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Abstract

Nigeria started pursing nuclear power project after her independence in 1960 following the establishment of the Federal Radiation Protection Service in 1964. The paper underscores the technical and regulatory framework for decommissioning and implementation of good practices in nuclear facilities in Nigeria. Considering the wide variety of facilities involved, whether educational and research facilities, fuel cycle facilities, research reactors or nuclear power plants, Nigeria has developed national legal frameworks that addresses technical issues of siting, design, construction, commissioning, operation and eventual decommissioning that requires the implementation of good practices in nuclear facilities. Decommissioning is the crux of this paper and it will address the legal provisions on administrative and technical measures taken to allow for safe removal of  facilities at the end of the life cycle of a nuclear facility. Prominent among these legal frameworks are the: Nigeria Atomic Energy Commission Act, 1976; Nuclear Safety and Radiation Protection Act, 1995, Article 37; Nigeria Basic Ionising Radiation Regulations, 2003, Articles 80-81; Nigerian Radiation Safety in Industrial Radiography Regulations, 2006, Articles 61-62 among others. The paper will equally examine those Regulations that addresses issues of contamination as they facilitate characterization of the waste streams and planning for radiation protection during decommissioning.

1. INTRODUCTION
This paper intends to examine technical and regulatory framework for decommissioning and implementation of good practice in nuclear facilities in Nigeria to bring to the fore how Nigerian government has entranced the principle of good practice in decommissioning of nuclear facilities through their laws.
2. Conceptual Clarification
2.1 Technical and Regulatory 

Technical comes from the Greek tekhno, which means "art or skill." Anything technical requires both art and skill. Technical describes a specific art or science, or training for a particular job. Technical refer to the specialized knowledge and expertise needed to accomplish complex actions, tasks, and processes relating to computational and physical technology as well as a diverse group of other enterprises. Regulatory means serving or intended to regulate something. For example the existing legal and regulatory framework.
 2.2 Decommissioning
The term ‘decommissioning’ refers to the administrative and technical actions taken to allow the removal of some or all of the regulatory requirements from a facility (except for a repository, for which the term ‘closed’ and not ‘decommissioned’ is used). A facility, as used in this Safety Requirements publication, means a building and its associated land and equipment in which radioactive material is produced, processed, used, handled or stored on such a scale that consideration of safety is required. Decommissioning is increasingly becoming a major issue, since hundreds of facilities will end their operational lifetimes over the next 50 years.
Decommissioning is the last step in the lifetime management of an authorized facility and must be considered during the design, construction, commissioning and operation of such facilities. ‘Decommissioning’ is the procedure, process and work activities (for example, decontamination and/or removal of structures, systems and components) as described in the approved final decommissioning plan. Decommissioning actions are considered completed when the approved end state of the facility has been reached. Subject to national legal and regulatory requirements, this end state is a result of conducting decontamination and/or dismantling, management of waste and cleanup, leading to the release of the facility from regulatory control with or without restrictions on its future use.
2.3 Regulatory Effectiveness
A regulatory body is effective when it: ensures that an acceptable level of safety is being maintained by the regulated operating organisations, develops and maintains an adequate level of competence. Takes appropriate actions to prevent degradation of safety and to promote safety improvements. Performs its regulatory functions in a timely and cost-effective manner as well as in a manner that ensures the confidence of the operating organisations, the general public, and the government. Strives for continuous improvements in its performance.
3. Nigeria Atomic Energy Commission Act, 1976

The Nigerian Atomic Energy Commission is the Agency of the government of Nigeria that is responsible for the development of atomic energy and all matters relating to the peaceful use of atomic energy in Nigeria. The Commission shall have power to- prospect for and mine radioactive minerals; construct and maintain nuclear installations for the purpose of generating electricity; produce, use and dispose of atomic energy and carry out research into matters connected with the peaceful uses of atomic energy; manufacture or otherwise produce, buy or otherwise acquire, treat, store, transport and dispose of any radioactive substances; make arrangements with universities and other institutions or persons in Nigeria for the conduct of research into matters connected with atomic energy or radioactive substances and to make grants to universities or other institutions or persons engaged in the production or use of atomic energy or radioactive substances or in research into matters connected with atomic energy or radio- active substances. It shall be the duty of the Commission to ensure that no nuclear damage results from anything on any premises occupied by the Commission (whether such damage is suffered on such premises or elsewhere); or  anything which is in the course of carriage by or on behalf of the Commission for or from such premises; and any waste discharged (in whatever form) on or from such premises.
4. Nuclear Safety and Radiation Protection Act, 1995, Article 37

