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IAEA-CN-107/9 

Historical experience and practice of the Ministry of Health of 
Bulgaria with regard to protection of professionals and population 
from ionizing radiation 
 

 

 D.N. Hristoskova, R. Georgieva, G. Vasilev 

 National Center of Radiobiology and Radiation Protection 
Sofia, Bulgaria 

  

Abstract. The use of ionizing radiation (IR) in Bulgaria (x-ray diagnostics) dates back to the early XX century. 
Its application to medicine, industry, science, education, etc. has been gradually extending. Since 1974 a Nuclear 
Power Plant with 6 reactors and total electric power of 3,76 GW in Bulgaria has been operating. At the 
beginning of the 21st century about 14000 persons are occupationally exposed to IR, the total amount of the 
population being about 8 millions. The health aspects of radiation protection are realized by special structures of 
the Ministry of Health, which are one National Center of Radiobiology and Radiation Protection and centers in 
five of the biggest regional in the country. In the sphere of radiation protection Bulgaria maintains close contacts 
with all international institutions: IAEA, WHO, EURATOM, ICRP, UNSCEAR, ICRU, etc. 
In Bulgaria Basic Standards for Radiation Protection were published in 1936, 1958, 1965, 1972, 1992 and 2000. 
They all strictly comply with the international publication of ICRP (№ 6, 9, 26, 60), the IAEA Safety Standards 
(1963, 1967, 1982, 1996) and EC (DIR 96/29). 
In the time of pre-accession in the European Union in Bulgaria there is an intensive harmonization of legislative 
acts and regulations in the sphere of the radiation protection with the EU acquis. 
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IAEA-CN-107/30 
 
Co-operation in Development of Radiation Protection: The case of the 
Central Eastern European ALARA Network 

 

 

 G. Morkunasa, M. Gustafssonb, C. Lefaurec 

 aRadiation Protection Centre 
Lithuania 
bInternational Atomic Energy Agency 
Vienna, Austria 
cCEPN 
Fontenay aux Roses, France 
France 

  

Abstract. The experience gained in the creation of the Central Eastern European Network (CEEAN) is discussed 
with emphasis on its co-operation with the International Atomic energy Agency, IAEA, and the European 
ALARA Network. Despite the problems encountered at its creation, and limited resources, the CEEAN has 
already proved to be an effective tool in information exchange on the practical implementation of the principle of 
optimization of radiation protection. 
 
1. Introduction 

One of the basic radiation protection principles, namely, the principle of optimization, is relatively 
well understood by the radiation protection community. However, the implementation of this principle 
is accompanied by problems, most of which are connected with practical (operational) radiation 
protection. Adequate radiation protection infrastructure is a basic prerequisite in the creation of the 
radiation protection system, a system which effectively protects all members of society, takes into 
account the existing national resources, does not impose any unnecessary restrictions on obtaining 
benefits from ionizing radiation, and is trusted widely. However, use of radiation creates practical 
problems, which cannot always be easily resolved by just one country, one regulatory authority or one 
radiation protection institute. In these cases the exchange of information, the assessment of situations 
and collective attempts to find a solution are needed more and more. 

Different countries in Europe have achieved different levels in radiation protection. Material 
resources, availability of national experts, development of services, even traditions and history are 
factors having an influence on operational radiation protection in different countries. On the other 
hand, several countries are encountering similar problems, have similar history, achievements, etc.  

The International Atomic Energy Agency, IAEA, is, in its programme on radiation safety, supporting 
its Member States in their implementation of the optimization principle, for example, through the 
publication of a Safety Report on Optimization of Radiation Protection in the Control of Occupational 
Exposure [1]. It is also co-sponsoring the Information System on Occupational Exposure (ISOE), a 
worldwide system for information exchange on occupational exposure in nuclear power plants [2]. 
Support for radiation protection programmes is also provided through the IAEA Technical Co-
operation programme, mainly through the Model Projects on Upgrading Radiation Protection 
Infrastructure (hereafter called the Model Projects) [3]. 

