 

directly at informing the public would probably be regarded as rather 

limited.     
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 Guidance 

A 1.6 How was guidance on 
the implementing legislation 
developed and by whom 
(e.g.: regulatory authorities; 
professional societies, trade 
organisations)?  

A 1.6 There were few formal guidance documents. Primarily, guidance 

would be developed by the regulatory authority and the SSI/SSM 

produced leaflets, reports and information material. However, there is no 

tradition of extensive formal guidance publications. Professional societies 

were involved in that they arranged seminars, courses, etc., and this was 

encouraged by the SSI/SSM, but they did not produce formal guidance 

(and would not have been expected to do so). Trade organisations 

sometimes express opinions on regulatory issues but do not produce 

formal guidance. 

Time-scales 

A 1.7 What were the lead-in 
times for new requirements, 
i.e., when were they 
proposed, when decided, 
when was full compliance by 
operators required?  

A 1.7 Generally, the time-scale for a new requirement varies from 1 up to 

10 years from first proposal to full compliance, depending on the nature 

of the requirement. In this case, the starting point is not easily defined 

(informal discussions about ongoing work within ICRP? the Como 

statement? the first informal consultations on ideas for a dose limit 

regulation?) but the SSM suggests that 6 years is an adequate reply. The 

EU BSS Directive took another 4 years to implement, with additional 

transition provisions for some requirements. 

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-
benefit analysis of the 
implications of any new 
regulations, (regulatory 
analysis) and if so is there a 
report available (where)? 

A 1.8 This is mandatory whenever any kind of new regulation or 

legislation is introduced, but unfortunately it has not been possible to 

obtain a copy of the analysis. 

Cost of Not Acting 

A 1.9 Were the 
costs/savings/implications of 
not implementing ICRP 60 
assessed? If so, what were 
they? 

A 1.9 This was not an option once Sweden had joined the EU. In 

principle, the cost of not acting is also analysed when the costs of 

proposed new regulations are studied (sometimes, simply by asking 

operators what they think). 

Actual costs 

ICRP 60 and Euratom Directives 
96/29 and 97/43 entailed, e.g., that 
-the annual limit on occupational 
effective dose was reduced from 50 
to 20 mSv, with an option of 5-year 
averaging; 
- it was clarified that the annual limit 
on effective dose to members of the 
public is 1 mSv, not 5 mSv; 
- effective dose (with new weighting 
factors wR and wT) replaced the 
effective dose equivalent; 
- the concepts of dose and risk 
constraints were introduced; 
- diagnostic reference levels were 
introduced.   
A 1.10 How did these new 
requirements arising from 
ICRP 60 impact on 
operations? 

A 1.10 Regulator:The introduction of ICRP 60 was not perceived as 

„expensive‟. Major cost items were for education and training and for an 

upgrade of the nuclear operators‟ joint dose registry. 

Nuclear power plant: ICRP 60 / Euratom 96/29 did not cost us very 

much. The contractor companies, i.e., the formal employers of the 

itinerant workers, had some more costs: they needed to hire additional 

staff to avoid exceeding 20 (100/5) mSv, and in the end of course these 

costs were passed on to us. However, the contractor companies want to be 

good employers, and we certainly felt that the relatively small amounts 

was money well spent. Also, we are keen to do what the regulator wants. 

Our owners are perfectly prepared to cover the costs of any sensible 

improvement. We are always consulted before new rules are 

implemented, and if we have any genuine concerns the regulator tries to 

accommodate our views.Hospital (physicist): DRLs are very useful. Our 

hospital has reduced diagnostic doses by 350 manSv, 65% of which can 

be attributed to DRLs. However, the collection of data for DRL 

implementation takes time, and we also had to acquire suitable statistical 

software. The lower occupational dose limits has had a positive impact on 

doses to interventional radiologists. 

Hospital (clinic director): We started by listing problem areas and 

identified occupational doses in interventional radiology, for effective 

dose and even more for eye lens and skin dose. Our physicians required 
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 A 1.11 Did the incorporation 
of ICRP 60 lead to any 
reduction of any kind of cost 
or effort? 

some persuasion to participate in training and reduce their doses, but in 

the end they all complied and the resulting improved RP is a boon. 

Furthermore, we had to attend to doses to members of the public, mainly 

by using mobile equipment more carefully and with mobile shielding 

where appropriate. DRLs were very useful but also quite costly (many 

measurements, much work, to the extent that additional staff were hired). 

Since the use of DRLs was sensible and mandatory, extra money was 

provided as required by the hospital owners. 

Non-destructive testing outfit: No particular impact, all doses from our 

normal operations are well below 20 mSv in a year. The highest doses 

occur when we visit NPPs, but then the radiation comes from the tested 

object, not from our equipment. We have had 3 incidents in the last 20 

years but even then no annual dose was above 20, let alone 50, mSv.     

A 1.11 NPP: The lifetime dose limit that was introduced in 1989 in 

anticipation of ICRP 60 caused us some administrative effort, so  we 

saved some money when it was removed when the dose limits were fully 

aligned with Euratom 96/29. 

[All other respondents: No] 

 

 

A 42.  Application / scope 

 Questions A 2.1 to A 2.2 are aimed primarily at regulators. We are grateful for replies from both operators and 

regulators to questions A 2.3 - A 2.4! 

Scope 

A 2.1 Did pre-ICRP 60 
legislation in your country 
cover all uses and users of 
ionising radiation, e.g.: 
industrial applications 
(including industrial 
radiography), medical 
applications (diagnostic and 
therapeutic), nuclear fuel 
cycle, research and teaching, 
transport, radioactive waste 
disposal, occupational 
exposure to radon (mining 
and non-mining), agriculture? 
A 2.2 If not, was new 
legislation introduced to 
close the previous gaps?  
A 2.3 Did the timeframe for 
implementation vary for the 
sectors described in A 2.1? If 
so, how? 

A 2.1 The 1988 RP Act covered all uses and users. When it replaced the 

previous, 1958, RP Act, the concern seemed to be to avoid over-

regulation rather than to find any „missing‟ area that would need to be 

added.  

A 2.2 - 

A 2.3 - 

Response 

A 2.4 Was there any 
resistance from those 

A 2.4 - 
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 sectors (if any) which were 
not previously covered? If so, 
what were the main 
perceived difficulties and 
what was done to overcome 
them? 

 

A 43. Dose limits and dose distribution 

 Questions A 3.1 – A 3.3 are aimed primarily at regulators. We would be grateful for replies from both regulators 

and operators for questions A 3.4 – A 3.10! 

Historical limits 

A 3.1 What were your dose 
limits before you 
incorporated ICRP 60? 

