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Abstract

The potential  negative effects on the nation’s safety and security by a weak national radioactive waste management system made the need for strengthening, and improving radioactive waste management practices in Libya a vital issue. As Libya is not a nuclear country, the main types of radioactive waste are Disused Sealed Radioactive Sources (DSRS), and Naturally Occurring Radioactive Materials (NORM) waste. Radioactive Waste Management Division (RWMD) under the umbrella of the Libyan Atomic Energy Establishment (LAEE) has been established as the national operator for radioactive waste management of Libya in the middle of 2010; As the Libyan revolution started few months later, with the low awareness and understanding of  governments and decision makers of the significant role RWMD and even LAEE are playing for the country’s safety and security; RWMD couldn’t gain sufficient support that enable him to carry out his important duties. The situation of the RWMD was reported by two members of the division on 2015 in a published scientific paper titled (Management of Radioactive Waste in Libya: Case Study) [1], In that paper, the weaknesses of the division were reported as: the poor experience in radioactive waste management especially conditioning and storage of DSRS, and how to deal with NORM waste; the lack of trained manpower;  weak programs of human resource development;  the available inventories of radioactive waste need to be properly managed.

The real start of gaining knowledge and experience about DSRS management in the RWMD was associated with the establishment of the International Atomic Energy Agency (IAEA)’s Interregional Technical Cooperation project: strengthening cradle-to-grave control of radioactive sources in the Mediterranean region (project code: INT9176) that began in 2012. After that, two other INT projects with one national technical cooperation project enabled RWMD to make a professional team that can deal with DSRS and NORM waste and provided by a proper instruments and tools. the role that IAEA played in forming and improving the RWMD was particularly important and highly affected in a positive manner the implementation of  his tasks. This paper demonstrated an example of how IAEA’s support can make difference for member states, even for a country that still facing many political challenges..
1. INTRODUCTION
The potential  negative effects on the nation’s safety and security of a weak national radioactive waste management system made the need for strengthening, and improving radioactive waste management practices in Libya a vital issue. As Libya is not a nuclear country, the main types of radioactive waste are Disused Sealed Radioactive Sources (DSRS), and Naturally Occurring Radioactive Materials (NORM) waste. Libya dealt with high number of radioactive sources since the end of 1950's when oil exploration processes started. Today; there are more than 180 organizations in the country use radioactive sources for medical applications, oil and gas industry, and educational institutions [2]. NORM are also present with high volume in Libya, and they are mainly produced from oil and gas industry [1]. 

RWMD / LAEE has been established as the national operator of radioactive waste management of Libya in the middle of 2010; since then till the start of  LIB9015 project at the beginning of 2018; the only infrastructure this division has was only two staff members with no enough knowledge and experience, no instruments and tools, no trained manpower, but with a huge responsibilities and tasks need to be properly covered. This situation was a result of the unstable condition of the country during that period, with the low awareness of  governments and decision makers of the significant role RWMD and even LAEE are playing for the country’s safety and security. 




RWMD by law is responsible for following tasks:

· Conducting studies to identify the best options for transportation of  radioactive waste, nuclear and radiological materials;  and identifying the best options for storing these materials according to the local and international regulations, and the best regarded international recommendations, and practices.
· Designing national disposal facilities for radioactive waste.
· Designing containers used for transportation and storage of radioactive waste, and identify the best options for transporting these containers. 
· Identifying the best options of managing radioactive waste on a national level.
· Propose new and/or updating regulations and local legislation concerning transportation, and radioactive waste management practices.
· Supervising the status of radioactive waste within the Libyan state,

After illustrating the evaluation of RWM situation in 2015, this paper is studying the current  situation of RWM in Libya using the SWOT analysis methodologies that has been used in 2015, and comparing the results.
2. evaluation of rwm situation in 2015
The situation of the RWMD was reported by the only two members of the division on 2015 in a published scientific paper titled (Management of Radioactive Waste in Libya: Case Study) [1], In that paper, SWOT analysis methodology has been used. SWOT analysis is an estimation processes of Strengths, Weaknesses, Opportunities, and Threats by building a SWOT Matrix followed by studying and discussing; it is used as a planning technique for judging the current state and taking the right actions now and in the future. The coming table illustrates the situation of RWM in 2015 [1]:

TABLE 1.	SWOT MATRIX FOR RADIOACTIVE WASTE MANAGEMENT IN LIBYA (2015)

	No
	Strengths
	Weaknesses

	1
	The existing of proper governmental bodies that control RWM in the country: the Libyan Atomic Energy Establishment, Radioactive waste management division (as operator of RWM), policy maker and the nuclear regulatory office (as regulatory). 
	Poor experience in RWM especially  conditioning  and storage of DSRS and orphan sources, and how to deal with NORM.

	2
	The gained experience of more than 35 years in the field of Atomic energy in the country.
	The low number of professional people in RWM division.

	3
	The existence of Tajoura nuclear research Centre with its processing and disposal facilities.
	Weak programs of human resources.


	4
	The existence of  Libyan policy and strategy about RWM [3].
	Huge amounts of NORM, and available number of orphan and DSRS sources need to be collected, conditioned and stored

	5
	
	None-existence of centralized storage facility of RW.

