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NOTE

The International Atomic Energy Agency (IAEA), in co-operation with the World Health
Organization (WHO), the International Labour Office (ILO), the European Commission
(EC), and the OECD Nuclear Energy Agency (NEA), organized the International
Conference on National Infrastructures for Radiation Safety: Towards Effective and
Sustainable Systems. The Government of Morocco through the University Mohammed
V, Agdal is hosting the conference in Rabat, Morocco, 1-5 September 2003.

This book contains contributed papers submitted on pertinent issues, including
stakeholder involvement, IJAEA Model Projects on Upgrading Radiation Protection
Infrastructure, Quality Assurance, education and training, regulatory activities,
performance evaluation, source security, and emergency preparedness. The papers were
accepted following guidelines established by the Programme Committee. The material in
this book has not been edited by the IAEA. However, certain modifications were made: a
unified format was adopted for all papers, abstracts and conclusions were added when
missing, and a few corrections were made in the text. Some papers were presented as
posters only, and for them only an abstract appears in this book. After the Conference
these contributed papers will be published on a CD ROM as part of the Proceedings of
the Conference, along with the invited papers and discussions. Authors wishing to make
slight modifications to their papers may contact the Conference Secretariat.

The papers are grouped by topical session, but there is some overlap between topics, and
a given paper could pertain to more than one session.

The views expressed in the papers are the responsibility of the authors. These views are
not necessarily those of the Governments of the Member States. Neither the IAEA, the
sponsoring organizations, nor IAEA Member States assume any responsibility for
consequences that may arise from the use of information contained in this book.
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TAEA-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 21* 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 (Ne 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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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 JAEA 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.



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



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.It/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.



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 (37x3” Nal(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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Research and Development Coordination User Liaison Section
National Institute for Scientific and Industrial Research
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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, TAEA, 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.
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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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Stakeholder Involvement in Building and Maintaining Radiation
Safety Infrastructure in Latvia
The case studies
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® Radiation Safety Centre
Riga, Latvia

Abstract. This paper comprises the assessment of interests for central and local governments, different
authorities, public and commercial companies, political parties and non-governmental organizations, organised
and ad-hock groups of public, which could contribute to development and maintenance of infrastructure for
radiation safety, general environmental protection, as well as for public health among other similar fields.
Understanding of these interests allows to be prepared for eventual demonstrations or publications against
decisions about significant modifications of infrastructure and provides ideas how to explain needs of financial
and human resources for maintaining of supervisory system and management of major facilities, which are vital
for safety infrastructure. Two case studies are presented in this report related to modification of the framework
law and the preparation of radioactive waste management strategy.

1. Introduction

Latvia has limited uses of radiation sources; there are neither nuclear power plants nor nuclear fuel
cycle facilities in the country. The majority of applications are related to medicine and the use of
radiation gauges in industry. In this rather limited radiation safety framework, it is probably easier to
recognise major stakeholders than in the countries, which have much broader scope of application of
radiation. Significant changes in supervisory system and in legislative framework took place recently
in the country. A number of ongoing activities are related to waste management, the most important of
them being decommissioning of the research reactor and, therefore also the expansion of radioactive
waste disposal site.

Based on this background, the recently established new radiation and nuclear safety regulatory body
together with Ministry of Environment is trying to assess already managed achievements as well as
those difficulties, which we have met in the recent past, in order to mitigate them in nearest future. All
of these questions are related to involvement of stakeholders on different levels and to various extent.
Latvia follows international trends in this field, as it is always possible to find certain good examples,
which a comparatively small country can consider and chose the best available option based on
international experience from other countries. I would also like to refer, in this regard to one of the last
international meetings on such issues, such as The International Stakeholders’ Conference on
Approaches to the Management of Environmental Radioactivity, which took place in Luxembourg on
2 and 3 December 2002.
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2. Description of Case Studies
2.1.New framework law and stakeholders
2.1.1.  Background for modernisation of legal framework

Latvia had Radiation safety and nuclear safety act in force already in 1994 [1] (a reminder: Latvia re-
established its independence in 1991 and international experiences were limited in early 90"). First
Act was prepared by Ministry of Environmental Protection and Regional Development', taking into
account the experiences of Sweden and Finland. Based on that framework law several regulations
were in force, e.g. national basic safety standard, radioactive waste management regulations, safe
transport regulations etc. It was recognised within country and also outside that some improvements
were needed, but Act reflected (in general) all major recommendations in this field and also introduced
necessary requirements to ensure safe practices with radiation sources.

Main difficulties and deficiencies of that system were related to situation of several regulatory
authorities and there were some problems related to independence of the regulator because medical
radiology applications were controlled by institutions from the Ministry of Welfare.

2.1.2.  Major modifications in new framework law

Without detailed analysis of all juridical modifications in new Act, one could rise a question what was
achieved to improve supervisory infrastructure and to clarify interaction between regulatory body and
other relevant state institutions. The main achievements by Act from 2000 on Radiation Safety and
Nuclear Safety [2] is the establishment of a single regulatory body — Radiation Safety Centre and to
empower it for cooperation with all relevant institutions to ensure safety of sources and practices with
radiation sources.

2.1.3. Stakeholders and their opinions regarding Act

From the legal point of view any physical or legal person within a country is a stakeholder because
requirements imposed by the law have to be fulfilled and there are no formal excuses for non-
compliances due to lack of knowledge or resources. More over certain provisions of law influence
international activities and therefore international organisations, regulatory authorities in other
countries and many other legal and physical persons need to be included within the list of
stakeholders.

As in any state, Latvia also has established certain legal requirements how to collect opinions from
major stakeholders and how to further proceed in cases where it is impossible to find solutions
acceptable for all relevant parties. Definitely, always will be differences in opinions and wishes, but
compromises must not compromise the safety otherwise we cannot ensure adequate safety level and
fulfilment of international obligations.

The main stakeholders involved in modernisation of radiation safety framework law were as follows
(starting from higher legal level, but obviously, that in negotiations among drafters of the act and
stakeholders, usually discussions started from the bottom to provide chance for political leaders to
validate already assessed proposals and not spending time for discussions about technical issues or
consequences, which they cannot fully understand due to specifics and the need for special knowledge
on certain topics):

—  Saeima (Parliament) — to take into account opinions from political parties composing parliament
and inhabitants who voted for those parties;

" Since February 1, 2003- Ministry of the Environment
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Cabinet of Ministers — to make proposal (draft act) for Parliament and to provide political
and/or technical and financial decisions in case if some ministries cannot reach agreement on
specific items; The Government acts at relatively late stage, therefore draft document must have
already reached rather acceptable form and may only contain some options otherwise
discussions at meeting of the Cabinet would be unsuccessful and could also imply negative
consequences for unsuccessful drafters of the act.

Ministries (in general and also certain number of them in particular — those who had or/and will
have some competence to validate requirements and to ensure their fulfilment); That negotiation
process could start at different stages (e.g. during the early drafting of Act, if their
representatives are directly involved in that process or after the draft had been finished by
limited number of expert’s group leaded by one ministry or authority). There isn’t the best
option, one could remind a joke about management — if you have a lot of time or you would like
to stop the process, then the best option is to establish a large working group officially, in this
case you will be always busy and nobody would claim that all opinions are not discussed, but
definitely, in such manner it is hard to believe that there will be outcome in limited time period.
Certainly, many things depend from national traditions and circumstances, but as we had limited
time (related to implementation of IAEA recommendations and planed accession to the EU) and
wish to make successful second attempt (fist was in early 90" and resulted with an Act in 1994)
to establish good regulatory infrastructure few experts from the Ministry of Environmental
Protection and Regional Development took initiative to develop new version of framework law.
Involvement of representatives from other ministries in early stages were limited and mainly
oriented to the experts who know the issue and also experts from leading institutions and
facilities. As consequences of such procedure — we managed our job within reasonable time,
however there were complaints, that changes had been proposed to meet our own interests (e.g.
job, positions, influence to users etc.);

Money keepers (Ministry of Finance) — official discussions about need for public funds were
raised and negotiated at the end of drafting (after announcement of new act in weekly meeting
of State secretaries), because operational expenses for regulatory infrastructure could be
assessed only at a stage, when is clear what exactly will be established and what will be the
tasks and scope of activities for regulators. Regarding public funds (budget and extra-budgetary
resources) there were two questions:

o first, investments for establishment of new system, for which we got strong support
from our ministry (grant from Latvian Environment Fund), also from neighbouring
countries (Sweden and Denmark) and the IAEA;

o second, operational expenses (regular budget for new institution) — that question is
usually one of the hardest because any ministry for finance does not like significant
changes from year to year (very often if annual budget is not to be prepared as “zero
budget” (when all assessments for expenses have to be calculated as they never been
known before and for any financial position shall be prepared full explanation)
everything is based on situation in previous fiscal year and increase should be within
limits of increase in state income and with respect to changes in distribution of
available resources among state institutions) for new regulatory authority legal
establishment was in middle of the year as result in 2001 the increase of needed
resources was less visible and easier acceptable.