A 3.1 Essentially, those of ICRP 26, but as mentioned above, before 1990 

dose limits were given as licence conditions rather than in a general 

regulation. This permitted some variation with respect to the annual limit 

on effective dose equivalent for members of the public, reflecting that 

ICRP 26 was somewhat cryptic on this topic. Thus, some licences stated 

that the limit was 1 mSv while others stated that it was 5 mSv. 

Current limits 

A 3.2 What were your dose 
limits after implementation? 
A 3.3 Was any flexibility built 
into dose limits, e.g. public 
limits allowed up to 5 mSv in 
exceptional circumstances? 
A 3.4 If 5-year averaging was 
chosen for occupational 
doses, what is your 
experience? Were there any 
difficulties? 

A 3.2 Essentially, those of ICRP 60. Initially, in addition to the ICRP 

limits, there was a lifetime limit on occupational effective dose of 700 

mSv, corresponding to 15 mSv per year of occupational exposure, but this 

was discarded after a few years.  

A 3.3 Yes, the same flexibility as in ICRP 60, i.e. occupational 100 mSv 

in 5 consecutive calendar years with no more than 50 mSv in a single 

year, and public exceptionally up to 5 mSv in a 5-y period. However, 

nobody has ever requested the flexibility for public exposures. 

A 3.4 Nuclear operators claim that the flexibility for occupational 

exposure is important, not because workers need to exceed 20 mSv, but 

because it permits operators to plan work in the 15-20 mSv bracket 

without fearing a direct infraction in case something goes awry and 

somebody gets 21 mSv. No real formal or practical problems were 

encountered. Itinerant workers tended to get high doses in the first few 

years, but operators quickly learned to „budget‟ their doses to be able to 

use staff adequately through entire 5-y periods.  Much of the optimisation 

was very cheap and simple, like proper planning of jobs, bringing the 

right tools, etc. Furthermore, reduced dose rates led to reductions of other 

costs. 

Transition experience 

A 3.5 What was your 
experience of establishing 
these lower dose limits? 
A 3.6 Did any installation 
need significant rebuilding to 
comply with added shielding 
requirements? If no, how 
was this avoided? 
A 3.7 Were there any other 
difficulties? If so, what were 
they and how were they 
resolved? 

A 3.5 Regulator: The 20 (100/5) mSv limit reduced doses considerably; 

there used to be lots of people around 20 mSv but these are now rare 

exceptions. The lowered limit forced new technology and better planning, 

reduced source terms and reduced dose rates. Also, different operators are 

now balancing low collective dose vs low individual doses more 

similarly. There were some initial complaints about costs (of technology 

and training), but operators soon saw that the lower doses permitted the 

use of a smaller group of more experienced workers, and senior 

management realised that the costs were trivial compared to continuous 

investments in safety and modernisation. Thus, the RP investment paid 

off quite rapidly and led to significant savings in the long run. People do 

wear their dosemeters, the anecdotes to the contrary that abound 

internationally appear to be just cock-and-bull stories, at least in Sweden. 

NPP: The lowered dose limit was not a problem. However, the flexibility 

of averaging over 5 years is very important to us. The common central 

dose registry for all nuclear workers provides a computerised clear 

overview of the 5-y averages. We advise contractors to try to keep below 
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 20 mSv at all times, but occasionally a dose closer to 50 mSv to a 

particular type of specialist is optimal, even though that worker may then 

have to do non-radiation work for a year or more. -In spite of the 

rumours, our staff always use their dosemeters as prescribed, we have no 

problems with this.  

Hosp. (physicist); We did have one cardiologist who needed some 

convincing, but now everybody uses their dosemeters as prescribed. 

Hosp, (clinic director): The 20 (100/5) limit was rarely a problem, we had 

more difficulties with skin and eye lens doses. 

NDT: We were already below the new dose limits so we had no problems.  

A 3.6 Regulator: Improved modelling, e.g., more realistic occupancy 

factors, meant that usually, no significant rebuilding was necessary, but 

calculations to verify this are mandatory.  Note that there are new and 

better materials for temporary shielding purposes. 

NPP: We did add some more permanent shielding at some locations, but 

we regard this as an ALARA action rather than a compliance necessity. 

Hosp. (physicist): No actual rebuilding was required but the mandatory 

calculations or measurements are difficult - see also 4.5 below.  

NDT: We don‟t rebuild our customers‟ installations, but we have 

improved the mobile shielding equipment that we are using. However, 

this is done as part of our optimisation of RP, not in response to any new 

requirement. 

A 3.7 (No) 

Resulting doses 

A 3.8 What analyses of dose 
distributions are available for 
your country, over what 
period?  
A 3.9 Have these dose 
distributions changed? How? 
3.10 If yes, what was (were) 
the main factor(s) influencing 
these changes? 

A 3.8 Regulator: There is a Central Dose Registry common to all nuclear 

installations and distributions are provided in annual reports on nuclear 

issues that can be obtained from SSM. There are several suppliers of dose 

meters for health care and while the regulator has reasonable access to 

information about doses and dose distribution, this is not systematically 

organised or published. 

A 3.9 Regulator: Since 1990, there has been a major shift downwards in 

average dose as well as a significant reduction of the number of doses 

close to the dose limits. However, the trend is not a simple linear 

reduction. Several major refurbishments at nuclear installations were 

planned investments in dose as well as money, where high collective and 

individual doses were accepted in a particular year in order to reduce 

longer-term doses. 

NDT: For those working outside the nuclear sector, doses are decreasing. 

However, in recent years dose trends are increasing for those who are 

working inside NPPs. This is because of the large refurbishments and 

increased effects at the plants.  

A 3.10 Regulator: The introduction of the 20 (100/5) mSv limit was 

important. Rather than the actual numerical restriction, perhaps the most 

important factor was the added attention to RP that resulted from all the 

discussions, training, etc. because of the new ICRP rec/s and the Euratom 

BSS Directive.  

Hosp. (clinic director): While the 20 (100/5) limit was not in itself a 

problem area, the discussions helped us focus on RP issues and improve. 

We also track patient doses much more conscientiously than in the past. 

RP does need constant attention, otherwise it‟s easily forgotten. 

NDT: A new generation has arisen within our profession, the older people 

who did not always know much about RP are gone and the new 
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 employees are well educated. They were influenced by the spirit of ICRP 

60, even though their doses were already below the new limits. It would 

be helpful if the regulator demanded more RP training for our staff, in 

line with the rules in Norway; this would help us to improve further. 

 

A 44. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

A 4.1 What happens when 
an occupationally exposed 
worker becomes pregnant?  
A 4.2 Did the introduction of 
the 2 mSv limit for the 
abdomen (ICRP 60) or the 1 
mSv limit for the embryo / 
fetus (Euratom Directive) 
cause any problems or 
costs?  
A 4.3 If yes, what were they 
and how were they resolved?  

