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Executive Summary 

 

The workshop Holistic Approach to NORM Management has been organised from 3 – 7 May 2021 by 

the International Atomic Energy Agency (IAEA) through the Agency’s Technical Cooperation (TC) 

Program (TC Latin America and the Caribbean - LAC) and the Brazilian Nuclear Energy Commission 

(CNEN) under the project IAEA-TC-Project BRA BRA0024 “Developing Human Resources in Nuclear 

Technology” 

The workshop consisted of five sessions successively building on each other preceded by brief 

introductory remarks from officials of Directorate of Radiation Safety of Brazil, IAEA (Section TC-LAC) 

and the organisers. Each session started with a recap of the previous one provided by IAEA facilitator. 

In session one, views from various Brazilian stakeholders were presented including regulating 

authorities, research institutes and industry outlining current national policy, practice, and associated 

challenges. In session two and three this was complemented by international perspectives of experts 

from Argentina, UK, Spain, USA, EU, Germany, and Norway. In selecting experts, the organisers 

included views from academia, regulators and operators often complementing each other’s expertise. 

To facilitate in-depth discussion smaller break-out groups (Working Groups – WG)  were then formed 

(session four) focussing on six different aspects related to: Radiation Protection and Regulatory 

Approaches to NORM (WG 1), Policy, Strategy and Inventories for NORM (WG 2), Revalorization of 

Residues (WG 3), Disposal Options (WG 4); Sampling and Radiological Characterization of NORM 

Residues (WG 5) and Decommissioning of Off-Site Oil &Gas (O&G) Platforms (WG 6).  

The results of the discussions within the working groups were captured by pre-appointed rapporteurs 

and presented in the final plenary session (session five) on the last day of the event aiming at 

condensing findings, drawing conclusions, and identifying next steps. With over 170 online 

participants the workshop was well attended. All presentations and videos of the sessions are 

available in on the IAEA Environet website 

(https://nucleus.iaea.org/sites/connect/ENVIRONETpublic/Pages/default.aspx ).  
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The main points coming out of the workshop can be summarized as below: 

 The application of the Radiation Protection framework, originally developed to take care of 

planned exposure situations (practices) related to artificial radionuclides, has severe 

challenges when applied to activities involving natural radionuclides – and consequently 

NORM. One example of these challenges   is the fact that differently from what has been set 

for clearance values related to artificial radionuclides, for natural radionuclides generic 

clearance values (namely, 1 Bq.g-1 for radionuclides in the uranium and/or the thorium decay 

series; 10 Bq.g-1 for 40K) are not related to dose levels but to the worldwide distribution of 

natural radionuclides in soils. The fact that a residue exceeds the clearance value does not 

necessarily mean that it will produce doses above levels such as 1 mSv.a-1. Because of that the 

workshop indicated that further consideration – in the scope of the graded approach – should 

be given to the application of the concepts of exemption and clearance, either based on higher 

specific exemption/clearance values for particular materials or radionuclides; or granted on a 

case-by-case basis so as to meet a dose criterion of the order of 1 mSv in a year, which is 

commensurate with typical doses due to natural background levels of radiation. 

 It was suggested that the nuclear regulatory authority (CNEN) and the environmental 

regulatory authority (IBAMA) could work together towards a regime where some industries 

could be excluded from the further regulatory controls vis-à-vis radiation protection issues 

if it could be assured that natural radionuclides in process materials would be below 1Bq.g-1 

and provided the analysis are produced by an accredited laboratory. Based on the principle of 

proportionality, a clear distinction should be drawn in the radiological regulatory framework 

between nuclear and NORM industries to prevent confusion, both among the professional 

communities involved but also in the mind of decision-makers, stakeholders and the general 

public. It must be very clear that not all industries using materials naturally containing 

radioactivity are alike. 

 An important message conveyed by the workshop is the need to avoid automatically 

classifying and labelling materials (co-and by products and/or residues) that exceed the 

level of 1 Bq/g as radioactive waste. Instead, the term NORM residue could be used. For 

Brazil, given the prevailing regulatory framework, that would indeed bring many advantages 

that would contribute and facilitate the appropriate management of these materials. In 

addition, policy statements that could stimulate the use of residues (to be eventually seen as 

co-products) in the context of the circular economy would be appropriate and favour 

strategies that consider the beneficial use of these materials. It has been seen also important 
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that specific clearance levels, to be adopted for the reuse or recycling of tubing and general 

equipment eventually contaminated with NORM, be established. 

 Implementation of a national policy and strategy, as a holistic framework for NORM residues 

generation and management in the country is a necessary and yet a challenging endeavour. 

These should include an action plan for each waste stream or issue, comprising targets and 

policy actions on prevention, materials recovery, and management. In developing such policy 

and strategy the current national infrastructure has to be carefully assessed in such a way that 

technical expertise for NORM waste treatment/management is determined as well as 

capabilities for treatment/decontamination and analytical services (including sampling). In 

this regard. It was articulated that under proper regulatory enforcement, opportunities for 

the creation of a future market that would require services to be provided in the above areas 

could be made available. It will be necessary however, to have in place, among other things, 

mechanisms for accreditation of laboratories that can provide the required analytical 

services to these industries as well as certified service providers in the field of 

decontamination of equipment.  

 The importance of having a well-established inventory of NORM industries and NORM 

residues and wastes generated by them – in addition to those residues already accumulated 

in the country – was seen as key action to be implemented by the country. Although significant 

and valuable information and data already exist, refinement and better understanding of the 

existing data is desirable to inform the adoption of both management approaches and 

regulatory framework in line with the graded approach. Dialogue with different industries is 

key for the success of this undertaking. In this regard, the workshop was an important step 

forward and the active participation of IBRAM and IBP was highly appreciated. 

 A clear position about the definition of and options for use and/or disposal of NORM waste is 

urgently needed. It was the understanding of the workshop participants that export of NORM 

waste from Brazil to third countries for treatment or disposal is the only option currently 

available. However, doubts and concerns were expressed  as to whether or not this is a 

sustainable solution, whether for reasons of high cost, or concerns about transboundary 

movement  of “wastes”, especially if classified as “radioactive”, or non-compliance with 

general principles of sustainability, e.g. that “wastes” should not be disposed of in a manner 

that might impose unwanted burdens on future generations. Bringing clarity to this issue will 

become even more urgent with the implementation of decommissioning activities of off-

shore Oil & Gas platforms which may result in generating significant volumes of solid waste.. 
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  In terms of the mining industry, it become clear that what was originally thought to be an 

“initial” or short term/interim deposit will turn out to be a de facto permanent solution. 

Generally speaking the subsequent relocation of thousands and sometimes millions of tonnes 

of material for permanent disposal is neither affordable, technically feasible or socially 

acceptable. In this regard, mechanisms of long-term stewardship and institutional controls 

need to be in place with a view of securing the integrity of these disposal systems to  avoid 

the known risk of unauthorised removal and inappropriate use of some of these materials  for 

uses, e.g. in construction, that do not comply with the necessary radiological  regulations and 

related technical standards.  

 By contrast the beneficial use of some NORM materials such as Phosphogypsum, where 

“disposal” has to date often been considered a first resort, should not only be permitted but 

should also be stimulated and encouraged, not least by the regulator. For issuing operating 

permits for new operations, the concept of “zero-waste’ generation as the desired outcome 

across the production life cycle could be adopted as a mandatory licensing condition. Even if 

by historical standards this may be seen as an utopic goal, from a sustainable development 

and circular economy perspective a “zero waste” policy for new facilities shows that this can 

promote and stimulate engineering creativity leading to the adoption of practices that will 

lead to the profitable valorisation of wastes generated by these industries and the release 

back into productive use of the land on which these “wastes” have been store. The workshop 

highlighted however that stimulus for the use or recycling of residues arising from industrial 

operations should not be at the price of weakening or removing evidence-based safety 

requirements and should not be seen as a way to release operators from their obligations 

related to the management of materials that, at least in the current state of knowledge and 

experience, cannot be safely (re)used due to their radiological characteristics. Under the 

graded approach, however, more pragmatic approaches that include the use of some 

materials for dedicated and specific purposes (something similar to conditional clearance) and 

even blending down of these materials where beneficial use is the demonstrable outcome 

should be given due consideration. 

 Sampling and radiological characterization of residues and waste is a key activity in support of 

different actions related to NORM such as establishment of inventories, clearing materials 

from regulatory control, etc. Therefore, having in place agreed peer-reviewed and suitably 

referenced protocols for the sampling and characterization of NORM residues and wastes in 

different industries is of particular importance both in the current context and also in the 
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eventual decommissioning of O&G offshore platforms. Brazil should pay close attention to 

this aspect that this is a critical dependency for resolving the issues raised in the paragraphs 

above.  