Owners of facilities etc. — it is not that easy to explain how interests of owners were taken into
account, because they were involved under auspices of all possible groups of stakeholders and
could be identified only in some specific groups e.g. dentists and companies who provide
veterinary services — these groups were legally treated differently in previous, therefore their
opinion was assessed in very early stages.



—  Non-governmental organisations — this group of representatives from general public always
stands outside of fully formal procedures. Latvia, as many other countries, decided to involve
NGOs in formal procedures. But who can instead of NGOs decide which from these
organisations should be consulted? Ministry of Environment maintain long traditions to keep
continuous communication with the Environmental Protection Club (Latvian abbreviation VAK
— green NGO, which was established in late 80"*). There is also a Centre of NGOs (Latvian
abbreviation NVOC), but as non governmental organisations they do not, and probably will not,
formalise their activities. As a result, the Ministry should approach all members of Centre to ask
their opinion, but it is technically not possible and there still is no guarantee that all NGOs
would be approached. Therefore it has become a common practice to send documents for
comments to the VAK and NVOC, in addition draft documents are published on the internet
home page of the Ministry.

—  Professional associations and interest groups (official organisations) — for radiation safety
framework law the most important was the Association of Radiologists and Rentgenologists
(professional medical doctors), but also several smaller groups delegated their experts already in
early stages for drafting of the new law.

An outcome from consultations was reasonable validated version of new act, which also contains
provisions for stakeholders’ involvement in implementation of the safety system. Parliament approved
establishment of the Radiation Safety Board (consulting organisation to the Government and also to
the regulatory authority) and some tasks for the regulator — to maintain information flow to general
public and local municipalities and consultations with them.

2.2. First radioactive waste management strategy
2.2.1.  Background for strategy

Latvia has a national near surface radioactive waste repository, where since early 90" radioactive
waste is stored in removable waste containers. According to the conditions of license for the operator
(fully owned state company RAPA, which shall be reorganised as state radioactive waste management
agency) the oldest part, which was used from 1962 till 1992, is licensed as a permanent disposal site,
but the last vault — as a long term storage. A decision will have to be made on disposal of waste
suitable for near surface repository and the rest of waste will have to be stored in interim storage until
deep geological disposal option becomes available (either within country) or outside, should regional
approach be accepted among countries.

Based on the decision of Government we are in early stages of decommissioning and dismantling of
nuclear research reactor and therefore Latvia has a need to expand disposal capacity. Few years ago
the disposal site in Baldone was assessed by consortium of EU radioactive waste management
agencies (CASSIOPEE) [3]. The study was done within EU funded project and between
recommendations for Latvia there are two suggestions related the new strategy:

—  To build dedicated long term storage for spent sealed sources and long-lived waste,

—  To modify disposal vault’s design to meet current best available practices in other countries.
2.2.2. Scope of strategy

The Radiation Safety Centre together with the Ministry of Environment and company RAPA drafted
strategy, which already was published, opinions are collected and assessed, but strategy is not yet
approved. The main items prepared for considerations of the Cabinet of Ministers are:

—  Methods for financial support (called also as compensation for risk, but authors of this

document do not share such opinion) to local municipalities, which are in close vicinity of
disposal site. Question, which shall be considered is either any direct compensation could be
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acceptable for potential risk (all of us are living under certain technological risks) or could there
be an option of fixed payments from central government to these local municipalities to
maintain acceptance of public for tasks which are vital for country as whole, but make
additional burden to some municipalities.

—  When and to what extent the waste disposal site shall be expanded — as public acceptance for
waste management is very hardly manageable issue, the Ministry suggested to build two vaults
at once, when all legal issues are solved and environmental impact assessment study is finished.
In such way there is a chance to minimise financial resources and to ensure needs for
decommissioning and capabilities to maintain reserve for radiological accidents.

—  When to start feasibility study for deep geological disposal option in country — that is a moral
obligation because from economical point of view the total amount of long lived waste is so
small, that there are no reasons for such disposal if no nuclear power option is envisaged.

2.2.3.  Main stakeholders for waste management strategy
The main stakeholders are:

—  Central Government, but difficulties related to politically dangerous situation — any proposals
related to waste management in general and radioactive waste in particular in practically all
countries are not welcomed by general public. To a certain extent, the following two
abbreviations explain the situation: NIMBY (Not In My Back-Yard) and BANANA (build
anything, anywhere, anytime). This may result in an intention to postpone such decisions
(maybe, but not in time of my office).

—  Local municipalities, which in majority of cases are against, because the benefits from uses of
radioactive materials are at the State level, but problems are at different place and there could be
also some economical losses (not received profit, less investments etc. due to proximity of
radioactive waste disposal) due to the fact of vicinity of such facilities.

—  NGOs (mainly different “greens”), which due to different reasons are often against any nuclear
activity.

—  Operators of facilities, which generate radioactive waste — they depend on solution. If no
solution on waste disposal is achieved, there is a risk of long delays in decommissioning, need
for extra storage space (on site) for spent sealed sources and long lived waste. In future a
situation may occur that there is no more space available for disposal of waste.

Outcomes of this case are not fully clear up to now. Hopefully, we will reach compromise and will
find solution acceptable for stakeholders. There are so many negative examples in the world, that we
could assume that the central government, having fully assessed situation, will be ready for certain
compromises. On the other hand — there is a need for some involvement of international society,
because “no-decision” situations or large excuse (high level of direct compensations for “risk™) in one
country could make a precedent, which will strongly influence situation in many other countries.

3. Conclusions

There is no right or wrong answer about scope of stakeholders. Any particular case should be studied
and discussed among all relevant parties, if possible, however some specified procedures must be
defined and some kind of short list of stakeholders to be consulted is a must.

Questions related to stakeholder involvement are discussed and should be more discussed in different
forums. There is a need to ensure that the approach to protection of the public, radiation workers and
the environment against radioactivity and ionising radiation continues to develop and adequately
responds to societal concerns and international obligations.
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Radiation safety field is not specific with respect to stakeholders, but only some questions have much
longer impact and also pre-defined (not always motivated) negative opinion from certain groups.

Understanding of particular interests allows to be prepared for eventual demonstrations or publications
against decisions about significant modifications of infrastructure and provides ideas how to explain
needs of financial and human resources for maintaining of supervisory system and major facilities,
which are vital for safety infrastructure.
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Abstract. The European ALARA Network (EAN), set up in 1996 by the European Commission, has helped
reveal stakeholders needs regarding feedback on good radiation protection practice and helped towards
stakeholders’ satisfaction through their direct involvement into the network’s life. Good examples of that
involvement are the EAN workshops. The stakeholders are involved during the preparation phase, the workshops
themselves, the development of recommendations and finally within the follow up actions. More and more
categories of stakeholders are interested in topics covered within the EAN, and other similar networks are being
set up in other regions.]

1. Background to the European ALARA Network (EAN)

On the 1 January 1996 the European Commission established the European ALARA Network (EAN).
In 2001, the European Commission positively reaffirmed its interest in the EAN, by supporting it
financially for another three years’, set within its fifth Framework program ‘“Nuclear Energy
Program”.

The main objective of the Network is to carry on promoting the efficient and effective application of
the ALARA principle through European co-operation and hence ensuring better protection of workers
from ionising radiation throughout the Member States and applicant countries. The Network is co-
ordinated by the CEPN and managed by a Steering Committee. The number of countries participating
to the Steering Committee has regularly increased and now stands at 14 countries.

EAN is responsible for initiating and organising annual scientific European ALARA Workshops.
These are forum to:

— exchange feedback experience;

—  identify problems that need further research or development, aid the implementation of ALARA
in practice, as well as to provide the different stakeholders, and particularly the Commission,
with recommendations concerning regulatory, managerial, research and development issues.
Between 60 and 80 experts attend each workshop.

EAN publishes twice a year the ALARA Newsletter to provide a link between all those concerned
with ALARA. It is distributed through various channels, including national contacts, national radiation
protection societies and the EC. The Newsletter reaches several thousand individuals or institutions,
mainly in Europe.

Access to the Network is also possible through the EAN Internet site
(http://www.cepn.asso.fr/EAN.html). All the issues of the Newsletter, most of the presentations from
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the Workshops as well as the conclusions and recommendations from these Workshops are available
on the Web site.

Since 1996 EAN has:

—  setup sub-networks on research reactors and industrial radiography;

—  provided the impetus for setting national and international systems to track the lessons learned
from radiological incidents (RELIR, EURAIDE),

—  given rise to new European research projects (SMOPIE) [1].

2. EAN as a Tool to Promote Stakeholders Involvement

From its very beginning EAN has comprised a mix of different types of stakeholders. Three categories
are dominating so far: regulatory bodies,; research teams on radiological protection and risk
management and nuclear utilities. However, many other stakeholders (unions, professional societies,
utilities outside the nuclear area, manufacturers of devices...) have taken one or several opportunities
to participate to EAN actions. All these members have decided to participate to the Network on a
voluntary basis; they have neither been designated by the EC nor by a government. This has led to a
very flexible, pragmatic and adaptable management of the Network allowing a very positive
stakeholder involvement. EAN workshops are very good examples of that involvement.