To initiate the fostering of information exchange on methodologies for occupational dose reduction in 
industries and practices other than nuclear power plants and on dosimetric information in these 
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practices, the IAEA contacted the European ALARA Network (EAN) created in 1996. A meeting, 
with participation from the EAN, to Review the Existing Information Exchange on Methodologies and 
Techniques for Occupational Dose Reduction in Different Industries, excluding Nuclear Power Plants, 
and to Plan for Future Activities was held at the IAEA on 17-20 April 2001. The purpose of the 
meeting was to draw from the experience gained by the EAN and review how this could be applied in 
other IAEA regions. Representatives from all IAEA regions took part in the meeting, which concluded 
that regional ALARA Networks would be feasible and might significantly enhance the feedback, 
exchange and dissemination of information on practical radiation protection issues. The strategy of 
creation of such Networks was discussed, possible areas of activities of Networks delineated and the 
most appropriate means identified. 

2. Creation of the Central Eastern European ALARA Network (CEEAN) 

During meetings of radiation protection experts from Central and Eastern European countries common 
points of interest and problems were identified long ago. These problems are successfully solved 
through the IAEA Model Projects, but radiation protection is developing so quickly that new problems 
are continuously arising. 

The meeting organized by the IAEA in 2001 was the starting point for the creation of the CEEAN. 
Information on the possibility to have such a Network between countries and participants of the Model 
Projects has been disseminated. This information emphasized the intricacy of radiation protection, 
stressed presence of common problems, suggested co-operation as one possible way of solving the 
problem, and asked for opinions rather than commitment of any kind. 

Approximately ten countries, i.e., their radiation protection regulatory authorities, responded with 
expression of interest, support and willingness to join an ALARA Network. Almost everybody stated 
that support by the IAEA was very important for creation of the Network. 

A meeting was held in Vilnius, Lithuania, on 8-10 April 2002, with the support of the IAEA, to 
establish a regional ALARA Network aimed at enhancing optimization of protection and reducing 
occupational exposure. Experts from five countries, the IAEA and the EAN took part in the meeting.  

The CEEAN and its Steering Committee were established. In addition the basis for its operation and 
an action plan were agreed during this meeting. Constitution of the CEEAN was drafted and adopted 
and the plan elaborated. The meeting emphasized a need to include medical and public exposure 
within the scope of its activities, because these areas are also very important in the countries to be 
represented in the Network. 

The creation of the CEEAN, was based on: existing Networks of exchange of information, the need to 
find common solutions to similar problems encountered by potential members of the Network, 
necessity to further develop the national radiation protection infrastructures already created with the 
help of the IAEA, initiative of the IAEA in creation of such Networks, and common hopes for the 
future. 

3. The basic principles of the CEEAN 

The objectives of the CEEAN were defined on the basis of the existing situation, common problems 
and real possibilities. They include building the programme of work and Network of contacts 
developed during the Model Projects, promotion of the application of the ALARA principle in 
occupational radiation protection, medical exposure and public exposure, provision of the means for 
feedback experience to the users and dissemination of good practices in these areas, provision of 
feedback to the IAEA programmes and to proposals of prioritized needs in this region. 

The Network is based on voluntary participation and voluntary termination of membership, openness 
for new members, equal rights and responsibilities of all the members, responsibility of members for 
inputs, active participation of all the members, objectivity and impartiality of outputs.  
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The following activities are foreseen: information exchange on operational radiation protection, case 
studies, publication of an annual newsletter, creation of ad-hoc working groups devoted to important 
problems, annual meetings, seminars and training courses. 

The possible contents of the newsletter were defined. The list includes an editorial, information on 
particular issues by persons especially experienced in these fields, information from the EAN and the 
IAEA, cases and their analyses, incidents and accidents and lessons learnt, announcements about 
forthcoming events of interest to members of the Network, a list of the national contact points. 
Seminars and workshops (duration 3-5 days) would be devoted to particular problems of optimization. 

