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Reviewer Input regarding Generic Questions (from email):  

Question 1: Should there be separate regulations specifically for the activities and facilities related 

to NORM (as covered in these Model Regulations), or if they should be part of the 

broader regulations (for example, given that many of the topics covered in these 

model regulations are more generic in nature, and could, therefore, also apply to 

facilities and activities other than uranium, thorium and other NORM)? 

Reviewer Input: 

 Although it is true, that this document comes from different regulations, it is very 
effortless to have together all the information involving Radioactive Ores and NORM. It 
would lead to a more common understanding of the radiological risks involved and thus 
to a more harmonized regulatory approach.  

Gathering specific regulation for this type of radioactive materials including particular 
cases, examples and additional information could result in a very useful document 
[Spain]. 

 Very likely most of the radiation protection regulation regarding NORM can be integrated 
in the generic regulation for other practices, and in the European BSS they recommend to 
do so in a national level. However the huge variety of NORM industries and activities 
create an additional complexity that would need further clarifications, which could 
probably be created through specific guidance. So, integrate NORM in the regulation as 
another practice, but taking care of their specificities by creating additional guidance.  
This is my very personal opinion [Spain]. 
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 I think that separate regulation special for the radioactive ores and NORM will be a better 
choice for the safety regulation.The NORM regulation involving many industry sectors 
and safety issues,and often concerns several government departments, so the special 
regulation will give more detailed guide and be more practical.I suggest this model 
regulation draft would give more explanation on how to deal with the interfaces between 
government departments involved [China]. 

 Another point is linked to your question: “of whether there should be separate 
regulations specifically for the activities and facilities related to NORM (as covered in 
these Model Regulations), or if they should be part of the broader regulations (for 
example, given that many of the topics covered in these model regulations are more 
generic in nature, and could, therefore, also apply to facilities and activities other than 
uranium, thorium and other NORM).”. According to the fact that the new EU directive 
2013/59 designates NORM activities as Nuclear activities as far as the radioactive content 
of materials involved exceed the exemption levels, IRSN considers that a specific model 
regulation is not necessary for planned situation (i.e. new facilities). However, specific 
model regulations would be relevant for existing situation [France]. 

 It might be an answer of your first question. South Korea has implemented the specific 
act for NORM regulation separated with other radioactive substance (NPP, RI, RG, etc.). 
The name of the act is “Act on Protective Action Guidelines against Radiation in the 
Natural Environment.” Unfortunately, the act is not perfect, it needs lots of technical 
basis, but the act makes it possible to adjust the concept of graded approach from IAEA 
and ICRP. If you were interested in it, I could introduce the act in the TM or send the file 
of the act. 
o South Korea uses the exemption levels (1 Bq/g for U-series and Th-series exceed 

1,000 kBq, 10 Bq/g for K-40  exceed 10,000 kBq) as the start point for regulation. 
o If anyone want to handle NORM materials above exemption levels, he/she will be 

registered [South Korea]. 

 I strongly support specific regulation for facilities and activities related to NORM. This 

material is specific from the point of view of radiation safety, usually, there are other 

hazardous aspects besides ionizing radiation and radionuclides that have to be taken into 

account (e. g. presence of toxic or corrosive substances, the amount of material, mining 

activities, landscape issues …). Environmental impacts of activities involving NORM are 

generally more complex and comprehensive than impacts of reactors. 

 

In the case of ore/uranium mining (including disposal of tailings), the facility is primarily 

treated as a mine and has to fulfill all the safety requirements of mining regulations. 

Radiation protection issues pose additional requirements. Therefore, nuclear or radiation 

protection regulatory body can’t issue an independent authorization for these activities or 

facilities. It can issue an approval to the proposed activity or facility. The point in the 

authorization procedure where this happens has to be defined in detail and all the 

interconnections with other regulations have to be defined in advance. 

 

At least from the point of view of waste generated in NORM activities the level of 

contamination or the dose rates would often be in the range of variations of natural 

background. It is recommendable that NORM should be declared as waste only after 

considering all possibilities of reuse or recycle of the material [Slovenia].   
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 Exposure to radiation causes negative effect on human health and the environment. The 
source of radiation does not alter the detrimental effect. With respect to this, the model 
regulations could also apply to facilities and activities other than uranium, thorium and other 
NORM.  
 
Norwegian regulations do not differentiate radionuclides from different sources, as it is the 
toxicity and potential harm in the specific radionuclide that regulates how stringent controls 
the regulatory body puts on the handling and potential discharge of the radionuclide. 
However, as most radiation from NORM have a limited range and a high LET, the NORM 
materials themselves are mostly long-lived and some are significantly radiotoxic, and the 
materials used in Norwegian NORM-industries have low to very low activity levels, yet a very 
high volume, specific guidelines for NORM industries may optimize radiation protection and 
protection of the environment.  
 
NORM materials, which is chemically and physically treated, may also cause a higher risk 
than less treated NORM materials, as some radionuclides can leach from the parent material 
(rocks) and become more mobile and bioavailable than it would be if it were not treated. 
This may trigger a need to regulate varying NORM industries differently, even if they use the 
same parent material/feedstock. 
 
Discharges of radionuclides from nuclear techniques used in hospitals are short lived and do 
not have the same potential for bioaccumulation and following damage to the environment 
as NORM. As the radionuclides are administered in relatively high doses to humans, they are 
usually significantly less radiotoxic as some of the radionuclides found in NORM and NORM 
industries. 
 
Even though the acts and regulations that govern discharges from varying NORM industries 

and hospitals are the same, the evaluations and demands given in authorizations from 

NORM industries, between NORM industries and hospitals differ [Norway]. 