2.1. Involvement of stakeholders during the preparation phase of the workshops.

The selection of the topics has always been the result of a negotiation between the countries, and
different types of stakeholders. Therefore their contents cover a wide variety of area of concern. The
following table 1 shows the results of these negotiations for the successive workshops and the relative
influence in the selection process of regulatory bodies, utilities and research teams in radiological
protection and risk management.

Table 1. Stakeholders most influencing the selection of the topics for the EAN Workshops.

Contents of the EAN Workshops Regulatory Utilities Research
bodies teams

ALARA and decommissioning (1997) X

Good radiological practices in the non X

nuclear industry and research (1998)

Managing internal exposure (1999) X
Management of radiological and non X
radiological risks (2000)
Industrial radiography improvements in X X
radiological protection (2001)
Occupational exposure optimisation in the X
medical field (2002)
ALARA and decommissioning I (2003) X
Control, inspection, audit, assessment of X
occupational exposure (2004)

One rule that has developed from the first workshop is that the program of any workshop must aim at
covering the points of views of all the different stakeholders concerned by the topic. For example, a
principle conclusion from the second workshop (Good radiological practices in the non nuclear
industry and research (1998)) was that industrial radiography remains a domain with the potential for
significant improvement in terms of occupational radiological protection. However, during that second
workshop there was neither a representative of a non-destructive testing company, nor any industrial
radiographer. Therefore, when three years later it was decided that another workshop should be
specifically devoted to industrial radiography, all concerned stakeholders were invited: they included
not only representatives of non-destructive testing companies and radiographers, but also trainers in
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radiological protection, producers of industrial radiography devices, developers of dosimeters and
detectors, international organisations etc

In preparing the programme for the Workshops contacts are often made with (or by) other groups or
networks. For example during the preparation of the sixth EAN Workshop on “Occupational Exposure
in the Medical Sector”, the “European Society of (medical) Radiographers” contacted the EAN in
order to be involved in the organisation. Similarly during the preparation of the fifth EAN Workshop
on industrial radiography contacts were made with the “International Society of Non Destructive
Testing”. In both cases several of their representatives participated to the workshop. In addition the
views of international agencies such as IAEA, ILO and, of course, EC are solicited.

One very positive aspect is the fact that no administrative or diplomatic rule constrains or forces the
EAN to make any contact. Involving stakeholders at the European Commission level should have
necessitated the coordination between several different Directorates and would have taken much more
time and energy. The workshop program committee simply makes the decision and asks for the
participation of any stakeholder. It has also the possibility to financially support a few potential
participants if needed without referring to the EC or following a long procedure.

However one important limitation is the difficulty in involving both industrial workers and
representatives of small firms in these workshops. It is not easy, even with the offer of financial
support, to convince a manager to allow a worker to spend about one week of his work time in a
workshop. Similarly it is not easy to convince the manager of a small firm to participate himself to
such event. Therefore, no small firm manager has ever participated to the EAN workshops and the few
trade union representatives who have participated were supported by big industries. The ability to
provide a training certificate at the end of the Workshop is a good help to facilitate participation of
workers. This was particularly the case for medical radiographers during the sixth workshop as many
of them are part of a Continuous Professional Development (CPD) scheme, and the Certificate was
part of their CPD evidence.

2.2. Involvement of the stakeholders during the workshops

The EAN workshops are not a big congress or symposium, they are actual workshops, where all
participants are expected to provide their input. In order to pursue that objective, from the first
workshop, the number of participants has therefore been restricted to less than 100. The program
committee makes a selection from those applying to attend, taking into account the background and
experience of applicants.

Since the fourth Workshop, work in small groups has been introduced into the programme to improve
the involvement of all participants. One third of the time is now devoted to that type of work. The
program committee proposes the topics for each group to consider but the group may decide to include
other contents in its scope. The Programme Committee selects all topics as subjects where problems
are still to be solved. During the work in groups, the collective experiences allow clearer definition of
the practical needs and more focused potential solutions. The objective for the group work is to make
recommendations in order to improve the situation, each recommendation being targeted to a specific
organisation or grouping (EC, regulatory body, vendors...). These recommendations are proposed by
each group’s rapporteur during the final plenary session and discussed by the audience. The organisers
then make a synthesis of the recommendations. The main conclusions and recommendations are
considered and endorsed by the EAN Steering Committee, published in the Newsletter, put on the web
site and sent to the interested parties. To provide an example of the output from a Workshop, the
recommendations from the 6th Workshop are given in Appendix 1. [Christian to add]

2.3. Involvement of the stakeholders during the follow up of the Workshops

Following recommendations from the workshops many actions have been implemented by different
stakeholders; for example:

24



—  The French Society for Radiation protection (SFRP) has set up a national system to track the
lessons learned from radiological incidents in France (RELIR);

—  The Directorate General Research from the European Commission has decided to support a
research programme on Strategies and Method for Optimisation of Internal Exposure of
Workers from Industrial Natural Sources (SMOPIE);

— A group has been set up in co-operation with the European Non Destructive Testing Society in
order to develop Codes of practices targeted at NDT companies and clients;

— A web page is under construction with the help of the participants to the sixth workshop, in
order to provide all partners from the medical area with information on all existing guidance
documents on radiological protection for the workers and the patient.

3. Conclusion

The work programme of the EAN has provided mechanisms to reveal stakeholders needs in pursuing
ALARA and has helped stakeholders meet these needs through their direct involvement into the
network’s life. This has been done through many different means, the number of which is increasing:

— large diffusion of feedback experiences using the newsletters, the workshops and the website;
—  new European research programs and operational systems;
—  new sub-networks in different areas.

Whilst the formal recommendations of the Workshops provide a high profile output from the Network;
there is also much activity at the grass roots individual level. It is a true ‘network’ with people being
able to develop contacts that can be helpful in addressing specific radiation protection issues. More
and more stakeholders coming from new domains and sectors are involved and participate in the work
of the Network, giving rise to new recommendations and actions at local, national and international
levels.

One of these actions has been recently implemented by the International Atomic Energy Agency of the
United Nations. Looking at the format and results of the EAN, the Agency has started a process to set
up similar networks in other regions in the world, the first being the CEEAN (Central and Eastern
European ALARA Network) [2].

The objective, in the near future is to extend the Network and to open it as widely as possible to all the
stakeholders (trade unions, stakeholders from the medical area, other professional bodies...) that are
interested but still underrepresented in the Network.
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TAEA-CN-107/3

Implementation Experience of the Radiation Protection Infrastructure
in Lithuania

A. Mastauskas

Radiation Protection Centre
Vilnius, Lithuania

Abstract. A national radiation protection infrastructure has been created in Lithuania in order to ensure radiation
protection and to comply with the IAEA and European Union requirements and recommendations regarding
radiation protection. The new laws, namely: the Law on Radiation Protection, the Law on Nuclear Energy, the
Law on Radioactive Waste Management and different regulations were approved. The Radiation Protection
Centre of the Ministry of Health is the Regulatory Authority responsible for radiation protection both of public
and personnel in Lithuania. According to the Law on Radiation Protection, the Radiation Protection Centre is a
body co-ordinating the activities of executive and other bodies of public administration and local government in
the field of radiation protection, exercising state supervision and control of radiation protection, monitoring and
expert examination of public exposure. Problems connected with the establishing national radiation
infrastructure in Lithuania are presented and their solution is discussed.

1. Introduction

Lithuania is one of the three Baltic States. It is a small country located in the Northeastern part of
Europe, on the coast of the Baltic Sea. The population of Lithuania is 3.5 million, the area of the
country is more than 65,000 km®.

Lithuania has few nuclear facilities. There are two nuclear reactors of RBMK-1500 series with liquid
and solid radioactive waste treatment and temporary storage facilities, on-site dry spent nuclear fuel
interim storage facility at Ignalina NPP. However, when considering the problems of radiation
protection and safety of sources it should be emphasized that more than 890 users that use more than
40000 of radioactive sources of different activities are available in Lithuania.

The state infrastructure of radiation protection is still being created after Lithuania regained its
independence and in connection with recommendations laid out in the ICRP-60 publication and IAEA
recommendations [1-5] and requirements of legislation of European Community. That includes
adequate laws and regulations, an efficient regulatory system, supporting services. Taking into account
that the establishing an appropriate infrastructure is an evolutionary process we took as a priorities to
enact legislation which provides for, among others things, the establishment of a national radiation
safety infrastructure, and to prepare basic regulations, guides which provide a regulatory structure for
radiation protection and safety, to establish Regulatory Authority provided with necessary inspection
and enforcement power, to provide adequate staff resources for Regulatory Authority and ensure their
proper training, to initiate arrangements for the establishment of technical services and emergency
provisions, to establish a system for the authorization, licensing and inspection.