 A robust mechanism for continuous capacity building and structured sharing of knowledge 

and experience in the many different areas related to NORM should be implemented. This will 

include a strategy for training the trainers, but also for enabling the development of a support 

network for NORM professionals both in Brazil and in related third countries. In this context, 

emphasis could be given to developing skilled personnel that would then propagate the 

acquired knowledge by means of training courses and other capacity building events reaching 

out to the industry, regulatory bodies and service providers. The IAEA can play a critical role 

in supporting the country with this endeavour. In this regard, particular attention should be 

paid to capacity-building for NORM professionals in their own right, not as a branch of nuclear 

engineering. 
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Introduction 
The workshop revealed that Brazil in addition to having appropriate awareness and understanding 

about potential radiological issues associated with NORM-related industries among governmental 

organisations and also from the part of different industrial sectors, has in place mechanisms to be 

applied to guarantee the safety of such operations. Well qualified human resources are available from 

the point of view of the regulatory controls (mainly in the scope of nuclear regulatory authority), 

analytical capabilities (mainly available in governmental institutions) and at the industry level and 

service sector. Perhaps because of the state of maturity of nuclear industries in Brazil and their relative 

significance for the national economy, the regulation of NORM industries has developed somewhat in 

their shadow, and not necessarily in a manner beneficial to the intrinsic nature and need of these 

industries and the country. In particular there are challenges to be addressed in regulating NORM 

industries such as oil and gas, phosphates, and other metal mining operations which need to be 

considered as distinct from nuclear power related industries 

With the above said, room for improvement does exist. The country can benefit from a concerted 

effort to integrate and coordinate all these capabilities as to fill existing gaps, producing the necessary 

policies, strategies and inventories to be applied to manage NORM management in an effective 

manner, especially in the context of national policies of sustainability and the circular economy. This 

entails having a fresh look in the existing regulatory framework, especially considering the need to 

adjust the waste management hierarchy to the needs of the circular economy. 

The next sessions are aimed at describing the existing situation and later provide suggestions that 

the Brazilian authorities might wish to consider with a view of enhancing the country capabilities of 

managing NORM in the country 

The prevailing situation in Brazil – Regulatory and Production Aspects  
 

Brazil has a well-established nuclear power sector and a diverse range of industries related to 

NORM. The later can be sub-divided into two broad sectors, the mining and processing related 

industries and O&G industries. For comparison, this section describes first the current state for the 

nuclear sector then it goes on to address NORM related industries.  

Nuclear 
At the federal level, nuclear installations are subjected to two types of licensing i.e. the Nuclear 

Licensing which is the responsibility of the Brazilian Nuclear Energy Commission (CNEN) and Federal 
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Environmental Licensing aimed at assessing the environmental feasibility of the enterprise / activity 

and environmental aspects subsidiaries that may be changed with this installation or activity involving 

Use and Handling of Radioisotopes. 

From the point of view the Nuclear Regulatory related activities the federal Law No. 6.189 (1974) [ 

http://www.planalto.gov.br/ccivil_03/leis/l6189.htm ] which was given new wording to articles 2, 10 

and 19 and other provisions by the Law 7781/1989 [ 

http://www.planalto.gov.br/ccivil_03/leis/L7781.htm#art1 ] it is the competence of CNEN to issue 

standards, licenses and authorizations related to: 

 nuclear installations.  

 possession, use, storage and transportation of nuclear material.  

 commercialization of nuclear material, nuclear ores and concentrates containing nuclear 

elements.  

Issue safety and protection regulations and standards related to:  

 the use of nuclear facilities and materials.  

 the transport of nuclear materials.  

 the handling of nuclear materials.  

 the treatment and disposal of radioactive waste.  

 the construction and operation of establishments designed to produce nuclear materials and 

to use nuclear energy. 

According to the law, it is also the responsibility of CNEN to specify the ores that should be considered 

nuclear. Moreover, in its article 17 it is established that the export of products that contain nuclear 

elements in coexistence with other elements or substances of greater economic value will depend on 

authorization from CNEN 

NORM 
Activities related to NORM requiring safety and radiation protection concerns are deemed to be: 

 The Mining and Processing of Raw Materials and Minerals (due to the presence of 

radionuclides of the U and Th decay series and K-40) 
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 Oil Exploitation Industry (mainly due to the presence of 226Ra in materials related to the 

operations) 

 Underground Mining operations (due to the potential elevated concentrations of 222Rn and 

its progeny in the air) 

 Management and Disposal of NORM Residue/Waste, including tailings dams and stacks. 

In relation to NORM the Federal Environmental Licencing comprises the following installation and/or 

activities: 

 NORM Deposit from Petrobras at the state of Espirito Santo 

 Transport and Export of NORM by Shell 

 Transport and export of NORM by Equinor 

 Transport and export of NORM by Petrobras 

 Petrobras NORM  deposit in Cabiunas / RJ 

 Regularization of other NORM deposits of Petrobras. 

 Activities related to NORM by the Coordination responsible for the Environmental Licensing 

of Mining Activities not related to DENEF1 activities. 

From FIG. 1 it can be seen that industries typically associated with NORM (belonging to the so-called 

positive list) such as Aluminium, Copper, Tin and Niobium are widely present in the Brazilian territory.  

The total revenue of the mining sector in Brazil was estimated to be R$ 209 billion in 2020 (~ US$ 40 

billion). Sixty- six percent of that income comes from iron ore, followed by gold (11%) and copper (7%) 

as shown in FIG.2. 

 
1 DENEF stands for Environmental Licensing Division related to Nuclear Energy, Thermal, Wind and Other 
Alternative Sources. 
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Figure 1 depicts the mineral deposits in Brazil.

 

FIG. 1: Mineral deposits in Brazil 

 

FIG. 2: Contribution of commodities to the total revenue of the mining sector in Brazil (in %) 
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It has been reported that the Nuclear Regulatory authority controls a total of 54 mining and processing 

facilities with a regional distribution that can be seen in Fig. 3. Most of the mining and processing 

facilities controlled by the regulatory body are concentrated in the south-eastern and northern region 

of the country with a 23 and 16 of these facilities respectively (Fig.3) 

 

Fig. 3: Regional Distribution of Controlled Mining and Processing Facilities in Brazil 

The standard CNEN NN 4.01 classifies the mining and processing facilities into three categories. The 

level of requirement for the industries classified in these categories will vary from what could be seen 

as a notification to a full licensing process varies accordingly. More details on the standard can be seen 

in the annex of this report.  

These categories are presented below: 

Category Specification 

Category I: Total Activity concentration of ores, by-

products, or waste > 500 Bq/g 

Category II: Activity concentration of ores, by-products, or 

waste ≥ 100 Bq/g and ≤ 500 Bq/g 

Category III Activity concentration of ores, by-products or 

waste < 100Bq/g  and > 10 Bq/g  

 

 

Regional Distribution of Controled Mining and 
Processing Facilities in Brazil 

south east north northeast midwest south
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The standard also states that the safety and radiation protection requirements do not apply to these 

facilities whenever: i) total activity concentration < 10 Bq/g averaged over 3 years, ii) there are no 

changes in the processes iii) the effective annual dose to workers is below 1 mSv and iv) the annual 

dose to the representative person of the public is below 0,3 mSv. 

Of the 54 controlled facilities 10 belong to Category I (Total Activity concentration of ores, by-products 

or waste > 500 Bq/g); 5 to Category II (Activity concentration of ores, by-products, or waste ≥ 100 Bq/g 

and ≤ 500 Bq/g ) and 15 to Category III (Activity concentration of ores, by-products or waste  < 100Bq/g  

and > 10 Bq/). Eight are exempted from regulatory control while a further sixteen are subject to 

ongoing classification procedures   Depending on the classification of the facilities different levels of 

information (documentation) will be required to the operator.  

It has been mentioned that CNEN carries out inspections to classify the industries in different 

categories when the operator of the mining and processing facilities does not provide the necessary 

information to allow for the proper classification of such facilities. It has been clarified that in principle, 

the operator of the facility needs to present the results of the characterization of the materials in the 

process. It has also been reported that some of these operators declare that their operations are 

“radiation free”. As a result, they do not feel the need to present any results.  

In such cases, CNEN will implement inspections of the facilities. The CNEN inspection process starts 

with taking and characterizing samples according to standard protocol. Samples include ore and waste 

streams resulting from the processes.  