Question 2: How can the graded approach be applied to regulation of NORM facilities and 
activities, for example, with respect to the following: 

1. Type of practice, facility, or activity? 

o We appreciate the inclusion of “mining and processing of uranium/thorium ores” in 
this document. On some occasion those types of facilities/activities has been treated 
under the nuclear fuel cycle regulation. This could represent a more restrictive 
criterion which could turn into a higher effort, cost, etc, (for example, relating to 
dismantling and decommissioning). We have a particular experience on it [Spain].  

o IRSN would like to point out the consequences of such a model regulations for small 
companies using NORM material in their industrial processes (in an economical 
point of view). This leads to highlight the need for a graded-approach when 
declining the regulations. In this respect, the relevance (and feasibility) of 
establishing a classification of the various “NORM” activities with regard to the risk 
of (i) occupational exposure, (ii) public exposure and (iii) both to help in defining the 
stringency of the applicable model regulation could be investigated [France]. 

 
2. Establishment of regulations versus guidance for NORM facilities and activities: 
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o On one hand, as regulations are established in broader regulations, in general, this 
document could be set as guidance for NORM facilities or activities, but on the other 
hand it is better to establish regulations in order to achieve a global harmonization.  
 
It is needed a consistent regulation for this types of facilities, it should not occur that 
similar risks have different solutions [Spain]. 

 
 

3. Appropriate level of authorization for a given type of NORM facility or activity (e.g., 
licensing vs another form of authorization)? 

o The importance of applying a graded approach to ensure an adequate, but not 
excessive level of control was noted. This could be accomplished through application 
of the principles of justification and optimization [Spain]. 

 

Additional Comments Regarding Application of Graded Approach: 

 There are difficulties in practical determination and justification of graded approach. The 
graded approach to safety should be defined more in detail in order to prevent arbitrary 
decisions. It should be based on safety analyzes, including all possible risks associated with 
activities and facilities involving NORM, integrating safety requirements from all relevant 
regulations for a certain activity or facility. 
 
It would be helpful if Model Regulations (at least in Annexes) proposed radiation criteria to 
be applied when defining different grades of regulatory requirements (required 
documentation for authorization, safety assessment, monitoring, controlled and supervised 
areas emergency preparedness).  
 
Guidelines are not sufficient to provide adequate safety of facilities and protection of health 
and environment because of the great variability of activities and facilities involving NORM. 
Basic requirements should be given in regulations and additional guidance can provide 
specific solutions. 
 
Regarding draft safety provisions in Section 5 more attention could be paid to preventing 
and controlling contamination of working environment. Although dose limits for 
occupational exposure defined in Appendix V include external and internal exposure it 
should be taken into account that inner exposure can be the main source of dose burden 
and potential health effects in case of NORM activities. The aspect of accumulation in the 
environment is mentioned in Section 6 (Public exposure) while the biological accumulation 
of radionuclides/biological half-life that is relevant for health protection of exposed workers 
is not mentioned. The period of maintaining records of occupational exposure is reasonable 
and adequate. Provisions for workers’ responsibilities and their rights to get all necessary 
information and to participate in establishing the rules for working conditions ensure good 
radiation protection practices [Slovenia]. 

 

 Norwegian regulation of facilities and activities are graded. There are clearance levels for 
when waste that contains radionuclides is not regulated as radioactive waste and clearance 
levels for when discharges do not need a license or authorization. Radioactive waste is 
divided into two categories with increasing degree of regulation; radioactive waste and 
radioactive waste that must be placed in a repository. The first category is defined by the 
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activity concentration and the second category is defined by activity concentration and the 
total amount of radiation in Becquerel. 
 
Non-radioactive waste and dangerous waste are regulated by the Norwegian Environmental 
Protection Authority (EPA). They give license or authorizations to facilities and activities that 
handle waste. If the EPA give permission to a facility to handle dangerous waste, the facility 
can handle radioactive waste without a specific license or authority from the NRPA to handle 
radioactive waste, assuming the dangerous and radioactive waste are of a similar character, 
for instance tailings from a mine or wastes from a metallurgical facility. If the radioactive 
waste are defined to be radioactive waste which must be placed in a repository, the facility 
must have a license or authorization from NRPA even if the facility already has a license or 
authorization from the EPA [Norway]. 

 

Question 3: Are the draft Provisions (in Section 5 of the draft document) adequately protective, 
and also, adequately flexible to accommodate the range/diversity of NORM facilities 
and activities? 
 

o The draft provisions in Section 5 are adequately protective and flexible enough.  
 
The operator will need to develop their own manuals and procedures where it 
would be required to consider the whole stack of details according to the singular 
feature of the facility/activity, those documents must include radiation protection 
criteria according to: 
 

 Area and zone division based on radiation conditions at the facility, medical 
surveillance of exposed workers, personal protective equipment, etc. 
[Spain]. 

 
o Current experience with Norwegian NORM industries show that it appears that 

doses to workers are negligible. If any NORM facility or activity show a significant 
dose to workers, the Radiation Protection Act will limit how much exposure is 
accepted and also gives demands to surveillance, monitoring and other ways of 
controlling and reducing exposure as far as reasonable achievable [Norway]. 

 
 
Question 4:  Should consideration be given to reuse and recycling of residual materials that are 

generated as part of NORM practices and how this could/should be captured in the 
Model Regulations? 

 
o Suggestive radioactive residues definition:  Unuseful tailings or wastes from mining 

and milling of radioactive ores and NORM [China].  
o Consideration of reuse and recycling of the residual materials, if a facility has been 

regulated, all the residual materials should be under some due control to avoid 
unnecessary radioactive harm before its reuse and recycling. Regulatory body shall 
stipulate special standards to deal with these issues [China]. 

o Reuse/recycle is well-established to reducing the amount of waste. I think that this 
aspect is only indirectly associated with the safety of facilities and activities involving 
NORM and can be more properly dealt with by general environmental regulations 
regarding waste management. Instead, requirements for separation of radioactive 
and non-radioactive material, prevention of contamination and mixing of radioactive 
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and non-radioactive materials can be implemented in Model regulations. These 
measures will increase the feasibility of reuse/recycling [Slovenia]. 
 