The end users are radiation protection regulatory authorities, licensees, supporting organizations and, 
if appropriate, emergency response organizations, radiation protection experts, radiation workers, 
radiation protection regulators, radiation protection officers, i.e., all the interested parties. The wide 
audience also creates the issue of the accessibility of the material of the Network. Material in English 
cannot be widely used in some countries under consideration. It was decided that that the common 
language of operation of the Network will be English and national contact points would be responsible 
for translation if they consider it necessary. 

The activities of the CEEAN are co-ordinated by the Steering Committee which consists of the 
national contact points. National contact points collect the necessary data and present it to the 
Network, disseminate data in their countries in the appropriate language, make preparations for 
meetings, workshops and training courses in their country. 

The CEEAN members are states, at present represented by their radiation protection regulatory 
authorities. The main fact which should be taken into account is the efficacy of Network activities – 
any national institution with enough authority and competence might be a representative in the 
Network. It is highly desirable that each member state is represented by one institution, but more than 
one institution with well defined responsibilities might also represent any member country. The 
opinion of the IAEA on authority and competence of a particular institution is welcome, respected and 
taken into account by the Steering Committee. The new members are accepted by the Steering 
Committee after receiving the official request. 

It is clear that the CEEAN is a democratic informal and effective organization open for new members. 
It is very important that the main priority of the Network is radiation protection, the main value – 
professionalism, the main task – effective use of existing resources for effective protection against 
ionizing radiation for members of public, workers and patients.  

4. Role of the IAEA in development of the CEEAN 

The CEEAN was created on the initiative and with the support of the IAEA. Also, the CEEAN in its 
activities follows the recommendations of the IAEA so, in fact, the task of the CEEAN is the effective 
implementation of the best practices elaborated by the IAEA. 

In its note “Findings and Recommendations of the International Conference on Occupational 
Radiation Protection: Protecting Workers against Exposure to Ionizing Radiation”, held in Geneva, 
Switzerland, in August 2002, the Secretariat of the IAEA states: “…the continued use and expansion 
of international mechanisms for facilitating application of the fundamental principle of optimization of 
occupational radiation protection (i.e. that such protection should be the best under the prevailing 
circumstances) – for example ALARA Networks – should be created”. 

There is no doubt that Networks like the CEEAN will need support, at least in the beginning of their 
activities, which might be methodological (establishment of principles of operation of the Network, 
organization of meetings, seminars and training courses, giving advice, and even encouragement) and 
material (support of participants and outside experts for attending different events, presentation of 
training material). The role of the IAEA in such activities might in due course change because one of 
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the Networks should become self-sufficient and self-sustainable but close connections of these 
Networks with the IAEA will ever remain important. 

The role of the IAEA in the development of the CEEAN is still increasing despite the fact that the 
Network already exists. It is positively taken by all the participants. On the other hand, the experience 
gained in this particular case will be also helpful for the IAEA in development of similar structures in 
future.  

5. Co-operation of the CEEAN with the EAN 

The EAN long ago proved that the existing formal system of exchange of information between 
different countries might be very helpful both for these countries and the international community. It is 
enough to mention the items dealt with during the EAN workshops: ALARA and decommissioning, 
good radiation practices in industry and research, managing internal exposure, management of 
occupational radiological and non-radiological risks: lessons to be learned, industrial radiography: 
improvements in radiation protection, occupational exposure optimization in the medical and 
radiopharmaceutical sectors. The experience of the EAN was extensively used in the creation of the 
CEEAN.  

These Networks are in close co-operation. Despite the differences in scope of both Networks (medical 
exposure is out of the scope of the EAN), differing amounts of available resources and availability of 
expertise in member states of the Networks, an operational co-operation on radiation protection is 
possible and effective. A representative of the EAN participates in the Steering Committee of the 
CEEAN, and vice versa, the CEEAN co-ordinator is invited to the EAN Steering Group. All material 
issued by each network is immediately made available to the other. The EAN organizes workshops 
where the CEEAN members are invited and it is envisaged that when the CEEAN will organize such 
workshops, the topics will be chosen in order to have a complimentary approach.  Co-operation is 
facilitated by the fact that some members of the CEEAN are transposing and introducing the EU 
radiation protection directives into national legislation. 