Characterization analysis are then carried out by CNEN in its own laboratory.  

It has been reported that the relative radionuclide activity concentrations in specific streams of the 

industrial process such as slags, tailings and other residues are responsible for the classification of  

such facilities in different and progressively more restrictive categories. 

Presentations on these matters in the Workshop did not, however, make clear if and/or how 

environmental impacts and occupational exposure are assessed and considered (if considered at all). 

It was commented that while “disposal” of such residues by operators onsite is allowed,  that solution 

may not be appropriate for  the long-term particularly when the characteristics of the site in current 

use  do not meet the requirements established for “final disposal facilities”. The need to have in place 

mechanisms and procedures to conduct a Safety Analysis of the “Disposal Facilities” from a long term 

perspective have been stressed with emphasis on the need of having qualified personnel and 

computational tools to be used in such analysis. Concern has also been expressed in relation to the 
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need of evaluating the structural safety of waste/tailings dams. Finally, concerns were expressed 

about institutional controls of many “disposal facilities” e.g. a) prevention of unauthorised access onto 

site and b) acceptance of the disposal facilities by local communities and/or national stakeholders. 

The Workshop did not make clear what consequences  a facility operator might face in the event it 

does not comply with  CNEN regulatory  requirements as for example not meeting the demand for 

regular submission  of details of the radiological characterization of samples of residues generated 

during normal daily  operations. In this regard, it is believed that if an effective enforcement 

mechanism was  in place i.e. one that obliged the operators to present radiological characterization 

to the regulatory authorities, that this would open opportunities for the operation of a larger number 

of suitably qualified and equipped independent  laboratories to meet these needs. The laboratories 

could work under a system of accreditation, defined and overseen by CNEN. 

A bottleneck for the operation of such system is the lack of accredited laboratories for radiological 

analysis in the country. In the case that an operator needs to have samples of its operation analysed, 

the availability of laboratories capacitated (accredited) to run radiological analysis in the country is 

limited. As reported, there are only two of these laboratories in Brazil; one of them – the LAPOC - 

belonging to the regulatory authority and the other one being a private laboratory. By law – as it was 

explained – the LAPOC/CNEN cannot provide services to private companies and is only able to serve 

the nuclear regulatory body on the inspections conducted by the organisation. It has also been 

revealed in the discussions that established procedures for the sampling of NORM residues and the 

subsequent radiological analysis are inexistent. In such circumstances, the acceptance of the results 

related to the radiological characterization of NORM residues by the operator of a facility is indeed 

uncertain and that is an issue that shall be addressed. 

If in one hand the materials in the operational processes of mining and processing industries are 

regarded as residues by the industries and the regulatory body, on the other hand their use is 

constrained by what has been considered a very restrictive criterium. It has been argued that, as a 

result of the occupancy factor associated to some  applications being low, the use of residues above 

the level of 1Bq/g could possibly be allowed without any significant increase of risks to members of 

the public vis-à-vis the undesired effects of ionizing radiation. It has also been suggested that residues 

arising from NORM related industries, with activity concentrations above 1 Bq/g, could be disposed 

as waste in industrial waste disposal facilities. For that purpose, these materials should not be 

classified as “radioactive waste”. 
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It was reported that one of the concerns of the mining companies to have stronger engagement and 

compliance with the existing regulatory framework is the fear that by declaring the amounts of 

uranium (and eventually thorium) in the different residue streams the company can have issues with 

the government because the law states that uranium is under the monopoly of  the State. The state-

owned company INB declared its interest in establishing partnerships with private companies to 

explore uranium in residues of such operations. But the existence of the law was reported as an 

impediment to this intent. 

The Nuclear authority has also conducted a survey to measure 222Rn concentrations in several 

underground mines in the country that amounts to 87 of them as per information available in 2012. 

The survey encompassed 44 of these operations. Among those, 12 presented average 222Rn 

concentrations above 1,000 Bq.m-3; 6 between 500 and 1.000 Bq.m-3 and 26 below 500 Bq.m-3. 

In terms of the O&G sector, the state-owned company Petrobras which is the most important oil 

producer in the country has established the amounts of waste containing natural radionuclides. The 

amounts of NORM waste generated by the O&G sector are significantly lower than most values 

observed in the mining and processing industry.  

Currently Petrobras has something like 18,500 drums with NORM (70% of this amount accumulated 

in the provisional deposit in Macae – Rio de Janeiro state) and circa 80,000 pipes 9.5-meter long are 

accumulated in its storage area (Fig.4). The amounts of NORM generated during decommissioning e.g. 

scale in tubulars and other operating equipment is unknown but it is expected based on international 

experience in the O&G sector that the quantity is significative.  

Fig.4 Perspective of the waste and pipes storage areas of Petrobras 
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. 

A key challenge for the O & G sector vis-à-vis NORM  is that there is no final disposal facility in Brazil 

available to receive  NORM waste from these operations.. It was also mentioned that it is not possible 

for the oil operators to subcontract service providers for NORM initial disposal and because all these 

drums with NORM wastes are being stored offshore in oil platforms or Floating Production Storage 

and Offload (FPSO). Because of the above, exporting NORM waste is de facto the only viable solution 

for the operator assuming it receives the formal consent of the regulatory bodies (CNEN and IBAMA) 

to do so. A case study concerning export of NORM waste to the USA was presented in the workshop. 

One presentation covered the possibility for NORM waste injection, preferably in remote areas.  

The existing disposal problem will for sure be aggravated once decommissioning of offshore 

installations begins, an issue which should be addressed from the outset to avoid bottlenecks during 

decommissioning itself. The need for decontamination of tubing and equipment with High Pressure 

Water Jetting (HPWJ) appears to be the preferred option for cleaning of material incrusted with scales. 

But this will generate significant amounts of NORM waste, with precise quantities yet to be 

determined. Another problem is that while operators of this technique need legally to be licenced to 

conduct these activities, an unauthorized company seems to  be operating  in the country that in 

addition to this lacks any formal certification of competence to carry out and sign off on these 

procedures.  

Working Group Discussions 
In order to explore the inputs provided by Brazilian speakers and international experts and discuss 

these issues further while identifying major challenges and potential solutions 6 working groups 

were formed on 

1) Regulatory Issues  

2) Inventory, Policy and Strategy 

3) Revalorization of NORM Residues 

4) Disposal of NORM wastes 

5) Sampling and Characterization 

6) Decommissioning of offshore platforms 

The next session provides a summary of the discussions entertained in each of the above-mentioned 

working groups. 
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WG 1 Radiation Protection and Regulations 

The group recognized that NORM-related facilities can give rise to multiple hazards and that exposure 

to ionizing radiation is not (necessarily) the dominant one. Despite that consideration, it has been 

agreed that NORM-related operations shall be under some sort of radiation protection control since 

they do have the potential to cause exposures of workers and the public to ionizing radiation. Having 

said that, the group noted that the  Radiation Protection System – originally developed to deal with 

nuclear facilities - may not be fully adequate to be applied to natural radiation sources such as NORM 

without causing unnecessary burden to NORM-related industries and to regulatory bodies (i.e. 

unnecessary controls being imposed that will demand further efforts of the regulatory authority such 

as licensing process and inspections)  The group reinforced the notion of the adequacy of the 

application of the so called graded approach to control NORM related operations in order to protect 

workers, public and the environment. In this aspect, the optimization principle of radiation protection 

should be the driving force behind this graded approach.  It is to be noted however, that CNEN has 

already regulations that resemble a graded approach. Despite of that the group considered that 

NORM CNEN 4.01 would benefit from a fresh look.  

It has also been recognized that both the nuclear regulatory organization (CNEN) and the 

environmental one (IBAMA) should continue working  together eventually towards the adoption of a 

regime where some industries could be excluded from regulatory control of  CNEN once it can be 

assured, based on solid evidence, e.g. analytical results provided by accredited laboratory, that the 

activity concentrations of radionuclides in the 238U and 232Th series   are below 1Bq/g. In that case 

CNEN could still perform systematic inspections over representative number of randomly selected 

facilities, in order to verify if the conditions of exemption still remain. 

Discussions were also dedicated the interpretation of the values of 1 Bq/g or 1mSv/a both used to 

exempt NORM operation from further regulatory controls. The group debated which one of these 

criteria would be the most appropriate one to be used in the management of NORM residues and 

whether they should be applied to all industries or if in a case by case basis.  

The group found out that NORM residues, when classified as wastes, should not be considered 

radioactive waste since many unnecessary constraints for these materials’ management and burdens 

to the government arise from that classification without any meaningful contribution to safety. 

