
XA0102988 IAEA-CN-84/32

THE STATUS OF SAFETY OF RADIATION SOURCES AND SECURITY OF
RADIOACTIVE MATERIALS IN ETHIOPIA

G. GEBEYEHU WOLDE
National Radiation Protection Authority, Addis Ababa, Ethiopia

Abstract. Since 1993, the National Radiation Protection Authority (NRPA) has been empowered by the
"Radiation Protection Proclamation no. 79/1993" to authorize and inspect regulated activities, issue guidelines
and standards and enforce the legislation and regulations. The report describes the status of the safety of radiation
sources and the security of radioactive materials in Ethiopia and the progress made towards building a sound and
effective national regulatory infrastructure. Also, the report highlights the challenges and difficulties encountered
and concludes by indicating the way forward towards the strategic goals.

INTRODUCTION

The application of nuclear techniques in Ethiopia started in the early sixties in the medical
field and has gradually expanded to other areas such as agriculture, animal health and
research, hydrology, mining and industry.

Following this growth, radiation protection in Ethiopia dates back over 15 years. A radiation
protection service was initiated as a result of the introduction of irradiation techniques for
biological research at the University of Addis Ababa. The service was extended to the users of
ionizing radiation, mostly for workers in X-ray departments of hospitals in the country,
without any regulatory mandate and legal infrastructure.

The Government of Ethiopia promulgated radiation protection legislation in December 1993,
which established an autonomous regulatory authority to control and supervise the introduction
and conduct of any practice involving sources of ionizing radiation.

The legislation defined the responsibilities of the regulatory authority so that it could preserve
its independence of judgment and decisions as the top safety authority. The legislation
empowered the regulatory authority to implement a regulatory programme and contained
details of the nature of operational regulations.

Before 1998, there was no significant development in building a radiation protection
infrastructure but in the last two years, Ethiopia has been actively co-operating with the IAEA
in the framework of a regional Model Project. The inputs received through the project coupled
with demonstrated local commitment have immensely contributed to a transformation process
and the current status of achievement.

This report describes the status of the safety of radiation sources and the security of
radioactive materials in Ethiopia and the progress made towards building a sound and
effective national regulatory infrastructure. Also, it highlights the challenges and difficulties
encountered and concludes by indicating the way forward towards the strategic goals.

THE NATIONAL REGULATORY INFRASTRUCTURE

The main legislation governing the practice of ionizing radiation, called "The Radiation
Protection Proclamation No. 79/1993", was issued by the House of Representatives, on 22
December 1993.
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This law established and empowered the national radiation protection authority (NRPA) to
authorize and inspect regulated activities, issue guidelines and standards and enforce the
legislation and regulations.

The NRPA is organized as an autonomous public authority and has now strengthened and
developed to a level of competence for effectively fulfilling its legislative mandate under the
enabling provisions of the legislation. Its functions are also emerging and developing to cover
all aspects of regulatory control.

The main legislation contains some detailed provisions, with the nature of regulations which
are being used to bridge the gap until the issuance of detailed regulations. The drafting and
review of a set of regulations based on the BSS, including the IAEA regulations for safe
transport of radioactive materials, is nearly completed. They will shortly be submitted to the
Government for approval and promulgation.

The NRPA has developed and implemented provisional practice-specific procedural guides.
The designing of the detailed and final version is also complete.

As an essential part of the national infrastructure, the NRPA is now empowered to enforce the
law and develop national credibility and recognition as the top safety authority. It has all the
required resources to effectively implement its regulatory programme, which includes:

• an independent and centrally located office and laboratory facility, and an adequate
number of vehicles for inspection and administration work;

• adequate regular and capital budget to fund all the NRPA's regulatory and support
activities;

• an approved organizational structure, which is used as a guiding document for the
functional classification of tasks and staff assignment. The organigram and the
staffing plan is currently being updated and revised in order to address emergent
needs.

See Annex 1 for details.

In line with the ongoing changes and the status of organizational development, the
level of staffing in the NRPA has substantially changed. Total staff amount to 38,
consisting of:

1 General Manager
1 Legal Officer
10 Technical staff/ regulatory, technical support etc.
6 Administrative support staff
20 Other general service staff.

THE NATIONAL REGULATORY SYSTEM

The regulatory activities are designed in line with the main regulatory instruments,
notification, authorization, inspection and enforcement. In its effort to develop a systematic
regulatory regime in a professional transparent and sustainable manner, the NRPA has
developed and tested in practice pertinent guidelines and procedural manuals.
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This manuals and guidelines are:

• General procedural manual on regulatory process and principles;
• Procedural guidelines on the systems of notification, authorization, inspection and

enforcement;
• Procedural guides for the authorization of diagnostic radiological facilities;
• Procedural guides for the authorization of nuclear gauges.

After improvement based on test feedback, the manuals have been issued as a permanent
systemic instrument. Effort has also continued for preparing and issuing other guides such as;

• Procedural guides for the authorization of industrial radiographic sources;
• Procedural guides for the authorization of nuclear medicine facilities.