A 4.1 Regulator: The worker is expected to report her pregnancy to the 

employer. Once this has happened, the employer must provide an 

appropriate analysis. The worker has a right to be moved to non-radiation 

tasks during pregnancy, if there is any chance at all of exceeding the 

embryo/fetus dose limit.  

NPP: We have no problems, our organisation is large enough that it is 

usually easy to arrange alternative work and the costs are trivial. It could 

be a bit more difficult for contractors and in rare cases, the pregnant 

worker is unwilling to do non-radiation work 

Hosp. (physicist): We comply with the rules and labour relations are fine, 

but sometimes it does cause costs because it is difficult to find suitable 

alternative work.  

A 4.2 Regulator: Similar arrangements were in place already and the new 

limits did not cause any major problems or costs. Some operators have 

had additional, more stringent internal rules, and occasionally those rules 

caused problems when a pregnant worker refused to be removed from 

work with radiation. 

NDT: So far, we have never had a pregnant tester among our 120 testing 

staff, so we have no experience of any problems.  

A 4.3 Hosp. (physicist; clinic director). Sometimes it is difficult to find a 

suitable non-radiation task for a pregnant worker, leading to extra costs. 

Constraints 

A 4.4 What is your 
experience of the 
introduction and use of dose 
constraints for occupational 
and public exposures?  
A 4.5 Were there any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.6 Have you at all used 
risk constraints? If yes, what 
is your experience? 

A 4.4 Regulator: Very positive, dose constraints are used frequently 

(albeit sometimes with other names) and the effect is excellent. The 

regulator has been keen not to set occupational dose constraints but to 

require operators to set (and report) such constraints.  

A 4.5 Regulator: At first, there was a learning curve, particularly for an 

older generation of RP experts, to avoid confusion with limits. However, 

mostly staff at operators are well educated and in touch with 

developments at ICRP = well prepared. There is no adversarial tradition, 

rather a spirit of operators and regulators collaborating towards a common 

goal.  

NPP: Our experience over the last 10-15 y is very positive. Our electronic 

dosemeters have area-specific alarm trigger levels which help staff to 

keep below constraints. Monthly follow-up analyses show that problems 

are almost always due to workers deviating from instructions and help us 

to improve training and work discipline. We do not report formally 

individual deviations to the regulator, but annual statistics are provided 

and we may discuss interesting cases in our day-to-day contacts with the 

inspectors.  

Hosp. (physicist): It is difficult to assess (or measure) whether our 

shielding is sufficient to achieve compliance with the 0.1 mSv in a year 

constraint on public exposure. 

NDT: Usually, constraints is not an issue, but occasionally, special testing 
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 tasks at NPPs required us to think through the optimisation and apply 

constraints that affected the way the job was performed. Again, this is due 

to the radiation environment at the plant, not our own equipment. 

A 4.6 Regulator: Hardly ever in a formal sense, although calculations 

performed at some irradiator installations and a few other similar 

establishment could be interpreted as setting risk constraints. 

Hosp. (clinic director): Not formally, but in reality we‟ve done the 

calculations for radiotherapy equipment and in nuclear medicine. 

Radiation Dosimetry 

A 4.7 Please describe briefly 
the organisation and 
regulatory framework for 
dosimetry in your country. 
A 4.8 Did the introduction of 
ICRP 60 radiation and tissue 
weighting factors lead to any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.9 Were there any costs 
associated with the 
implementation of the ICRP 
60 dosimetric approach (e.g. 
dose coefficients, modelling, 
instrument calibration, etc.), 
if so, how much and borne 
by whom? 

A 4.7 Regulator: Employers are required to provide dosimetry from an 

approved supplier. The Euratom Directive prescribes this for Cat. A 

workers only but at nuclear installations, they are used more liberally, for 

everybody ever entering controlled areas. Health care establishments have 

been more cost conscious and focused on Cat. A only, not least because 

many dosemeters never registered any dose.  

A 4.8 Regulator: Problems envisaged by some metrology boffins never 

materialised. Survey meters as well as personal dose meters were re-

calibrated over a few years in connection with the normal process of 

recurrent calibration. 

NPP: Recalibrations and, when required, new instrumentation were all 

fitted into the normal running calibration and replacement programme, so 

there were no real extra costs. 

Hosp. (clinic director): We had to obtain some new types of personal 

dosemeters for finger and eye lens doses - the problem was to find 

equipment that worked in practical contexts; once we had identified them 

their use was financed within existing budgets.  

A 4.9 Hosp. (clinic director): We did not really need to do anything 

beyond our normal calibration programme, so no problem, no extra cost.  

NDT: The requirements on dosimetry and on dose statistics have become 

more stringent, but this does not seem to be because of ICRP 60. 

Radon 

A 4.10 Please describe 
briefly the current 
arrangements with respect to 
radon, in dwellings and at the 
workplace. 
A 4.11 Did the 
implementation of ICRP 60 
cause any new efforts or 
costs? If yes, what were they 
and how were they resolved? 

A 4.10 Regulator: The maximum concentration of radon in dwellings is 

200 Bq/m
3
 (mandatory for new houses, recommended for existing 

houses). At workplaces above ground, the mandatory maximum 

concentration is 400 Bq/m
3
 while in mines and other underground 

workplaces, it is 2.5 MBqh/m
3
 per year. There are also regulations and 

recommendations concerning radon in drinking water. 

A 4.11 Regulator: The rules and regulations concerning radon have been 

tightened successively over a long period, not necessarily connected 

directly to ICRP 60. There have been several campaigns of government-

subsidised favourable loans to home-owners for radon mitigation 

projects. 

 

A 45. Training implications 

 Question A 5.1 – A 5.2 are aimed primarily at regulators, and questions A 5.3 – A 5.5 at both regulators and 

operators! 

Regulators’ staff 

A 5.1 What methods did you 
use to ensure that relevant 
members of staff were aware 

A 5.1 At the time, recurrent training was regarded as a priority (also apart 

from ICRP 60) and significant resources were devoted to provide staff 

with what they needed. As a platform, there was a basic 2 h lecture on 

ICRP 60 with a compendium for every single employee, including all 
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 of and understood the 
revised legislation? 
A 5.2 Were there any issues 
associated with the 
implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 
reporting? If so, briefly 
describe? 
A 5.3 Were you involved in 
ensuring that stakeholders 
were aware of and 
understood the revised 
legislation? 
A 5.4 If so, how did you do 
this? 

support staff. For professionals, this was followed by a 2-day course to  

start them reading their ICRP 60 copies. (These lectures and courses were 

led by Bo Lindell, ensuring insight into the deliberations of ICRP!). Then, 

there were seminars, discussions, participation in national and 

international meetings... and „table-top exercises‟ in handling regulatory 

issues with ICRP 60 at hand. There were informal discussions about 

ICRP 60 all the time, at coffee breaks, over lunch, etc. 