Lithuania joined the IAEA in 1993 and it was already in 1994 when the program LIT/9/002
“Radiation Protection and Waste Management Services Upgrading” commenced. We are grateful to
the TAEA for our inclusion in 1996 together with other countries into new program INT/9/143
“Upgrading Radiation and Waste Safety Infrastructure” and later to the Regional Project RER/9/056
Model Project for Upgrading Radiation Protection and Waste Safety Infrastructure and RER/9/065
Model project for Development of Technical Capabilities for Sustainable Radiation and Waste Safety
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Infrastructure. Since 1998, the Radiation Protection Centre has been participating in the IAEA
technical collaboration project Improvement of Radiation Protection in Nuclear Power Plants that has
grown into the technical cooperation project Enhancing Occupational Radiation Protection in Nuclear
Power Plants. The projects and implementing national plans have had a great impact towards
establishing and developing an effective and sustainable national radiation protection infrastructure
based on international requirements.

Together with the help which we have received from the IAEA we have received the support from the
Government of the Sweden and from the Swedish Radiation Protection Authority. During the last two
years we are implementing MATRA project Improvement of Capacity of Services essential for
Radiation Protection in Medicine with support from the Government of the Nyderlands. The European
Commission in 2001 approved the PHARE program with Twinning and Supply components. The
objective of this programs is strengthening the Radiation Protection Centre, reviewing legislation on
radiation protection, developing aquality assurance system comprising all areas of responsibilities of
the Radiation Protection Centre, preparing for accreditation of laboratories, upgrading the systems of
radiation protection training, emergency preparedness and public information, improving the system
of radiation protection in radioactive waste management.

In order to achieve the objective of the Europe Regional Project RER/9/056 and RER/9/065, five
milestones were identified. The establishment of a regulatory framework, from our point of view, is
the main Milestone in the process upgrading radiation protection infrastructure in the country.

1.1. Milestone 1. Establishment of a system of notification, registration, inspection, licensing,
and enforcement, including an inventory of radiation sources.

For this purpose an effective regulatory framework should be set up, including the establishment of a
national regulatory authority with clearly defined role. Regulations, guides regarding radiation
protection, transport, radioactive waste and licensing procedures need to be established.

1.2. Laws and regulations

Since the re-establishment of the independence of the Republic of Lithuania the Lithuanian authorities
have invested a lot of work in setting of national legislation in all aspects of the public relations,
including the specific regulations in the field of the use of ionising radiation and the protection of
occupationally exposed workers.

A number of laws, Government Resolutions, regulatory documents (Hygiene Regulations) and orders
by the Ministers of different ministries and by the Director of the Radiation Protection Centre are the
legal basis for radiation protection, safety and registry of sources in Lithuania. The new laws, namely:
the Law on Radiation Protection (1999), the Law on Nuclear Energy (1996), the Law on Radioactive
Waste Management (1999) and different regulations were approved. The general provisions for the
protection of people and environment against the hazards of ionising radiation are set in the Law on
Radiation Protection.

The Government of Lithuania issued the Resolutions: “General provisions on Dosimetric Control in
case of Radiation Accident” (1998), “Regulations of Licensing the Practices with lonizing Radiation
Sources” (1999), “Establishment of the State Register of the Ionizing Radiation and Exposure of
Workers”(1999).

The Hygienic Norms (Regulations) are official documents approved by the Minister of Health, and
they are binding for the persons and institutions concerned in the Norms. The basic requirements on
radiation protection including dose limits are described in Hygiene Regulations HN 73:1997(2001)
“Basic Standards of Radiation Protection” which have been prepared by the Radiation Protection
Centre for implementation of the International Basic Safety Standards for Protection against Ionizing
Radiation and for the Safety of Radiation Sources (BSS) and European Council Directive
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96/29/Euratom and the Council Directive 97/43 [6]. On the basis of requirements of these Hygiene
Regulations[1] [2], [5], more then 15 Hygiene Regulations were prepared and adopted.

The drafts of the new legal acts in the area of radiation protection are prepared by the Radiation
Protection Centre in co-operation with other institutions concerned in the regulations. It is very
important that according to the Radiation Protection Law the Radiation Protection Centre as a
Regulatory Authority has a right to issue the regulations. The Radiation Protection Centre has issued
the several regulations which concern different technical and practical aspects of the implementation
of the Radiation Protection Law.

1.3. Regulatory Authority

Law on Radiation Protection stipulates the competencies and responsibilities in the field of radiation
protection of the Government, the Ministries and the Radiation Protection Centre. According to this
Law, the Radiation Protection Centre is a body co-ordinating the activities of executive and other
bodies of public administration and local government in the sphere of radioactive protection,
exercising state supervision and control of radiation protection, monitoring and expert examination of
public exposure. Centre is responsible for preparation of laws and legal documents, preparation and
presentation to the Government of principles of state strategy in radiation protection, registry and
regulatory control of safety of sources of ionizing radiation, licensing of users and organisation of
control of compliance with radiation protection requirements, organisation of supervision and control
of workplaces where sources of ionizing radiation are used. It is also responsible for control of
medical exposure, monitoring of radioactive contamination of foodstuff, its raw materials, drinking
water and building materials, control of indoor radon concentrations, personal dosimetry control and
emergency preparedness.

The Radiation Protection Centre has additional tasks stipulated in other laws and legal acts like the
Law of Nuclear Energy, the Law on Radioactive Waste Management, the Law on the Import, Export
and Transport of Goods and technology, the Law on the Management of Ignalina NPP, etc. In this
field the Radiation Protection Centre co-operates with the Nuclear Power Safety Inspectorate, Ministry
of Environment, Ministry of Social Security and Labour, Ministry of Economy in matters concerning
the safety of personnel at work, and with other institutions.

The staff of the Radiation Protection Centre, including its four regional departments, includes 47
employees (engineers-radiologists, medical doctors of radiation hygiene, radiochemists, technicians-
radiologists).

The establishment of a regulatory framework requires many efforts and financial support from the
Seimas (Parliament) and the Government. Personnel development has received high priority in the
implementation of each activity. Personnel education and training needs were strongly identified.

1.4. System of Notification, Authorization, Inspection and Enforcement

According to the TAEA recommendations [1], [2] and requirements of the Lithuanian Law on
Radiation Protection and the Government Resolution “On Establishment of the State Register of the
Sources of lonizing Radiation and Exposure of Workers”, the Radiation Protection Centre is a body
responsible for the keeping State Register of the Sources of lonizing Radiation and Exposure of
Workers. All users performing their activities with sources of ionizing radiation shall present all
necessary data to the Radiation Protection Centre after annual inventory of the sources, after
installation, decommissioning or after disposal of the disused sources, after finishing the activities
with the generators of ionizing radiation. The information are presented every week from the Customs
Department to the Radiation Protection Centre about all sources imported to or exported from
Lithuania. The State Register of the Sources of Ionizing Radiation and Exposure of Workers in
Lithuania is created and managed in local software. The RAIS (Regulatory Authority Information
System) versions have been examined. Together with experts from the IAEA attempts in developing
the existing RAIS system and its adaptation to our needs are made.
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According to the requirements of the Law on Radiation Protection and the Governmental Resolution
"On Regulations of Licensing the Practices with Ionising Radiation Sources", it is prohibited to
produce, operate, market, store, assemble, maintain, repair, recycle, and transport sources of ionising
radiation and handle (collect, sort, treat, keep, recycle, transport, store and decontaminate) radioactive
waste without a license issued by the Radiation Protection Centre. The Radiation Protection Centre
has the right to suspend or repeal the license, when the licensee does not follow the licensing
conditions until these conditions will be re-established.

The officers of Radiation Protection Centre and its local 4 departments execute state supervision and
control of radiation protection of users of the sources. There are 16 state inspectors who are
performing inspections in enterprises on prescribed periods depending on the type of practice. On the
basis of results of performed inspection the inspection protocol is filled in and time period for
eliminating violations of the requirements of radiation protection and source safety is determined. If it
is not done within prescribed time, the Radiation Protection Centre has the right to suspend or repeal
the license and impose a fine.

Other milestones as establishment of a national system of control occupationally exposed personnel,
control of medical exposure, control of public exposure, establishment of a system of emergency
preparedness have been implemented.

According to the Report of the IAEA Peer Review Mission to Lithuania (October 2000) which reflects
the assessment of the implementation of Model Project RER/9/056 — Upgrading Radiation Protection
Infrastructure, the Lithuania has effectively implemented milstones 1 and 2 of the Model Project. This
means that Lithuania has established:

— an effective Regulatory Framework, and

— necessary Technical services for the control of occupational exposure, including an effective
personal dosimetry for external radiation.

Further assistance of the Agency would be necessary in developing nacional radiation protection
infrastructure: training of staff, improving a system for the occupational exposure control, particularly
during the decommissioning of the nuclear power plant, improving level of preparedness and response
to a radiological emergency, creating the system of public information and education.

Radiation Protection Centre expresses the sincere appreciation to the IAEA for the support in creation
of national radiation protection infrastructure. Recently steps are taken in creation of quality system of
regulatory authority. Self sustainability of the radiation protection infrastructure will be ensured also
by the Central Eastern European ALARA Network which was created with the help of the IAEA and
is intended to be used for information exchange among countries facing similar problems in radiation
protection.