o Article 38 concerns recycling and reuse of materials whenever feasible. Annex II 
defines NORM residue as “Material that remains from a process and comprises or is 
contaminated by naturally occurring radioactive material (NORM), which can be re-
used and/or recycled.” IAEA Fundamental Safety Principles 3.29 states that “The 
generation of radioactive waste must be kept to the minimum practicable level by 
means of appropriate design measures and procedures, such as the recycling and 
reuse of material.” NORM waste and NORM residue from facilities which handle 
large quantities of raw material or facilities where certain processes concentrate 
NORM, usually also has large volumes of chemically hazardous waste, such as heavy 
metals. These so-called “wastes” may be suitable for recycling in other facilities. 
Facilities that extract heavy metals from raw materials may use the “waste” from 
one facility as raw material for their processes.  
 
Some NORM wastes and residues may contain Pb-210 and Po-210, which is short 
lived compared to other NORM. If applicable, such residues could be used as 
feedstock in other facilities, reducing the need for dedicated repositories for Pb-210 
and Po-210 wastes, reduces the need for discharges and also reduces the amount of 
fresh feedstock. 
 
An example of this from Norway would be the case of an ilmenite smelter, which 
produces iron and titanium. The processes creates fly ash with significantly elevated 
levels of Pb-210, Po-210 (above clearance level) and non-radioactive zinc. The ash is 
used in a facility that produces zinc. The ash is a resource for the second, zinc-
producing facility and not a waste. The positive aspects of this is that the ilmenite 
smelter do not need to store significant amounts of radioactive ash, off-site waste 
facilities do not need to be filled with this waste which will be practically non-
radioactive in a few hundred years, and the zinc-producing facility use that which 
could be a difficult to handle waste as a raw material. The zinc-producing facility also 
uses fresh feedstock. The ash is therefore diluted as a part of the process and are no 
longer categorized as radioactive waste after the zinc has been extracted from the 
mixture of ash and fresh feedstock. The negative aspects of this is that transporting 
ash from one facility to another increases the possibility of an accident where ash is 
spread into the environment and urban areas. Workers may also be exposed to 
internal radiation if they inhale the ash. However, no matter what option is used, 
the ash must be handled and transported from the site. With the exception of 
storing the radioactive waste on site, the security issues with transportation would 
be the same if the ash were to be send to a repository for radioactive waste. 
 
Article 38 should include an encouragement to facilities that process feedstock to 
evaluate if they can use NORM residues if this use is applicable and can be done so 
safely and in such a manner that it reduces the amount of NORM waste and reduces 
discharges to air, water and ground [Norway]. 
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Question 5:  The question of what level of detail would be appropriate to ensure and demonstrate 
protection of the environment. Is this adequately captured in the draft Model 
Regulations? 

 
o Model Regulations deal with radiological aspects of environmental protection and 

public exposure. Other environmental aspects are regulated by environmental 
regulations. The need to integrate all relevant regulatory requirements could be 
mentioned in Model regulations. Principles of radiation protection should be the 
same for all radiation activities. So I find the level of details regarding environmental 
protection satisfactory [Slovenia].  
 

o The sections that directly or indirectly addresses issues which concerns 
environmental protection are sections 7, 8 and also 6, as public exposure would 
primarily come from discharged radionuclides or radiation from storage areas, which 
could also affect the environment. The Norwegian Environmental Protection Act 
shall, in addition to protect the environment, also protect humans. In general, these 
sections should be more detailed.  
 
Article 33: This article should clearly state that the operator of the facility is 
responsible for all actions involving radioactive waste and future, existing and 
accidental discharges from the facility.  
 
Article 33.2, proposed change: The operator shall keep the generation of radioactive 
waste to the minimum practicable, in terms of volume and in terms of activity. 
However, if the alternative to generation of waste is to increase discharges to the 
environment, then it will be preferable to generate waste rather than discharge 
radionuclides. 
 
Article 36: If the operator wishes to store their own generated waste, the waste 
repository needs a permit or licence. 
 
Article 38 should be expanded, as noted in the comment to the previous bullet 
point. 
 
Article 39 should be expanded. NORM facilities which have discharges, should have 
a specific permit or authorization for their discharges. The authorization should at 
least be given by the guidelines given in the IAEA Safety guide “Regulatory control of 
radioactive discharges to the environment.” No. WS-G-2.3. In addition to the 
guidelines, the discharges must be evaluated for their potential environmental 
impact. 
 
a) This point may seem to be contradictory to article 33.2 considering reducing the 
generation of radioactive waste. NORM in feedstock must go either into the 
product, be discharged to the environment, create waste or remain in a residue.  
 
With the exception of mining for uranium or thorium, most products will preferably 
be with as low levels of radioactivity as possible. Either because the product will be 
contaminated by radionuclides which reduces the quality of the product or the 
product may possibly be rejected by the consumer. 
 
NORM in solid waste or residue can be reused, recycled, or if this is not applicable, it 
can be stored in a safe manner. This requires that the regulatory body give certain 
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demands on the storage facility or repository in order to secure the storage or 
repository. Discharges may be burdensome or detrimental for the environment and 
should be reduced as far as possible. In addition, the OSPAR-treaty say that the 
discharges of naturally occurring radionuclides shall be reduced close to background 
levels by 2020.  
 
It is unfortunate that article 39 a) says that the discharges must be reduced as far as 
possible, and article 33.2 say that the generation of radioactive waste must be kept 
to the minimum practicable. See the comment to article 33.2 for a proposed change 
in the text. 
 
b) The operator should also keep an environmental survey program in order to 
evaluate if the discharges have a detrimental effect on the ecosystem. This may also 
decrease stakeholders potential anxiety about the discharges of radionuclides. 
 
d) The operator should report changes in the methods or other changes in design 
which may influence the amount of radionuclides that is discharged. 
 
