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In Argentina, on the year 2009, Generic Clearance Levels based on the IAEA Safety Standards Series RS-G-1.7 (2004), and the Document Safety Series N°44 ( 2005) of the IAEA, were adopted by resolution of the Directors Board. On the year 2011, the first regulatory guide (AR 08 rev 0) addressing the main concept of clearance and the necessary recommendations for its implementation was published. Since then, the Nuclear Regulatory Body provided many workshops and training courses to users of radioactive materials of different facilities, such as Category I and II facilities, as well as operators of NPP´s. The main objective of these workshops was to train the facilities´ personnel on the importance of implementing clearance, as part of the radioactive waste management system, emphasizing on the minimization of waste allowing sustainability and adequate management of resources. As it was a new concept, it had to be explained and accepted by users and operators. 
During the 14 years since the concept of clearance was first incorporated into the regulatory standards, much has happened and evolved. In this sense, it is worth mentioning that the Regulatory Guide has been updated several times, based on the new GSR part 3 (2016), in order to include the concept of conditional clearance and to  incorporate surface generic clearance levels.  In addition, many clearance authorization requests were received from different radioactive facilities, including facilities form the nuclear fuel cycle. 
This paper summarizes the history of the implementation of the clearance concept throughout the years in the country, focusing on some examples of clearance requests received and how they were addressed, fostering sustainability. 













Introduction
In the year 2006, with the aim of optimizing the regulatory system in Argentina, the Nuclear Regulatory Authority (ARN) evaluated two worldwide concepts used in the radioactive waste management field: Clearance and its associated Generic Clearance Levels” (GCL). 
1.1 Adoption of Clearance Levels
The analysis performed by the ARN regarding these two concepts, covered the study of international references, especially, the Document “Safety Reports Series 44” [1], from the International Atomic Energy Agency, in which the scenarios used to derive the generic clearance levels were established, and the Safety Guide RS-G-1.7 [2], from the International Atomic Energy Agency, were the generic clearance levels for bulk amounts of materials were listed. 
The exposure pathways and parameters used in each scenario described in the Safety Reports Series 44, including their degree of conservatism were thoroughly evaluated, and based on this assessment, the possible adoption of such levels in the Argentinean Regulations was considered. 
As a positive conclusion that the values could be applied in Argentina without the need of developing its own clearance values, in 2009, the ARN Director´s board approved by the Resolution Board N° 154/09 the adoption of the Generic Clearance Levels recommended by the IAEA into its standards. 
The incorporation of these values into the regulatory standards of the ARN, meant an important challenge, given that, this new concept had to be explained to users and operators, and applied by facilities generating radioactive wastes.  However, the ARN was convinced that the implementation of the GCL would lead to a better allocation of the resources, minimization of wastes and the ultimate objective of fostering sustainability.
1.2. Training Courses to operators, users and inspectors
In this regard, several training courses were developed for personnel of the National Radioactive Waste Management Program”, NPP´s personnel involved in radiological protection and radioactive waste activities, licensees of different nuclear and radiological facilities, such as research centers, research reactors, nuclear medicine centers, and also inspectors form the ARN. The main objectives of the training courses were explaining the concept, the dose criteria associated with clearance (trivial dose 10 uSv/y- 100uSv/y), the scenarios used to derive the generic values, parameters considered in the scenarios, degree of conservativeness, provide guidance on clearance procedures. 
1.3: Development of A Clearance Guide: Ar08-Revision 0 
As part of the process of incorporating these concepts into the Standards, in 2010, the ARN began with the development of a Regulatory Guide that contemplated the general criteria for clearance and that detailed the basis for the implementation of the generic levels. After a long process of review, on March 16, 2011, the guide was finally approved and published in the ARN´s website under the name “GUIDE AR8-R0, Generic Clearance Levels”[3].
At that time, the GUIDE AR8-R0, consisted of 8 sections and an Annex, namely:
- Preface
- Explanation of terms
-References
-Scope
- Radionuclides of natural origin
- Radionuclides of artificial origin
- Mixture of radionuclides of natural and artificial origin
- Determination of the concentration of activity in the material.
- Annex: Table with the clearance values ​​in terms of activity concentration Bq/g for 300 Radionuclides of common use.

