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Abstract XA9848188
In Zambia, which is current (1998) classified as a Least Developed Country has

applications of nuclear science and technology that cover the medical, industrial, education
and research. However, the application is mainly in medical and industry. Through the
responsibility of radiation source is within the mandate of the Radiation Protection Board.
The aspects involving security fall on different stakeholders some that have no technical
knowledge on what radiation is about. The stakeholders in this category include customs
clearing and forwarding agents, state security/defence agencies and the operators. Such a
situation demands a national system that should be instituted to meet the safety and security
requirements but takes into account the involvement of the diverse stakeholders. In addition
such system should avoid unnecessary exposure, ensure safety of radioactive materials and
sources, detect illicit trade and maintain integrity of such materials or sources.

This paper will provide the status on issue in Zambia and the challenges that exist to
ensure further development in application of Nuclear Science and Technology (S & T) in the
country takes into account the safety and security requirements that avoid deliberate and
accidental loss of radiation sources and radioactive materials. The Government has a
responsibility to ensure that effective system is established and operated to protect radiation
sources and radioactive materials from theft, sabotage and ensure safety.

1.0. Introduction
In the pursuit of peaceful application of nuclear science and technology to address

pressing national developmental needs, the aspects of safety and security of radiation sources
and radioactive materials become a reality. This situation provide a demanding responsibility
to the nation in particular if it is classified developing or least developed.

In Zambia, which is a Least Developed Country (LDC) application of nuclear science
and technology is in medical, industrial, education and research covering 136 institutions.
The radiation sources used include Cobalt-60 irradiator, gamma camera, CT Scan,
radiological equipment and NDT (aviation and mining) equipment.

The responsibility of safety of radiation sources is a responsibility of the Radiation
Protection Board. However, the aspects relating security has a different dimension in the
sense that it covers various stakeholders such as immigration, manufacturer, clearing agents,
security, agencies and operators and the different roles they have to play towards achieving
the objective. In addition, currently no legislation exist on security of the radiation source and
radioactive materials except what is done through the mandates of the various stakeholders
and the international organization agreements such as safety convention, IATA regulations,
etc.

47



2.0. Country situation
The Radiation Protection Board Licenses various users of ionizing radiation and

undertakes personnel dosimetry of all radiation workers in the country covering 136
institutions in various sectors (1). The RPS has limited technical staff and expertise.

The primary uses of ionization radiation in Zambia are industry (radioisotopes gauges
and non-destructive testing), diagnostic medicine (x-ray radiography, CT scan and nuclear
medicine, agriculture (Geiger Muller counter trace studies and moisture measurements) and
research (cobalt-60 and caseium-137 irradiators for medical raw material and products
sterilisation, food preservation and induced mutation) (2).

The imports of ionizing radiation equipment in the country was through a mining
companies, airline (NDT) and medical hospitals. After Zambia joining the IAEA in 1969,
promotion of nuclear S & T to meet the development needs in agriculture and industry
resulted in imports that include cobalt-60 and caesium-137 sources.

Although the Ionizing Radiation in Zambia was enacted into law in 1972. The control
of the imports started in the mid 1980's when subsidiary legal instruments were instituted
which has resulted in the licenses for operators, transporters, waste management and disposal.
In the period, 1985-1995 the RPS has issued Licenses for various ionizing radiation uses.
National Inventory of radioactive sources and materials is being compiled.

Safety and security of radioactive material is assured if the air transportation is used
since, IATA regulations are employed. In technical assistance programmes the regulations
and conventions of international organizations such as IAEA (BSS, Conventions on Safety
and Physical Protection of Nuclear Materials and Facilities) assist to strengthen the local
safety situation through implementation of various measures.

The major weakness in safety and security arise from lack of knowledge by non-
technical personnel from agencies such as Zambia Revenue Authority (Customs), forwarding
and clearing agencies, security/defence agencies and the public. Insecurity of radioactive
material and sources come from road transportation in particular in borders where natural
barrier is absent. The inspection at such borders may be lax especially that road transport
regulations may not strictly be adhered to as is the case with air transport. To underscore this
aspect, the Zambia Police, Drug Enforcement Commission with help of the RPS have in the
last five years confiscated five (5) spent sources were brought in the country illegally through
a land border. There is currently no system to detect illicit activities.