The regulatory body should review the operators permit or authorization at least 
once every 10 years. NRPA do not currently do this as we only have had our present 
regulation 5 years. 
 
Section 6 regarding public exposure are linked to discharges from a NORM facility or 
radiation from stored radioactive waste. If there is no discharge to the air, ground or 
water, nor any radiation from stored radioactive waste, the public will not be 
exposed to external radiation or internal radiation through inhaled or consumed 
radionuclides. 
 
Section 8, article 40. Proposed addition to the decommissioning plan: “f) a plan to 
reduce the environmental impact during decommissioning” 

 
 

Question 6:  Whether the content and level of detail provided in the Annexes is appropriate for 
the document and whether additional information could be useful. 

 
o Sometimes when it is appealed some paragraph that comes from another document 

there is, enclosed into quotation marks, an extract of this paragraph, in other cases, 
this extract is not included, and the reader needs to go to the original document to 
see what is written there. 
 
From my point of view, it would be appropriate to say what is written in the 
appealed document [Spain]. 
 

o Examples presented in Annexes are detailed and useful. Additional examples 
regarding regulatory issues for decommissioning, management of waste and long-
term safety/impacts from NORM activities and facilities would be beneficial 
[Slovenia]. 

 
o Annex I about the establishment of a baseline for planned facilities and activities is 

appropriate for the document. The content and level of detail is sufficient. 
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Annex II about re-use and recycling of NORM residues should be expanded. This 
annex could be expanded to a separate document regarding several more types of 
NORM residues and “wastes” (i.e. NORM which is now regarded as waste, but could 
potentially be used in infrastructure or in industrial processes). 
 
Annex III about transport or NORM is appropriate for the document. The content 
and level of detail Is sufficient. 
 
Annex IV about implementation of NORM regulations is useful in the development 
of a model regulation, but it may be of lesser value in the finished documents. 
Different states have varying regulations and proceedings in order to implement 
regulations and therefore these examples may not be applicable for new states that 
wish to use the model regulations in order to increase their regulations of NORM. 
 
Annex V about IAEA NORM bibliography is appropriate, but the list is only valuable 
as long as it’s kept updated. It may be more suitable to have a webpage with direct 
links to the varying documents [Norway]. 

 
 

Question 7: Other comments? 
 
o The document is focused towards a harmonized approach to the management of 

exposure to NORM, it could be used to solve some inconsistencies when countries 
extending the scope of regulation.  
 

This document seems to achieve the recognition that the 10 μSv criterion for 
exemption (the criterion of ‘trivial dose’) is not appropriate for activities involving 
NORM and that the value of 1 mSv per year is the one consistent with the optimum 
use of regulatory resources.  
 

It is a very important fact to have listed the different types of NORM facilities and 
activities being considered. For instance, to include in this list mining and processing 
of uranium and thorium ore could be very enlightening [Spain]. 
 

o Generally, I find draft Model Regulations to follow a little too much the approach to 
safety issues of nuclear activities and facilities/NPPs, SF-HLW storage and disposal 
facilities, SF recycling facilities. The radiation risks and hazards of NORM activities 
and facilities are basically different.  
 

o Although graded approach can solve some aspects of the problem it is difficult to 
provide commensurate safety provisions if the criteria for distinct risk levels are not 
set exactly or are left to individual judgment. Guidelines for conditional exemption 
would be beneficial. 

 

On the other hand, by applying approach useful for nuclear facilities and activities 
the regulatory body can pose too strict administrative requirements regarding safety 
of NORM activities and facilities, e.g. regarding safety report, authorization, 
monitoring, radiation protection etc. It even can happen that the requirements can’t 
be applicable. 
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From the point of view of the sustainability of activities involving NORM I miss 
specific treatment of disposal sites of residual/waste originating from these 
activities. Defining the status of facilities after decommissioning is also not 
elaborated. These sites have to be permanently maintained and monitored also for 
radionuclide emissions. At the same time, the final environmental remediation 
should ensure that the environmental impacts in the post-closure period would be 
on the level of natural background radiation.  

 
I think that possibility for public participation in decision-making regarding 
authorization, and providing information about radiation safety, risk assessment, 
public exposure, and environmental protection should be stressed as a responsibility 
of the operator and the regulatory body. Regarding public participation, information 
and communication aspect, practical solutions that are already known in nuclear 
industry can be fully applied for activities and facilities involving NORM [Slovenia]. 

 

o The list of facilities and activities related to radioactive ores and other NORM should 
include NORM waste repositories, and repositories for other wastes with a high risk 
of causing radioactive pollution. Other wastes that include naturally occurring 
uranium may, even if the activity concentration of isotopes in the U-238 series are 
below 1 Bq/g, and thus potentially fall inside the category of waste which is liable for 
clearance, have a high potential to cause radioactive pollution.  
 
Proposed change, 1.1: [..] or the activity concentration of 40K is greater than 10 B/g, 
as listed in Appendix I. These regulations also apply to repositories or other facilities 
for radioactive waste, which could potentially cause significant radioactive pollution 
[Norway]. 
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TABLE 1:  SUMMARY OF ADDITIONAL REVIEWER COMMENTS ON THE DRAFT DOCUMENT 

Comment 
No. 

Type of 
Comment Section in Document Name of Reviewer Comment by Reviewer Disposition 

1 General Title IAEA Why is the title of the meeting different from 
the title of the document? 

 

2 General Scope France IRSN has general comment about it, and in 
particular for what concerns the scope of the 
document: 
 

 It is stipulated on Page 7, § 1.3 SCOPE that 
“The scope of these model regulations is 
limited to occupational, public exposure, 
and protection of the environment in the 
context of planned exposure situations and 
existing exposure situations due to natural 
sources (for exposure to radon, and in the 
context of establishing baseline conditions 
against which to compare releases). 
Medical exposure is out of the scope of 
these model regulations. In addition, 
existing exposure situations due to residual 
radioactive material that derives from past 
practices that were not subject to 
regulatory control or that remains after an 
emergency exposure situation are out of 
the scope.” 