Instead of being termed radioactive wastes they should be called NORM wastes and be 

treated/managed as hazardous (industrial) waste. In case the material  be of further use in the 

economy and there is a market for it (i.e. be a by/co-product instead of  waste) that practice should 
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be encouraged by the competent authority with appropriate conditions for the use being defined in 

line with the principles of sustainability and safety requirement as established by IAEA. That concept 

is already incorporated by many mining and processing facilities in Brazil, controlled by CNEN, that 

already term the materials generated in their processes as residues instead of waste.  

In terms of the wastes generated by the Oil and Gas industries it has been found that they have to be 

managed under a very bureaucratic process designed for wastes arising from nuclear installations (see 

more information in the annex). The group indicated that clear rules for this situation, i.e. availability 

of disposal solutions for the wastes generated by the O&G operations would facilitate the safe and 

eventually cost-effective management of such materials. 

One example was given of the disposal of NORM waste from one O&G operation in an industrial 

landfill after a radiological assessment was conducted. That disposal was implemented – as explained 

– under a “conditional disposal” authorization. It has not been clarified though if that practice can be 

taken expanded or if it the authorization was granted in an exceptional situation, and if so why.  

Additional points raised within the group led to the conclusions that CNEN and Office of Labour 

(Secretaria do Trabalho) should work together towards identification of radiation protection 

improvements for workers at the Oil & Gas facilities. Also, important  for the proper application of 

regulatory requirements– is to encourage the establishment of laboratory network to provide analysis 

of natural radionuclides in a wide variety of samples with appropriate QA/QC protocols. Continued 

capacity in radiation protection in the different organisations involved with the objective of proper 

implementation of the protection system is highly needed. 

In conclusion, the group position was that the revision of CNEN regulatory framework, in line with the 

issues raised during the workshop, should be promoted in a timely manner. 

WG- 2: Policy/Strategy/Inventory 

The main objectives underpinning the activities of working group 2 was the discussions around aspects 

related to NORM policies and strategies on NORM residues management and on the development of 

the inventory of NORM residues/waste generated in the country. The implications of the current 

regulatory framework on achieving a sound management and control of NORM residues was also 

contemplated with additional attention being paid to due consideration of advantages of transitioning 

to production models based on prevention of waste generation, recycling and recovery of residues as 

opposed to the current linear system.  
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The group started by recognizing the existence in Brazil of conditions that can support the 

achievement of a sound institutional framework, in turn leading to that can lead to an optimized 

management approach for NORM in the country. These include but are not restricted to: 

 Having in place regulatory framework that is in line with the IAEA Basic safety Standards as 

outlined in the GSR Part 3. I 

 Good cooperation amongst different regulatory authorities that have a say in NORM related 

issues 

 The nuclear regulatory authority (CNEN) that plays a key role in the controls applied to NORM 

related industries disposes of a competent, highly skilled workforce well forced on NORM 

related issues 

 Fluid dialogue between operators of NORM related industries and relevant regulatory 

organisations. In this regard it has been recognised that most of the NORM related industries 

in the country are committed to manage NORM in a responsible way with due consideration 

to human health and the environment.  

 The size of the O&G sector in Brazil favours the establishment of a private agents that can 

supply the necessary services to support appropriate management of materials that are 

considered as NORM wastes. 

 A great deal of information on NORM residues and wastes generated in the country is already 

available, including the mining and the O&G sectors 

Despite the above considerations Brazil face different challenges toward the implementation of a 

sound, timely and cost-effective management framework to deal with NORM. To start up the 

establishment of National Policies to deal with NORM was seen as an important step to be taken by 

the country. Policy instruments would provide, among other things, attributions of clear 

responsibilities of the different regulatory bodies in relation to NORM. It would also be important to 

set out the application of sustainability principles in line with the concepts of circular economy. This 

can be achieved by setting up the necessary conditions for the promotion of the use of residues in line 

with the principles of the circular economy.  A crucial policy decision would be to establish whether 

NORM waste (i.e. when no use can be attributed to the material) is to be defined as radioactive or 

hazardous/industrial waste. 

No doubt that one of the most pressing challenges of the country is to have in place management 

solutions for NORM when these materials are declared waste. The lack of disposal options imposes 

that exportation of these materials ends up as being the only disposal solution though it may be 
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argued that this is an unsustainable option. That situation might be aggravated when the 

decommissioning of offshore platforms takes place.  

The existence of room for the simplification of the control of NORM related industries – especially in 

the mineral sector - was recognized. The current regulations for instance do not include provisions for 

the exemption and/or clearance of particular activities and materials (residues and waste) based on 

dose criteria. If that were the case, the group indicated that more options would be available to use 

and recycle NORM residues. 

The lack of funds for implementing the remediation of NORM contaminated sites was recognized as 

an important constraint. The proper identification and register of these sites were recognized as 

relevant actions to be put in place by the Brazilian authorities.  

In order to tackle the above challenges WG #2 considered appropriate that the competent authorities 

should work together to have in place a national policy  and strategy that, in their turn, would allow 

for the implementation and consolidation of a holistic (integrated) framework for NORM management 

in the country. Such policies should be the result of a comprehensive dialogue that would encompass 

different stakeholders representing different sectors of the society. Such policies should establish, 

among other things: 

 The extent that the definition of NORM waste as radioactive waste prevents the development 

of optimal treatment/recycling and disposal options and places unnecessary burden on 

industry and regulators? 

 Economic instruments aimed at promoting the development of waste valorisation 

technologies or at fostering industries to adopt circular economy models  

 Encourage voluntary agreements (of which IBRAM sectoral commitment is a good example) 

and education and training programs targeting the relevant actors involved in NORM residues 

management including provisions for general public information. 

In order to achieve policy goals, a national strategy should be developed and implemented. Two 

critical elements that will inform the establishment of such strategy would be: 

 Definition of an inventory of the (priority) NORM waste streams in the country. As part of this 

action it should be identified the organisation responsible for developing and maintaining the 

national NORM waste inventory 

 Cost considerations related to different management options of the waste streams identified 

in the item above. 
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WG-3 – Revalorization of Residues  
 

The discussion of the Working Group on Residue Revalorisation led to a consensus of the current state 

of NORM residue management in Brazil, as shown in Fig. 5. That encompasses types of residues, 

source/ producing industries, relative percentage of use, environmental impact, etc. Objective factors 

such as environmental impact, damage and pollution, are balanced against subjective factors, such as 

public attitudes and effects such as fear, anger, resistance, which are now recognised as an essential 

part of sustainability reporting and investment risk analysis. 

Fig.  5  shows a complete range of management options - from disposal (zero use) to 100% use (zero 

waste) ,of NORM mine residues,  which accurately describes the present state in Brazil, and, with some 

modifications in terms of relative quantities, in many other countries as well. It raises some obvious 

comments and questions. 

 

Fig. 5 NORM residue management and revalorization: current state analysis2 

 

 

 
2 Acknowledgement: grateful thanks Frank Winde for development of this figure during and after the 
workshop, with comments and inputs from Julian Hilton 
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 Unproper Classification of Industries 

While the label “NORM industries” is commonly used, not least by IAEA to group a set of extractive 

industries together, there is a very wide gulf between the quantities of residues produced as 

between industries. In the phosphate sector, production is measured in the hundreds of 

thousands or millions of tonnes, the great bulk of which, as phosphogypsum (PG), being  

significantly below the IAEA 1Bq/g threshold for considering a NORM material from a regulatory 

perspective as exempted from regulatory control.  The term “waste” has been historically loosely 

applied by industry operators to describe any material not of direct commercial interest to them. 

Because of that, the term has been so far associated with large quantities of materials although if 

strict scientific considerations are taken into account (i.e. from the risk management or Health, 

Safety, Environment [HSE] perspectives) there should be no impediment for their use. This is 

essentially the case for phosphogypsum. By calling it radioactive material revalorisation of the 

material will be unnecessarily deterred. Besides the use of PG as soil conditioner, which is 

successfully done in Brazil, other possible application can be considered given  the large volumes 

of stacked PG. One of these possibilities is to use PG as a component of building material. 

 Inventory of NORM in residues  

The ENVIRONET NORM Project is preparing a NORM Inventory that will be published soon. One 

chapter of this document is related to the “Phosphate industry in Brazil”.  One step important for  the 

revalorization of PG is to start building a NORM inventory of NORM related industries in Brazil.  

