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ABSTRACT

Ghana was for four decades engaged in practices which involve the exposure of people to
ionising radiation from man-made source without any national legislation to control them.
In pursuance of the Ghana Atomic Energy Act 204 of 1963, as amended by the,
Provisional National Defence Council (PNDC) Law 308 and the enactment of further
regulation, Radiation Protection Instrument LI 1559 of 1993, the Radiation Protection
Board (RPB) was established to regulate the introduction and conduct of any practice
involving sources of ionizing radiation in the country. The RPB is thus the National
Competent Authority for registration, licensing and inspection of practices in Ghana for
the purpose of radiation protection and safety. It has an inventory of all radiation sources
in existence in the country as well as a system of control for their safe use.

1. INTRODUCTION

Work with radioisotope in Ghana started in 1952 and had it's beginning in the University
College of the Gold Coast (now the University of Ghana) where the initial experiments
carried out involved the application of radio-strontium in monkeys. By the close of 1959,
work in radioisotope application in Ghana had sufficiently gained ground in a number of
institutes as to make the establishment of a Radioisotope Unit a desirable venture. [1]

In spite of the absence of a legislation, the National Nuclear Research Institute (NNRI) of
the Ghana Atomic Energy Commission (GAEC) exercised some form of regulatory
control over the use of radioactive materials and its storage.

Due to developmental growth in the country use of radioactive materials spread to such
areas as agriculture, hydrology, medicine, research, industry and environmental studies.

The Government of Ghana through the Ghana Atomic Energy Commission, recognising
the need to establish the basic requirement for the protection of people against undue
radiation exposure established the Radiation Protection Board (RPB) in 1993 as the sole
regulatory authority [2-4]. The RPB has initiated a database for an inventory of all
radiation sources either imported into the country or already in existence in the country as
well as a control programme through a system of Notification, Authorisation by
Registration and licensing and inspection.
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2. NOTIFICATION

Following the establishment of the RPB priorities were set to gain control over the
procurement and use of radiation and radioactive sources in the country.

In Ghana, notification of the RPB of one's intention to carryout any activity concerning
radiation sources, X-ray machines and facilities, shielded enclosures and nuclear
installations should notify the RPB in writing within the period of one month [5] . Such
notification forms can be obtained from RPB. The RPB within one month will proceed
with the assessment of the notification documentation. The result of the assessment shall
be:

(a) Exemption, (b) Request for application for authorisation,
(c) Request for additional information or (d) Refusal.

3. AUTHORISATION BY REGISTRATION/LICENSING

The applicant applies to the RPB for authorisation after assessment of the notification is
completed. The results of authorisation shall be:
(a) Acceptance of the application documentation and proposition of pre-authorisation

inspection.
(b) Request for additional documentation (c) Refusal

The Authorisation by registration is issued only when all eventual corrective actions have
been taken and confirmed by successive inspection.

The authorisation by licensing takes the form of

(a) Provisional (b) Limited authorisation (c) Full authorisation.

The RPB conducts periodic inspections at the facility to ensure that the conditions and
terms stated in the authorisation and in the Safety Analysis Report (where applicable) are
complied with.

In exceptional cases, practices and sources may be exempted if the RPB is satisfied that
the sources meet the exemption criteria. Exemption will not be granted to permit
practices that can not be justified. [5]

4 DISCUSSION AND CONCLUSION

Notification alone is not sufficiently effective in regulatory control. Notification is
sufficient provided that the normal exposures associated with the practice or action is
unlikely to exceed a level, specified by the Regulatory Authority (RPB) and that the
likelihood and expected amount of potential exposure and any other detrimental
consequence are negligible. Authorisation through registration and licensing is more
effective in regulatory aspect of protection and safety.

With the promulgation of the legislative instrument the RPB is notified before possession
of radioactive materials are taken. There is also co-ordination between the Regulatory
Body (RPB) and the Customs Authority (CEPS) in Ghana for the importation and control
of any radioactive material or source that enters the country.
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TABLE 1: SOME PRACTICES IN GHANA

Application/Technique

Medicine
Radiography
Mammography
Tomography
CT
Brachytherapy
Nuclear medicine
Teletherapy

Industry
Surface gauges
Thickness gauges
XRF
Gamma scattering
Neutron therm.
Oil well logging

Hydrology

Device/Source

X ray generator
X ray generator
X ray generator
X ray generator

Initial Number
activity notified

-
-
-
-

19 radium needle 370MBq
Tc-99m
Co-60

130
4
1
2

1
7GBq/2wks 1
185TBq

Cs+ Am 0.3+1.5 GBq
Sr-90
Cd-109
Cs-137
Am-241
Am+ Cs

No data available at present

Agriculture
Moisture gauges

Research and teaching
Diffraction
XRF
XRF
NAA
Liquid Scint. Count
Irradiation
Irradiation
Calibration
Calibration
Calibration
Calibration
NAA

Miscellaneous
Luggage scanning
Luggage scanning

Am-241

X ray generator
X ray generator
Cd-109
Am/Be
C-14
Co-60
Co-60

X ray generator
Co-60
Cs-137
Sr-90

Research reactor

X ray generator
X ray generator

37-74 MBq
l l l M B q
78.8 GBq
740 GBq
21.2 GBq

1.11 GBq

-
-

I l l MBq
74 TBq

-
266.4 TBq
1850 TBq

-
3.7 GBq
37 GBq
18.5 MBq
1012 n/s

-
-

1

1+1
16
1
4
3

2+4

3

I
1
2
1
1
I
1
1
1
1
1

1

3
2

Number Number
register licensed

100
2
1
0

1
1
1

2
16
1
4
3
2

3

1
3
2
1
1
-

1
1
1
1
I

1

3
0
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The RPB verifies through notification and inspection that users of radiation sources and
radioactive materials have properly stored their sources which are no longer in use. With
regard to radioactive waste that require more than one year decay period to bring down
the activity level to below clearance, the waste generator is required to inform the
National Radioactive Waste Management Centre (NRWMC) to collect and transport the
waste from the generator's establishment for treatment, conditioning and storage at his/her
own cost.

Sealed Radiation Sources (SRS) Registry have been established by the NRWMC using
the appropriate software provided by the IAEA. The personnel have acquired adequate
training from the IAEA and AFRA training courses and continue to attend meetings and
workshops on SRS registry. The inventory of the sources is regularly updated and made
available for inspection by the regulatory body.

More rigorous licensing procedures, in line with IAEA standards were applied to high
level practices and sources in the country namely the 50KCi (1850TBq) Gamma
Irradiation facility and the 30KW Ghana Research Reactor. Although some facilities are
registered and others licensed, operators of all facilities are licensed by the RPB after
training and examination in radiation protection and related fields. Facilities that are
suitable for registration only include those for which safety can largely be ensured by the
design of the facility and equipment, the operating procedures are simple to follow, the
safety training requirement are minimal. Facility such as the Gamma Irradiator, Research
Reactor are authorised by licensing.

The RPB has an enforcement policy to correct non-compliance with regulatory
requirements ranging from revoking of licence, fine or imprisonment depending on the
severity of the offence.

Any person or organisation who is aggrieved at the failure of the RPB to issue or renew
any licence or considers the RPB has revoked or suspended a licence or attached any
unreasonable conditions or limit to a licence may appeal to the GAEC. If the GAEC is
convinced that the person or organisation has been unreasonably treated he may request
the RPB to take appropriate defined action.

Even though Ghana has a very modest scale of application of radiation sources there is the
need to put in place a mechanism for safety culture for protection against the harmful
effects of ionising radiation and for the safety of sources which are on the increase due to
developmental needs in the country.
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