 

3 General Scope France By reading the document, it seems that’s it 
focuses on planned exposure situation. If not, 
there is a need to clarify what kind of existing 
situation not due to residual radioactive 
material that derives from past practices that 
were not subject to regulatory control is 
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Comment 
No. 

Type of 
Comment Section in Document Name of Reviewer Comment by Reviewer Disposition 

concerned. 

4 General Scope IAEA It is unclear why existing exposure situations are 
excluded from the scope. This approach would 
make it necessary to write similar regulation for 
all types of facilities and activities, so the 
question would be what is the point? 

[Agree] 

5 General General Philippines Some Sections though of the Model Regulations 
are too general. Perhaps the example 
guidelines/regulations of other countries 
presented in the Appendices [Annexes] are 
appropriately incorporated into the Model 
Regulations to make it more specific to NORM. 
For example, Section 9 on Transport should 
contain more subsections specific to transport 
safety of NORM. 

 

6 General General France The optimisation is mainly focused on dose 
constraint. An approach regarding the best 
available technologies (BAT) might be discussed, 
and perhaps favoured. 

 

7 General General France IRSN would like to highlight the need for a 
characterisation of NORM during all the 
processing, and especially for the raw materials. 
It is a very important point in the case of 
imports/exports (customs clearance). To 
harmonise the characterisation method, the 
norm ISO 18589-3 might be used. 

 

8 General General France The question of the waste generated from 
NORM activities, and especially TENORM waste, 
has also to be taken into account. As a matter of 
fact, TENORM will be considered as radioactive 
waste and, hence, their management will have 
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Comment 
No. 

Type of 
Comment Section in Document Name of Reviewer Comment by Reviewer Disposition 

to be included in the general national procedure 
of management of nuclear waste. This raises the 
question of the radioactive waste outlet 
available in a country. 

9 General General South Korea According to the draft, NORM regulation needs 
the same regulation as artificial radioactive 
substances. So, the draft deals with 
decommissioning, responsibility of workers, 
dose constraint, radiation protection officer, etc. 
For ALARA principle, some regulation aspects 
are not appropriate to NORM regulation. For 
example, considering the maximum effective 
dose for NORM workers is hard to exceed 10 
mSv/y, it might be questionable to set up dose 
constraint, controlled area, or radiation 
protection officer. Mining industry for fertile 
materials (U, Th) is acceptable for these 
concepts, but zircon or combustion are not 
suitable. 

 

10 General Scope South Korea According to ICRP 103 recommendation, 
radiation exposure by NORM is an existing 
exposure situation, but it might be controlled as 
planned exposure situation. And there are no 
emergency exposure situations for NORM 
because emergency exposure situation is 
strongly connected with deterministic effects 
(over 100 mSv). So, I want to get information 
why NORM operators should consider 
emergency situation. At the same logic, NORM 
industry does not need to consider physical 
protection, security and nuclear safeguards. 
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Comment 
No. 

Type of 
Comment Section in Document Name of Reviewer Comment by Reviewer Disposition 

11 General Scope India Criteria for disposal of waste in environment 
may be included in document  
Example: Disposal of solid sludges and scales 
removed from petroleum production equipment 
was considered by each of twelve different 
alternatives. Many of these apply only to 
sludges and scales that have been removed 
from equipment, including land spreading with 
dilution, injection into inactive wells, hydraulic 
fracturing into unused formations, and injection 
into salt domes. Others also accommodate 
sludges and scales remaining in equipment as 
well as those that have been removed. These 
include burial at unrestricted sites, disposal at 
commercial oil-field waste sites, disposal at 
licensed NORM disposal sites, disposal at 
licensed low-level radioactive waste sites, and 
burial in surface mines. Two of the alternatives 
apply only to residues remaining in equipment. 
These are placement into wells being plugged 
and abandoned and non-retrieval of surface 
pipe. 
 
Criteria for such type of disposal methods in 
environment need to be fixed considering both 
current and future environmental impact 
studies. 

 

12 General General Slovenia I'm going to comment mainly the issues that are 
connected and relevant for disposal of uranium 
mining and milling residues/waste and for 
sustainability of the solutions for a long-term 
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Comment 
No. 

Type of 
Comment Section in Document Name of Reviewer Comment by Reviewer Disposition 

safety of the facility, and for environmental and 
public protection against ionizing radiation. In 
last few years, I was intensively involved in final 
remediation phases on disposal site for uranium 
mining and milling waste, as well as in 
participating at resolving open questions 
regarding administrative procedures/ 
authorization or administrative control release 
of the site. My comments are based on practical 
experience and difficulties that we had to 
overcome in developing the specific regulations 
related to NORM waste.  
 
The experience of Slovenia that decided to 
abruptly stop with all activities related to 
uranium mining and milling at the moment of 
becoming an independent state could be a good 
example also for other states. Other activities 
and facilities involving NORM are of minor 
importance in Slovenia. Regulatory provisions 
for activities and facilities involving uranium ore 
in Slovenia are included into nuclear and 
radiation protection regulations that are 
focused on the safety of operation of nuclear 
power plant, siting and authorization of nuclear 
facilities.  
 
In Slovenia, uranium mining and milling waste 
disposal sites during operation are considered 
as a radiation facility and this waste is one of the 
categories of radioactive waste. Before closure 
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of the disposal site it has to be remediated to 
the level that the status of radiation facility can 
be removed, but it remains under the 
administrative control of Slovenian Nuclear 
Safety Administration. The closed disposal site is 
a national infrastructure and long-term 
radiation monitoring and maintenance of the 
site is established as public service provided by 
the government. 

