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Abstract:  

The International Atomic Energy Agency (IAEA) and the Office of Global Threat Reduction’s (GTRI) Protect Program continue to provide support for the protection of nuclear and radiological sites throughout the world.  This paper summarizes the activities of the IAEA and GTRI in Ghana for the control of nuclear and radioactive sources. A new draft nuclear regulatory control legislation has been prepared and submitted to the Government for promulgation. The GTRI program has funded physical protection upgrades at large radiological sources at the Korle-Bu Teaching Hospital in Accra, at the Komfo Anokye Teaching Hospital in Kumasi, and at the Ghana Atomic Energy Commissions (GAEC) Gamma Irradiation Facility in Legon.  GTRI is also funding an addition to the existing national radioactive source storage facility to enlarge it to meet the needs of Ghana for many years to come. Further security upgrades at other large radiological sources and a MNSR research reactor (GHARR-1) at the GAEC facility have been done by the International Atomic Energy Agency (IAEA).  A central alarm station coordinating the new security systems sponsored by both the IAEA and GTRI is also being installed at the GAEC.  The GTRI program has also sponsored a Search and Secure Workshop in Ghana to train the radiation protection staff in how to locate orphan sources and in how to perform a verified inventory.  New portable radiation detection equipment has been provided to the Radiation Protection Institute to support this important effort.  

Introduction

The events of September 11, 2001 triggered serious considerations of what a terrorist act involving nuclear or other radioactive materials could bring about and raised concern about the adequacy of national programmes for the security of all types of radioactive material. To support Member States in ensuring adequate security for radioactive sources, the IAEA updated the Code of Conduct on the Safety and Security of Radioactive Sources and published the Guidance on the Import and Export of Radioactive Sources. 
The IAEA also began to send out missions since 2006 to carry out appraisals and advisory services to verify whether standards and recommendations were adequately applied in member states. In this context, an integrated appraisal system covering all aspects of radiation, transport and waste safety and security of radioactive sources developed by the Agency are employed. These systems, initially called Radiation Safety, and Security of Radioactive Sources, Infrastructure Appraisal (RaSSIA), International Physical Protection Advisory Service, (IPPAS) and International Nuclear Security Advisory Service (INNServ) were sent to carry out their specific missions. 
Ghana took advantage of these missions and requested for similar missions to evaluate the effectiveness and the sustainability of Ghana’s regulatory infrastructure.  Some of the main conclusions and recommendations are set out below were presented by the missions to GAEC. 
Current legislation and regulations did not clearly provide for security of radioactive sources because they did not reflect on the 2004 Code of Conduct. Ghana did not appear to have extensive formal cooperation in the field of radiation and waste safety and source security with neighbouring and other states. The Radiation Protection Board (RPB) had not established procedures designating different levels of safety and security based on source categorization and did not have a graded approach to security of Category 1-3 sources consistent with methods described in TECDOC-1355.

The regulation on Radioactive Waste Management had not been approved by the government. The current draft of this regulation required some amendment taking into consideration comments raised by the RaSSIA Team . 

Ghana’s existing competent authority for radiation safety has limited responsibilities for security and does not enjoy effective independence of its functions from those of GAEC which is in charge of the promotion or utilization of nuclear energy. The existing licensing process and inspection regime for nuclear and radiation activities also did not cover security issues. Nevertheless, the teams recognized several good practices such as the collection of vulnerable sources and the development of a nuclear security education programme. Current legislation covers enforcement measures for violation of security requirements but only in a very limited scope for nuclear security incidents. Although some preliminary Design Basis Threat (DBT) work had been carried out at the GHARR-1, the DBT approach had not yet implemented in Ghana.
Having in mind the intention to develop and implement a nuclear power programme in Ghana, the need for the establishment of a nuclear security legal and institutional infrastructure becomes essential. An IAEA DBT workshop to facilitate the introduction of DBT approach was organised from 1 – 3 September 2008. 
During the visits to the facilities, the IPPAS team for instance also recognized that the management and security staff’s awareness regarding security matters were deficient. In some facilities the need for regular security staff briefings with the security manager and routines for training the guards were recognized by the IPPAS team.. The physical protection of most of the facilities needed improvement to be compliant with recommendations of IAEA documents and internationally accepted best practices. 
A team made up of GTRI-IAEA then visited Ghana to meet with the Ghana Atomic Energy Commission (GAEC), visit sites where nuclear material or radiological sources were located and to discuss nuclear security upgrades. The coordinated visit provided an opportunity to reach a tentative agreement between GAEC, GTRI and the IAEA on the scope of physical protection upgrades. This report provides the discusses which sought to optimize the resources of the respective organizations to maximize the benefit for the country and the achievements so far. 
The Draft New Legislation
The draft new legislation seeks to establish a Regulatory Authority which will be independent and shall regulate all other institutions and individuals whose activities could lead to radiation exposure including the Ghana Atomic Energy Commission.  
The main objectives of this Bill are therefore to:

(a) allow for the beneficial and peaceful uses of nuclear energy and its applications;

(b) ensure that Ghana fulfils its international obligations to the IAEA and other International organisations; 

(c) provide adequate protection for the present generation and posterity against the harmful effects of ionizing radiation; 

(d) ensure safety, security of radiation sources, nuclear materials and  radioactive waste;

(e)  provide a mechanism of achieving these objectives through the establishment of an adequate system of regulatory control programme.

The provisions of this Bill shall apply to all activities and practices identified in the Bill, the management of radioactive waste and all activities or practices which are not specifically excluded from the scope of the Bill or to be later identified through regulations by the Regulatory Authority. The Authority will be responsible for the current regulatory functions of the Ghana Atomic Energy Commission.  Specifically its functions will cover radiation exposure control of workers, patients, and the general public from both potential ad natural radiation sources.

The respective areas that the law will cover are as follows:
· Establishment of objectives and Scope of the Ghana Nuclear Regulatory Authority, the Board and its Membership.

· Functions and Responsibilities of the Ghana Nuclear Regulatory Authority.

· Staffing and the respective Directorates including a Technical Advisory Committee.
· Financial Provisions and the establishment of the Nuclear Regulatory Fund. Authorization and notifications;

· Responsibilities of the Operators. Operators are persons who will be authorized to possess and use radioactive or nuclear material. 

· Specific Provisions; deal with certain provisions that are specific to the operation and regulation of radiation sources, ionizing and non ionizing radiation, transportation, safeguards and prohibitions. 

· Deals with Inspection and Enforcement; and non compliance of the provisions of this Bill and its Regulations. 

· Offences and Penalties; This Part deals with offences and penalties for breach of                the provisions of the Bill

· Appeals and Appeal Procedures; this part deals with appeals against the decisions of the Authority and the appeal procedures.

· General Provisions; there are listed under this part general provisions under which the Authority could make subsequent Regulations to give effect to the Bill.

· The Final Provisions; deal with issues of transition from the Ghana Atomic Energy Commission and the Radiation Protection Board and their respective legislations. 

Physical Protection Upgrades at Ghana Atomic Energy Commission (GAEC) 
Within the GAEC grounds is the research reactor complex housing the 30kW Chinese MNSR research reactor (RR) with 1 kg of HEU (commissioned in March 1995).  The reactor is tentatively scheduled to be converted by the IAEA in 2010 (at which time the spent HEU will be returned to China).  In the reactor core is ~ 1 Kg of irradiated fuel in the reactor pool and ~5 grams of fresh fuel stored in a separate room close to the Director’s office.  
The IAEA was to support the installation of metal security grids in the windows of the counting room, source storage pits in the reactor gas purge system room, and on the cover of the reactor vessel. There was also to be installed intrusion detection sensors in the corridor leading to the reactor hall, reactor gas purge system room, control room, water purification room and the reactor hall. Security doors with security locks and balanced magnetic switches attached were to replace existing vulnerable doors that are at the entrances. Two duress buttons were also to be installed on the walls of the reactor. 
To enhance the physical protection upgrades a remote monitoring equipment (RME) proposed has been installed which is fully integrated for remote visual assessment of the security situation at the sensitive locations. The RME currently reports images and alarm signals locally to the GAEC security force on-site and when fully installed will transmit data to an off-site GAEC security post adjacent to the national police station for armed response.