NOTIFICATION

The system of notification for effectively identifying and locating radiation sources
subject to regulatory control is in place. Users of radiation sources and equipment
notify the NRPA through application for import and authorization for practice.
Arrangements have been made with the Ethiopian Customs Authority and the
Investment Authority of Ethiopia so that any importation of radiation sources and
equipment is subject to the clearance and approval by the NRPA.
The NRPA has an inventory of sources and equipment and periodically updates the
source/ equipment user and inventory status.

AUTHORIZATION

The NRPA has developed a system of authorizing practices by registration or license.
A final set of procedural guide documents and application forms, safety assessment
protocols, and practice-specific guides are currently being designed and put in practice.

INSPECTION

In the 1999/2000 budget year, the NRPA has established and activated an inspection
plan and priority listing based on the degree of hazard associated with the practices
and past inspection history. Now all practice centres and sources are routinely
inspected once a year and the frequency can be increased according to the degree of
hazard.
Inspections are carried out according to procedural and technical guidance documents,
and a system of monitoring is in place to ensure that inspection findings are
communicated to the users in a timely and clear manner.

ENFORCEMENT

The issue of enforcement is complex in an environment where a limited alternative for
health service provision exists with a retrospective regulatory exercise. However, the
NRPA has developed a coherent set of strategies to further enforcement actions
gradually, starting from the most recent practices.
A new co-operative framework arrangement has been established between the
Ministry of Health, the Addis Ababa regional Government Health Bureau and other
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regional governments to co-ordinate actions for the enforcement of the radiation
protection. An enforcement guide is now in use to maintain consistency and
objectivity. Regularly improving the enforcement guide document is also a follow-up
task for the NRPA to ensure continual systemic improvement.

NATIONAL INVENTORY OF RADIATION SOURCES AND RADIOACTIVE
MATERIALS

Registration of radiation sources and radioactive materials started in 1996 by distributing
questionnaires to different institutions and departments in the country and simultaneously
issuing announcements in the media. Since then the inventory has been regularly updated.

In June 2000, the NRPA issued the final and clearing public call for registration of all
radiation sources and radioactive materials and launched a co-ordinated campaign. The
response was significant; an up-to-date inventory now accounts for about 95% of radiation
sources and radioactive materials in the country.

The NRPA has now fully implemented the Regulatory Authority Information System (RAIS),
which provides a systemic integration and will be instrumental in enhancing the effectiveness
of the regulatory system.

The total number of registered equipment (X-ray) currently stands at 338.
The classification of the equipment is as follows:

Plain radiographic
Dental
CT scanners
NDT
Others
Total

264
51
2
6
15
338

The radioactive source inventory stands at 35 with the following breakdown:

Nuclear gauges
NDT
Research (sealed sources)
Research (unsealed sources)
Medical application
Total

18
2
10
1
4
35

For details, see Annex 2.

PROVISION OF SUPPORT AND TECHNICAL SERVICES

A substantial progress has been made in the development and provision of support and
technical services in the following areas:

a) Metrology and Calibration Services
• Construction of an "Irradiation Bunker Building" has been finalized.
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• Installation of equipment for the secondary standards dosimetry laboratory (SSDL) is
complete, the equipment is also commissioned for operation and training of
operating personnel has been carried out.

• Two electrometers and ionization chambers of the SSDL were sent to the IAEA
Seibersdorf Laboratory for calibration and calibration factors were obtained.

• A fully responsible SSDL expert has been assigned, the working system is being
established and the laboratory is ready for routine service.

• Arrangements are under way with the Ethiopian Authority for Quality and Standards
to get official accreditation.

b) Instrument Maintenance Service
The instrument maintenance workshop for maintaining radiation monitoring equipment has
been reorganized into the new office/lab complex. Recruitment is under way to get a full time
instrument maintenance engineer/technician and provide maintenance services on a regular
basis.

c) Individual Monitoring of Personnel
Personal monitoring of radiation workers involved in radiological and other activities is being
provided using thermoluminescence dosimetry technique (TLD). The current estimate of the
total number of radiation workers needing to be monitored is about 1200, and a total of 560
workers have so far been receiving this service every month.

Installation and commissioning of the newly delivered Harshaw 4500-TLD reader,
subsequently the upgrading of WIN-REMS and installation of the Health Physics Recording
System and training of operating personnel has been finalized. With this augmented capacity,
the NRPA will expand the coverage of personal monitoring services with a priority for
medical radiologists and radiographers to achieve full coverage by the end of year 2001.

d) Environmental and Food Monitoring
A high-resolution gamma spectrometry system is used to analyse food and environmental
samples. A certificate of radioactivity concentration is provided to customers for export food-
stuffs. The NRPA is planning to expand this activity to import food control in the near future.
Ambient level radiation measurement is currently carried out at seven synoptic meteorological
stations within and outside the capital. The TLD technique is employed and crystals will be
collected and read on a quarterly basis.