	No
	Opportunities
	Threats and challenges

	1
	Very high priority subject to the nation's safety, security, safe guard, environment and human health now and for the future.
	The low awareness of government and public of the negative impacts that bad RWM  may cause on the environmental, public health and social in the future.

	2
	The current good economic situation of the country.
	The unstable political situation.

	3
	The support of IAEA presented in TC projects related to RWM.
	The absence of applied Libyan Nuclear law [4].

	4
	The dramatic developments in RWM technologies.
	


 
3. evaluatin of the current situation of rwm in libya
Performing of SWOT analysis
      Building a SWOT Matrix has been accomplished and abbreviated in the next Table:
 
TABLE 2.	SWOT MATRIX OF THE CURRENT SITUATION FOR RWM IN LIBYA 

	No
	Strengths
	Weaknesses

	1
	Appropriate  number of trained staff for RWMD, with new BSc holders for sustainability.  
	None-existence of centralized storage facility of RW.

	2
	Appropriate types and numbers of radiation detectors.
	There is no enough budget for MSc and PhD existing yet .

	3
	Appropriate IAEA’s software tools for safety case and safety assessment, and for radiation impact assessment
	There is no enough budget for engagement in related international workshops, meetings, and conferences.

	4
	The existing of local system for knowledge transfer between old and new generations in RWMD.
	

	5
	The existing of the Libya policy and strategy for RWM (still not authorized) with long term and short term work plans for RWMD.
	

	No
	Opportunities
	Threats and challenges

	1
	Very high priority subject to the nation's safety, security, safe guard, environment and human health now and for the future.
	The low awareness of government and public of the negative impacts that bad RWM  may cause on the environmental, public health and social in the future.

	2
	The current good economic situation of the country.
	The unavailability of enough budgets for RWM.

	3
	The support of IAEA presented in TC projects, covering participation in related international workshops, meetings, and conferences.
	The absence of applied Libyan Nuclear law.

	4
	The dramatic developments in RWM technologies.
	


Results and discussions
Comparing  the  strengths of 2015 to the strengths of 2021, illustrated in Table 3, dramatic improvements occurred in 2021. In the time that strengths of 2015 concentrated on general issues that did not have a direct connection to RWM, these issues were: The existing of proper governmental bodies that control RWM in the country: the Libyan Atomic Energy Establishment, Radioactive waste management division (as operator of RWM), policy maker and the nuclear regulatory office (as regulatory); The gained experience of more than 35 years in the field of Atomic energy in the country; The existence of Tajoura nuclear research Centre with its processing and disposal facilities. The previous mentioned strengths have been totally changed to issues that have a direct impact on RWM which are: Appropriate  number of trained staff for RWMD, with new BSc holders for sustainability; Appropriate types and numbers of radiation detectors; Appropriate IAEA’s software tools for safety case and safety assessment, and for radiation impact assessment; The existing of local system for knowledge transfer between old and new generations in RWMD. There is only one strength point which is logically stayed the same, this point is: The existence of  Libyan policy and strategy about RWM. 

In the time the weaknesses of 2015 focused on the gap of the knowledge, experience and the number of the needed human man power which clearly stated as the follows: Poor experience in RWM especially  conditioning  and storage of DSRS and orphan sources, and how to deal with NORM;  The low number of professional people in RWM division; Weak programs of human resources. It can be noticeably seen in the weaknesses of 2021 that the gap of the knowledge, experience and the number of the needed human man power 
TABLE 3.	Strengths 2015 Vs Strengths 2021 

	No
	Strengths 2015
	Strengths 2021

	1
	The existing of proper governmental bodies that control RWM in the country: the Libyan Atomic Energy Establishment, Radioactive waste management division (as operator of RWM), policy maker and the nuclear regulatory office (as regulatory). 
	Appropriate  number of trained staff for RWMD, with new BSc holders for sustainability.  

	2
	The gained experience of more than 35 years in the field of Atomic energy in the country.
	Appropriate types and numbers of radiation detectors.

	3
	The existence of Tajoura nuclear research Centre with its processing and disposal facilities.
	Appropriate IAEA’s software tools for safety case and safety assessment, and for radiation impact assessment

	4
	The existence of  Libyan policy and strategy about RWM.
	The existing of local system for knowledge transfer between old and new generations in RWMD.

	5
	
	The existing of the Libya policy and strategy for RWM (still not authorized) with long term and short term work plans for RWMD.


      
TABLE 4.	Weaknesses 2015 Vs Weaknesses 2021 

	No
	Weaknesses 2015
	Weaknesses 2021

	1
	Poor experience in RWM especially  conditioning  and storage of DSRS and orphan sources, and how to deal with NORM.
	None-existence of centralized storage facility of RW.

	2
	The low number of professional people in RWM division.
	There is no enough budget for MSc and PhD existing yet .

	3
	Weak programs of human resources.

	There is no enough budget for engagement in related international workshops, meetings, and conferences.