In the first section, an introduction to the guide was made. As every regulatory guide, it was not of mandatory use, but detailed a set of recommendations.  The second section explained the term “Clearance” and others used in the guide. The third section listed the references considered in the development of the Guide. The fourth section detailed those cases in which the Guide's recommendations are or not applicable. The fifth and sixth sections detailed the considerations to be taken into account for radionuclides of natural and artificial origin, respectively. The seventh section established the conditions that must be met in the case of mixtures of both types of radionuclides. Finally, the eighth section detailed what should be considered in the procedure foro averaging the determination of the activity concentration in the material and provided general guidelines on how to do it.
It is important to remark that, at that time, conditional clearance was not fully addressed.  However, it was stated in the guide that that the ARN could authorize clearance of materials that contain activity concentration higher than the generic levels, based on a case-by-case study, if it was shown that was the best option.
1.4: Development of A Procedure for the Content of the Clearance Request
Considering that preparing a clearance request is a laborious task and observing the challenges that users and operators faced while preparing them, during the year 2016, the ARN developed a procedure called “Content of a Clearance Request” [4] in order to facilitate the information that should submitted for Institutional approval. 
This procedure contained 8 sections, namely
1) Background
2) Objective
3) Description of the Material 
4) Techniques and Strategies
5) Responsibilities
6) Results
7) References
8) Annexes
In the section regarding background a description of the facility, the operational characteristics of the generation of material that could be potentially cleared should be provided. In the Section 2, the description of the type of clearance requested (conditional or generic) and the NGL or the dosimetric criteria used conditional or generic (10-100µSv/y) should be stated. In the case of a conditional clearance, the definition of the final destination of the material (recycling, reuse, demolition, sanitary landfill, safety landfill) also has to be provided. In section 3, the total radioactive inventory of all the material subject to the clearance project hast to be provided. This section can include the Generation rate of the waste, as well as the description of the radiological characteristics (list of present and relevant radionuclides and justification for the selection, etc.), physical characteristics (shape, volume, mass), other relevant characteristics (pathological, toxic, flammable, biological residues, etc.), areas, volumes, average masses among others.  In addition, information on accidents or incidents that could cause the material to be contaminated or activated should be mentioned. In section 4, the description of the measurement strategies, the description of the measurement instrumentation, uncertainties, the availability laboratory to carry out measurements and appropriate radiochemical techniques, the equipment calibration dates should be provided. If decontamination is necessary, a detailed plan and objectives to be achieved should be addressed. In section 5, information regarding the personnel involved in the clearance project, including the Staff training and radioprotection program should be informed. In section 6, the results of the measurements have to presented, as well as a comparison of those results with the clearance levels or clearance dosimetric criteria, as appropriate.  In addition, an analysis of the representativeness of the sampling method and the need to carry out additional measurements has to be evaluated. In Section 7, the list of the regulatory standards applied, technical documents used should be listed. In section 8, annexes providing the records of measurements made, and procedures used should be incorporated.
1.5: Update of Guide “Genercic Clearance Levels” AR Guide 08-Revision 1
Taking into account the feedback of users and operators regarding the challenges of the implementation of clearance, and the new publication of the IAEA: The Safety Regulatory Requirements GSR Part 3[5], the ARN realized that the regulatory guide had to be revised and reviewed. In this context the new revision of the Guide was published in the year 2019. In this opportunity, the concept of conditional clearance was more detailed explained. In addition, surface contamination values in terms of Bq/cm2 were incorporated, as well as information regarding its application. One of the main objectives of the revision of the guide was to assure that it was in line with the requirements of GSR part3. 
The surface contamination values incorporated were only for generic clearance purposes. The values were adopted after a thoroughly study of international reference were:
· For low radiotoxicity alpha emitters radionuclides and radionuclides beta-gamma emitters the value is set on 0,4 Bq/cm2.
·  For the rest of alpha radionuclides is set on 0.04Bq/cm2

[bookmark: _GoBack]1.6: Future Actions: Update of Guide “Genercic Clearance Levels” AR Guide 08-Revision 2
During 2018 the committees of RASSC and WASSC decided to carry out a full revision of the guide RS-G-1.7, and develop a new document that would supersede the former one. As this document is now available in a pre-print format, the ARN has started to evaluate the need of updating the Regulatory Guide AR 08 rev 1. In this case the revision will be set mainly in the incorporation of the concept of clearance for liquids (organic and aqueous) and adding a table with the generic clearance values for liquids. 
Since 2009, when the concept of clearance was first incorporated, to the day of the date, the ARN can proudly conclude that an important progress has been done concerning clearance of radioactive material. In this sense, many clearance requests have been processed, allowing a better allocation of resources, with the final aim of fostering sustainability. 
A list of examples of clearance requests analyzed by the ARN is provided below:
· Clearance of trees from a Uranium Mining facility
· Clearance of radioactive Sources such as, Ba-131, Ba-133, Cs-137, Na-22 
· Clearance of contaminated earth
· Conditional clearance of liquids from a cementation plant
· Conditional clearance of water samples from a research reactor pool
· Clearance of compactable waste form a Radioisotope production plant 
· Clearance of liners caps which contained filters form NPP´s
· Clearance of materials with natural uranium
· Clearance of material contaminated with C-14 
For their evaluation, some of the keys aspect considered were if the material was subject to unconditional or conditional clearance, the amount and representativeness of the samples taken, the activity of the source, the implementation of clearance procedures, the use of adequate equipment and calibrated equipment for the measurements.
Conclusion
It is expected that more clearance requests will be presented to the ARN, with the objective of minimizing the radioactive wastes generated in Argentina. Operators and users are familiar by now, with this worldwide concept and promote their implementation on their facilities. As well as they have gathered experience through time with its implementation. 
The ARN is actually in the process of starting the revision of the Clearance Guide, based on the new document elaborated by the IAEA. The new revision of the Guide will incorporate the conditions needed for the clearance of liquids, covering a gap that was identified through the years. 
The continuous implementation of clearance in Argentina will allow for a better allocation of human and economic resources, in accordance to radiation protection measures to the public and the environment. 
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