NATIONAL PROVISION FOR MANAGEMENT OF DISUSED SOURCES

There is a need to organize a central interim storage/repository facility in Ethiopia. The NRPA
has prepared a project profile for its establishment. Preparatory work for developing a detailed
project document is under way. Preparation is also under way to prepare a national waste
management strategy based on the assessment of the realistic needs. This is an area where the
NRPA seeks co-operation with international bodies in the immediate future.

EMERGENCY PREPARDENESS AND RESPONSE

With the number of sources which are in use at present and a possible increase in the future,
the likelihood of an emergency cannot be ruled out. An organized structure for emergency
response does not exist. The Ethiopian Science and Technology Commission is the contact
point in the event of such emergencies. To close this gap, the NRPA is planning to design a
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national radiological emergency preparedness and response plan and elaborate the mechanism
for subsequent approval by the appropriate bodies in the near future.

TRAINING AT NATIONAL LEVEL

Despite a serious limitation of capacity, in the past two years the NRPA has promoted training
in protection and safety among key target groups and such programmes will expand in content
and outreach as the capacity limitation is alleviated. Training events organized so far:

• A national training programme on the safe uses of ionizing radiation has been
designed and implemented with the support of an expert from the IAEA.

• In this programme, over 80 radiologists, radiographers, officers in charge of
radiology departments, delegates from sealed source users and Ethiopian customs
officers participated in two sessions of a week's duration each.

• A seven-week in-house training programme on basic radiation protection and
regulatory functions of the NRPA has been designed and implemented for newly
recruited staff of NRPA.

• Basic organizational development training was organized for the NRPA staff in
order to raise awareness and provide the essential skills of basic management,
planning, communication and performance monitoring and evaluation.

• A one-day awareness promotion seminar for Addis Ababa regional Health Bureau
officers was conducted.

Besides such efforts, an awareness promotion programme was also transmitted by public
media on two occasions and this will continue quarterly.

INFORMATION DISSEMINATION

As an important supplement to the regulatory system, the NRPA periodically disseminates
information to relevant users and stakeholder groups about protection, safety and related
findings. The system has two basic components characterized by the type of information
conveyed, i.e. regulatory or public awareness. Regulatory inspection findings are promptly
communicated to users and partners. In the case of any irregularity, the NRPA informs the
relevant party about such occurrences and this system is continually being upgraded for
effectiveness. The NRPA intends to publish a description of the radiological safety condition
of the facilities and practice centres in the country together with the annual reports.

To increase public awareness, besides using the mass media and targeted event-based
promotion, the NRPA has also established an information and documentation centre, which
will expand its public information outreach.

EXTERNAL RELATIONS AND CO-OPERATION

In this area, activities have been carried out to promote the objectives and regulatory mandates
of the NRPA and the Radiation Protection Proclamation.

A number of consultative meetings have been organized and discussions held with several
public and governmental bodies mainly on issues related to the implementation of the
Radiation Protection Proclamation and co-operation on that matter.
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The major parties involved are:

• Regional Governments and pertinent bureaus;
• The Ministry of Public Health;
• The Department of Pharmacy and Drug Control;
• The Ministry of Foreign Affairs;
• Ethiopian Air Lines;
• The Customs authority;
• The Ethiopian Authority for Quality and Standards;
• The Federal and regional police departments.

MAJOR OBSTACLES

There have been numerous challenges faced and tackled in the course of the NRPA's
development. The major ones which reflect on its long term performance are:

• challenges and complexity associated with retrospective licensing;
• sources imported long ago without proper documentation and lacking appropriate

storage;
• lack of a centralized repository facility;
• stretching activities while developing the basic capacity.

THE WAY FORWARD

The national radiation protection authority has implemented with success activities pertaining
to the formative/organizational and development/implementation phases of the regulatory
programme development. Through this exercise, the NRPA has developed the key strategic
assets and appropriate capabilities for building a credible and appropriate radiation protection
infrastructure. The lessons learned through the organizational development exercise are also
significant for shaping our future strategies.

The challenges of today and the near future are:

• consolidating the current achievements and ensuring sustained operational
effectiveness;

• continually ensuring appropriate performance monitoring, measurement and
evaluation system;

• maintaining a continuous performance improvement programme;
• building the required flexibility in order to achieve an appropriate fit with the

dynamically changing transition environment in Ethiopia.

To this end, among the available strategic routes, the NRPA will pursue the following to
achieve sustained effectiveness and efficiency:

• building a collaborative framework for strategic partnership and maximizing the
degree of support provided by its key stakeholders;

• continually augmenting technical competence and building credibility and confidence
in different public sectors;
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• building its ability to recruit, develop and maintain people with the required core
competencies;

• ensuring adequate budgetary provision to support sustained operational effectiveness;
• maintaining dynamism and the ability to anticipate and respond to the emerging needs

of the public;
• pursuing excellence in management and promoting professionalism.

Finally, with NRP A now well established dedicated enthusiasm towards the attainment of its
organizational goals is the prime prerequisite for success and believed to be solidly available,
hence optimism about its future is well founded.
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