
Nuclear Disarmament, Non-Proliferation & Safe and Secure Peaceful Uses 

of Nuclear Energy in Africa

AFCONE 5th Conference of State Parties (CSP) 

22 October 2021

Radioactive Waste Management: 

Requirements and Regional Consideration

Eric Tetteh Glover (Ph.D)

Radioactive Waste Management Centre

Radiation Protection Institute

Ghana Atomic Energy Commission

Ghana

1



OUTLINE OF PRESENTATION

◼ INTRODUCTION

◼ RADIOACTIVE WASTE MANAGEMENT

❑ REQUIREMENT

❑ CHALLENGES

◼ INTERNATIONAL COOPERATION

◼ CONTINENTAL  SYNERGY

◼ AFCONE STRATEGIC PLAN

◼ CONCLUSION

2



INTRODUCTION-I
◼ Radioactive materials  and sources are being utilized exclusively for peaceful 

purposes  in medicine, industry, agriculture, research and education in all African 

countries. 

◼ There are  two nuclear power reactors in 1 African country (South Africa) as well as 

10 nuclear research reactors in 8 African countries (Algeria, DR Congo, Egypt, 

Ghana, Libya, Morocco, Nigeria, South Africa)

◼ The application of these radioactive  materials and sources for socio-economic 

development generate radioactive wastes which must be managed safely and 

efficiently for the protection of human health and the environment. 

◼ There is a growing concern on the security of high activity radioactive sources as it  

can be used for malicious activities. 

◼ The objective of Radioactive Waste Management is to “deal with radioactive waste 

in a manner that protects human health and the environment now and in the future 

without imposing undue burdens on future generations”
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INTRODUCTION-II
◼ About twelve (12) African States are considering the introduction of nuclear power 

into their energy mix to help meet their energy demand

◼ The increase in cancer  cases in the Region has resulted in the establishment or 

strengthening of radiotherapy, nuclear medicine and diagnostic imaging services 

in many States

◼ Significant quantities of radioactive materials  are expected to be utilised in many 

States in achievement of the sustainable development goals  in area such as 

agriculture, industry and education. 

◼ These activities will increase the amount of radioactive waste generated.

◼ The IAEA Safety Fundamentals Principles sets out the fundamental safety 

objective and principles that apply to radioactive waste management, including 

the disposal of radioactive waste (IAEA, SF-1 ,2006).

◼ The Safety Principle also requires that “People and the environment, present and 

future, must be protected against radiation risks” 4



RADIOACTIVE WASTE MANAGEMENT –REQUIREMENT 

The safe and secure management of radioactive waste require; 

◼ Legislation which provides the legal basis for requirements and 

responsibilities; 

◼ An organizational structure consisting of  a; 

❑ Regulatory Authority with the  statutory responsibility of regulating  use 

of nuclear and other radioactive materials and development of  

regulations, and 

❑ Waste Management institution  with the mandate of  safe  management  

(processing, storage and disposal) of the radioactive waste. 

These should be supported by human resource with adequate technical skills 

and experience as well as appropriate facilities and equipment
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RADIOACTIVE WASTE MANAGEMENT -CHALLENGES

◼ The radioactive waste management infrastructure in  Africa is not uniform and 

have challenges. 

◼ Among the issues and causes hampering progress in the establishment of 

national Radioactive Waste Infrastructure in several African States are:

❑ budgetary constraints, 

❑ absent or incomplete waste inventories, 

❑ inappropriate waste management facilities, and 

❑ limited number of qualified and experienced staff.

◼ This may be due to the lack of awareness of the importance of safe and secure 

radioactive waste management. 

◼ About 70% of  the IAEA Member States in the Africa region are classified as 

Least Developed Country’s (LDC).  Thus, Most African states have limited 

resources (Financial and technical) capacity to manage their radioactive waste.
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INTERNATIONAL COOPERATION 

◼ Safe and secure management of radioactive waste is a national responsibility. 

◼ However, radiation risks transcend national borders, and international 

cooperation serves to promote and enhance safety globally

◼ The International Atomic Energy Agency Technical Cooperation (IAEA-TC) 

programme has, as one of its tasks, been assisting its Member States in Africa 

through

❑ national projects addressing specific issues 

❑ the African Regional Cooperative Agreement for Research, Development 

and Training related to Nuclear Science and Technology (AFRA). 

◼ The assistance is to promote the development and promulgation of national 

legislative frameworks, the establishment of regulatory infrastructure and 

training on radiation protection services. 

◼ Assistance is also provided in improving the national capacities for waste 

management. 
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CONTINENTAL SYNERGY 

◼ African Commission on Nuclear Energy (AFCONE) is the Treaty Body of the African

nuclear weapon Free Zone Treaty (Pelindaba Treaty) and considered by the African

Union Commission as the African Specialised Agency for Nuclear Matters.

◼ Pursuant to Article 12 of the Treaty, AFCONE has been mandated to monitor and to

promote peaceful applications of Nuclear Science and Technology for socioeconomic

development

◼ The African Regional Cooperative Agreement for Research, Development and Training

Related to Nuclear Science and Technology (AFRA), is an intergovernmental

Agreement under the auspices of the International Atomic Energy Agency (IAEA).

◼ It was established in 1990 to strengthen and enlarge the contribution of nuclear science

and technology for socioeconomic development on the African continent.

◼ The Forum of Nuclear Regulatory Bodies in Africa (FNRBA) was established with 

assistance from the IAEA-TC (RAF 9038) to strengthen and harmonize radiation and 

nuclear safety and security regulatory infrastructures in its Member Countries

◼ Platform for the exchange of regulatory experiences and practices among the nuclear 

regulatory bodies 8



AFCONE STRATEGIC PLAN -I
◼ To support its vision and goals, AFCONE seeks to implement appropriate

approaches during the period 2021–2025 reinforced by clearly defined actions

within a framework built around the six (6) Key Strategic Objectives.