A 5.2. Nothing that can be recalled now. 

A 5.3 Regulator: Yes, this was an important task. 

NPP: We are always providing information to the local community and to 

our visitors, and at the time we included some material about ICRP 60 

and the Euratom Directive. 

A 5.4 Regulator: See 1.6! 

 

  

 

Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent of 
training and information 
required? Was this an 
entirely new effort, or could it 
be integrated into existing 
schedules of recurring 
training? What were the 
costs of training? 

A 5.5 NPP: There is a significant and mandatory programme of recurrent 

training of staff and contractors, and ICRP 60 and the subsequent new 

regulations were fitted into this programme. Thus, we did not regard this 

as an extra cost. 

Hosp. (physicist): We planned to integrate it into our normal recurring 

training programme, but in reality the ICRP 60 component took much 

more time. 

NDT: The training was integrated into our normal programme. Actually, 

we would welcome regulations on more training; the cost would be 

acceptable.  

 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 
Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at operators, 

but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to have 
to change your ionising 
radiation protection 
legislation/rules if/when ICRP 
103 is incorporated? 
B 1.2 If appropriate, please 
briefly describe the 
anticipated changes.  

B 1.1 Not needed (except minor amendments to SSM regulations, of the 

sort that are made anyway now and then). It should be noted that 

protection of the environment was mentioned as one of the aims in the 

1988 RP Act, so this is not a „new‟ issue. 

B 1.2 -  

  

 

Organisation 

B 1.3 Do you expect that the 
incorporation of ICRP 103 
will lead to any changes to 
the organisation and/or 

B 1.3 Not as a consequence of ICRP 103 (but regulatory agencies are re-

organised from time to time for other reasons). 

B 1.4 Through continued collaboration. 
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 resources of the radiation 
protection regulators, 
compared with that reported 
in Section A? 
B 1.4 If appropriate, please 
briefly describe how 
consistency of approach 
between regulatory 
organisations is to be 
achieved? 

 

Burdens and benefits 

B 1.5 Does your regulatory 
authority expect to perform a 
cost-benefit analysis of the 
implications of any new 
regulations (regulatory 
analysis) and if so, when 
might a report become 
available (where)? 
 

B 1.5 Yes, this is a formal requirement for any new regulation, and will 

be part of the consultative document that precedes every new regulation. 

 

Cost of Not Acting 

B 1.6 Will the costs / savings 
/ implications of not 
implementing Publication 
103 be assessed? If so, 
when? 

B 1.6 This is a mandatory part of the cost assessment, but is likely to be 

very cursory since the Euratom Directive will also be mandatory. 

 

 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emohasis on dose 
constraints. 

B 1.7 How do you expect 
these new requirements 
arising from ICRP 103 to 
impact on operations? 
B 1.8 Do you anticipate that 
the incorporation of ICRP 
103 may lead to any 
reduction of any kind of cost 
or effort? 

B 1.7 NPP: ICRP 103 involves fewer changes than ICRP 60, so any costs 

will be smaller. As always, we will be consulted on all new regulations 

and the anticipated cost. We will need to consider the new weighting 

factors and the new phantoms for internal dosimetry. We may also have 

to review our emergency plans in view of ICRP 103. Mostly, this will all 

fit into the normal work programme.  

Hosp. (physicist): The only problem we anticipate is that we will now 

need to clarify how we measured or assessed that our shielding is 

sufficient, but this is really an effect of ICRP 60, not ICRP 103. 

Hosp. (clinic director): There will be no change at all, really. 

NDT: No change that will affect us, so no new costs.  

B 1.8 Not yet known. 

 

 

 

B 2. Experience with specific technical aspects 

 
We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage that 
the introduction of the 1 mSv 

B 2.1 (Not relevant, Sweden is a member of EU) 

B 2.2 - 
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 limit for the embryo / fetus 
(ICRP 103) will cause any 
problems or costs? (Note:this 

question does not apply to EU 

member countries since the current 

Euratom BSS Directive already 

prescribes such a limit).   
B 2.2 If yes, what might they 
be, and how do you plan to 
resolve them?  

Constraints 

B 2.3 Is the added emphasis 
on dose constraints in ICRP 
103 expected to lead to any 
difficulties? If yes, what are 
they and how do you plan to 
resolve them? 
B 2.4 Are risk constraints 
likely to be introduced with 
the implementation of ICRP 
103?  

B 2.3 Regulator: No difficulties expected, but in theory this will require 

some new approaches by operators. In reality, they have already moved in 

this direction - they can, and do, read ICRP reports, and such 

developments follow naturally from the continuous dialogue between 

operators and regulators. 

NPP: No problem, we are very pleased with the experience so far of 

working more with constraints.  

Hosp. (physicist): No problems envisaged. 

B 2.4 Regulator: Possibly by encouraging operators to set risk constraints 

more often. 

 

Dosimetry 

B 2.5 Are the new ICRP 103 
radiation and tissue 
weighting factors expected to 
lead to any difficulties? If 
yes, what are they and how 
do you plan to resolve them?   

B 2.5 Regulator: Given that ICRP 60 caused few problems in this respect, 

and ICRP 103 involves less dramatic changes, no difficulties are 

expected. 

Hosp. (physicist): No problem foreseen. 

 

Radon 

B 2.6 Is the implementation 
of ICRP 103 expected to 
cause any new efforts or 
costs with respect to radon? 
If yes, what are they and how 
do you plan to resolve them? 

B 2.6 Regulator: No, there may well be further developments and costs 

with respect to radon, but not as a result of ICRP 103. 

 

 

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do you 
plan to use to ensure that 
relevant members of staff 
were aware of and 
understood the revised 
legislation? 
B 3.2 Do you anticipate any 
issues associated with the 

B 3.1 In principle, the same methods that were applied when ICRP 60 

was implemented (cf. section A, 6.1). For a number of reasons, e.g., 

scarcity of resources, it is feared that in reality the training for this 

transition will be less complete, but the intention is to do the same thing. 

B 3.2 No. 

B 3.3 Yes, as with ICRP 60. Thus consultations, meetings, FAQ 

documents, lectures... E-mail and web sites will facilitate this work. 
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 B 3. Training implications 

implementation of new 
terminology, dose 
coefficients, calculation 
methods or record keeping / 
reporting? If so, briefly 
describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of 
and understood the revised 
legislation? If so, how do you 
anticipate doing this? 

Stakeholders (primarily 
licensees, users, and 
employers) 

B 3.4 What do you expect 
will be the extent of training 
and information required? 
Will this be an entirely new 
effort, or could it be 
integrated into existing 
schedules of recurring 
training? What may be the 
anticipated costs of training? 