The development of the key elements of a radiation protection infrastructure which might be 
facilitated by an effective operation of the CEEAN will further strengthen a future close co-operation 
between these Networks.  

6. Present activities of the CEEAN and problems encountered 

The first newsletter of the CEEAN was published in its Webpage www.rsc.lt/alara. Contacts among 
national contact points are kept, different radiation protection issues are discussed. It is indicative that 
these issues usually are characteristic for all the members of the CEEAN. In addition to occupational 
radiation protection, items such as shielding of accelerators used for cargo control on the borders, 
control of radioactivity in mail, and the minimum size of x-ray rooms were discussed.  

It is important to emphasize that all the activities of the CEEAN after its creation are performed with 
minimum resources, using electronic means of communication. It shows that the results might be 
achieved even with restricted resources, which is rather common in the countries which are present 
and potential members of the CEEAN.  

However, the problem of commitment still remains. National contact points of the CEEAN need to be 
more active and more end users should be included in the activities of the Network. The attitude is 
changing and it indicates that such Networks might be a good tool in development of self-confidence 
and self-sufficiency. It is particularly important taking into account the fact that the knowledge and 
experience already gained in previous projects shall be used as effectively as possible. In this respect 
the close co-operation between CEEAN, EAN and IAEA is very important. 
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7.  Conclusion 

The main result of the CEEAN is the fact that the Network already exists. Its necessity is seen by all 
the members of the Network. In future it might be a very operative and effective tool in resolving the 
different problems both at the national and international level. 
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Abstract.. Provision of radiation services and acquisition of radiation detection and measurement equipment in the 
country has been generally lacking dating as far back as 1995. During the period 1995 to present, Kenya’s 
Regulatory Authority, the Radiation Protection Board (RPB) undertook to provide personal monitoring, quality 
assurance, radioanalysis among others. Over the years these services have stalled due to outdated equipment most of 
which have broken down. A maintenance and calibration service for nuclear equipment is an expensive issue. Staff 
retention has been declining over the years. However, the trend is reversing and stakeholders are taking increasingly 
active roles in sustainable national and regional resource and service development programmes. 

1. Introduction 

Nuclear applications in Kenya are on the increase in all major fields of socio-economic development. 
Provision of regulatory services, guidance and enforcement procedures, has also grown over the last 
fifteen years. However, staff retention is a critical issue where job opportunities, with relatively high 
incentives, are high either inside or outside the country. Human and equipment resource development 
has not kept pace and this has hampered effective and efficient provision of services. The poor status 
of the economy has had its impact on delivery of quality service. 

2. Regulatory Authority 

The Radiation Protection Board is the Regulatory Authority in Kenya. It is established by an Act (law) 
of Parliament promulgated in 1982. The Act was revised in 1985 [1] shortly before becoming 
operational in 1986. There was subsequent subsidiary legislation (Legal Notices No. 54 and 55 of 
1986), which set procedures and standards mainly in the medical sector [2,3]. 

The Regulatory Authority is attached to the Ministry of Health. This parent Ministry runs the bulk of 
medical radiation facilities with the highest number of radiation workers. It is therefore expected that 
the Regulatory Authority face difficulties of a regulatory and enforcement nature in ensuring 
compliance with regulations and standards by the Ministry’s radiation facilities. 

The Authority has also published a revised draft of the Act which ensures autonomy, wider coverage 
of radiation practices and empowerment. Stakeholders have been involved in this process from the 
onset. The draft also addresses the principal requirements of the International Basic Standards 
(BSS)[4]. 

Legislation of regulations (legally binding guidelines) under the main Act, targeting specific practices 
should be a priority. Apart from the 1986 subsidiary legal notices, no other regulations have been 
gazetted. 