◼ Strategic objective 4 deals with the management of radioactive waste

◼ Specific objectives for Strategic Goal 4: To enhance radiation safety and

nuclear security regimes in Africa in support of the peaceful applications of

NS&T; including safe and secure management of radioactive wastes and sources;

1) To encourage the State Parties to develop and enforce proper nuclear

legislation, regulations and codes of practices in accordance with the

international applicable norms and standards;

2) To sensitize the State Parties about the need to empower the existing

regulatory authorities and to encourage those without such authorities to

establish viable ones to ensure safe and secure utilization of NS&T;
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AFCONE STRATEGIC PLAN-II

◼ 3) To encourage State Parties to develop and implement safe and secure

storage facilities for the radioactive sources and wastes generated from the

peaceful utilization of NS&T and to be alert to any illegal dumping of such

radioactive materials

◼ 4) To contribute, in close collaboration with RCF/IAEA and the FNRBA, to

the on-going and future human capacity building pragrammes in Africa; including

education and training in nuclear safety and security and nuclear knowledge

management

◼ 5) To select and designate African Collaborating Centres (Expertise Centres) in

the Field of Nuclear Safety and Security
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Key issues to be addressed - National Waste Safety 

◼ The major challenge of limited financial resources and lack of awareness of the 

importance of the safe and secure management of the radioactive waste may be 

attributed to the absence of RWM policy and strategy in most States.

◼ Decision makers should be encouraged to elaborate on and implement RWM

policy and strategy in compliance with IAEA standards. Outputs will include a

comprehensive inventory, identified management options and endpoints.

◼ One of the essential inputs in the development of a radioactive waste 

management infrastructure is the radioactive waste inventory. 

◼ Development of a comprehensive waste inventory forms the basis for setting up 

a national waste management programme, cost estimation and related 

concepts and plans for the safe and responsible management of the waste.

◼ The Africa States should be encouraged to become Contracting Parties to the 

Joint Convention on the Safety of spent fuel management and the safety of 

radioactive waste management to foster an international approach to spent fuel 

and radioactive waste management and to benefit from shared expertise
11



Development of  Radioactive Waste Management Facilities.

◼ Management of radioactive waste requires a facility for processing and storage of 

the radioactive waste. 

◼ About 70% of African States lack appropriate Radioactive Waste Management 

facility.  

◼ Under the IAEA/AFRA programme, a modular facility design consisting of two 

ISO containers modified to serve as  processing and storage facilities has been 

developed for management of low activity radioactive sources (category 3-5).

◼ High activity sources (Category 1 and 2 sources) require a formal facility.

◼ States with/embarking on  nuclear power programmes requires a comprehensive  

radioactive waste management facility. 

12



HUMAN RESOURCES
◼ The IAEA TC programme have trained some professionals however, there is still the need 

for staff with adequate technical skills and experience at a level corresponding to the 
national needs. 

◼ Most of the training programmes have been classroom based with little hand on exercises.

◼ Under the AFRA Project RAF 9062, the focus now is on hands-on-training programmes to 
build the required technical staff as well as have regional experts who will assist the less 
developed countries

◼ Regional Demonstration operations on conditioning and storage of neutron and Low 
Activity Sources (Morocco, Egypt, Senegal, Zimbabwe and Uganda)

❑ The Demonstration operations involved : 

(i) Hands-on training in Recovery and conditioning of the disused sources; 

(ii) Sharing of  experience

❑ Hands on training under expert supervision

13



Sustainability of the national waste management infrastructure

◼ The sustainability of the radioactive waste management should be given  high 

priority.

◼ Sustainability should be considered as an integral part of the radioactive waste 

management programme.  

◼ This implies that areas such as knowledge transfer, long lasting infrastructure 

and self-reliance need to be addressed 

◼ This will take into account partnership, human resources planning and 

development, income generation and good management practice. 

◼ This will be achieved through comprehensive training programmes, policy and 

strategy and sensitisation of stakeholders.

◼ States with/embarking on  nuclear power programmes requires a comprehensive  

radioactive waste management facility through comprehensive, tailored capacity-

building programmes that support the transfer of knowledge and technology
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DEVELOPMENT AND IMPLEMENTATION OF WASTE 

DISPOSAL OPTIONS

◼ Storage is an important interim step, but long-term storage is not considered 

sustainable for hundreds to thousands of years 

◼ The difficulty with storage is that it is not a permanent solution because it 

requires resources – financial and technical - to support active management

◼ The only permanent management solution is disposal.

◼ Hence disposal options and competencies should also be considered especially 

for countries embarking on nuclear power programmes
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Conclusion
◼ The peaceful utilization of Radioactive Materials and sources  results in the 

generation of radioactive waste which requires safe and secure management 

◼ Sound management of radioactive waste requires specialized infrastructure and 

highly trained personnel.

◼ The safe management of radioactive waste in several African States is faced with 

the inadequacy of competencies and expertise as well as budgetary constraints.

◼ Efficient Implementation of the AFCONE Mid Term 2021-2025 Strategic Plan will 

help in development of the required Radioactive Waste Management Infrastructure

❑ Optimal Synergy and Maximum Cooperation with all Regional ( AFRA and FNRBA)

and International Partners (IAEA)

❑ The Building  of capacity in Africa through the establishment of specialized teams 

and African experts

❑ Making Full Use of the infrastructure already available in Africa 16
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