For implementation of the radiation protection infrastructure in Lithuania, performing our duties it is
very important for Lithuania to receive the necessary help and expertise from the IAEA, other
international organisations and countries in the framework of co-operation.

Steps are taken in creation of radiation protection education and training system. Radiation Protection
Centre expresses its sincere appreciation to the IAEA for positive attitude to the new national project
Strengthening of regulatory capabilities of State Nuclear Power Safety Inspectorate and upgrading of
training in nuclear and radiation safety which will provide Lithuania with needful assistance in
establishing of national radiation protection training centre. The establishment of the training centre is
facilitated by the fact that the Radiation Protection Centre will receive funds for its strenghtening
including preparation of premises of the training centre, training trainers, making available of
technical facilities including equipment for practical exercises, accreditation of the centre, evaluation
of experence and preparation of recommendations.
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2. Conclusions

1.

The most valuable results are that the radiation protection infrastructure according to the
IAEA recommendations has been created, appropriate technical help and training received,
many useful contacts established, co-operation between countries which take part in the
Model Project started, experience exchanged. It allows us to presume that the necessary level
of radiation protection is to be achieved in Lithuania as in other European countries.

In the framework of the Technical Co-operation and on the basis of the assessment of the

current status in Lithuania it would be expedient to continue technical co-operation
programme include the following objects:

— Training of radiation protection professionals, radiation protection officers, radiation

workers and all the other persons which are directly or indirectly connected with ionizing
radiation or improving a system for the occupational exposure control, particularly during
the decommissioning of the nuclear power plant, improving level of preparedness and
response to a radiological emergency, creating the system of public information and
education,

Establishing or substantial improving a system for the exposure control of patients in
diagnostic radiology, radiotherapy and nuclear medicine through the development of
appropriate QA/QC programmes,

It would be highly desirable that IAEA supports the creation of the Central and Eastern
European ALARA Network. This network, keeping in mind the common problems and
similar situations for the many Member States, would be very helpful in solving many
problems of operational radiation protection.
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Regulatory Control of Ionizing Radiation Sources in Armenia
Achievements, challenges

A. Martirosyan, A. Mnatsakanyan

Armenian Nuclear Regulatory Authority (ANRA)
Yerevan, Republic of Armenia

Abstract. In 2001 the Government of the Republic of Armenia adopted decree on transfer of the responsibility
for regulation of protection against ionizing radiation and safety of ionizing sources in Armenia from the
Ministry for Health of the RA to the ANRA. As far as the national legislation and infrastructure was not in line
with the modern radiation protection requirements the ANRA has developed plan of measures intended to
improve the infrastructure on protection against ionizing radiation and safety of ionizing sources. It includes also
the activities to be implemented under the IAEA RER/9/062 regional project, which was initiated in 1996 as
Model Project INT/9/143.

1. Introduction

According to the existing information there are approximately 1700 ionizing radiation sources in
Armenia, which are used in all industrial fields. Most of the ionizing radiation sources (70%) are used
for medical purposes. The Armenian Nuclear Power Plants (ANPP) and the dry spent fuel facility,
located on the territory of the ANPP, are also important in terms of radiation protection.

The problems with strengthening of regulatory control over ionizing radiation sources in Armenia are

as follows:The national legislation and infrastructure is not in line with the modern radiation
protection requirements;Variety of unsolved problems accumulated over the years (weak
regulatory control, physical ageing and obsolescence of vast majority of equipment, absence of
qualifies specialists and so on);

— Financial problems peculiar to all independent states after the USSR collapse.

The process of strengthening of regulatory control over ionizing radiation sources moves in the right
direction.

2. LawsThe following laws governing the radiation protection and safety of ionizing radiation act in
Armenia:

— The Law on Safe Utilization of Atomic Energy for peaceful Purposes (enforced on 1 March
1999);

— The law on Population Protection in case on Emergency Situations (enforced on 15 March
1999);

— The Law on Licensing (enforced on 8 August 2001).

At present the Law on Safe Utilization of Atomic Energy for peaceful Purposes is in the process of
revision. The new edition of the law will incorporate in more generalized manner the issues related to
regulation of radiation protection, radioactive waste safe management, emergency preparedness and
licensing.
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3. Regulatory Authority

Till 2001 the responsibility for supervision on protection against ionizing radiation and safety of
ionizing sources rested with the Hygienic and Sanitary Supervision Department of the Ministry of
Health of the Republic of Armenia. On 24 May 2001 the Government of the Republic of Armenia
adopted decree Ne 452 (at the recommendation of the IAEA and with respect to the independence of
the ANRA from the users implementing activities in the atomic energy utilization field), on transfer of
the responsibility for regulation of protection against ionizing radiation and safety of ionizing sources
in Armenia to the ANRA. The Radiation Protection and Emergency Response Regulation and Control
Department of the ANRA is responsible for the issues related to protection against ionizing radiation
and safety of ionizing sources. At present the department consists of 7 specialists, 5 of them are
involved in the issues related to protection against ionizing radiation and safety of ionizing sources.

The following regulations of Russian Federation and former USSR related to protection against
ionizing radiation and safety of ionizing sources act in the Republic of Armenia:

— Radiation protection norms NRB-76/87;

— Basic sanitary rules of radiation protection OSP-72/87;

—  Sanitary rules for NPP design and operation- SP-AS-88/93;
— NPP radiation protection rules - PRB-AS-89;

— Sanitary rules for radioisotopes equipment operation-Sanitary- hygienic norms and requirements
for consulting rooms of X-ray therapy, -X-ray and radioisotope diagnostics, physiotherapy.

The Government of the Republic of Armenia has approved:

— Procedure for registration of ionizing radiation sources (Government decree Ne765 as of 16
August 2001);

— Special rules for transportation of nuclear and radioactive materials (Government decree Ne
1263 as of 24 December 2001);Basic requirements on planning and implementation of response
actions in case of nuclear and radiation emergencies (Protocol Ne 51 as of 13 December 2001).

New statute of the ANRA was developed and submitted to the prime minister of the RA for approval.

The following documents are on the sage of approval:

— Norms on protection against ionizing radiation and safety of ionizing sources;

— Basic rules on protection against ionizing radiation and safety of ionizing sources. It is planned
to develop new safety requirements to different ionizing radiation sources (manuals, guides
etc.).

4. System of Notification, Authorization, Inspection and Enforcement

The ANRA is responsible for re-registration of ionizing radiation sources rests with. From October
2001 the ANRA initiated activities on inventorization of ionizing radiation sources in Armenia, which
is planned to complete till the end of 2003. For registration of ionizing radiation sources the ANRA
used a special software developed by Armenian and USA specialists. In accordance with the
requirements of the procedure for registration of ionizing radiation sources, the objects applying
ionizing radiation sources must declare about ionizing radiation sources applied in their facilities. The
mentioned document contains the list of information required for declaration and registration.

The ANRA has registered 743 ionizing radiation sources of 124 objects of 4 regions of the Republic of
Armenia, 543 out of 743 are located in Yerevan.
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The numbers of the registered sources by type are as follows:

—  X-ray devices (medical, industrial, scientific and other) - 394 items;

— Radioisotope devices - 32 items;

— Radioisotopes - 236 items, 3 out of which are unsealed radiation sources;
—  Electronic accelerators - 8 items;

— Industrial gauges - 57 items;

—  Electronic microscopes -16 items.

In the registration process the ANRA detected 67 ionizing radiation sources, which were not registered
by the Hygienic and Sanitary Administration of the Ministry for Health of the RA. These are:

—  X-ray devices - 9 items;
— Radioisotope device - 1 item;

— Radioisotope sealed source - 57 items.
57 radioisotope sources are mainly low radioactivity sources used for education purposes.

At present in the Republic of Armenia act old authorization procedure for activities with ionizing
radiation sources in the form of sanitary passport which, in accordance with acting regulations, is
issued once in three years. The information related to issuance of the sanitary passport was kept in the
Hygienic and Sanitary Administration of the Ministry of Health of the RA. This information as well as
the register of sources was transferred to the ANRA. But the information is rather old. The ANRA
initiated activities on inventorization of ionizing radiation sources, after which it is planned to conduct
licensing of activities with sources. In the ANRA there are 4 inspectors for radiation protection who at
the meantime are involved in the activities with inventory of sources. The ANRA develops the
inspection regulations. The new approaches, in particular the requirements of the IAEA TECDOC-
1113, will be taken into account in developing the documents on authorization of practices.

5. Occupational Exposure Control

The requirements to occupational exposure control are established in detail in the safety regulations.
In particular, the basic radiation protection rules specify that the controlled and supervised areas
should be indicated at the objects using ionizing radiation sources and the list of activities necessary to
ensure the protection within these areas should be defined. Basing on the requirements of the basic
radiation protection regulations, the administration of the organizations should organize development
of local rules, which necessarily should contain the requirements to individual protection and the list
of protective measures for different types of activities.

In accordance with the regulations, a facility applying ionizing radiation sources should organize
occupational exposure control, including work place control within its facility. In Armenia the
occupational exposure control is organized in the Armenian NPP. Film and TLD dosimeters are used
for control of the ANPP personnel external radiation and, if necessary, individual electronic
dosimeters are used as well. At the ANPP about 800 persons are under exposure control and the
control is performed by the relevant service of the ANPP. The same service also performs calibration
of dosimeters and registration and analysis of doses.