 Sampling and measurement 

Common standards and procedures for sampling, characterisation and measurement will enhance 

operator transparency and accountability while fostering public understanding and acceptance. 

Laboratories and personnel should be subject to accreditation and certification procedures with 

appropriate training of staff and independent quality assurance (e.g. inspections and audits), plus 

peer-to-peer networking and sharing of good practices. 

 Economic viability of reuse and reprocessing 

Procedures for well-structured cost-benefit analysis of use vs disposal of NORM materials should be 

put in place in line with international financial risk assessment and sustainability reporting standards 
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 Mixing of residues with different activity concentrations 

While the grouping of NORM industries in a “positive list”  is currently a well-accepted approach, this 

practice can produce he unintended consequences such as treating NORM materials in a “one fits all” 

categorization and  often clouded by a regulatory classification system essentially derived from the 

nuclear industry.   

The result of the above situation is that residues containing higher levels of radioactivity - such as 

scales – that by the way are equally found in phosphoric acid production and in oil and gas operations, 

are mistakenly mixed with PG. Therefore, if a different grouping is adopted, and materials are 

segregated according to their activity concentrations the very low-level materials is kept strictly 

separated. The common practice in the phosphate sector of burying spent filter cloths, used PPE etc 

in PG stacks should be strictly prohibited. 

The discussions led to the following recommendations:   

Recommendation 1: Authorities should consider separating very low-level NORM residues (less than 

or equal to 1 (-5?) Bq/g from production “wastes” e.g. scale on filter cloths or the walls of tubulars, 

where activity concentration levels are likely to be at least three orders of magnitude higher).  

Recommendation 2:  Revise definitions of “waste” to exclude materials that are evidently reusable 

either “as produced” or with only very minor pre-treatment, e.g. neutralisation to modify pH, even if 

there is no immediate market demand. 

Recommendation 3: An independent review should be conducted of current barriers to market access 

for the treatment and revalorisation of NORM residues, or recycling of production facility equipment 

(contaminated tubulars, equipment, rigs, vessels etc) with evidence-based options, as justifiable, to 

lower or eliminate any barriers that are unnecessary. Minimum use targets of high volume, low activity 

residues should be considered as regulatory options for encouraging/ fostering use. 

Recommendation 4: As blending down can result in the safe and beneficial uses of some NORM 

residues marginally above exemption activity concentration levels, this practice should be encouraged 

subject to strict quality control and independent monitoring.  

Recommendation 5: In terms of stakeholder outreach and engagement communications strategies 

and awareness-raising activities care should be taken not to cause fear and anxiety among the public 

about revalorising very low risk materials. Use of the proportionality principle should apply in equal 

measure to that of the precautionary principle as in many cases the long-term risks of disposal and 
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continued accumulation of high volumes of residues, with commensurate pressure on land use, will 

far outweigh the benefits of use 3 

Recommendation 6:  In the context of transitioning to a circular economy, previous efforts in Brazil 

led from IPEN to pioneer uses of PG in construction materials, e.g. affordable housing, should be 

restarted with a view to mining out legacy materials for use in the construction sector. 

Recommendation 7: “Comprehensive extraction”4  approaches should be taken to include all 

potentially usable resources in ore bodies, not just a single primary target mineral or energy resource. 

An excellent reference case is available in the Santa Quiteria project with its integrated resource 

recovery flowsheet covering both phosphate and uranium resources as shown in Fig. 6 below. In such 

an approach environmental and economic benefits are both delivered. From a project finance 

perspective there are multiple revenue sources from a single deposit and environmentally “waste” 

volumes (i.e. materials discarded because of no interest to the project owner) are much reduced. 

 

Fig.  6. Santa Quiteria project Comprehensive Extraction approach 

  

 
3 See IAEA Safety Report 78 (2013) recommending use of PG and economically and environmentally preferable 
to disposal. 
4 Comprehensive Extraction” has been a major topic of IAEA inter-regional projects of which Roberto Villas 
Boas, Hari Tulsidas and Julian Hilton were key participants. 
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As some final outputs coming from the WG discussions two desired outcomes were articulated. They 

are: 

1. Circular Economy Approach - “All waste is to be seen as a resource for which we have not yet 

found a marketable use” 

2. In the scope of NORM related industries, if the use for a specific residue is not yet anticipated 

it would be desirable, instead of calling that residue radioactive waste, the concept of 

hazardous waste or reusable resource could be adopted instead. 

WG-4: Disposal Options 

The discussions of this WG were centred on the identification of the main technical issues to be 

addressed in relation to the implementation of strategies vis-à-vis different disposal options for NORM 

wastes. 

In the discussions, a starting point was the recognition that the Federal Law 10,308 (Brasil, 2001) 

(described in more details in the annex) assigns responsibility for the final disposal of radioactive waste 

to the Brazilian Government, through the Brazilian Nuclear Energy Commission (CNEN), noting that 

the law makes it possible to CNEN to delegate the design, construction, and operation of a disposal 

facility to third parties. The group considered that this is a well-established mechanism to serve the 

management of radioactive waste from nuclear and radioactive facilities; however it is questionable 

(and evidence exist that it is not)  if it works well for the management of NORM waste. As already 

noted, NORM waste is classified as Radioactive Waste within the Brazilian regulatory framework 

established in 2014, after the publication of the Federal Law, and therefore the current legal provisions 

also have implications to NORM waste disposal. . The group, similarly, to what has been raised by 

WG#1 and WG#2, considered that it would be appropriate to reassess the adequacy of classifying 

NORM waste as radioactive waste as it happens in the current Brazilian legal framework. That 

reassessment would imply in reconsidering attribution of responsibilities on NORM disposal, either 

the government (other than the regulatory body), operating organization or qualified private 

companies, therefore it is recommended that ongoing discussions and approaches on duties by the 

final disposal and the institutional control after closure, the cost liability and funding be clearly 

addressed in specific legislation. 

The group noted that authorities should be open to consider (assess) different disposal options and 

should establish safety goals to be met by the different systems in such way that long term protection 
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of members of the public and the environment can be ascertained ideally by means of passive controls 

instead of those that would require (costly) operational and maintenance interventions. 

The group similarly to the other recognized the importance of having in place well defined NORM 

waste inventories with a view to support the decision-making process regarding the determination of 

the optimal disposal option(s). A comprehensive and consistent inventory should include 

considerations on the volume of waste stream, the range of the activity concentration of each 

radionuclide of interest and the frequency distribution of volume against activity concentration. For 

O&G producers, the inventory of some wastes streams is already known, but efforts should be 

employed to estimate other important streams, such as from decommissioning of subsea assets.  

Currently, the adopted values in the national regulatory framework for clearance of solid waste 

containing natural radionuclides are equal to the exemption levels and in line with those 

internationally recommended (as for example by the IAEA). They correspond to an activity 

concentration limit of 1 Bq/g for each radionuclide in the uranium or thorium decay chain.  The 

clearance of NORM residues containing activity concentrations above this value may be appropriate 

in certain situations, provided that the regulatory body believes that future exposures associated with 

such wastes will not require the reinstatement of controls. In this sense, clearance of NORM waste 

under some specific conditions (conditional clearance) is possible to be admitted by the regulatory 

body. Conditional clearance can be applied to a particular material; sometimes for a specified amount 

of that material and/or to a particular destination of the material. Example of the application of 

conditional clearance include situations involving scrap metal for recycling (melting) and NORM waste 

to be disposed in landfills. NORM waste exceeding the clearance level of 1 Bq/g, could be released 

with no further radiological consideration, provided that specific dose criteria set by regulatory body 

are fulfilled. It is possible to derive conditional clearance levels in terms of activity concentration per 

unit mass, or activity concentration per unit surface area, using an appropriate set of scenarios. 

Conditional clearance levels derived in such ways will depend on how credibly it can be ensured that 

the scenarios considered in the derivation of the (dose) criteria associated with the clearance level are 

met for the specific material. Therefore, it is recommended that the conditional clearance in a graded 

approach could be implemented (or set) in national regulation by means of derived activity 

concentration range (as well as an annual total activity and volume), from a particular set of scenarios, 

aiming  to NORM disposal of, for example, in a hazardous waste landfill (such as done in the UK). 

For NORM waste with higher activity concentration range, that cannot be cleared (under specific 

conditions as suggested above) it may be necessary an authorized repository (near surface, deep 
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disposal). It would be important the regulatory body to launch a document where it could provide 

guidance and pre-validate forms of disposal that would be accepted in Brazil. 

For available NORM disposal options, it is necessary to have a consistent understanding of the host 

rock formation and the surface/groundwater flow systems involved in the disposal chosen facility. 