	4
	Huge amounts of NORM, and available number of orphan and DSRS sources need to be collected, conditioned and stored
	

	5
	None-existence of centralized storage facility of RW.
	



TABLE 5.	Opportunities 2015 Vs Opportunities 2021 

	No
	Opportunities 2015
	Opportunities 2021

	1
	The support of IAEA presented in TC projects related to RWM.
	The support of IAEA presented in TC projects, covering participation in related international workshops, meetings, and conferences.



TABLE 6.	Threats 2015 Vs Threats 2021 

	No
	Threats 2015
	Threats 2021

	1
	The unstable political situation.
	The unavailability of enough budgets for RWM.







is almost covered, and the focus of these weaknesses moved to the post-graduation of the staff; and how to suitability improve and save their knowledge and experience through engagement in related international workshops, meetings, and conferences. The only weakness point that did not changed is: None-existence of centralized storage facility of RW. Look at Table 4.

For the opportunities of 2015, as described in Table 5, the only upgraded point was: The support of IAEA presented in TC projects related to RWM that developed to become: The support of IAEA presented in TC projects, covering participation in related international workshops, meetings, and conferences.

The unstable political situation of the country was the main threat on 2015 for RWM, nevertheless, the current main threat for RWM is: the unavailability of  enough budgets for RWM practices. Look at Table 6.

To conclude, there is an extraordinary improvements on the RWM situation form 2015 to 2021 in Libya. These improvements occurred  in field of capacity building and the needed instrumentation. However, when it comes to the centralized storage facility for RW; The low awareness of government and public of the negative impacts that bad RWM  may cause on the environmental, public health and social in the future; The absence of applied Libyan Nuclear law; The unavailability of enough budgets for RWM; these factories can only be covered by the government with international partners.

4. The IAEA’s Role in Advancing Radioactive Waste Management Practices in Libya
The real start of gaining knowledge and experience about DSRS in the RWMD was associated with the establishment of the International Atomic Energy Agency (IAEA)’s Interregional Technical Cooperation project: strengthening cradle-to-grave control of radioactive sources in the Mediterranean region (project code: INT9176) that began in 2012 and ended 2015. After that, the follow up project: Sustaining cradle-to-grave control of radioactive sources  (INT9182) started immediately in 2016  and ended on 2019. Between the period of 2012 and 2017, the main outputs of the two previous mentioned INT projects for Libya were: a draft for a Libyan nuclear law has been prepared (still waiting to be approved by the parliament), Policy and Strategy of radioactive waste management has been developed (and also still waiting to be approved by the government),    a project of centralized radioactive waste storage facility has been launched (this projects has been cancelled because of the war started in Tripoli on 2014).  As the INT projects are not designed to provide member states with instruments; or supported them by scientific visits for one or two weeks, and fellowships for one to three months in the time that the national Technical Cooperation (TC) projects are designed to offer the previous mentioned instruments and training opportunities; the need for a national TC project for RWMD was highly considered.

Rreinforcing and promoting sustaining radioactive waste management practices in Libya  is a national TC project (LIB9015) that IAEA conducted with LAEE in the period of two years started at the first day of 2018 (the project has one year extension till the end of 2020) as part of its regular National TC project cycle. The overall objective of the project was improving the radioactive waste management system and practices in Libya by an outcome of supporting  and developing the main operator of  radioactive waste management in the country and its main partner. Through this project, advanced training and proper instruments have been gained. The role this project played in forming and improving the RWMD was particularly important and highly affected in a positive manner the implementation of its tasks.
conclusin
There is a complete change for the strengths from basic and general infrastructure to a trained and equipped working teams. The IAEA’s TC projects: LIB9015, INT9176, and INT9182 were very successful and did attain their main objectives to produce a professional teams provided by a proper instruments and following appropriate work plans and procedures. These projects were really a great example of how IAEA’s support can make difference for member states, even for a country that still facing many political challenges.

ACKNOWLEDGEMENTS
The LAEE is highly appreciate the support of the IAEA in improving the radioactive waste management practices in the country. 

[bookmark: _GoBack]In the same time, The author would like to thank the IAEA for supporting his attendance of this conference, Moreover, to highly appreciate the support and the efforts of : Mr. Neil Jarvis (the head of TCAF), Ms. Sulafa Karar (the PMO of Libya in TCAF), Mr. Jose Miguel Roncero Martin (the PMO of INT9176 and INT9182), all members of department of TC, and all members of TCAF.
References
1. SHAMES, H., ELGHAWI, U., Management of Radioactive Waste in Libya: Case Study, Journal of Hazardous, Toxic, and Radioactive Waste Management 3 (2016).
1. Report about the inventory of Sealed Radioactive Sources in Libya, Nuclear Regulatory Office / The Libyan Atomic Energy Establishment, Tripoli, Libya, 2018.
Final draft of the Policy and Strategy of Radioactive Waste Managed in Libya, Radioactive Waste Management Division / The Libyan Atomic Energy Establishment, Tripoli, Libya, 2014.
Final draft of the Libyan nuclear law, Nuclear Regulatory Office / The Libyan Atomic Energy Establishment, Tripoli, Libya, 2014.


	

	



Example paper.docx



5