3. Personal Monitoring 

There are about 2,500 radiation workers in the country. Most of the workers work in well-established 
radiation facilities. However, there has been a general lack in provision of essential radiation safety 
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services within such radiation establishments that have been licensed by the Regulatory Authority. 
Such services are personal monitoring, routine safety surveys, contamination and leak tests, among 
others. 

There is a general belief that the Regulatory Authority has the obligation and responsibility of 
providing such services. The Radiation Protection Act provides that such services are the moral and 
legal responsibility of the licensee. Proper dissemination and enforcement procedures on provision of 
safety services should be established, published and executed by the Regulatory Authority. 

Currently the Regulatory Authority, through its National Radiation Protection Laboratory (NRPL), 
provides Personal Monitoring services for about 300 medical radiation workers. The Ministry of 
Health has put in place film badge monitoring services for all government radiation workers while 
those in the private practice are either monitored (about 200) by private organizations or go without 
the service. 

The Regulatory Authority has set up a central record keeping system for external and internal radiation 
dose. Stakeholders have come up in support of this move. Personal Monitoring and central record 
keeping are aimed to be self-sustaining services. 

4. Equipment Calibration and Maintenance 

Technical equipment (for radiation detection and measurement) have been provided through support 
from the International Atomic Energy Agency (IAEA). 

Most radiation facilities do not have monitoring equipment. It is not enough for a Radiation Safety 
Officer (RSO) in a radiation facility to have a radiation monitor, whose readings cannot be 
independently verified. It is essential that such equipment be calibrated on a regular basis. 

Calibration and maintenance of radiation detection and measurement equipment is coordinated by the 
Regulatory Authority. The services are sourced from the Secondary Standards Dosimety Laboratory 
(SSDL) at Arusha, Republlic of Tanzania. The Regulatory Authority also handled equipment 
maintenance services. However, with the advent of more modern equipment based on ‘intelligent 
grains of sand’ the service could not be sustained, as human resource development did not keep pace. 

Cost of calibration and maintenance of equipment abroad may not be acceptable to decision makers of 
radiation facilities. Even government funding for the calibration exercise is delayed by ‘red tape’. In 
addition long overland travel, as is the case in Kenya while submitting equipment to the SSDL in 
Arusha, through uneven roads and terrain, may not auger well for electronic equipment. Risk of loss or 
damage is high. 

Such technical services should be provided by stakeholders, Non Governmental Organizations 
(NGOs) and International Organizations through accreditation. Incentives have to be provided and 
enforcement actions taken to ensure compliance. 

5. Radioanalysis 

A Multi-channel (3”x3” NaI(Tl) Crystal) gamma spectroscopy system belonging to the Regulatory 
Authority has been beyond repair for several years now. The Institute of Nuclear Science, University 
of Nairobi, is currently offering Radioanalytical services with the understanding of the Regulatory 
Authority. The Institute uses a Hyperpure Germanium Detector system. 

Other private organizations like the SGS (K) Ltd. supplement radioanalytical services. More 
equipment are therefore needed especially for regulatory and intercomparison purposes as well as 
decentralization of the services. 
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6. Human Resources and the ‘brain drain’ 

Kenya has placed the issue of human resource development high on her development agenda. Human 
resource development is a recurrent need for capacity building. In Kenya, as in most other member 
countries, the ‘brain-drain’ has been high and is clearly visible in the current number of Regulatory 
Authority’s technical staff – eight (8) only – with a higher number having left. 

To address this issue government support has been provided to expand technical staffing of the 
Regulatory Authority with an initial recruitment of seven (7) technical staff. Other factors that impact 
on provision on competitive incentives, and staff retention, are being appropriately addressed. 
Concrete steps have to be taken to ensure staff retention. 

Continuous emergence of nuclear applications, expansion and decentralization prorammes, offer new 
job opportunities that require additional qualified and skilled staff. A pool of such qualified and skilled 
staff should therefore be established from which the government, the private sector and the 
international community can tap from. Of course the stakeholders would be obliged to provide support 
for such a pool. The IAEA has provided immense support in personnel training through training 
courses, workshops, scientific visits and international conferences. 