Available data from the monitoring programs and the experience from the operator with regard to 

the environmental licensing requirements could be used as the basis for the safety assessment of the 

disposal option. However, in considering some deep disposal (e.g. NORM injection facility) is 

important the country having a strong underground monitoring program to prevent aquifers 

contamination such as, for example, the Underground Injection Control Program of USEPA, through 

the environmental regulatory framework and defining requirement for such. 

From the discussions on the WG-4 and previous presentations, it is important to highlight that Brazil 

has an available technological capabilities and expertise that are already in motion to address 

solutions for NORM waste disposal: O&G operators, researchers, private service companies and 

regulators. Initiatives such as this workshop could help to join the efforts of these assets in order to 

optimize the results.      

WG – 5 Sampling and Characterization  
 

The main objective of WG5 was to assess the role of sampling and characterization within the general 

context of NORM, the infrastructure available in the country and the challenges for the laboratories 

involved in this activity. Although the group focused the discussions on radiological characterization, 

it was a common understanding that the characterization of NORM may involve several other aspects 

such as chemical characterization. 

It was clear to the group that sampling, and characterization are a crucial step in the management of 

NORM, whether to establish an inventory, verification of compliance with regulatory requirements, 

process control and pre-disposal activities. Another important aspect of characterization is the scope 

of occupational radiation protection. 

The WG#5 Group assessed that NORM residue involves a wide range of materials. Therefore, its 

sampling as well as its characterization must be designed to meet each specific type of NORM. Thus, 

in some cases, sampling and subsequent characterization in laboratory is recommended. In other 

cases, in situ measurements seem to be the most suitable. 
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As far as Sampling of NORM waste is concerned, the group recognized that there is a Brazilian 

regulation that deals with the theme (ABNT 10.007 – Sampling of solid waste). Nevertheless, it was a 

common perception that this standard is incomplete (too general) for the field activity, requiring the 

guidance of a specialist, even for the simplest cases of sampling. 

It was also pointed out that the USEPA - MARSSIM (Multi-Agency Radiation Survey and Site 

Investigation Manual) could be an appropriate tool for final status survey to demonstrate that a site, 

previously NORM decontaminated, is in compliance with a radiation dose regulation. 

The work group also identify a lack of professionals who could be CGREC / INMETRO evaluators in the 

area of “sampling of radioactive materials”, making it difficult to accredit ISO 17025 this activity. 

Finally, the group highlighted (regarded Sampling) that there is an opportunity to create a work group 

with the objective of harmonizing national and international standards and, if applicable, proposing 

specific NORM sampling procedures, containing at least the minimum sampling requirements. 

In regard of radiological characterization, the focal point of the discussions was the accreditation of 

laboratories in the ISO 17025 standard. The group acknowledged an improvement in the country's 

analytical capacity with the entry of new private sector companies enable to provide this type of 

service.  

The group noted that these new laboratories, in the Brazilian market, created a new paradigm on the 

recognition of laboratories with the implementation of ISO 17.025. It was also highly recommended 

that the other national laboratories make efforts to obtain accreditation of the international mutual 

recognition standard ISO 17.025. 

It was also informed that there is an initiative of IRD/CASEC (Committee for assessment of testing and 

calibration services), which has already formed a working group to present the minimum 

requirements for recognition of laboratories for the analysis of environmental samples by 

spectrometry gamma spectrometry, and foresees by the end of 2021 the completion of the work. 

The group noted that “in-situ” characterization using a high-resolution spectrometer, when properly 

performed, produces results that are compatible with laboratory results. However, it recognizes that 

a group of samples must be sent to the laboratory for analysis.  
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WG – 6 Decommissioning 

The objective of the discussions of this WG  was to establish a common understanding of how to deal 

with the issue of decommissioning of O&G installations vis-a-vis the presence of NORM and how to 

establish an integrated approach to NORM waste management in the O&G operations considering: 

1. Route for final destination of waste in Brazil. 

2. Life cycle approach. 

3. Evaluation and characterization of generated waste 

4. The existing requirements and recommendations. 

5. The regulatory framework for decommissioning. 

The issue of decommissioning was addressed within the context of the expectation of an increase in 

this activity in Brazil in the coming years and the need of identifying the amounts of NORM wastes e.g. 

equipment with incrustations and oily sludge from the bottom of oil storage tanks to be generated 

with those operations.  

1. Route to permanent destination in Brazil: 

The finding of a regulatory gap for the final disposition of NORM was the starting point of the 

discussions. 

The lack of regulations by the National Nuclear Energy Commission (CNEN)  that allows for the final 

disposal of waste contaminated with NORM, above the clearance level  established by CNEN 3.01 / 

2014 (CNEN, 2014) for the radionuclides 226Ra and 228Ra imposes restrictions to the adoption of waste 

disposal technologies in Brazil. 

Some waste generated in the operation may be contaminated with NORM. To guarantee the 

radioprotection of people and the environment, the cleaning techniques of equipment and tanks in 

decommissioning must provide the “best cleaning”, with the removal of sludge and incrustations 

present. 

It is evident that the disposal of uncontaminated waste is cheaper than the disposal of contaminated 

waste, which points to the concept of “cleaning everything”, “cleaning the best possible” and 

executing the final disposal with appropriate technology to the material classified as residue. 

The final disposal options depend on economic viability and the options offered by the waste 

treatment market. In the current context, based on the operation and not the decommissioning, the 
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export of waste contaminated with NORM has been adopted by the oil and gas operators in the 

country. 

This alternative, primarily adopted at the moment (export of contaminated waste), has a high cost 

and requires sustainability analysis in the context of increased volumes generated in the future 

decommissioning of production platforms and submarine systems that may be removed from the site. 

2- Life cycle approach 

In the debates, the need for Operators and Regulators to work with a planning and evaluation 

approach during the life cycle of oil production units was noted. The knowledge and monitoring of the 

operation phase will allow, in the decommissioning phase, to work with complete and consistent 

information. 

The precautions identified in the analysis of cleaning activities during the operation phase must also 

be followed in the decommissioning phases in two aspects: 

 Radioprotection, with the objective of protecting health and exposed workers 

 Management of waste contaminated with NORM, after removing the materials and 

equipment to be decommissioned to protect the environment. 

Considering the low probability of exposure of people in underwater activities, it was recommended 

as a practice that, in the removal process, all equipment openings are closed. 

3 - Evaluation and characterization of waste generated 

Within the context of the life cycle, the need for a permanent monitoring plan by operators was 

emphasized in the discussions. 

There is a perception of the need for operators to evolve international best practices in waste sampling 

and characterization methodology. 

The experience presented by a WG6 expert suggests following the methodology shown in two steps: 

1. The first step refers to confirmation of whether there is contamination, pointing out trigger 

values, to technically justify the need for sampling and characterization. Some approaches 

were discussed, such as the use of double background (IOGP, 2008) or quantitative triggers of 

0.3 µSv.h-1 (value used in Norway according to Expert information), or  0.5 µSv.h-1 (value used 

by some companies in Brazil). 
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2. Second step refers to the monitoring system with sampling performed by collecting material 

from the equipment that presented rates and forwarding it to the laboratory for analysis by 

gamma spectrometry. Systematic monitoring of dose rates performed to classify areas with 

the objective of protecting workers, identifying, and mapping that contributed to the NORM 

inventory. 

Another topic addressed in the discussions referred to the development of a concept/limit that 

classifies the cleaning of equipment for exporting platforms. The questions raised such as how “NORM 

free” should the equipment be considered; what cleaning procedures are needed and how to 

effectively consider “NORM-free” within the expectations of international platform 

commercialization. 

The assumption of clean equipment means more favourable and safer sales conditions. 

4- Existing obligations and recommendations 

Some examples of NORM good practice guides developed in Brazil were mentioned in the discussions: 

 Notebook of Good E&P Practices - Guidelines for the Management of Naturally Occurring 

Radioactive Materials (NORM). From the Brazilian Petroleum Institute – IBP (IBP, 2019). 

 Offshore decommissioning in Brazil - Opportunities, Challenges & Solutions - The publication 

presents the results of research carried out by FGV Energia, in conjunction with the National 

Oil, Gas and Biofuels Agency - ANP, and other entities related to decommissioning in the 

country. (FGV, 2021) 

There was no consensus on the potential need of additional decommissioning plans considering that 

the platforms are not nuclear installations. On the other hand, the regulator (CNEN) ratifies that the 

existing regulatory requirements, as presented in several standards need to be consolidated in a 

Decommissioning Plan for each process/platform. The consolidation of this information is guided by 

reference (FGV, 2021). 