The relevant service of the ANPP is included also in the IAEA ISOE system through which receives
and transfers the occupational exposure related data and examples of “good practices” in this area. At
the same time the Armenian NPP performs measurement of individual dosimeters collected from other
ionizing radiation sources and registers data for transfer to the relevant organizations.
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The organization and conduction of occupational exposure control of the 842 personnel dealing with
other ionizing radiation sources is not in line with the modern practice and requires reconsideration
and improvement.

The ANPP Internal Contamination Measurement device (SICH) through which lungs of personnel are
mainly examined makes the systematic internal occupational dose measurements for the specialists.
The workplaces monitoring and data recording are performed in an organized manner and in
accordance with the special programs. The internal occupational dose measurements for the personnel
dealing with other ionizing sources are not made. The monitoring conduction also requires
reconsideration and improvement.

6. Medical Exposure Control

The Regulations mentioned in the point 3 specify the safety requirements at radiotherapy and
brachyteherapy procedures. The mentioned regulations specify also the requirements to safety of
personnel in emergency situation as well as the requirements to safety of patients. About 15 medical
physicists work in the mentioned field.

This field is considered the big one in Armenia and has a number of problems the solution of which is
connected with re-consideration and improvement of infrastructure. The regulations acting in this field
also specify the safety requirements. Among them are those Guidance levels, which are used for
diagnostic purposes. The patients’ exposure dose optimization is not performed on the basis of the
guidance levels. Physical ageing and obsolescence of the X-ray devices explain it. Nuclear medicine
is mainly used for diagnostic purposes with application of unsealed ionizing radiation sources (99mTc
and 1351). The regulations specify the requirements to the quality assurance and quality control, dose
calibration and monitoring of the procedures.

7. Public Exposure Control

In Armenia the following organizations are responsible for the environmental monitoring:The ANPP
responsible for the environmental monitoring within the supervised area. The monitoring is performed
according to the developed programs and methods. While monitoring man-made radionuclides content
in different objects of environment is examined, i.e. atmospheric air, soil, fall-outs, water, food as well
gamma dose rate on the territories. The Armenian Hydrometeorological Administration is responsible
for gamma dose rate measurements in different parts of Armenia. The measurements of radioactive
isotopes contents in constructions are performed by Standardization administration during certification
construction materials.In accordance with the requirements of acting regulations [See Point3], the
facilities where unsealed ionizing radiation sources are used, have approved limits for discharges and
releases. In Armenia the discharges and releases from the facilities are on the more less than the
permissible limits.

8. Radioactive Waste Safety

There are storage facilities for the used ionizing radiation sources at the ANPP and Oncological
Scientific Center. The storage facility for old high radioactive ionizing radiation sources is located at
the Armenian NPP controlled area. Intermediate and low radioactive ionizing radiation sources are
disposed in the RADON type near surface radioactive waste repository located close to the ANPP.
According to the new approaches introduced in Armenia it is planned to develop the national program
for radioactive waste safe management. The program will be developed introduced by the state
authority for radioactive waste management. It is planned to establish a special fund for financing the
activities with radioactive waste management.
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9. Emergency Preparedness and Response

The issues on emergency preparedness and emergency response coordination are governed by a
number of Laws of the Republic of Armenia and “Basic requirements to organization and
implementation of response actions in case of nuclear and radiation emergencies” regulation approved
by the Government of the RA in December 2001. The ANRA’s responsibilities in the issues related to
emergency response are as follows:

— Development of regulatory documents for emergency response;

—  Control the emergency preparedness of atomic energy utilization objects and organizations of
the national emergency response system;

— Establishment of the decision making criteria for emergency response and protective actions;

— Coordination of radiation monitoring in case of radiation emergency;

— Prognosis on situation change and recommendations on necessary protective actions the basis of
data characterizing the damaged object and adjacent to it territories;

— International notification about an emergency.

10. Metrology, Standardization and Calibration

Standardization administration is responsible for calibration of radiometric and dosimetric equipment.
The administration has the relevant services and necessary laboratory. The mentioned service at
present undergoes international accreditation under the IAEA RER/2/004 regional project.

11. Training and Personnel

In the regional and Sub-regional training courses and seminars organized within the IAEA projects
participated approximately 30 Armenian specialists. All specialists continue working in this field.

In our opinion such Regional and Sub-regional training courses and seminars are useful for general
training of specialists (familiarization with new international approaches, experience of other
countries) and their number is sufficient. Fellowships and scientific visits are important as they give
opportunity to discuss directly with colleagues and specialists all-important issues and familiarize on
the spot with the existing experience.

Under the IAEA RER/9/062 regional project in 2002 was organized one scientific visit and 5 scientific
visits are planned for 2003. Future (2003-2004) Fellowships and scientific visits will be decided on the
basis of results of ionizing radiation sources registration.

12. Conclusion

The following tasks were performed under the Model Project:

—— There was established one state regulatory authority on protection against ionizing radiation and
safety of ionizing sources;

— In the framework of the project on the basis of results of expert meetings and scientific visits of
the legal framework on radiation protection was clarified (legal pyramid);

— HARSHAW 4500 was put into operation for individual dose measurements;

— There were received a number of measurement devices necessary for regulation of radiation
protection, including neutron radiation measurement device which is very important for control
of spent fuel of the ANPP and ANPP storage facility.
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For implementation of the tasks planned under the IAEA RER/9/062 regional project work plan the
main problems were connected with:

— The legal basis and infrastructure of protection against ionizing radiation and safety of ionizing
sources;Professional qualification of the personnel dealing with ionizing radiation sources;

—  Occupational exposure control;

— Physical ageing and obsolescence of ionizing radiation sources.

Financing. The ANRA has developed plan of measures intended to improve the infrastructure on
protection against ionizing radiation and safety of ionizing sources. The plan will be implemented
during 2003-2005. The plan includes also the activities implemented under the IAEA RER/9/062
regional project andthose activities included in the plan, which require external assistance.
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To Strengthen Radiation Safety in China

Hua LIU

National Nuclear Safety Administration,
SEPA,Beijing, China

Abstract: The Chinese government has paid attention to nuclear safety and radiation safety. The licensing
systems for nuclear installations and radiation sources are established. To strengthen regulatory control on
radiation sources, China published basic safety standards for radiation protection and radiation sources, and
Chinese Congress is reviewing the new law on Radiological Pollution Control. The paper introduces the
infrastructure system for regulation and control of radiation sources and the safety activities done by the
regulatory body within this few years.

1. Introduction

The application of radiation sources in industry, agriculture, medicine and scientific research are going
to be more and more widespread in China. Up to the end of 2002, there are about 63721 radioactive
sources used in industry, agriculture, medical and science research areas.

The Chinese Government has paid great attention to radiation safety. To control and regulate the
activities related to nuclear energy and nuclear technique, the licensing system for civilian nuclear
installations and the licensing system for radiation sources have been established. The two licensing
systems have played very important role in China.

2. The Regulatory Infrastructure for Safety of Radioactive Sources in China
2.1.Current regulatory infrastructure

The Chinese government established a licensing system for civilian nuclear installations based on
Regulations on Surveillance and Control of Civilian Nuclear Installations — 1986, a government order.
According to this regulation, National Nuclear Safety Administration/SEPA (NNSA/SEPA) is
responsible for the regulation and control of nuclear safety for civilian nuclear installations. Regarding
the regulation of radioactive sources, the licensing system is established based on the Regulations on
Radiation Protection for Radioisotope and Irradiation Apparatus — 1989 [2], a government order.
According to this regulation, the responsibilities for the safety of radioactive sources are authorized to
three government agencies, that are Ministry of Public Health (MOPH), Ministry of Public Security
(MOPS) and NNSA/SEPA.

The NNSA/SEPA is the regulatory body for nuclear safety and radiation safety. The functions and
duties for the safety of radioactive sources are:

—  to enact policies, department rules, standards and guides and to conduct inspection;
—  to approve environment impact reports (forms) and to implement environment monitoring;
—  to license nuclear installations, radioactive waste management facilities;

—  toregulate spent and disused sources and to deal with accidents of radioactive sources.
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The MOPH regulates manufacture, sale and use of sources and irradiation apparatus. The function and
duties are:

—  to issue license to sources in stages of manufacture, use and sale of the radiation sources;
— to investigate incidents or accidents of the sources with MOPS and NNSA/SEPA.

The MOPS is responsible for the security of the sources. The function and duties are:

—  to be responsible for registration and security of the radiation sources;

—  to be responsible for investigation and search for lost sources.

2.2.Development on strengthening regulatory control for radioactive sources

Above regulatory infrastructure has some problems, such as overlap and unclear of the responsibilities
for different governmental agencies. On the highlight of Safety Series No. 115 [1] and the
international experience, the Chinese government is making efforts to strengthen regulatory control on
radiation sources and has made great progresses in legislation and infrastructure.