7. Emergency Response 

Most radiation facilities have, in principle, radiological emergency procedures in place. However, the 
Regulatory Authoriy, stakeholders and other government organs have not established a common 
national response procedure. A systematic approach to a national response plan is desirable. To this 
end, the Regulatory Authority should take the lead and enhance co-operation and co-ordination with 
stakeholders and other government agencies for capacity building in this area. 

The Regulatory Authority also needs to have an inventory of available resources and be able to 
mobilize such resources to execute a National Response Plan. 

8. Way Forward 

That the Regulatory Authority needs to be independent cannot be overemphasized. 

Regulatory responsibilities of a Regulatory Authority should be de-linked from provision of services 
and resources to licensees. 

9. Conclusion 

It is evidently clear that in order for effective and efficient provision of regulatory services, current 
legislation on composition, legal empowerment, and independence of the Regulatory Authority should be 
revised, as an immediate need, so as to keep pace with the current trends in human resource development, 
provision of services, as well as enforcement activities, within the region and throughout the world. 

In the provision of services and training of manpower resources, stakeholders – both national and 
international – should be fully involved to compliment efforts by the regulatory authority in building and 
maintaining an effective and efficient national infrastructure. To this end the regulatory authority should 
play the crucial liaison role to enhance cooperation and coordination in capacity building. 

The regulatory authority should also make concerted efforts, involving stakeholders, in prioritizing service 
areas where technical equipment can be collectively acquired and shared at national, or even regional, 
level. 
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Binding action plans for development of sustainable resources and services should form the bond between 
the regulator and the stakeholder. 
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Abstract. The National Radiation Infrastructure includes legislation, human resource, technical capacity to 
execute responsibilities of the regulatory (1). In cases of developing countries like Zambia, special challenges 
arise in view of the constraints both in terms of human resource and funding. This paper will highlight same 
measures that may be undertaken to improve the operations of nation radiation protection infrastructure. The 
measures include collaboration with Science and Technology organisations that have technical capacity, 
delegation of responsible to key institutions that may have competence and generation of funds through training 
and provision of reliable quality service. (2). In Zambia, some achievements in this line have been registered by 
Radiation Protection Board working with the University of Zambia and National Institute for Scientific and 
Industrial Research (3). Some measures of generation of funds have been done though utilization of the 
generated remains to be the limiting factor to exploit fully benefits that may arise from the use of the monies 
generated from services. Partnerships with private sector may be used as regulatory authorities for support to its 
programme in particular the public awareness campaign. Sponsorship by a Private Cellar Phone Company 
(Telecel Zambia) and Rotary Club of Lusaka for Radiation Week to Radiation Protection Service under Theme 
“Safe Radiation Use” is one such an example. The other opportunity is the technical cooperation with regional 
and international organisations such as SADC, IAEA, WHO, Interpol, EU and WCO for technical capacity 
building, human resource development and information access. 

1. National Radiation Infrastructure 

The National Regulatory Authority in Zambia is the National Radiation Protection Board. The Board 
functions within the framework of the Ionizing Radiation Act of 1972, Chapter 331 of the Laws of 
Zambia. The Board has membership that include University, Mining industry, Agriculture and 
Nuclear. The Board has the Radiation Specialist Protection Service that implement the programmes as 
determined by the Radiation Protection Board. (1) 

Their major roles are regulatory through issuance of licence, monitoring through visits and 
documentation.  

The Board has recently initiated the Regulatory Authority Information System (RAIS) for the control 
and management of radioactive sources. 

2. Nuclear Science and Technology Peaceful Application. 

The Peaceful Nuclear Applications in Zambia include medical institutions that have facilities for X-
ray, nuclear medicine and radioisotopes relating to human health applications, industry use of various 
equipment in particular the process gauge control, Non-destructive facilities and road testing 
equipment. The cobalt-60 irradiator and the cesium-137 source are used for research and 
demonstration by the National Institute for Scientific and Industrial Research. The mining industry 
remains one of the major users of nuclear instrumentation in process control. 