B 3.4 NPP: General information will be provided within the normal 

recurrent training programme. Some specialists will need much more 

detailed information, but this is a small group. Thus, the estra costs will 

be trivial.  

Hosp. (clinic director): We will have training of course, but expect to be 

able to fit this into our normal training programme, by focusing 

specifically on ICRP 103 during one or two years,  

 

 

 
And finally: Is there anything else that you wish to add? 
Regulator: Nuclear operators are usually prepared to accept sensible proposals. If we can convince them that 

something will increase safety and/or reduce doses, they will accept the costs. There is a clear tradition of 

constant improvement in collaboration with the regulator. The health care sector is also keen on collaboration in 

principle, but in health care, cost does become an issue more often.  
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Questionnaire v.2.0 - completed for [country]: UK 
NEA Project for Obtaining Historical Information on Costs and Impacts of 

Incorporating ICRP Publ. 60 and Possible Resources for Incorporating ICRP Publ. 103 
Part A: incorporating ICRP 60: Key impacts/provisions 
NOTE: for EU Member States: references to incorporation of ICRP 60 should be read as implementation of 

Directives 96/29/Euratom and 97/43/Euratom. 

A 46. General 

 Questions A 1.1 to A 1.9 are aimed primarily at regulators, and questions A 1.10 – A 1.11 primarily at 

operators, but we welcome your replies to all queries! 

Question Your experience 

Legislation 

A 1.1 Please describe briefly 
the hierarchy, if applicable, of 
ionising radiation protection 
legislation/rules in your country, 
e.g. national law, national 
government regulations; central 
authority regulations; regional or 
local authority regulations; other 
(e.g., professional body) rules. 
Also, please briefly describe 
what is covered at each level.  

A 1.1 National law made by Parliament:  

- primary legislation (overarching provisions, such as The Health 
and Safety at Work etc Act 1974 (HSWA) which set out a broad 
framework for all occupational health and safety); 

- secondary, risk, sector or topic specific, legislation (such as the 
Ionising Radiations Regulations (IRRs) [Refs. UK1, UK2) made 
under HSWA, supported where necessary by Approved Codes of 
Practice (quasi legal status). 

The IRRs allow the regulatory authority (the Health and Safety Executive 
(HSE)) to grant exemption certificates for specific purposes.  

Non- statutory guidance may be provided by the regulatory authority or by 
professional/trade organisations 

Organisation 

A1.2 Describe the different 
authorities, and (approximately) 
how many regulators are 
involved in making and 
enforcing radiation protection 
legislation? Also, if appropriate, 
please briefly describe how 
consistency of approach 
between regulatory 
organisations is achieved? 

A 1.2 For implementation of the 1996 BSS Euratom Directive, over 12 
different government departments and agencies were involved (Health 
and Safety Commission/Executive; National Radiological Protection 
Board; Department (Dept.) for the environment, food and rural affairs; 
Environment Agency/Scottish Environmental Protection Agency; Northern 
Ireland Depts; Gibraltar; Food Standards Agency; Health Depts; Dept. for 
Trade and Industry; Dept. for Transport). 

Consistency is achieved by Memoranda of Understanding/Agreement and 
liaison meetings at appropriate levels, where necessary. 

ICRP 60 incorporation 

A 1.3 To what extent were 
legislation and regulations 
rewritten when ICRP 60 was 
incorporated?  
A 1.4 What was the procedure, 
what problems and efforts were 
there? 

A 1.3 The move from ICRP 26 to ICRP 60, via implementation of the 
relevant Euratom Directives, was seen as evolution rather than revolution 
and there was plenty of warning of what the main changes would be so 
that the impact was generally relatively insignificant. For instance, the UK 
presaged the likely reduction of dose limits by issuing ACOP guidance on 
dose limitation and restriction of exposure in the light of ICRP‘s 1987 
‗Como‘ Statement. Nevertheless, the existing legislation had to be 
amended and some minor gaps (eg relating to radioactively contaminated 
land) filled by new legal provisions. A legal Direction was issued to the 
Environment Agency in relation to the public dose limit and dose constraint 
requirements of the BSS Directive 
 
A 1.4 For occupational, and to a lesser extent other, radiation protection 
legislation the procedure was, and still is, for draft regulations to be 
prepared by the regulatory authority in conjunction with stakeholder 
advisory groups at various levels, then to issue a formal consultative 
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 document on which any interested parties may comment, before finalising 
the regulations in the light of comments received.  The understanding of, 
and opportunities to comment on, the proposals in the ConDoc were 
augmented by workshops and other meetings with stakeholders. This 
helped to remove/avoid misunderstandings and prepared employers and 
workers for the revised requirements. There were no insuperable, and 
very few significant, problems.  

Stakeholders 

A 1.5 Who were the stake-
holders (e.g. other ministries, 
operators, etc.) and how was 
their involvement achieved? 

A 1.5  Stakeholders were government departments (GDs) and agencies, 
major operators, health authorities,  trade unions, professional bodies, 
non-departmental government bodies (eg Equal Opportunities 
Commission). HSE (and others) set up working groups to develop content 
of IRR99 [Ref. UK2]. Representatives of organisations participating in 
official working groups etc, also invited colleagues (such as Health 
Physicists) within their organisations to comment on the drafts to assess 
the impact of the changes. 

Guidance 

A 1.6 How was guidance on the 
implementing legislation 
developed and by whom (e.g.: 
regulatory authorities; 
professional societies, trade 
organisations)?  

A 1.6  Guidance was developed by GDs/regulatory authorities and trade 
and professional bodies as appropriate, in conjunction with relevant 
stakeholders, and finalised after consultation.  

Time-scales 

A 1.7 What were the lead-in 
times for new requirements, i.e., 
when were they proposed, 
when decided, when was full 
compliance by operators 
required?  

A 1.7 Preliminary work on implementation of the 1996 Euratom Directive 
was started while negotiations were still in progress. The main 
implementing regulations  (IRR99 [Ref. UK2]) were made on 3 December 
1999 and came into force on 1 January 2000, except for the regulation on 
authorisation of specified practices which came into force on 13 May 2000. 
These regulations contained transitional provisions for some specific 
requirements 

Burdens and benefits 

A 1.8 Did your regulatory 
authority perform a cost-benefit 
analysis of the implications of 
any new regulations, (regulatory 
analysis) and if so is there a 
report available (where)? 

A 1.8 Yes [= Annex C of the main report]  

Cost of Not Acting 

A 1.9 Were the costs/ savings/ 
implications of not implementing 
ICRP 60 assessed? If so, what 
were they? 