13 General Chapter 3 China There is no explanation about “Scrap metal 
dealers, smelters, refurbishment of NORM-
contaminated equipment” in chapter 3. 

 

14 General General - Clarification 
note 

Portugal As we understand, in this document and in the 
IAEA draft Glossary 2016 the definition of NORM 
comprises also what in same documents is 
designated by TENORM, Technologically 
Enhanced NORM. Nevertheless, some authors 
still make a distinction between those terms and 
we believe that a clarification note on this 
subject could be added. 

 

15 General Page 15 Portugal The list of the different types of NORM facilities 
and activities being considered in this report is 
based on the IAEA SRS 49, 2006, but there are 
other facilities/activities (for example, cement 
production and maintenance of clinker ovens) 
that generates NORM residues/waste. It should 
be clear in the document applies to those 
facilities/activities listed but also to others as 
defined by the regulator. 
Having in mind that even for the same type of 
facilities/activities the procedures are not 
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always similar we consider that at this point it 
would also be important to reinforce the need 
for evaluation of each facility even if in general 
the activity is exempted. 

16 General General Philippines Regarding reuse of NORM contaminated wastes, 
I suggest that criteria for re-use in Bq/g are 
included as to which can be re-used for 
construction of residential buildings, non-
residential buildings, pavements and roads, with 
a condition to consider the presence of other 
toxic substance. 

 

17 General General Portugal In this document not much is said about the 
competence of the laboratories, entities and 
workers that make the characterization of the 
NORM waste and residues and the radiation and 
contamination measurements. These tasks can 
be done by the facility workers and laboratories 
but can also be provided externally. The 
competence of either should be demonstrated 
and the service provider may need to be 
licensed to do it. The regulations should also 
provide requirements on that topic. This issue 
should also be addressed in ANNEX I - 
ESTABLISHMENT OF A BASELINE FOR PLANNED 
FACILITIES AND ACTIVITIES. 

 

18 General “Page 12” Philippines Is notification a requirement for all NORM 
facility and activity? If the NORM facility and 
activity falls under criteria for exempt, then 
notification suffices? 

 

 General - Clarity 
of Text 

Page 23, Paragraph 5 CIEMAT, Spain Paragraph 5, the sentence “The ore, which 
generally contains less that Bq/g” is not well 
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understood, at least, I do not understand. 

19 Appendix V Page 66, Paragraph 2 CIEMAT, Spain Paragraph 2, when it says “an effective dose of 
20 mSv per year”, it could be convenient to add, 
“average over 5 year periods with no single year 
exceeding 50 mSv. 

 

20 Part I Definitions – Article 2 China There should be a definition of registration in 
article 2. 

 

21 Part I Page 34; Part I, Article 2 
- Definitions 

IAEA If definitions are exactly like in the BSS or the 
safety glossary, you should not repeat them. 

The definitions presented are part of 
the Model Regulations and should 
remain in the document, as they 
would be needed in the regulations. 

22 Part I Page 34, Part I, Article 2 
- Definitions 

Niger Is it possible to add in definitions « NORM waste 
» and « NORM residue » defined in Annex II 
(Page 81) and to limit the definition of « 
Radioactive waste » strictly to waste generated 
by the use of radioactive sources? This proposal 
is very important with regard to the 
Management options which are completely 
differents for the two « types of radioactive 
wastes » i.e « NORM waste (issuing from 
Facilities and activities indicated in Appendix I 
and II) » and « Radioactive waste (waste issuing 
from Facilities and activities relating to sealed 
and unsealed radioactive sources)». 

 It is not possible to limit the 
definition of radioactive waste as 
limited to the use of sources.  At 
least this will not fit the purpose 
of the document.  Surely, some 
provisions would be required for 
the industrial radiography 
sources used in NORM facilities 
(such as density and level gauges, 
etc.) - but should we actually go 
there?  On the other hand, we 
may include this definition – 
specifically saying that this is 
anything not relevant to NORM 
in any way...? [Australia]. 

 The definitions are given for the 
purpose of the model regulations 
and terms that are not used in 
the regulations must not be 
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defined [Belgium]. 

23 Part I Pages 34 – 36, Part I - 
Definitions 

Portugal On Article 2 – Definitions, some definitions are 
not the same as in the IAEA draft Glossary 2016, 
although they are coherent. It is the case of 
clearance, contamination and discharge, for 
example. Probably it would be more efficient 
not to include the definitions in model 
regulations and simply refer to the IAEA draft 
Glossary 2016. 
The definition of Radioactive Residues is not 
included in the IAEA draft Glossary 2016 but is 
used in some IAEA publications, namely in IAEA-
TECDOC-1712 Management of NORM Residues, 
2013. We consider the definition pertinent and 
relevant for the purpose of this publication 
making easier to differentiate from NORM 
waste. Maybe it could also be included in IAEA 
glossary. 

 

24 Part II Part II – General 
Provisions 

Niger Is it necessary to require to the Applicant of a 
Licensee a report on the Initial Radiological 
Reference level (Natural background)? This is an 
important element for the acceptance and the 
assessment of the "end state after 
Decommissioning". 

 Yes, it is necessary to report the 
baseline data to the regulator.  It 
would normally be included in 
the feasibility studies, etc. 
[Australia]. 

25 Part II Page 37, article 4 – 
General provisions 

CIEMAT, Spain Should be “the extraction of rare elements” 
licenced? 
Part of the document seems to agree with this 
idea, for instance: according to page 37, article 4 
– General provisions: “The authorization shall 
take the form of a licence for the facilities and 
activities under items 1, 2 and 3 in Appendix I” 
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(number 3 corresponds to the extraction of rare 
elements). It could be a mistake, because, on 
the contrary, this activity is included in (see page 
19) “other activities involving exposure to 
natural sources specified by the regulatory body 
as requiring control” (other means not licensed).  