 In 1994 a pool-type industrial food irradiator was installed with an original load of 50,000 Ci of Co-60.  GTRI designed and funded physical protection upgrades that incorporates the IPPAS recommendations. Among others, the list of security related equipment, improvements and procedures proposed for installation and use at the GIF include but not limited to the installation of 2 different security grade multi-pin dead-bolt style locking mechanism in the two existing access doors to the irradiation chamber, a security grade metal door and door frame for the control room and security grade metal bars over the control room windows and room air conditioner. Motion sensors have been installed as agreed inside the control room and at the entrances to the irradiation chamber to sense the approach to these doors. . A duress/panic alarm button is mounted in the control room. All these are  connected to an audible siren and visual alarm which has been mounted outside the GIF building in the direction of the security post. In the long term these systems would be connected to the central alarm station (CAS) just as with the reactor system.
The Waste Management Centre (Interim Source Storage Facility) currently has a small radioactive source and waste storage facility.  The majority of the space is being utilized for conditioning operations and a small storage room contains the sources and waste. Many sources have not been conditioned and are stored on shelves and on the floor but houses a conditioned Ra-226 waste drum. The GAEC intends to continue using this facility as the national storage site once physical protection upgrades are in place.
GTRI in consultation with IAEA and GAEC agreed that the IAEA funds and implements the design of a physical protection upgrade that incorporates the IPPAS recommendations. This includes the design and construction of a metal hardening inside the storage room, a metal hardened cage inside the conditioning room for short term storage of sources waiting for conditioning, provision of secure locks to the door of the storage room and to cage in the conditioning room as well as the installation of a dual technology motion detector sensor inside the storage room and sources conditioning room. This contract has been awarded. It was also agreed that GTRI funds the design and construction of the additional source storage vault and associated physical protection upgrades. The IAEA is to peer review the design for GAEC. The design of the storage facility has received comments from the IAEA which are being addressed before awarding the contract.
The GAEC complex does not have a central alarm station (CAS).  A CAS has been planned to accommodate signals from the remote monitoring system, the CCTVs and the alarms.  The GAEC is committed to providing additional guards to man the CAS 24 hours a day/7 days a week if needed.  The GAEC guard staff provided the IAEA and GTRI with a list of equipment they would like to acquire to fulfill their duties.  IAEA, in consultation with GTRI and GAEC would then equip the CAS. 
Physical Protection Upgrades of  Facilities Outside GAEC

The Komfo Anokye Teaching Hospital (KATH) is located about 300 km inland from Accra and accommodates a Cis-Bio teletherapy unit with an original load of 6,176 Ci as of November 2001. GTRI  designed and funded a physical protection plan that incorporates the IPPAS recommendations. This included security grade metal door and frame for the teletherapy room, control room connected to the foyer, mechanical multi-pin deadbolt locks for the teletherapy and control room doors. Metal security-grade bars for the window of the control room that faces the patient lobby room are to be installed together with balanced magnetic switch contact sensors to be fixed to the doors, and to the enclosure box which is to contain the keys to the doors. If the irradiator head outer cover or actual source access point is opened, a fibre optic loop sensor is  installed to detect the physical access or opening of the teletherapy head. Additionally, a duress/ panic alarm button is  fixed in the control room and a wireless key fob style duress/panic button for use by security guard on duty. Also installed is an audible and visual siren mounted at the front gate guards office and in the control room. All sensors are connected to the alarm system and if disconnected, a loss of sensor communication alarm will occur. A multi-channel device to interface the alarm controller and provide for automated display of alarm video on a monitor is also installed.  
The Korle-Bu Teaching Hospital is the main referral hospital in Accra, Ghana. It has a new source in an older teletherapy machine provided by the China Nuclear Industry Cooperation (Model GWGP 80).  The current load is 6,000 Ci as of March 2008.  There was a disused source  located behind glass doors on a trolley in a bunker adjacent to the in-use teletherapy bunker which has been moved to the waste storage site. GTRI again designed and funded a physical protection plan (including security upgrades to the two bunkers) that incorporates the IPPAS recommendations The physical protection upgrades agreed upon were similar to that for the Komfo Anokye Hospital,. 
Training Workshops
A one week National Training Workshop was organised by United States Department of Energy’s (DOE) National Nuclear Security Administration (NNSA) Office of Global Threat Reductions in collaboration with the Government of Ghana, through the Radiation Protection Institute (RPI) of the Ghana Atomic Energy Commission (GAEC) from 16-20 February 2009. The IAEA also organized a 3-day workshop on design basis threat (BDT) from 1-3 September 2008
The workshops were planned and implemented by the DOE/NNSA to help Ghana gain control over orphan radioactive sources within its borders; support us to conduct orphan source searches and/or perform verified source inventories in an effort to gain control of orphan sources.  The DBT workshop was to help us establish the threat levels based on the security implication of the facilities in Ghana.
Future Facilities
From the outcome of the training courses GAEC plans to conduct orphan source searches in the future, at three (3) old mines in Ghana namely Tarkwa, Prestia and Obuasi. It also being planned to conduct workshop to address issues like Safety and Health Personnel Protective Wear, how to build and update inventory, searching, securing and containing evidential items for court among others, 
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