2.3.The Chinese Basic Safety Standard for Radiation Protection

The Chinese Basic Safety Standard for Radiation Protection and Safety of Radiation Sources (CBSS)
was issued in October 2002 and valid from April 1 2003. It is a mandatory national standard and
should be followed by all related government agencies and operating organizations in nuclear industry
and application of radiation sources.

The CBSS are based on IAEA BSS. According to CBSS, China adopts three principles of radiation
protection, e.g. justification of practice, optimization of radiation protection and dose limits. The basic
dose limit for occupational radiation workers and the public is exactly same as IAEA BSS. And the
regulatory body also asks utilities to use ALARA principle to make assessment to the radiation
workers and public.

There are lots of technical standards and safety guides on nuclear safety and radiation protection in
China. These guides and technical standards describe the detailed technical requirements and methods
on nuclear safety and radiation safety in siting, construction, operation and decommissioning of the
nuclear installations, radiation sources and radioactive waste management. These documents are being
reviewed by related institutions for revise based on the CBSS.

2.4.The Radiological Pollution Control Act (Draft)

The Radiological Pollution Control Act is the basic law in China that is applicable to all the regulatory
control activities related the nuclear installations, radiation sources, uranium mining, radioactive
mineral resources application and radioactive waste management. It was drafted and discussed in
various government agencies for past few years. The Chinese government approved it and provided to
the Congress for review in November 2002. The Congress finished the second review in April 2003
and is planing to conduct final review and approval process within this year.

The purpose of the draft Act is to prevent and control radiological pollution and to take strict
regulation so that to ensure nuclear safety and radiation safety. The Act will authorize NNSA/SEPA
and its provincial environmental protection agencies to be responsible for unified inspection and
regulation on radioactivity pollution control including the safety of radiation sources and to provide
NNSA/SEPA more resources.

The Act will establish licensing system for construction, first fuel loading, operation and
decommissioning of nuclear installations and establish licensing system for production, sale, use,
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transportation, safety storage and disposal of radiation sources. Environment impact assessment
system is also established.

2.5.0ther related laws

The Congress issued Act on Environment Impact Assessment, Clean Production Act and Occupational
Disease Control Act in 2002. The Act on Environment Impact Assessment establishes the environment
assessment system in China. Before approval of any construction project, SEPA or its agencies at
province level will review the environment impact assessment report (Form) submitted by the
applicant. The design, construction and acceptance of environment protection facilities in approved
project should be completed with the main facilities in the project simultaneously. Regarding the
radioactive effluent release to the environment, the utilities have to get an effluent release permit from
SEPA or provincial environment protection agencies.

The Clean Production Act is related to environment protection and industry safety of all ores in China.
The Occupational Disease Control Act is related to control of occupational disease including
radiological occupational disease.

3. Activities to strengthen the safety control of the radioactive sources
3.1.To conduct joint examination and enforcement on sources safety

The NNSA/SEPA, MOPH and MOPS jointly conducted a special examination and enforcement on
safety of significant radiation sources in China in 2002. We checked the registration status, confirmed
the inventory of the sources, examined the safety use of the sources, and collected spent sources. The
central government and provincial governments have input a lot of resources on this activity including
manpower and financial support, such as the government collected about 1000 spent sources or
disused sources without charges from the organizations that have financial problems.

By the joint examination and enforcement, we confirm the sources inventory, require the users of the
sources to complete registration process and to take some safety measures for security of the sources,
and we collect some spent sources. According to the data from the joint examination in 2002, there are
8312 users and the inventory is 63,721 sources. We found that there are about 13,800 disused or spent
sources in the inventory, among them 2750 sources are belong to the owners that have financial
problems. During the joint examination, 270 orphan sources are found. As the expert’s estimation,
there are total around 2000 orphan sources in China. We also found that some illegal users of the
sources that did not register in MOPH, MOPS and NNSA/SEPA. The number of illegal users in some
provinces accounts for 30% of the inventory in those provinces.

The NNSA/SEPA, MOPH and MOPS are planing to organize a special activity in nation wide to
collect all spent sources to ensure the safety of the sources. The government will provide some
financial support to those organizations that have financial difficulties.

In addition, on the support of IAEA project in past few years, the China National Nuclear Corporation
collected about 800 spent radium sources used for nuclear industry from its sub companies. These
spent radium sources has been conditioned. The CNNC has built a new storage facility in Northwest
Low Radwaste Site in Gansu Province in China. The CNNC will store about 10,000 spent sources
including 800 conditioned spent radium sources in this site from 2003.

3.2.To implement education and training on radiation safety

The education and training for specific management staff and users of radiation sources is very
important. We have completed Training Program on Radiation Protection and compiled a radiation
protection teaching material to meet the need of training to the technical staff in the field of radiation
protection and radioactive waste management. Some training courses have been arranged. The IAEA
model project has provided training courses to our staff in radiation protection.
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China will implement a qualifications management system for specialist staff in nuclear safety and
radiation safety and organizations in radioactive monitoring. Without the qualification, any person can
not work in the critical position for the safety of nuclear installations or radiation sources.

3.3.To monitor the occupational exposure by radiation sources

The total number of radiation workers in medical and industrial uses of radiation is 190,000 in 2001.
The number of trainee is 69000. The rate of trainee accounts for 36 % of all radiation workers.

Regarding the individual dose monitoring, the number of radiation workers who should be monitored
is up to 160,000 persons by the end of 2001. And actually the monitored number is 96,000 persons.
The monitoring rate has got up to 62%. The annual average effective dose of monitored workers is 1.3
mSv and the average annual collective effective dose is 126 man Sv.

3.4.To control the public exposure

The provincial environment protection departments have implemented environmental monitoring and
provided information to Radiological Environment Monitoring Center (REMC) of SEPA. Every year,
the REMC will publish the report on radiological environment monitoring.

To strengthen the environment monitoring capabilities, the SEPA began to establish a national
radiological monitoring system in China from last year. The function of the system is to implement
supervision monitoring to radiological effluent of significant nuclear installations and to monitor
radiation level in the environment. The total investment of the project is RMB105 million. The project
is expected to complement by 2004.

To prevent illegal trade of radiation sources from the other country without authorization, the SEPA
pushed the Chinese Customs to be equipped with radiation monitoring instruments in order to measure
the radiation level before the goods passing through the Customs. By the radiation monitoring in
Customs, we found a spent source mixed into used steel that would be exported to China from other
country. We also found some radiological contaminated used steel in Customs.

3.5.To establish emergency response system for radiological accidents and incidents

The NNSA/SEPA has made emergency plan for dealing with nuclear accidents and radiological
accidents. And each provincial environment protection agencies has also made its own emergency
plan based on the NNSA/SEPA emergency plan with local conditions in every province. The
NNSA/SEPA requires the nuclear installations to make emergency plan and submit it for approval.

Once a radiological accident happened, three provincial departments, e.g. departments of environment
protection, public health and public security should be reported. They will send experts equipped with
monitoring instruments to the accidental site to deal with the accident. If necessary, the central
government will send expert team to assist the emergency response on site. The SEPA Emergency
Center for Nuclear and Radiological Accidents has the capability to collect on line the safety
parameters of the nuclear installations and information on radiological accidents. The center will
assess the reactor conditions based on the input of safety parameters and will assess the radiological
consequence for nuclear accidents or radiological accidents. The MPH establishes Medical Emergency
Center for Radiological Accidents.

After September 11, the Chinese government has paid more attention to anti terrorist related with
radiological accidents, such as dirty bomb. Some measures have been taken on the safety and security
of radiation sources. The contents on anti terrorist related radiological accidents have been added into
the emergency plan in central government and provincial government levels. Some emergency
exercises or drills have been conducted timely.
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4. Conclusion

There is quite large amount of radiation sources in China. To strengthen radiation safety and prevent
the radiological accidents, the Chinese government has decided to unify the regulation and control for
radiation sources. The responsibilities and measures for strict control on radiation sources will be
given by Act of Radiological Pollution Control and government order in near future. The new
regulation system will fully satisfy the requirements of Code of Conduct on Safety and Security for
Radiation Sources made by IAEA.

Within recent years, the NNSA/SEPA has pushed to established new regulation system and organize
joint examination and enforcement for radiation sources and to establish the emergency response
system for any nuclear or radiological accidents.
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Abstract. The application of Nuclear Techniques in Ethiopia started in the early sixties in the medical field and
through time has gradually expanded to other areas. Following this growth the practice of Radiation Protection in
Ethiopia dates back over 15 years. Radiation Protection Legislation 79/1993 was promulgated in December
1993, which has established an Autonomous Regulatory Authority to control and supervise the introduction and
conduct of any practice involving ionizing radiation. Since 1998 the National Radiation Protection Authority has
made a remarkable progress in terms of building a National Radiation Protection Infrastructure and is in a full
swing transformation process towards a dynamic credible and competent regulatory Authority. The regulatory
activities are designed in line with the main regulatory instruments, Notification, Authorization, Inspection and
Enforcement. NRPA has a national inventory system and fully implemented the Regulatory Authority
Information System (RAIS), which provides a systemic integration and will be instrumental to enhance the
effectiveness of the regulatory system. A substantial progress has been made in the development and provision
of support and technical services in the areas of Metrology and Calibration Services, Instrument Maintenance
Service, Individual Monitoring of Personnel, Environmental and Food Monitoring and Interim Storage Facility
for spent sources. Development of a national system for emergency preparedness and response is the current top
agenda of NRPA. Towards ensuring an effective radiation protection and regulatory programme, NRPA is also
making a proactive involvement in, expanding its outreach, information dissemination, awareness promotion and
development of key human resources. In the last four years Ethiopia has been actively co-operating with IAEA
in the framework of the Regional Model Projects RAF/9/024, RAF/9/028 and RAF/9/029. The inputs received
through the project framework coupled with the demonstrated local commitment have immensely contributed to
the transformation process and the current status of achievement in building a sound and credible National
Infrastructure for Radiation Safety.