The Nigerian Nuclear Regulatory Authority functions shall include the control and regulation of the use of radioactive substances, material, equipment, emitting and generating ionising radiation. In terms of inspection and compliance, the Authority shall appoint inspectors to inspect practices and installations licensed or proposed to be licensed by the Authority. An inspector may for the purposes of the execution of this Act- enter, without hindrance, at any time during the normal working hours of the establishment concerned or as may be determined by the Authority, upon any premises, vehicle, ship or aircraft to which this section applies, with such equipment as he requires for the performance of his duty as specified under this Act; inspect any plans, drawing, register or documents pertaining to- the design, construction, testing, development, operation, decommissioning or abandonment of an installation; the health and safety, security or environmental aspect of any activity covered by this Act; any matter relevant to the enforcement of this Act; carry out tests and take samples, measurements and photographs of the installation on written approval by the Authority; ask the operator of any vehicle, ship or aircraft or any person who has duties on or in connection with any premises, vehicle, ship or aircraft, to provide him with such information relating to the vehicle, ship or aircraft as he may require.
5. Nigeria Basic Ionising Radiation Regulations, 2003, Articles 80-81
This Regulation is pursuant to the Nuclear Safety and Radiation Protection Act, 1995 and it provides that the decommissioning of any radiation source or facility with radioactive materials shall have due regard to safety and the licensees shall notify the Authority and ensure the following items are implemented as appropriate to the circumstances, that is authorised disposal of all radiation sources; checks for any residual radioactive contamination and the authorised disposal of any contaminated material that is found or is created during decontamination; authorised disposal of sealed source containers as empty if they do not contain a sealed source; safe disposal of a radiation source or facility with radioactive materials preferably rendered inoperative if they are not to be re-used;  removal of all warning notices that are no longer applicable; documentary evidence that the decommissioning work is completed; on completion of decommissioning, no residual radiological hazard shall remain and there should be no indication that might create unnecessary concern in the future. 
The Regulation further provides that no person shall carry out any activity referred to in regulation 4 of these Regulations and at the end of the activity abandon, decommission or rehabilitate installations thereof without a license issued by the Authority. Any employer who employs any equipment that is likely to become a scrap material after its useful life and the equipment contains radioactive components, shall - submit a notification subject to regulation 7 of these Regulations to the Authority; and complete the process of decommissioning subject to regulation 81 of these Regulations within 6 months of the equipment becoming a scrap, obtain authorisation from the Authority for the disposal of the scrap equipment with or without its radioactive component or converting the equipment into other uses.
6. Nigerian Radiation Safety in Industrial Radiography Regulations, 2006, Articles 61-62

With respect to commissioning and decommissioning, the Regulation provides that the Licensee shall carry out a detailed commissioning safety assessment arid radiation survey before an industrial radiography facility is brought into routine operation and for the purpose of the commissioning, the following are .to be considered: the facility has been constructed in accordance with the design specification, as authorized; the design specifications have resulted in accessible dose rates outside the facility being no greater than planned, under the most critical conditions of operation; the safety and warning systems have been properly installed and confirmed to be operating in accordance with the design specifications ; and administrative systems, local rules and operating procedures are in place at the end of the useful life of a radioactive source, a radiation generator or a radiography facility, the decommissioning process shall pay due regard to safety. The Licensees shall notify the Authority and ensure the following items are implemented as appropriate to the circumstances: authorized disposal or transfer of sealed radioactive sources;  checks for any residual radioactive contamination and the authorized disposal of any contaminated material that is found or is created during, decontamination; authorized disposal of sealed source containers that incorporate depleted uranium; exposure containers shall be labeled as "empty " if they do not contain a radioactive source ; safe disposal of radiation generators rendered inoperative; removal of all warning notices that are no longer applicable; documentary evidence that the decommissioning work is completed ; and on completion of decommissioning, no residual radiological hazard shall remain and there shall be no indications that might create unnecessary concern in the future.
7. Conclusion
The paper shows that Nigeria has a robust technical and regulatory framework for decommissioning and implementation of good practice in nuclear facilities in Nigeria going by the provisions of the Laws and Regulations of Nigeria Atomic Energy Commission Act, 1976; Nuclear Safety and Radiation Protection Act, 1995, Nigeria Basic Ionising Radiation Regulations, 2003, Nigerian Radiation Safety in Industrial Radiography Regulations, 2006 and such other laws and Regulations.
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