There was a need to expand the discussions on recommendations for operators to submit to the 

nuclear regulatory organisation a "decommissioning activity radiation protection plan" and a "waste 

storage plan" since there is still no specific regulation in force on the topic. 

5. The regulatory framework for decommissioning 

Resolution No. 817/2020 of the National Petroleum Agency (ANP, 2020), published in April 2020, 

establishes the Technical Regulation for the Decommissioning of Facilities for the exploration and 
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production of oil and natural gas in Brazil. This regulatory instrument had the participation of IBAMA 

and the Brazilian Navy. 

In the processes of environmental licensing of oil production fields (licensing by the federal agency - 

IBAMA) there is a specific chapter that deals with deactivation and the need to send the project at the 

time of decommissioning. 

From CNEN's point of view, there are no regulations that specifically deal with the decommissioning 

of oil and gas production units, as well as regulations that allow for the final disposal of NORM. 

It was pointed out the need for Brazil to define limits of action and responsibility for the improvement 

of standards and evolution / revision of the premise of the concept of NORM as waste. 

The discussions showed the need to clarify the regulatory framework for the NORM theme, with an 

impact on the decommissioning activity of the oil and gas industry, and that includes the role of the 

industry's best practices in this context, with integrated planning of standards and procedures, 

considering that the oil and gas production activity is not classified as nuclear activity. 

Such discussions can induce and streamline communication between regulators with the possibility of 

creating an environment for exchanging favourable experiences. 

Recommendations: 

1.Develop and improve the final disposal routes in Brazil to meet the expected demand for 

decommissioning for the oil and gas industry. Define an agenda for discussion among stakeholders. 

2. Develop the NORM lifecycle approach to regulations and management practices to provide 

complete and consistent, evidence-based information for decommissioning. 

3. Create a regulatory roadmap for the management of NORM in Oil and Gas Decommissioning, 

including: 

• the role of each institution involved, 

• the adoption of international best practices and their roles. 

• stakeholder participation. 

4. Operators need to implement international best practices to: 

• Sampling and characterization. 

• Cleaning procedures 

5. Develop a concept / limit that classifies the cleaning of equipment as well as for exporting platforms. 
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6. Create a forum to discuss and monitor the best practices and procedures for radioprotection and 

management of NORM in the context of high volumes expected in decommissioning. 

7. Induce dynamism in communication between regulators with the possibility of creating an 

environment for the exchange of experiences, strategy, and information. 

Conclusions 
The workshop was an opportunity to gather different Brazilian stakeholders related to NORM 

management in Brazil in a same event so that they could share their own and be aware of each of  

perspective on the different topics dealt with during the event. 

It became clear that while the country has organisations (at different levels) and professionals  with 

a good understanding of the different aspects related to NORM, opportunities exist to put in place a 

consistent approach that can provide more consistency and organisation to the way the NORM 

related issues are dealt within the country.  

The workshop also identified different opportunities for services to be provided by the supply chain 

in different areas.  

The main outcome was the identification of items that can be part of what can be called a Road Map 

that the relevant official institutions may wish to consider in order to create the proper conditions 

for an optimal implementation of the holistic approach. The Road Map should then consider: 

1) At the Policy Level – Establishment of Policy and Strategies that can, among other things, 

attribute clear responsibilities concerning regulatory aspects relevant to NORM relate 

industries and NORM residues. The workshop called the attention to the need of providing 

careful consideration to classification of NORM residue as radioactive waste as it is now. 

That situation was seen as imposing heavy constraints and burdens related to the 

management of such materials especially if disposal is considered. As part of an overall 

strategy to deal with NORM waste, Brazil could give due consideration to have private 

players in charge of disposing such materials. However, the workshop did emphasise that 

NORM residues – in a great extent – can serve beneficial uses such as application in 

agriculture or as building materials and due consideration of these possibilities and the 

creation of necessary conditions for that use should be carefully considered, always paying 

attention to safety related considerations; 
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2) The workshop has recognized the efforts put in place by Brazil in organising an inventory of 

NORM industries in operation in the country. Opportunities do exist though to enhance and 

complement this inventory with additional data, particularly on estimated arisings from 

different industries with particular focus on future arisings coming from the O&G 

operations, particularly on the occasion of the decommissioning of off-shore platforms that 

will for sure be a NORM waste generating activity. Inventory will also be important in the 

establishment of the strategy to be adopted at the national level to support the 

management of NORM residues and wastes. 

3) In connection with the above, it has been identified the need to have accredited laboratories 

in the country to support the analytical work (sampling and radiometric analysis) of 

characterization of NORM residues. Two points are particularly relevant here: one speaks 

about the enforcement of requirements for producing the analysis that are required in the 

examination of any need to establish some sort of control to these industries; the second is 

articulated with the first and has to do with the creation of a demand for such analysis that 

on its turn can stimulate the development of such services associated with an accreditation 

system.  Certified services for decontamination of tubing and other equipment 

contaminated with NORM was also mentioned.  

4) Under the regulatory perspective, it has been recognised that the radiation protection 

system faces significant challenges regarding its application to NORM. The blind application 

of the value of 1 Bq/g do not provide the optimal approach for regulation of NORM. There 

will be circumstances in which the application of residues for different purposes with activity 

concentration above that value will be still related to irrelevant risks to ionizing radiation. 

Therefore, a pragmatic approach regarding the application/use of this criterium was 

considered and use of such residues in specific applications that would be associated to 

doses below 1 mSv/a could be considered. Blending down residues with activity 

concentrations slightly above this value could also be given due consideration. Other than 

that, the concept of conditional clearance is an additional option for management of 

residues and waste with activity concentration above that value. The conditional clearance 

provides for more flexibility in management of residues/waste from authorized facilities and 

activities, whereby the regulatory body may decide that the optimum regulatory option is to 

remove a particular material from regulatory control, since it meeting a dose criteria for the 

specified destination. 
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5) It has been seen as imperative the need to make available disposal routes for materials that 

end up being classified as NORM wastes, i.e. those materials that further use is not possible 

due to their activity concentrations of radioisotopes. As it has been demonstrated, the only 

currently (viable) solution for the disposal of such materials in to export them. It was noted 

that in addition to the fact that this solution ends up being an expensive one it can not be 

considered as sustainable as rules can be changed, specially if these materials are classified 

as radioactive wastes. 

6) Attention has to be paid to decommissioning scenarios and the impact these operations will 

cause in terms of the management of NORM wastes. It is absolutely necessary that due 

consideration is given to mechanism to allow for the clearance of materials eventually 

contaminated with NORM. In this regard the workshop identified the urgent need for 

establishment of agreed upon sampling and radiological characterization protocols that can 

be used by the NORM residues/wastes generators and accepted by the relevant regulatory 

bodies.  

7) Finally, emphasis should be directed to building additional capacity in the various area that 

are needed to support NORM management related activities. In this regards effective 

approaches such as “train the trainers” could be considered.  
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ANNEX 
In this annex, a brief description of relevant standards to the management of NORM issued by the 

Nuclear Regulatory Body is provided. 

As per “Norma CNEN NN 8.01” (standard) [ 

http://appasp.cnen.gov.br/seguranca/normas/pdf/Nrm801.pdf ] in its chapter #2 covers the 

Classification of Radioactive Wastes. In article #3 item V; wastes containing natural radionuclides, 

from the natural series of U and Th,  resulting from the extraction and oil exploration, in 

concentrations of activity or activities above the clearance  levels established in the Annex VI of this 

Standard, are said to belong to Low and Intermediate Level Radioactive Waste class 2.2.  In article VI 

covers the wastes containing mineral raw materials, natural or industrialized, with radionuclides 

from the series of uranium and thorium in concentrations of activity or activities above dispensing 

levels set out in Annex VI of that Standard. These wastes are said to belong Low and Intermediate 

Level Radioactive Waste to class 2.3. It is to be noted that the standard applies to the management 

of radioactive waste packed according to what is described  in the second paragraph of article II 

where it is stated that the standard does not apply to the management of bulk waste from Classes 

2.2 and 2.3. 

In Chapter III, session I, the article 4 defines that “all radioactive installation, nuclear installation, 

mineral-industrial installation, installation for the extraction and exploration of oil or the deposit of 

radioactive waste must have a plan management of radioactive waste, within the context of the 

respective licensing and control. In the article 9 of this chapter it is stated that “the initial waste storage 

location must be included in the installation project nuclear, radioactive facilities, mineral-industrial 

facilities or storage facilities. 