26 Part II Page 39, 1st paragraph, 
5.4.1 

China 5.4.1 states that: ”The regulatory body shall 
send a copy of the declaration to the parties 
listed above and request them to give their 
opinion, together with the motives for it, within 
a period of three months”, the time may be 
different in member states. 

Agree – need to change to allow 
flexibility. 

27 Part II Page 41, Part II, Section 
2 

India Following may be included in the General 
Responsibility of Operator (Section 2) 
The responsibility of the operator not only 
limited to the controlled discharge of 
radioactive waste from facility to environment.  
Operator should ensure that the release from 
the facility will not bring any significant change 
in base line value or the change is in compliance 
with regulatory limit.  (Partly discussed in Article 
32 & 39 of same document) 
Environmental surveillance (provided annual 
dose exceeds 0.1mSv) need be carried out by a 
third party, reporting directly to regulatory body 
instead the facility management. 

 

28 Part II Page 47, Section 5 on 
Occupational exposure/ 
Generic 

Philippines I find Section 5 generic. Perhaps, mention of 
specific NORM facility, process or activity that 
pose the highest potential for exposure to the 
workers would help, the specific areas that 
should be designated as controlled and 
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supervised, specific NORM workers the will be 
required personnel monitoring, etc. 
 
However, if guide is envisaged to be developed 
with the Model Regulations, then it is ok for the 
Regulations to be more general. 

29 Part II Part II, Pages 47 – 55 Portugal On Section 5 – Occupational exposure, we 
consider to be useful to highlight that those 
requirements also apply to external workers and 
arrangements should be in place to comply with 
them. 

 

30 Part II Part II, Page 55 Portugal On Article 34 – Appointment of radioactive 
waste management officer, it could be 
mentioned that for facilities/activities with 
smaller volumes of NORM residues/waste or 
with very low risk this officer could also be the 
RPO of the facility. It might be useful to point 
out some elements to evaluate the technical 
competence, namely the specific training and 
curricula the officer should have. Maybe this 
and some topics on the training of the 
remaining workers (including external workers) 
could be included as an appendix to this 
document. The type of training should also be 
subject of a graded approach since the 
requirements and risks may differ among the 
several types of facilities/activities. We consider 
that even in the exempted facilities/activities 
training should be provided to the workers. 

 

31 Part II Part II, Page 59 Portugal On Article 46 – Emergency plan, we consider 
useful to detail in this document the minimum 
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content of the emergency plan. Most of these 
facilities/activities haven’t been traditionally 
associated with radiation protection issues and 
sensibility for the inherent risks might not be 
accurate. A graded approach should be used 
also for the emergency planning and providing 
some guidance on the elaboration of the plan 
might be very useful. 

32 Part II Part II, Page 60, Section 
11 on Interface with 
physical protection, 
security and safeguards 

Portugal On Section 11 – Interface with physical 
protection, security and safeguards, we consider 
that this topic needs further development, 
either by referring additional guidance 
documents or presenting some requirements. 

 

33 Part III Part III on Additional 
provisions for specific 
facilities and activities, 
Page 60 

Portugal On Article 49 – Nuclear safeguards, we consider 
that the facilities/activities where nuclear 
safeguards may apply should be identified by 
the regulator since some are not obvious, and in 
this cases the operational procedures to identify 
nuclear safeguards related issues should be 
mandatory. As an example, at scrapyard a 
depleted uranium container may be found and 
the procedures to either temporary store it or 
transport it to an adequate facility should exist. 

 

34 Part II Page 57, Part II, Article 
38 on Recycling and 
reuse 

India Recycling and reuse of waste  
Although it is understood waste containing ≤1 
Bq/g of U , Th and the decay chain products and 
≤ 10  Bq/g of K-40 can be reused  but it is not 
clearly addressed in the document (Article 38) 

 

35 Part II Page 58, Part II, Article 
41, 2nd paragraph 

IAEA The second paragraph of Article 41 on 
‘Authorization for decommissioning’ covers 
early shutdown or temporary suspension of 
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activities. Does this belong in the 
Decommissioning section or should it be in its 
own section? 

36 Appendices and 
Annexes 

Appendices and 
Annexes 

IAEA This document is way too long, more appendix 
and annexes than the main body of the 
document. 

[Appendices are part of the 
document, whereas Annexes 
represent supporting material that is 
not formally part of the document.  
In this case, the Appendices 
represent those that would be found 
in the regulations and are part of the 
Model Regulations. The Appendices 
are relatively short, compared to the 
Annexes.] 

37 Appendices Appendices I and II Belgium I have added a new proposal for the appendices 
I and II to bring them in line with other 
provisions and to avoid duplications. In 
particular: 

 item 3 of appendix I that is referred to in 
article 4 was the manufacturing and 
storage of articles in which uranium or 
thorium is incorporated (as in an earlier 
draft) 

 as stated in section 1.1, appendix II of the 
model regulations lists where NORM is not 
intentionally held nor processed, but 
where exposure to radon and its progeny is 
likely to occur. 

 

38 Appendix V Page 66 Portugal The dose limits presented in Appendix V for 
occupational exposure should be consistent 
with IAEA GSR Part 3, 2014, namely: a) and b) on 
V.1. OCCUPATIONAL EXPOSURE, and a) on V.2. 

 



Working Agenda (Rev 4) 
18 April 2016 
Ref. No.: TM-52828           24 

Comment 
No. 

Type of 
Comment Section in Document Name of Reviewer Comment by Reviewer Disposition 

PUBLIC EXPOSURE, where  the text “(b) In 
special circumstances, a higher value of 
effective dose in a single year could apply, 
provided that the average effective dose over 
five consecutive years does not exceed 1 mSv 
per year” is missing. 