Verwendete Distiller 5.0.x Joboptions
Dieser Report wurde automatisch mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v1.0.5" der IMPRESSED GmbH erstellt.
Sie koennen diese Startup-Datei für die Distiller Versionen 4.0.5 und 5.0.x kostenlos unter http://www.impressed.de herunterladen.

ALLGEMEIN ----------------------------------------
Dateioptionen:
     Kompatibilität: PDF 1.3
     Für schnelle Web-Anzeige optimieren: Nein
     Piktogramme einbetten: Nein
     Seiten automatisch drehen: Nein
     Seiten von: 1
     Seiten bis: Alle Seiten
     Bund: Links
     Auflösung: [ 600 600 ] dpi
     Papierformat: [ 595 842 ] Punkt

KOMPRIMIERUNG ----------------------------------------
Farbbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 300 dpi
     Downsampling für Bilder über: 450 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Hoch
     Bitanzahl pro Pixel: Wie Original Bit
Graustufenbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 300 dpi
     Downsampling für Bilder über: 450 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Hoch
     Bitanzahl pro Pixel: Wie Original Bit
Schwarzweiß-Bilder:
     Downsampling: Nein
     Komprimieren: Ja
     Komprimierungsart: CCITT
     CCITT-Gruppe: 4
     Graustufen glätten: Nein

     Text und Vektorgrafiken komprimieren: Ja

SCHRIFTEN ----------------------------------------
     Alle Schriften einbetten: Ja
     Untergruppen aller eingebetteten Schriften: Nein
     Wenn Einbetten fehlschlägt: Abbrechen
Einbetten:
     Immer einbetten: [ ]
     Nie einbetten: [ ]

FARBE(N) ----------------------------------------
Farbmanagement:
     Farbumrechnungsmethode: Farbe nicht ändern
     Methode: Standard
Geräteabhängige Daten:
     Einstellungen für Überdrucken beibehalten: Ja
     Unterfarbreduktion und Schwarzaufbau beibehalten: Ja
     Transferfunktionen: Anwenden
     Rastereinstellungen beibehalten: Ja

ERWEITERT ----------------------------------------
Optionen:
     Prolog/Epilog verwenden: Nein
     PostScript-Datei darf Einstellungen überschreiben: Ja
     Level 2 copypage-Semantik beibehalten: Ja
     Portable Job Ticket in PDF-Datei speichern: Ja
     Illustrator-Überdruckmodus: Ja
     Farbverläufe zu weichen Nuancen konvertieren: Ja
     ASCII-Format: Nein
Document Structuring Conventions (DSC):
     DSC-Kommentare verarbeiten: Ja
     DSC-Warnungen protokollieren: Nein
     Für EPS-Dateien Seitengröße ändern und Grafiken zentrieren: Ja
     EPS-Info von DSC beibehalten: Ja
     OPI-Kommentare beibehalten: Nein
     Dokumentinfo von DSC beibehalten: Ja

ANDERE ----------------------------------------
     Distiller-Kern Version: 5000
     ZIP-Komprimierung verwenden: Ja
     Optimierungen deaktivieren: Nein
     Bildspeicher: 524288 Byte
     Farbbilder glätten: Nein
     Graustufenbilder glätten: Nein
     Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja
     sRGB ICC-Profil: sRGB IEC61966-2.1