In article 23 it is stated that “the storage of Class 2 radioactive waste (to which NORM appears to 

belong to) in packaging must comply with the requirements established in CNEN Norma NN 8.02 

Licensing of Low and Intermediate Level Radioactive Waste Deposits. 

Article 47 established that installations in operation have a transition period of 6 (six) months to adapt 

to this Standard. Also, important to mention that the standard does not mention the mechanism of 

conditional clearance5. 

 
5 The mechanism for conditional clearance is established only in the CNEN 3.01 Standard and is applied to 
radionuclides of artificial origin 
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The CNEN Norma  NN 8.02 LICENSING OF RADIOACTIVE WASTE DEPOSITS LOW AND MEDIUM LEVELS 

OF RADIATION [ http://appasp.cnen.gov.br/seguranca/normas/pdf/Nrm802.pdf ]establishes the 

general criteria and basic safety requirements and radiological protection aspects related to the 

licensing of initial and  intermediate storage  and final deposits of low and intermediate level 

radioactive waste, in compliance with the Law 10308/2001. In its third paragraph it is stated that this 

Standard does not apply to the licensing of Classes 2.2 and 2.3 radioactive waste deposits that are not 

contained in packaging. Similarly, in its paragraph 5 it is established that this Standard does not apply 

to tailings dam systems containing radionuclides of long half-lives resulting from the operation of ore 

treatment plants and other mining industries. 

In chapter III “CLEARANCE OR DEPOSITION METHODS” article 4, item III. B it is said that wastes from 

classes 2.2 and 2.3 must be deposited in deposits close to the surface or depth defined by the safety 

analysis. 

The CNEN Resolution 179/14 from November / 2014 deals with the USE OF PHOSPHOGESS IN 

AGRICULTURE AND IN CEMENT INDUSTRY. [ 

http://appasp.cnen.gov.br/seguranca/normas/pdf/Nrm488.pdf ]. The Article 1  establishes, as a level 

of dispensation (clearance)  for the use of phosphogypsum in agriculture or in cement industry, the 

limit value of 1,000 Bq/kg for concentration of radio-226 activity or radio-228, for each radionuclide. 

This resolution is complemented by regulatory guide entitled “Procedures for the verification and 

analysis of phosphogypsum for use in agriculture and cement industry”.  It is established that the 

operator or owner of the stack shall determine the activity concentration of Ra-226 and Ra-228 at 

least once a year in the part of the stack from where the PG will be removed for distribution/selling. 

The sampling plan shall be elaborated and submitted to CNEN at least one month prior to the 

implementation of the sampling that ideally should be overseen by one of the staff of the organisation. 

At least 30 samples shall be taken in regular intervals in the surface of the stack from where PG will 

be removed. If the stack is no longer active that sampling should be “stratified”.  

Another Standard that is relevant to NORM in the Brazilian context is the Norma CNEN 4.01 SAFETY 

REQUIREMENTS AND RADIOLOGICAL PROTECTION FOR MINIING-INDUSTRIAL INSTALLATIONS [ 

http://appasp.cnen.gov.br/seguranca/normas/pdf/Nrm401.pdf ] . In the 2nd article of this standard 

it is established that the aim is to establish safety and radiological protection requirements with a view 

to issuing Authorization for the Possession, Use and Storage of Ores, Raw Materials and Other 

Materials Containing Radionuclides from the Natural Series of Uranium and / or Thorium in Facilities 

Mining-Industrial. It is also established that it is the responsibility of the Holder of the mineral-
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industrial installation to keep under control the ores, raw materials and other materials containing 

radionuclides from the natural series of uranium and / or thorium, and cannot freely dispose of them. 

In the second chapter, Article 6 the classification scheme for such facilities is provided for the purposes 

of applying this Standard. The mineral-industrial installations are classified into three categories, 

according to the gradation of potential risk. Category I includes installations that present a total 

concentration of activity of the radionuclides from the natural series of uranium and / or thorium 

greater than 500 Bq/g; Category II comprised the installations with  activity concentration of the 

radionuclides of the natural series of uranium and / or thorium between 500 Bq / g and 100 Bq / g; 

and Category III include installations that present total activity concentration belong to category III 

radionuclides from the natural series of uranium and / or thorium less than 100 Bq / g and more than 

10 Bq / g. o After CNEN has defined the category in which the installation is classified, the Holder must 

request with CNEN, prior to the start of activities, the Authorization for Possession, Use and Storage 

of Ores, Raw Materials and Other Materials Containing Radionuclides from the Natural Series of the 

Uranium and / or Thorium for the mineral-industrial installation, in accordance with this Standard. For 

Category I installations, the application must be accompanied by a Radiological Safety Analysis Report. 

For Category II installations, the application must be accompanied by the following plans: 

1. Occupational Radiological Protection Plan. 

2. Environmental Radiological Monitoring Plan. 

3. Radioactive Waste Management Plan; and 

4. Preliminary Radiological Decommissioning Plan; or 

Finally, Category III installations, the application must be accompanied by a more limited set of 

information 

Law 10.308 [http://www.planalto.gov.br/ccivil_03/leis/leis_2001/l10308.htm] deals with site 

selection, construction, licensing, operation, inspection, costs, indemnity, civil liability and guarantees 

relating to radioactive waste deposits, and other measures. 

This law is of particular importance as – once NORM waste is defined in the scope of Standard NN 8.01 

as radioactive waste the disposal of these materials will be covered this law. In its article 2 the law 

establishes that the Art. 2 the Government through CNEN, is responsible for the final destination of 

radioactive waste produced in the national territory. The following types of radioactive waste deposits 

can be installed and operated: 



 

37 
 

 initial deposits (storage facilities of radioactive waste in which the licensee is the legal entity 

responsible for its administration and operation. The license is granted by CNEN); 

 intermediate deposits (storage facilities for treatment and conditioning of radioactive wastes 

from medical, industries and research reactors facilities, aiming at their removal to a disposal 

facility. The holder of these waste is CNEN through its nuclear Research Institutes); 

 final deposits 

The initial deposits used for the storage of tailings in the ore extraction or beneficiation facilities may 

be converted into final deposits, with the express authorization of CNEN through it’s Research and 

Development Board (“Diretoria de Pesquisa e Desenvolvimento – DPD”) that is responsible for 

designing, building, and installing intermediate and final deposits of radioactive waste. However, 

these services may be delegated to third parties, with the full responsibility of CNEN/DPD being 

maintained. The law also establishes that the responsibility for the licensing of initial, intermediate 

and final deposits rests with the regulatory arm of CNEN, i.e. the Radiation Protection and Nuclear 

Safety Board (“Diretoria de Radioproteção e Segurança Nuclear – DRS”) that will also be responsible 

for the inspection of initial, intermediate and final deposits.  

The authorization holder for the operation of the waste generating installation will bear the costs 

related to the selection of sites, design, construction, installation, licensing, administration, operation 

and physical security of the initial deposits while CNEN will bear the costs related to site selection, 

design, construction, installation, licensing, administration, operation and  security of intermediate 

and final deposits. However, CNEN may enter into agreements for mutual cooperation with third 

parties relating to the total or partial effectiveness of the site selection, design, construction, 

installation, licensing, administration, operation and security of intermediate and final deposits. 

By the simple act of delivering radioactive waste for disposal in intermediate or final deposits, the 

authorization holder for the operation of the generating facility transfers to CNEN all rights over the 

waste delivered.  

In accordance with Law 10,3086, CNEN through its Research and Development Board (DPD) is 

responsible for the development of a project for the disposal of radioactive waste from the main 

producers in the country. In November 2008, CNEN/DPD has proposed a project of a near surface 

repository for low and intermediate level radioactive wastes (short-lived; Class 2.1) and in November 

 
6 The text of Law 10,308 will change soon, due to MP n° 1,049, of May 14, 2021, regarding the attributions of 
the CNEN and ANSN (National Nuclear Safety Authority). 
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2009 is signed the project charter aiming to the licensing and commissioning of this facility. The waste 

inventory to be disposed of includes those from the NPPs operation, from nuclear fuel cycle, the 

decommissioning waste and from the medicine, industry and R&D applications. Material classified as 

NORM is not foreseen to be disposed of in this repository. 

Brazilian Nuclear Program Development Committee (CDPNB), in 2019 (Resolution #17/2019 ), created 

the technical group to establish guidelines and targets for the establishment of National Nuclear and 

Environmental Technology Center  (CENTENA) for Disposal of Low and Intermediate Level Radioactive 

Waste.  
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