A 1.9 Not an option for a member State of the EU as the ICRP 
recommendations were incorporated into the 1996 BSS Directive 

Actual costs 

ICRP 60 and Euratom Directives 96/29 
and 97/43 entailed, e.g., that 
-the annual limit on occupational effec-
tive dose was reduced from 50 to 20 
mSv, with an option of 5-year averaging; 
- it was clarified that the annual limit on 
effective dose to members of the public 
is 1 mSv, not 5 mSv; 
- effective dose (with new weighting 
factors wR and wT) replaced the effective 

A 1.10  Many of the fundamental principles (justification, optimisation and 
dose limits) were already in place in IRR85 [Ref. UK1] (based on ICRP 
26). The ‗mantra‘ at the time was ‗evolution not revolution‘ which was 
generally the case in practice. One organisation in the nuclear industry 
reports that the new regulations did not have a significant impact on the 
operations. Operators were already looking at dose reduction. There were 
a number of personnel actively involved in ensuring requirements were 
met, particularly changes in dosimetry requirements. 
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 dose equivalent; 
- the concepts of dose and risk 
constraints were introduced; 
- diagnostic reference levels were 
introduced.   

A 1.10 How did these new 
requirements arising from ICRP 
60 impact on operations? 
A 1.11 Did the incorporation of 
ICRP 60 lead to any reduction 
of any kind of cost or effort? 

A 1.11 No savings or cost reduction have been identified 

 

 

A 47.  Application / scope 

 Questions A 2.1 to A 2.2 are aimed primarily at regulators. We are grateful for replies from both operators and 

regulators to questions A 2.3 - A 2.4! 

Scope 

A 2.1 Did pre-ICRP 60 
legislation in your country cover 
all uses and users of ionising 
radiation, e.g.: industrial 
applications (including industrial 
radiography), medical 
applications (diagnostic and 
therapeutic), nuclear fuel cycle, 
research and teaching, 
transport, radioactive waste 
disposal, occupational exposure 
to radon (mining and non-
mining), agriculture? 
A 2.2 If not, was new legislation 
introduced to close the previous 
gaps?  
A 2.3 Did the timeframe for 
implementation vary for the 
sectors described in A 2.1? If 
so, how? 

A 2.1  Yes 

 

A 2.2 n/a 

 

A 2.3 n/a  

Response 

A 2.4 Was there any resistance 
from those sectors (if any) 
which were not previously 
covered? If so, what were the 
main perceived difficulties and 
what was done to overcome 
them? 

A 2.4 n/a; Hospitals and Universities etc had already been brought into 
IRR85 [Ref. UK1]via Health and Safety at Work etc Act 

 

A 48. Dose limits and dose distribution 

 Questions A 3.1 – A 3.3 are aimed primarily at regulators. We would be grateful for replies from both regulators 
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 and operators for questions A 3.4 – A 3.10! 

Historical limits 

A 3.1 What were your 
dose limits before you 
incorporated ICRP 60? 

A 3.1 As ICRP 26 (via the 1980 Euratom BSS Directive) ie  whole body in any 
calendar year: 

(a)  employees - 50 mSv/y 
(b) trainees aged under 18 yrs - 15 mSv 
(c) any other persons – 5 mSv 

Current limits 

A 3.2 What were your 
dose limits after 
implementation? 
A 3.3 Was any flexibility 
built into dose limits, e.g. 
public limits allowed up to 
5 mSv in exceptional 
circumstances? 
A 3.4 If 5-year averaging 
was chosen for 
occupational doses, what 
is your experience? Were 
there any difficulties? 

A 3.2  As per 1996 BSS Directive, ie limit on effective dose in any calendar year: 
(a) employees – 20 mSv  
(b) trainees aged under 18 yrs – 6 mSv 
(c) other persons – 1 mSv 

 

A 3.3 Flexibility for 100 mSv in any period of 5 consecutive years, max 50 mSv in 
any single calendar year, for employees, subject to conditions. 

 

A 3.4 No experience – flexibility never used.  

Transition experience 

A 3.5 What was your 
experience of 
establishing these lower 
dose limits? 
A 3.6 Did any installation 
need significant 
rebuilding to comply with 
added shielding 
requirements? If no, how 
was this avoided? 
A 3.7 Were there any 
other diffi-culties? If so, 
what were they and how 
were they resolved? 

A 3.5 No significant problem because of the action taken in response to the Como 
Statement – employers were generally already working within the revised dose 
limits and the primacy of ALARP had been established in the 1985 Regulations 
[Ref. UK1]. Public doses were already well below 1 mSV . 

The main problem reported in the medical sector was the IDR of 7.5uSv/h for 
radiotherapy units which remains an issue today. In at least some parts the 
nuclear industry a dose reduction programme was implemented, involving 
managers and workforce. Regular meetings examined the reduction programme. 
Programme involved changes in practices as well as introduction of additional 
shielding. Prior to this glove box workers received 50mSv per year external dose. 
 

A 3.6 In the medical sector some additional areas became controlled or 
supervised. 
 

A 3.7  Also in the medical sector, shielding was upgraded when new 
developments took place. 

Resulting doses 

A 3.8 What analyses of 
dose distributions are 
available for your 
country, over what 
period?  
A 3.9 Have these dose 
distributions changed? 
How? 
3.10 If yes, what was 
(were) the main factor(s) 
influencing these 
changes? 

A 3.8 Central Index of Dose (CIDI) Information, established in 1987, contains 
annual summaries of dose for classified persons (category A workers).Two five 
year analyses of dose summaries have been published, for 1986-1991 and 1990 – 
96. Reports are available on HSE‘s website 
http://www.hse.gov.uk/radiation/ionising/doses/cidi.htm (HSE can supply a 
scanned copy of the first and second analysis and electronic results summaries for 
each year). Other analyses were:  

(a) public exposure (the Ionising Radiation Exposure of the UK Population reviews 
carried out by the UK National Radiological Protection Board (NRPB) since 1974, 
see 
http://www.hpa.org.uk/Publications/Radiation/HPARPDSeriesReports/HpaRpd001/ 
for 2005 review) and  

(b) reports on radioactivity in food and the environment entitled (1967 to 1994) 
Radioactivity in Surface and Coastal Waters of the British Isles and, post 1994, 
Radioactivity in Food and the Environment, see 
 http://www.cefas.co.uk/publications/scientific-series/aquatic-environment-

http://www.hse.gov.uk/radiation/ionising/doses/cidi.htm
http://www.hpa.org.uk/Publications/Radiation/HPARPDSeriesReports/HpaRpd001/
http://www.cefas.co.uk/publications/scientific-series/aquatic-environment-reports.aspx
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 reports.aspx . 
 

A 3.9 CIDI information showed a dramatic reduction (more than 10-fold,) over the 
first 6 year period, in the proportion of classified persons who had a reported 
annual dose in excess of 15 mSv (the principal investigation level). The number 
reported as having doses over 20 mSv in a year also fell by the same factor. 
There was a definite and sustained downward trend in both mean and effective 
dose for classified persons over the whole period, even taking account of 
uncertainties in dose assessment. For more detail see the actual reports. 
  