A risk exists of scrap metal dealers getting devices containing sources with idea of
melting for production of metallic products and the airport/border personnel not taking into
account the safety and security of radioactive materials and sources.

Sensitization Workshop by the RPS have gone some was in providing relevant
information to various personnel at the airport and other interested organizations. Workshop
by environmental protection of civil pressure groups such as Waste Management Association
of Zambia held in conjunction with RPS, and the National Council for Scientific Research has
also assisted to sensitize the public, policy makers and stakeholders. Setting up of an interim
storage facility by the mining company has provided a step to improved security and safety of
spent sources. The inventory for 1997 for a copper mining conglomerate indicate 40 sources
in use, 28 not in use and 178 in storage.

3.0. Critical factors for safety and security
The factors that are critical to safety and security of materials and radioactive sources

include:-
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(i) National Infrastructure - This consists of physical infrastructure, legal framework,
technical capacity and mechanisms for notification of irregulatory, check compliance and
undertake intervention.
(ii) Financial - Assured funding to enable existence of the national infrastructure lead to
improved safety and security and effective operations of relevant organs.
(iii) Education and Information - Information should be available for stakeholders and
public to enable them understand and do things that minimise or eliminate safety and security.
Incidents of accident exposure in a number of countries worldwide emanate from lack of
information.

The technical personnel should have the information relating to safety standards,
practices and management.
(iv) Globalisation - with its merit of economic growth has brought new demands on the
security and safety of material that cross borders in particular those that do not have technical
and financial resources to detect violation and illicit activities.

4.0. Ways to enhancing safety and security
There are several ways/methods that can be employed to enhance the safety and

security.
4.1. Access to appropriate information - The operators, public and the regulatory
authority should have access to appropriate information that will ensure that factors that may
undermine the safety and security are not compromised. Security Officers and other
stakeholders should be aware of existence practices and institutions that can assist them to
address the problem.
4.2. Adherence to standards - The standards for handling and managing radioactive
materials and sources and waste arising thereof should be adhered to.
4.3. Technical capacity for detection of violation and verify compliance
- The nation should have the personnel and equipment to detect and verify violation of safety
and security requirements.
4.4. Limitation in access (Restriction) or exclusion - Limiting access to places where
radioactive materials and sources are found can reduce the danger to the public. Methods
employed to control should depend on the nature and the classification of the radioactive
material and sources. Physical security to such places is also held an important deterant to
illicit activities.
4.5. Consultative mechanisms - There should be consultative mechanisms of the various
stakeholders. The challenge is whether this should be formal or loose alliance. Whichever
option is taken the Government through an appropriate agency needs to take leading role (4).
4.6. Mechanism Control, Record Use and Abandonment - A mechanism should exist to
record (inventory) and control import, use, audit and manage the radioactive materials and
sources when expired, not in use and when abandoned.

5.0. Way forward
In the context of Zambia, the way forward is summarised by the following actions:-

5.1. The Radiation Protection Board in collaboration with the various stakeholders forming
a lose alliance to determine the areas of strength and weakness and agree to the remedial
measures to be implemented.
5.2. Education and sensitisation of the stakeholders and public on measures that may lead
to undermining of radioactive material safety and security.
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5.3. Encourage adherence to relevant regulations and standards during manufacture,
importation, use and disposal. Lapse at any of the stages spells disaster for the country.
5.4. Work towards well-funded and effective technical and administrative structure that
can detect and ensure compliance of radioactive material and sources.
5.5. Co-operating with international organizations that have interest in radiation safety and
security such as International Atomic Energy Agency (IAEA), World Health Organization
(WHO) and International Police (INTERPOL). International agreements and guidelines can
assist the country take necessary measures to improve safety and security.
5.6. Acquisition of technical capacity to detect of violation and check Compliance.

6.0. Conclusion
This paper has highlighted the issues that need to be considered when a Least

Developed Country like Zambia makes the deliberate efforts to establish a system to ensure
safety and security of radioactive materials. The conclusion is that the Government has
responsibility to ensure that an effective system is established and operated to protect
radiation sources and radioactive materials from thefts, sabotage and loss and also ensure
safety. Lastly, education and information of the public and stakeholders can assist to
significantly reduce on hazards that may arise if this aspect was not done. An informed public
is key to safe and secure environment. An informed public in a way force providers of
specific services to adhere to prescribed standards and practices.
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