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Abstract
Legislative instrument LI 1559 of 1993 established the Radiation Protection Board (RPB)

as the National Competent Authority (NCA) on radiation matters in Ghana. The Board advises
Government through the Ghana Atomic Energy Commission on matters relating to radiation
safety, security of sources, sales, import and export, contamination in food and environment,
among others. It has wide ranging regulatory powers and works in association with country
authorities. The regulations in place for controlling the movement and use of radioactive
materials in Ghana are discussed. Accountability for radioactive materials especially for those
which were brought in before the establishment of the RPB have been the focus of our discussion.
The need to for intensify educational programs for the public on matters relating to effects of
radiation on man and environment is recommended. Strengthening of regulatory control of
sources and intensifying efforts against smuggling, unauthorised use and systems for notification
on radioactive transport accidents are noted.

1. Introduction
The Ghana Atomic Energy Commission (GAEC) was established by an act of parliament

(i.e. Act 204 of 1963, [1]) to be responsible for all matters relating to the peaceful uses of atomic
energy and to advice Government on such matters. This act was amended by the Provisional
National Defence Council (PNDC) Law 308 with the establishment in January 1993 of the
Radiation Protection Board (RPB) under legislative instrument LI 1559 [2]. Until then, there was
no legal framework enforcing the registration, licensing and safe handling of radiation sources.
However the use of ionising radiation in Ghana dates back to the early nineteen fifties and
therefore many sources and equipment for generating ionising radiation may have come into the
system without any formal registration. A close study of accidents involving spent or abandoned
radiation sources throughout the world have revealed that they were not in safe custody or
properly secured. Taking cognisance of these facts, the RPB instituted a program to locate and
register the sources which had come into the country before the passage of the legislative
instruments.
1.1. Security of radiation sources no longer in use

The experience gained over the years and training programs offered by the International
Atomic Energy Agency (IAEA) helped the RPB in identifying some institutions and industries
which were more likely to have in their possession these radioactive materials. Questionnaires
were developed and sent to these institutions and industrial concerns. The answers to the
questionnaire led to follow-up visits in some cases and finally to the retrieval of some sources
which were no longer in use. Notable among these were
a) Strontium-90 sources for thickness gauging which were out of use in a cigarette factory
b) An abandoned beta source retrieved from a leather factory for thickness gauging [3 ]
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c) A contaminated source of raw material for a plastic manufacturing company which was
impounded with the help of CEPs and modalities put in place for export back to the country
of origin [4].

d) A disused x-ray tube and an Ra-226 source at a university [ 5].

Table I gives the inventory of all sources not in use and taken into custody. Those still using
radiation sources which were secured before the legislative instrument were also identified,
registered and given the appropriate license for utilisation.
1.2. License for importation of radioactive materials and sources

The LI 1559 gives the RPB its legal framework and compels users, researchers as well as
interested parties to obtain the appropriate license before importing the equipment for generation
of ionising radiation or radioactive materials [6]. The contributions of the Customs Excise and
Preventive Services (CEPs) who control the ports of entry into the country and the Environmental
Protection Agency (EPA) which evaluates and grants licenses for the establishment of industries
have been useful.

Table 1: Types and quantities of radioactive waste in storage at GAEC.

Nuclide
Sr-90
Sr-90
Sr-90
Cd-109
Ir-192
Fe-59
1-129
Co-60
Co-57
Sr-89
Ti-204
Cs-137
H-3
Fe-59
Sr-90
P-32
In-
113m
Cs-137
Tc-99m
Cf-252
Ra-226

Type
sealed
sealed
sealed
sealed
sealed
sealed
sealed
sealed
sealed
sealed
sealed
sealed
unsealed
sealed
sealed
unsealed
unsealed

sealed
unsealed
sealed
needles

Form
solid
solid
solid
solid
solid
solid
solid
solid
solid
solid
solid
solid
liquid
solid
solid
liquid
liquid

solid
liquid
solid
solid

Activity (mCi)
4.0
5.0
2.0
3.0
5.0
100.0
125.0
1.0
1.0
129.0
1.0
1.0
10.0
200.0
10.0
10.0
50.0

9.0
153
-
HOmg

Quantity
5
2
2
1
1
1
1
1
1
1
2
1
10
1
10
1
12

5
6
6
11

* Source spent inventory as per October 1996. Most of the waste have been conditioned and
immobilized using cement.
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1.3. Licensing provisions as a means of strengthening security
The RPB adheres to the basic principles of radiation protection namely: -

a) Justification of practice
b) Control of operations to exposure As Low As Reasonably Achievable (ALARA)
c) Maintaining dose limits within the set limits of the IAEA in its Basic Safety Standards [7] and

in accordance with ICRP [ 8 ].
Before a license is granted all the basic principles are expected to be satisfied by the

applicants in addition to other requirements such as :
a) adequate training of the operating staff
b) Provision of the requisite tools and equipment for operation
c) A workable emergency preparedness program that can be tested for mitigation of all possible

scenarios of radiological emergencies
d) Scheme for disposal or otherwise of the radioactive materials after their useful life span
e) where a radioactive material is involved the waste generator may seek the help of the National

Radioactive Waste Management Centre (NRWMC) to transport the waste to the Centre for
storage in accordance with IAEA recommendations [9].

1.4. Verification of compliance and monitoring compliance as a security regulation
RPB carries out verification announced and un-announced visits to ascertain the operational

status of the facility, adherence or compliance to safety procedures and emergency response
activation mechanisms. The short comings of the visits are documented and submitted to the
operating organisation. A time frame for which such a corrective action is to be taken is given. If
the problem appears serious a temporary ban may be placed on the operating licence or otherwise
revoked.

Apart from personal alarm monitors and pen dosimeters which may be used by the
operating organisation, it is mandatory that thermo-luminesence dosimeters (TLD) issued to
individuals by the RPB as part of the provisions of the license, be returned monthly for
evaluation.
1.5. Impact of training courses

Training courses are organised for target operators of radiation facilities or equipment from
time to time. These courses serve as a means of informing and/or refreshing personnel working in
a radiation environment about the need to observe and follow laid down procedures in their day
to day running of the facilities. The most probable emergency scenarios that may arise leading to
overexposure of personnel in a radiation zone and how such a problem may be overcome are
discussed. Assessment of effectiveness of national programmes for safety of sources show that
they are very much patronised and has served as a bridging gap between technology transfer and
industry.

2. Recommendations
To strengthen regulations on the security of sources, the following suggestions may be

considered.
(i) Demarcating the country into smaller zones for more effective policing,
(ii) Information, awareness and documentary programs to educate the public on the effect of

radiation on humans and the environment,
(iii) Training and provision of appropriate equipment to Custom Officials at the country's

entry points,
(iv) Using regional and international organisations such as the OAU, EU, PAHO, FBI as an

effective policing and enforcement bodies to prevent illegal transfers from one country to
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another or across continents. The standardisation or harmonisation of radioactive transport
regulations among regional member states are therefore highly recommended,

(v) Institution of severe punishments including jail terms (and without option of a fine) for
persons involved in the illegal transport, trade, smuggling, etc. of radioactive materials
across national and international boundaries.

3. Conclusion
The potential threat of unaccounted radioactive sources or materials to the public has

greatly been subsided since the establishment of the RPB through its intensified efforts to secure
and register these sources. The programmes followed and the assistance of such institutions like
the police and the customs. The need to further strengthen the enforcement aspects and apply
punitive sanctions to safeguard life through effective monitoring and co-ordination between
regional and interegional bodies is recommended.
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