A 3.10  The main influence was the  introduction, in IRR85 [Ref. UK1], of a 
mandatory investigation by the employer if an employee had a recorded whole 
body dose of more than 15 mSv (three-tenths of the whole body dose limit) for the 
first time in any calendar year, to determine whether exposure was being kept as 
low as reasonably practicable.  In 1991 a 4th Part of the ACOP supporting IRR85 
introduced an investigation, centred on the past and future work of the individual, 
triggered if an employee had a recorded dose of more than 75 mSv or more in any 
period of five calendar years starting from 1 January 1988. Closure of the last 
remaining tin mine in 1998 had a significant effect. 

 

A 49. Experience with specific technical aspects 

 We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

A 4.1 What happens when an 
occupationally exposed worker 
becomes pregnant?  
A 4.2 Did the introduction of the 
2 mSv limit for the abdomen 
(ICRP 60) or the 1 mSv limit for 
the embryo / fetus (Euratom 
Directive) cause any problems 
or costs?  
A 4.3 If yes, what were they and 
how were they resolved?  

A 4.1 IRR99 [Ref. UK2] would expect a risk assessment and ALARA 
based approach subject to the following requirements: 

Pregnant and breast-feeding employees 
(5) Without prejudice to paragraph (1), a radiation employer shall ensure, 
that - 

(a) in relation to an employee who is pregnant, the conditions of exposure 
are such that, after her employer has been notified of the pregnancy, the 
equivalent dose to the foetus is unlikely to exceed 1 mSv during the 
remainder of the pregnancy; and 

(b) in relation to an employee who is breastfeeding, the conditions of 
exposure are restricted so as to prevent significant bodily contamination of 
that employee.  

Comprehensive guidance on the application of this Regulation is available 

In at least some parts of the nuclear industry pregnant workers tended to 
be removed from controlled areas where there was a risk of internal 
exposure. In other areas risk assessments were carried out and their 
exposure carefully monitored. So no problems, as exposure above the 
limit could not occur. 
 
A 4.2 No 
  
A 4.3 n/a  

Constraints 

A 4.4 What is your experience 
of the introduction and use of 
dose constraints for 
occupational and public 
exposures?  

A 4.4 It took a long time before the constraint philosophy was accepted as 
a useful concept to apply.  Dose constraints for occupational exposures 
were useful to use in the dose reduction programme. Direct shine from 
Magnox stations was an issue for a while as potentially the 300 µSv 
constraint could be breached – but measurements confirmed that this did 
not occur. 

Regulatory guidance indicates that dose constraints for occupational 
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A 49. Experience with specific technical aspects 

 A 4.5 Were there any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.6 Have you at all used risk 
constraints? If yes, what is your 
experience? 

exposures are only likely to be appropriate where doses will be a 
significant fraction of a dose limit. Dose constraints for public exposure are 
most commonly associated with environmental discharges of radioactive 
materials and used within the permitting system. 
 

A 4.5 The difficulty was deciding on what to use as a constraint. 
 

A 4.6 Useful in design and risk assessments 

Radiation Dosimetry 

A 4.7 Please describe briefly 
the organisation and regulatory 
framework for dosimetry in your 
country. 
A 4.8 Did the introduction of 
ICRP 60 radiation and tissue 
weighting factors lead to any 
difficulties? If yes, what were 
they and how were they 
resolved? 
A 4.9 Were there any costs 
associated with the implement-
ation of the ICRP 60 dosimetric 
approach (e.g. dose coeffic-
ients, modelling, instrument 
calibration, etc.), if so, how 
much and borne by whom? 

A 4.7 Employers are required to make suitable arrangements with one or 
more approved dosimetry service for systematically assessing doses to 
classified persons and making and maintaining dose records for such 
individuals.   Approval is carried out by HSE on a five year cycle for 
assessing services and a seven year cycle for record keeping services.  
IRR99 requires services for classified workers to be approved by HSE, A 
statement made under the regulations specifies how services are 
recognised and HSE publishes detailed standards and performance tests 
for dosimetry services to meet. 
 

A 4.8 Comments included: 
 We had to wait for new dose/intake data. 
 No difficulties except there are many published papers using the 

old wt factors in use as they have not been fully transformed. 
 The site already had arrangements for dosimetry, modelling and 

calibration. So impact was not significant. 
Greatest impact was including internal exposure in the annual dose limit. 
 

A 4.9 Any such costs were met by dosimetry services and employers. 

Radon 

A 4.10 Please describe briefly 
the current arrangements with 
respect to radon, in dwellings 
and at the workplace. 
A 4.11 Did the implementation 
of ICRP 60 cause any new 
efforts or costs? If yes, what 
were they and how were they 
resolved? 

A 4.10  The 1999 Regulations [Ref. UK2] apply to: 

…..; b) any work (other than a practice) carried out in an atmosphere 
containing radon 222 gas at a concentration in air, averaged over any 24 
hour period, exceeding 400 Bq m-3 except where the concentration of the 
short-lived daughters of radon 222 in air averaged over any 8 hour 
working period does not exceed 6.24 x 10-7Jm-3.  

Similar requirements were contained in IRR85 [Ref. UK1], so were not 
new to employers. 

HPA has recently published new radon advice (see HPA website). Radon 
surveys are carried out in conjunction with local authorities on a periodic 
basis, focussing on areas with higher radon concentrations 
 

A 4.11 n/a 

 
 

A 50. Training implications 

 Question A 5.1 – A 5.2 are aimed primarily at regulators, and questions A 5.3 – A 5.5 at both regulators and 

operators! 

Regulators’ staff 

A 5.1 What methods did you 
use to ensure that relevant 
members of staff were aware of 

A 5.1 Guidance to inspectors was prepared, also short training courses. 
Inspectors are well experienced with acquainting themselves with new 
legislation. They also attended and/or took part in familiarisation 
workshops and courses for employers. 
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A 50. Training implications 

 and understood the revised 
legislation? 
A 5.2 Were there any issues 
associated with the implement-
ation of new terminology, dose 
coefficients, calculation meth-
ods or record keeping / report-
ing? If so, briefly describe? 
A 5.3 Were you involved in 
ensuring that stakeholders were 
aware of and understood the 
revised legislation? 
A 5.4 If so, how did you do this? 

A 5.2. There were some reported issues with dose coefficients. One was 
that skin dose contributed to effective dose. 
 
A 5.3 NRPB (now HPA) provided advice to clients of RPA service and 
offered training courses to RP professionals and radiation users. 
[Medical applications] The Regulator undertook regular meetings with the 
professional bodies during the negotiation of EC Directive 97/43/Euratom 
and held stakeholder meetings around the UK to explain the implementing 
regulations - IR(ME)R 2000 
 
A 5.4 As previously described, HSE went to considerable lengths to 
arrange (open) meetings with stakeholders where we could explain what 
the regulations really meant, and remove any misconceptions. Other 
regulators were involved with local liaison committees. 

