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Abstract

The Ghana Atomic Energy Commission was established in 1963 by an Act of Parliament, Act 204 for
the Promotion, Development and Peaceful Application of Nuclear Techniques for the Benefit of
Ghana. As in many developing countries the use of nuclear application is growing considerably in
importance within the national economy. The Radiation Protection Board was established as the
national regulatory authority and empowered by the Radiation Protection Instrument LI 1559 (1993).
The above regulations, Act 204 and LI 1559 provided a minimum legal basis for regulatory control of
radioactive waste management as it deals with waste management issues in a very general way and is
of limited practical use to the waste producer. Hence the National Radioactive Waste Management
Centre was established in July 1995 to carry out waste safety operations in Ghana. This paper
highlights steps that have been taken to develop a systemic approach for the safe management of
radioactive waste in the future and those already in existence.

1. INTRODUCTION

Waste management is considered to be an integral part of the measures necessary for the safe
utilization of nuclear techniques. Research and development in the field of nuclear science and
technology have led to its wide-scale application in research, medicine, industry and agricultural. In
common with other human activities, these practices generate waste that require safe management and
disposal to ensure the basic goal of protecting mankind and the environment from the actual and
potential radiological hazard that these waste pose. With Ghana operating a research reactor, a
gamma irradiation facility, a large radiotherapy facility and a nuclear medicine facility and the
increased use of radioactive materials in industry, the need for a national radioactive waste
management infrastructure is vital. The National Radioactive Waste Management Centre (NRWMC)
was established in July 1995 to carry out waste safety operations in Ghana. The main task of the
NRWMC is to develop and establish a radioactive waste management infrastructure that will meet all
the needs of Ghana. The first phase of the NRWMC programme covers establishment of
administrative structures, development of regulations and development and construction of
radioactive waste processing and storage facility for the treatment, conditioning and storage of
radioactive waste. In the second phase a central waste repository for the final disposal of radioactive
waste [1] will be developed and put into operation.

2. EXISTING AND EXPECTED WASTE

Presently radioactive waste is generated from research, medical and industrial use of radionuclides.
Records available indicate that there are more than fifteen institutions in Ghana utilizing radioactive
materials. The largest individual waste generator is the National Nuclear Research Institute. Its main

321



waste generating activities are, radiotherapy and nuclear medicine, pesticide research, radio-
pharmacy, neutron activation analysis and from the gamma irradiation facility.

In the medical field short lived radionuclides 1-125 and Tc-99 have been used as open sources. Ra-226
needles were used in brachytherapy at Komfo Anokye Teaching hospital. In the field of research, Co-
60 is being used for irradiation and calibration. Am-Be is being used in neutron activation studies.
The research activities also generate P-32, C-14, H-3 and S-35 wastes. In the industries Ir-192 is being
used for gauging, Sr-90 for thickness measurement and Am-241 + Cs-137 for well logging. The
activities of the waste generated currently range from a few Bq to GBq [2]. The inventory of waste in
storage is shown in Table 1.

TABLE: 1

Nuclide Type Form Activity per source (mCi) Quantity
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3
1
2
1
1
1
1
2
10
6
1
77
12
10
11

Most of the liquid waste has been conditioned and immobilized using cement. The Ra-226
needles have also been conditioned with the help of an AFRA specialized radium
conditioning team from South Africa under the supervision of an IAEA expert.

With the increasing use of radioactive materials and the establishment of nuclear and large irradiation
facilities, the amount of waste to be generated will increase. Radioactive waste from these facilities
will include spent ion exchange resins from the nuclear reactor water purification system,
incompatible solid waste from mechanical filters, liquid and organic waste, spent fuel from the
nuclear reactor and spent sealed sources made up of between 185GBq andl.85 PBq of Co-60. It is
estimated that four 200L drums will be needed annually to store conditioned waste that will be
generated [3].

3. LEGISLATIVE FRAMEWORK

To meet the fundamental objective of radioactive waste management there is a need to develop a
legislative structure that will ensure nuclear and radiation safety. The Ghanaian legislation regulating
the use of radioactive materials is based on two documents. Act (204) setting out basic principles of
peaceful uses of atomic energy and Radiation Protection Instrument LI 1559 (1993) defining the role
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Sr-90
Cd-109
Ir-192
Fe-59
1-129
Co-57
Co-60
Sr-89
Tl-204
Cs-137
Cf-252
P-32
Tc-99m
In-113m
H-3
Ra-226

Sealed
Sealed
Sealed
Sealed
Sealed
Sealed
Sealed
Sealed
Sealed
Sealed
Sealed
Unsealed
Unsealed
Unsealed
Unsealed
needles

Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Liquid
Liquid
Liquid
Liquid
solid

1.0-20.0
3.0
5.0
100.0-200.0
125.0
1.0
1.0
129.0
1.0
1.0-9.0
20.0
10
135
50
10.0
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of the Radiation Protection Board (RPB) [4,5]. Within the international Atomic Energy Agency
(IAEA) model project INT/9/144 and the African Regional Cooperation Agreement (AFRA) project,
a new regulation aimed at radioactive waste management has been drafted. The initial draft was
reviewed by the RPB [6]. A national seminar on the Understanding and Implementation of the
Regulations on Radioactive Waste Management in Ghana was held on 9 - 11 October 1996. The final
outcome of the draft regulation was sent to the Attorney General's office for the necessary legal
review. The drafted regulation is receiving the attention of government for promulgation. The
guidelines for the implementation of the regulation will be complete by a set of eighteen practical
Guidelines and Codes of Practice [7]. The regulation is based on a separation of responsibilities
between the operating organization (NRWMC), waste generator and the regulatory body (RPB). The
primary responsibility for safe management of wastes rests with the waste generator unless the
responsibility has been transferred to the NRWMC. The waste generator is responsible for on site
segregation, collection, characterization and temporary storage of the waste arising from his activities.
The NRWMC is the designated national centralized facility. It will have the requisite facilities for the
treatment, conditioning and storage until a final disposal facility is established and becomes
operational. The NRWMC will take control of the waste where the generator is incapable of handling
the waste or the generator no longer exists. The RPB is responsible for the enforcement of
compliance with the provisions of the waste management regulations and all other relevant
requirements by the waste generators and the NRWMC and the implementation of the licensing
process for generation and management of radioactive waste.

4. WASTE MANAGEMENT PRACTICES

The regulations prescribes the regulatory requirements on the various aspects of waste management
operations covering; segregation to storage. NRWMC staff will carry out collection of waste from
waste generators. All waste that is not likely to decay to clearance levels within one year will be
transported to the NRWMC. Transportation will be carried out by a light truck, with arrangement for
fastening down of transported packages. All waste will be accompanied by a document with detailing
the characteristics of the waste. Primary control of waste to check for acceptance criteria by the
NRWMC staff will be carried out at the waste generation site. At the waste processing facility an
additional control and analysis will be carried out, especially if needed for treatment and processing
purposes. Decay storage is considered for short-lived low activity spent sources that will decay to
clearance levels. The conditioned waste is expected to meet the waste acceptance criteria being
developed by the NRWMC before storage. From the point of view of technological requirements, the
cemented waste shall be stored in the waste processing facility for at least 24 hours before being
transported to the storage facility.

5. FACILITIES

It was recognized quite early in Ghana's nuclear programme that the safe management of radioactive
waste is vital for its success. In view of this, a system of waste storage and processing facilities were
constructed for the planned 2MW-research reactor that was not built. It consist of a decontamination
unit, two concrete vaults (about 5 x 15 m and 4 m deep) intended for low and intermediate level waste
storage and three rows of concrete wells (about 0.5 m diameter x 4.6 m) for storage of spent fuel.
Safety and performance assessments of these facilities have been carried out with the help of IAEA
experts to ascertain their suitability for waste processing and storage. The assessment indicated that
the decontamination unit and the wells are still in good conditions and are therefore under
refurbishment for use as waste processing and storage facilities. The rehabilitation work commenced
in the latter part of 1998 and is expected to be completed by 2000. A new storage facility with a
capacity of 100 200L drums is also being constructed to complement the existing structures. This new
facility is in line with the current trends in nuclear technology development in the country. A
laboratory is also being established to carry out leaching studies. The NRWMC has an interim storage
facility, which consist of a concrete building with a room of 6.15 m x 3 m in dimension.
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6. CONCLUSION

Radioactive waste management is in its infancy in Ghana. Promulgation of the National Radioactive
Waste regulations and the relevant supporting document as well as the establishment of the Central
Waste Processing and Storage Facility will lay a solid foundation to ensure waste safety in the
country, particularly when considering the increasing use of radioactive materials and the operation of
nuclear facilities in the country. Quality assurance and control systems are being developed to guide
the operators of the waste management facilities. A basic operational laboratory will be installed.
Furthermore the Ghanaian Parliament has approved ratification of the Joint Convention on the Safety
of Spent Fuel Management and on the Safety of Radioactive Waste Management. This indicates the
Government's support for the NRWMC activities. The IAEA/AFRA have been very supportive in the
establishment of our waste management infrastructure through expert missions and the training of
staff.
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