ENDE DES REPORTS ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Joboption Datei
<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Error
     /ParseDSCComments true
     /DoThumbnails false
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 100
     /EncodeColorImages true
     /GrayImageFilter /DCTEncode
     /Optimize false
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings false
     /CalGrayProfile (‹ñI)
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages true
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth -1
     /PreserveOverprintSettings true
     /AutoRotatePages /None
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket true
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /VSamples [ 1 1 1 1 ] /QFactor 0.4 /Blend 1 /HSamples [ 1 1 1 1 ] /ColorTransform 1 >>
     /ColorACSImageDict << /VSamples [ 1 1 1 1 ] /QFactor 0.4 /Blend 1 /HSamples [ 1 1 1 1 ] /ColorTransform 1 >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /LeaveColorUnchanged
     /PreserveOPIComments false
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /ColorImageResolution 300
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Apply
     /EncodeGrayImages true
     /DownsampleGrayImages true
     /DownsampleMonoImages false
     /DownsampleColorImages true
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 1200
     /AutoFilterGrayImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 300
     /ColorImageFilter /DCTEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 595.276 841.890 ]
     /HWResolution [ 600 600 ]
>> setpagedevice



 

2 

Partners to Enhance Performance of Regulatory Authority 

The National Regulatory Authority has to take innovative approaches to enhance the performance in 
view of the constraints in terms of skilled human resource and funding. 

Radioactive waste management poses a challenge to Zambia in the sense, that a government funded 
supported agency needs to take up the control of spent or disused and/or orphum radioactive source in 
view of the funding involved. This Agency can be set-up after the Radiation Protection Board 
recommends for institutions such as NISIR to take up the responsibility. 

The Radiation Regulatory Authority through fees from licence, workshops/seminars and services has 
generated some funds. These funds can enhance the performance of the RPS of they can be utilized to 
improve technical capacity (purchase of equipment) and meet operation costs that relating to licencing, 
monitoring and control of radiation users. However, to fully exploit this avenue, there is need for 
reform to the Government regulations of the having the decisions relating approval being made of the 
use of funds generated by the Ministry responsible for health instead of the Radiation Board. (2) 

The Radiation Protection Service has used the National Institute for Scientific and Industrial Research 
in conditioning of the spent or disused radiation source on the Copperbelt. This arrangement allows 
the regulatory authority use the technical expertise at NISIR to address one critical national need of the 
radioactive waste management. The expertise at the Physics Department of the University of Zambia 
have been involved in research relating to radon levels in the underground mines on the Copperbelt. 
(3) 

In Zambia, partnership with private sector may be used as regulatory authority to mobilise support for 
the Public Awareness Campaigns. There is a documented case of the Rotary Club having collaborated 
with Radiological Society of Zambia and Telecel (Cellular Phone Company) in Public Awareness 
Acting on Radiation Week. The Cellular Phone Company sponsored T-shirts and public promotion 
materials in terms of posters. 

This type of partnership can be use in the promotion of radiation safety and role of radiation protection 
by the private sector sponsoring leaflet to targeted particular audiences. 

Partnership can also be exploited where the industry finances training of their safety officers to enable 
them acquire information on the roles in enhancing safe use of radiation and new development relating 
to the peaceful nuclear science and technology application. 

The other opportunity is the technical cooperation with regional and international organisations such 
as SADC, IAEA, WHO, Interpol, EU and World Custom Organisation (WTO) that can be used to 
enhance the National Radiation Infrastructure in terms of technical capacity building, human resource 
development and access to relevant technical information. 

The International Atomic Energy Agency (IAEA) will remain a key player in the human resource 
development in the areas of radiation safety. In order to amplify this situation, it may be appropriate to 
cite a situation that the Government of Zambia has with the OPEC Loan worth US$5.6 million to 
establish a Cancer Disease Diagnostic Hospital that include Radiotherapy Unit. Under this 
arrangement, IAEA will train medical technical personnel that include the radiation protection service. 
It should also be realised that the other training that involve nuclear techniques has the aspect of 
radiation protection as key to safe operation of equipment and use of nuclear techniques. 

The nuclear science cadre may also consider ways to dialogue the Civil Environmental Protection Unit 
Societies as way to use such avenue to augment the requirements of an operational and effective 
technically competent radiation regulation authority. 
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3. Conclusion 

This paper has outlined several cases that involve national radiation regulatory authority collaborating 
and partnering with other organisations with the focus on enhancing its performance that are aiming at 
ensuring that quality service of the radiation regulatory authority is provided to its clientele and the 
stakeholders. 
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