Stakeholders (primarily 
licensees, users, and 
employers) 

A 5.5 What was the extent of 
training and information 
required? Was this an entirely 
new effort, or could it be 
integrated into existing 
schedules of recurring training? 
What were the costs of training? 

A 5.5 Costs difficult to quantify since they involved conferences, meetings 
etc. Additional training was implemented to ensure operators were aware 
of new requirements. This was built into the current training. 

New Regulations required some additional training beyond the routine 
need for refresher/update but not believed to be excessive.  
 

 

 

 
 
Part B: incorporating ICRP 103: Anticipated key impacts/provisions  

B 1. General 

 
Questions B 1.1 to B 1.6 are aimed primarily at regulators, and questions B 1.7 - B 1.8 primarily at operators, 

but we welcome your replies to all queries!  

Legislation 

B 1.1 Do you expect to have to 
change your ionising radiation 
protection legislation/rules 
if/when ICRP 103 is 
incorporated? 
B 1.2 If appropriate, please 
briefly describe the anticipated 
changes.  

B 1.1 Without a final BSS Directive it is difficult to ascertain the required 
changes to UK legislation/rules.  On current knowledge of what the revised 
BSS Directive may contain, there are several new requirements, including 
those relating to building materials and environmental protection.  

   

B 1.2 Reduction of the eye dose limit could have a significant effect on the 
number and distribution of classified workers and on the need for 
emergency plans under REPPIR.   

Organisation 

B 1.3 Do you expect that the 
incorporation of ICRP 103 will 
lead to any changes to the 
organisation and/or resources 
of the radiation protection 
regulators, compared with that 
reported in Section A? 
B 1.4 If appropriate, please 

B 1.3 Too early to say 

 

B 1.4 Good liaison, as before 
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B 1. General 

 briefly describe how 
consistency of approach 
between regulatory 
organisations is to be achieved? 

Burdens and benefits 

B 1.5 Does your regulatory 
authority expect to perform a 
cost-benefit analysis of the 
implications of any new 
regulations (regulatory analysis) 
and if so, when might a report 
become available (where)? 

B 1.5 Yes, with an input from stakeholders – already in hand. Likely to be 
published, as before, as an annex to the Consultative Document and thus 
open to comment. 

Cost of Not Acting 

B 1.6 Will the costs / savings / 
implications of not implementing 
Publication 103 be assessed? If 
so, when? 

B 1.6 n/a (implementation of the revised BSS Directive is an imperative) 

 

 

Anticipated costs 

ICRP 103 and the new Euratom 
Directive will entail, e.g., 
- amended wR and wT; 
- added emphasis on dose constraints. 

B 1.7 How do you expect these 
new requirements arising from 
ICRP 103 to impact on 
operations? 
B 1.8 Do you anticipate that the 
incorporation of ICRP 103 may 
lead to any reduction of any 
kind of cost or effort? 

B 1.7 Will depend how it is implemented in UK via Euratom Directive. Not 
expected to be particularly significant, but still need to incorporate new 
dose/intakes etc 

 

B 1.8 Not yet known 

 

 

B 2. Experience with specific technical aspects 

 
We would appreciate answers from both regulators and operators to all of these questions! 

Pregnant workers 

B 2.1 Do you envisage that the 
introduction of the 1 mSv limit 
for the embryo / fetus (ICRP 
103) will cause any problems or 
costs? (Note:this question does not apply 

to EU member countries since the current 

Euratom BSS Directive already prescribes 

such a limit).   
B 2.2 If yes, what might they be, 
and how do you plan to resolve 
them?  

B 2.1 n/a 

B 2.2 n/a 
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B 2. Experience with specific technical aspects 

 Constraints 

B 2.3 Is the added emphasis on 
dose constraints in ICRP 103 
expected to lead to any 
difficulties? If yes, what are they 
and how do you plan to resolve 
them? 
B 2.4 Are risk constraints likely 
to be introduced with the 
implementation of ICRP 103?  

B 2.3 Waste disposal – there already as part of policy 
 

B 2.4 [no comment] 

 

 

Dosimetry 

B 2.5 Are the new ICRP 103 
radiation and tissue weighting 
factors expected to lead to any 
difficulties? If yes, what are they 
and how do you plan to resolve 
them?   

B 2.5 Published papers will use old factors and these will be in use until 
replaced. 

Work is in progress to calculate new ICRP dose coefficients using the 
revised radiation and tissue weighting factors, but at the same time update 
methodology more generally using, for example, new phantoms of the 
human body and updated nuclear decay data. ICRP intend in the short-
term to provide a compilation of pre-103 dose coefficients for external and 
internal exposures to be used in the revised BSS until new coefficients are 
published. Effective doses from some exposures are likely to increase due 
to the changes eg. those involving breast dose, and others will decrease. 
The overall effects are complex and will not be known until calculations 
are complete.   

Radon 

B 2.6 Is the implementation of 
ICRP 103 expected to cause 
any new efforts or costs with 
respect to radon? If yes, what 
are they and how do you plan to 
resolve them? 

B 2.6 Not yet known  

  

 

 B 3. Training implications 

Questions 3.1 – 3.3 are aimed primarily at regulators, and question 3.4 at both regulators and operators! 

Regulators’ staff 

B 3.1 What methods do you 
plan to use to ensure that 
relevant members of staff were 
aware of and understood the 
revised legislation? 
B 3.2 Do you anticipate any 
issues associated with the 
implementation of new 
terminology, dose coefficients, 
calculation methods or record 
keeping / reporting? If so, briefly 
describe? 
B 3.3 Do you expect to be 
involved in ensuring that 
stakeholders are aware of and 

B 3.1 Written instructions, seminars and government and regulator 
guidance. 

 

B 3.2 ―Critical Groups‖ are out, ―representative persons‖ are in, this will 

need explaining. And that a rep. person is purely notional. 

 

B 3.3 Yes, as previously, including local site stakeholder groups. 
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 B 3. Training implications 

understood the revised 
legislation? If so, how do you 
anticipate doing this? 
Stakeholders (primarily licen-
sees, users, and employers) 

B 3.4 What do you expect will 
be the extent of training and 
information required? Will this 
be an entirely new effort, or 
could it be integrated into 
existing schedules of recurring 
training? What may be the 
anticipated costs of training? 

B 3.4 Depends on the Directive. HPA/CRCE has provided update training 
for RP professionals and will provide user training when UK situation is 
known. 

 

 

 
And finally: Is there anything else that you wish to add? 
[Please add any „open‟ comments here!]  
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