39 Appendix VI Page 67 Portugal The purpose and contents of Appendix VI are 
not clear. 

 

40 Annexes Annexes IAEA Is inclusion of the Annexes useful?  Should 
additional Annexes be included? 

 

41 Annexes Annexes Philippines The contents of the draft are very informative 
especially the Appendices [Annexes]. 

 

42 Annex I Page 75 Portugal On I-4.3. Identification of potentially most 
exposed members of the general public 
(representative person) and, where applicable, 
reference animals and plants, we consider that 
the pathways for Fauna should also include 
“Ingestion of contaminated flora and fauna”. 
Predators may not be contaminated by eating 
flora instead they’ll be contaminated by eating 
other contaminated animals. 

 

43 Annex II Annex II, Section 1.4 
Types of residues 

India In type of residues (Annex II Section1.4 Types of 
residues) following residues are not addressed.   
High active residues are generated in following 
process and industries: Separation of individual 
minerals (namely ilmenite, rutile, leucoxene, 
garnet, zircon and sillimanite) leads to 
generation of monazite enriched tailings, up to 5 
% and in extreme cases it may go up to 70 %. 
The disposal of such tailings, having radiation 
level up to 150 μGy/h, on the land or in sea has 
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radiological implications. 
 
So this may be considered in NORM residues of 
high activity.  
 
Disposal of these tailings on land will create 
radiation ‘hotspots’ that will lead to higher 
public exposure. The area along with radioactive 
tailings may be abandoned by the operators 
after the lease period. It is difficult to have 
effective post control/ surveillance over such 
waste disposal. The practice of sea disposal of 
these tailings results in ultimate re-
concentration of monazite and re-deposition of 
the same on the beaches. In this way the natural 
background radiation level on the beach may 
get enhanced over a period of time resulting in 
increased population exposure. 

44 Annex III Page 94, Point 38 CIEMAT, Spain Point 38, where say “surface contamination is 
above 0.4Bq/cm2 but less than 4.0 Bq/cm2an 
object will fall into an SCO-I category”, 
Is this for beta/gamma emission?,  
Why alpha emission is not considered? 
 

 

45 Annex III Page 94, Point 43 CIEMAT, Spain Point 43, the sentence “for the transport of 
NORM radioactive material, the consideration 
for security” does not make any sense. 
 

 

46 Annex III Page 106-111 CIEMAT, Spain These pages are a copy paste from the SSR-6 
document, for example in page 108 calls a figure 
that is not in the document, it is in the SSR-66 
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document. 

47 Clarity of Text “Page 12” Philippines activity concentration? the quantities that are 
cited in the sentence that follow are not about 
effective dose. 

 

48 Clarity of Text “Page 12” Philippines estimated or planned? Dose  

49 Clarity of Text “Page 12” Philippines Suggest to express these in terms of quantities 
such as activity concentration or effective dose, 

 

50 Clarity of Text “Page 13” Philippines people and environment instead of to NORM 
and/or radon. 
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1 Editorial Page 15, Paragraph 3, 
Line 1 

CIEMAT, Spain Paragraph 3, line 1, where it says 
“A list of the types of the different 
types…”, it should say “A list of the 
different types…” 

 

2 Editorial Page 15, Paragraph 4, 
Point 6 

CIEMAT, Spain Paragraph 4, point 6: Where it says 
“Mining of ores other than 
uranium ore”, it should say “Mining 
of ores other than uranium and/or 
thorium ore”. 

 

3 Editorial Page 17, Paragraph 2 CIEMAT, Spain Paragraph 2, where it says 
“Uranium-235”, it should say 
“235U”, in order to follow the same 
way of naming the radionuclides. 

 

4 Editorial Page 22, Paragraph 4 CIEMAT, Spain Paragraph 4, where it says 
“Radium-228”, it should say 
“238Ra”, in order to follow the same 
way of naming the radionuclides. 

 

5 Editorial Page 27, Point 4.1.1.2, 
where says “Part I of 
Regulations (Articles 1 
to 3)” 

CIEMAT, Spain Point 4.1.1.2, where says “Part I of 
Regulations (Articles 1 to 3)” it 
should say Part II of regulation 
(Articles 4 to 49) 

 

6 Editorial Page 31, Point 4.1.1.3 
Part III of Regulation 
(Additional Specific 
Requirements) 

CIEMAT, Spain Point 4.1.1.3 Part III of Regulation 
(Additional Specific Requirements) 
it is followed by a line where it 
says: “Section 9 of part II (article 
44)”, this line must be erased, this 
section doesn’t correspond to this 
part. 

 

7 Editorial Page 48, Article 19.6 CIEMAT, Spain Article 19.6 has a smaller writing.  
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8 Editorial Page 90 CIEMAT, Spain There is a radionuclide table in 
which is writing Th-238, it doesn´t 
exist, it should say Th-228. 
And in order to follow the same 
way to name radionuclides, it 
would be better write the elements 
with the atomic mass upper on the 
left. 
 

 

9 Editorial Page 94, Point 37 CIEMAT, Spain Point 37, where is says “values 
specified in par. 241 (a)(i)(SSR-6)” it 
should say “values specified in par. 
241 (SSR-6)” this paragraph does 
not have (a) (i). 
 

 

10 Editorial Page 95 CIEMAT, Spain Should DEFINITION part goes at the 
beginning of ANNEX III? 

 

11 Editorial Page 95 CIEMAT, Spain Some definitions are repeated in 
other places (exclusive use, 
vehicle…) 
 

 

12 Editorial Page 106-111 CIEMAT, Spain Revision of the numeration for 
titles is needed.  
 

 

13 Editorial Chapter 4 Belgium I have also noted that chapter 4, 
overview of content of specific 
articles needs to be adapted to 
ensure consistency with the model 
regulations in chapter 5. 

 

14 Editorial 3rd paragraph on page 
15 

Portugal We suggest the correction of the 
phrase “A list of the types of the 
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different types of NORM facilities 
and activities being considered in 
this report (…)” to “A list of the 
different types of NORM facilities 
and activities being considered in 
this report (…)” 
 

 