1. The National Regulatory Infrastructure

The main legislation governing the practice of ionizing radiation called “The Radiation Protection
Proclamation No. 79/1993” issued by the House of Representatives, Government of Ethiopia, on 22™
December 1993 has 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 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 the regulatory
control.

The main legislation contains some detailed provisions, which have the nature of Performance
Regulations, and these provisions were instrumentally used to bridge the gap until the issuance of
detailed regulations. However, drafting the detailed set of regulations and reviewing based on the BSS
115 and including the adoption of IAEA regulations for safe transport of radioactive materials also
completed. The detailed regulations will be shortly submitted to the government for approval and
promulgation.
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As an essential part of the national infrastructure, NRPA has achieved the necessary empowerment to
enforce the law and developed the national credibility and recognition as the top safety authority.
NRPA is having all the required physical, financial, organizational and human resources to effectively
implement its regulatory programme. The organigram and the staffing plan of NRPA is currently
being updated and revised in order to address the emergent needs. See Annex 1 for details. In line with
the ongoing changes and the status of organizational development the level of staffing in NRPA has
substantially changed. At present the total staff head count is over 54 that constitutes over 40%
technical staff members.

2. 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, NRPA has developed and tested in practice pertinent
guidelines and procedural manuals.

After deliberate enrichment based on test feedback, the manuals are issued as a permanent systemic
instruments.

2.1. Notification

The system of notification for effectively identifying and locating radiation sources subject to
regulatory control is very well in place. Users of radiation sources and machines notify the NRPA
through application for import and authorization for practice. Arrangement is made with the Ethiopian
Customs Authority and Investment Authority of Ethiopia, so that any importation of radiation sources
and equipment is subject to the clearance and approval of the NRPA.

The NRPA has an organized inventory of sources and equipment and periodically update the source/
equipment user and inventory status.

2.2. Authorization

NRPA has developed a system of authorizing practices by registration or license. A final set of
procedural guide documents, which incorporates the Radiation protection requirements, safety
assessment protocols, as well as application forms, and practice specific guides are designed and
currently put in practice.

2.3. Inspection

In the 2002/2003-budget year NRPA has established and activated inspection plan and priority listing,
based on the degree of hazard associated with the practices and past inspection history.

Now all practice centers and sources are routinely inspected once in a year and the frequency can be
increased based on the degree of hazards associated with practices. Inspections are carried out
following appropriate procedural and technical guidance documents and a system of monitoring are in
place to ensure that inspection findings are communicated to the users in a timely and clear manner.

2.4. Enforcement

The issue if enforcement is a bit complex in an environment where, a limited alternative for health
service provision exists with a retrospective regulatory exercise. However NRPA has developed a
coherent set of strategies to progress enforcement actions in a step-by-step incremental manner and by

starting from the front end (most recent) practices.

A new cooperative framework arrangement is made with Ministry of Health, Addis Ababa Regional
Government Health Bureau and other Regional Governments to coordinate actions for the
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enforcement of the radiation protection proclamation. 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 NRPA to ensure continual systemic improvement.

3. National Inventory of Radiation Sources and Radioctive Materials

Registration of radiation sources and radioactive materials has started in 1996 by distributing
questioners to different institutions and departments in the country and simultaneously issuing calls by
public media. Since then the inventory has been regularly updated and currently the inventory of about
96% of Radiation Sources and Radioactive materials in the country is accounted.

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

The total number of registered Equipment (X-ray) currently stands at 458 and the Radioactive Sources
inventory stands at 50 with the following breakdown. There are also different unsealed sources mainly
used for nuclear medicine and research in 7 institutions.

Inventory of Radiation Generating Equipmer| Inventory of Radioactive Sources
It. Ng Radiation Generators Quantity | Radiation Sources Quantity
1 Plain Radiographic 342 Nuclear Gauges 31
2 Dental X-Ray 87 NDT 2
3 CT Scanners 3 Research & Educ. (Sealed Sources) 7
4 NDT 9 Medical application (Sealed) 6
5 Others 17 Others 4

Total 458 Total 50

4. Provision of Radiation Protection Services

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

a) Individual Monitoring of Personnel

The Radiation Protection Proclamation has established registration and certification of radiation
workers, designation of a radiation protection officer in every practice center and ensuring a timely
and continued provision of personal monitoring service be principal requirements to be met for
authorization and practicing any activity involving radiation.

Personal Monitoring of radiation workers involved in radiological and other activities is being
provided by NRPA with Thermo Luminescence Dosimetry technique. The current estimate of total
number of radiation workers need to be monitored is about 1200 and a total of 694 workers were so far
getting this service every month. With an augmented capacity NRPA plans to expand the coverage of
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personal monitoring service to achieve full coverage by the end of year 2003. In the year 2002 NRPA
has successfully implemented the cost recovery scheme for the provision of personal monitoring
services.

Any overexposure observed in the monthly monitoring reports will be promptly communicated to the
practice centers and simultaneously the Regulatory Department of NRPA will be notified for
investigation and regulatory intervention.

b)  Metrology and Calibration Services

NRPA has established a Secondary Standard Dosimetry Laboratory, obtained calibration factors from
IAEA Seibersdorf Laboratory and embarked at a level of rendering a regular calibration services to the
domestic users. This will enhance the quality and reliability of the Radiation Protection Programme in
place.

Arrangement is underway with the Ethiopian Authority for Quality and Standards to get an official
accreditation to the SSDL laboratory.

c) Instrument maintenance service

The instrument maintenance workshop for maintaining radiation-monitoring equipment is reorganized
in the new office/lab complex. The unit is staffed with a fulltime instrument maintenance engineer and
provides maintenance services on a regular basis.

5. Medical Exposure Control

Management of Quality Assurance system in medical practices is one of the key systemic elements for
ensuring effective medical exposure protection and control. Besides exercising direct regulatory
control, for advancing the medical exposure control programme in a sustaining manner NRPA has
placed emphasis on the establishment of a national capacity for quality control in medical practices.
The strategy followed is to build the core capacity with collaborative approach in three premier
medical institutions and gradually expand to all medical practice centers in the country.

To this effect NRPA has launched a comprehensive project for the establishment of pilot Regional
Quality Assurance Centers within the departments of specialized Referral Hospitals through the
material support of IAEA and other sponsors. The key goal of this intervention is to progressively
influence knowledge, Attitude and Practice for the improvement of radiological safety conditions in
the departments and achieving a good quality of service and enhancement in the Safety Culture with a
multiplier effect and gradual expansion to all other practice centers in the country.

6. Public Exposure Control

NRPA ensures adherence of the regulatory requirements to control any public exposure delivered by a
practice or source. Through the regulatory programme ensures the establishment, implementation and
maintenance of protection and safety policies, procedures and technical and organizational
arrangements in relation to public exposures.

NRPA extends its regulatory control in the transport of radioactive materials in line with the IAEA
transport regulations [ST-1, 1996 revised version]. The technical capacities for ensuring public
exposure control are also developing in the area of waste management, environment and food
monitoring and consumer goods control.

a) Environmental and Food Monitoring
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A high-resolution gamma spectrometry system is used to analyze food and environmental samples.
Certificate of radioactivity content is provided to customers for export food-stuffs. NRPA is planning
to expand this activity in the area of import food control in the near future.

Ambient level radiation measurement is currently carried out at 15 synoptic meteorological stations
within and outside Addis Ababa. The TLD technique is employed and crystals will be collected and
read in a quarterly basis.

b)  National Provision for Management of Disused Source

The safe management aspect of spent radioactive sources scattered in different practice centers and
kept in a sub standard condition has been the source of grave concern for a long time. There is a felt
need for organizing a central interim storage repository facility in Ethiopia. With the support of the
IAEA a national waste management strategy has been developed. In this process the problems and
constraints were analyzed from a realistic perspective and remedial actions and priorities including the
establishment of a temporary radioactive waste storage facility were identified.

Based on the identified strategic direction NRPA has established a temporary storage facility and spent
radioactive sources from various practice centers and industries in the country were collected,
conditioned and safely stored as an interim measure. NRPA has also prepared a project profile for the
establishment of a permanent facility. With the technical support of IAEA preparatory work for
developing detailed project document is underway.

7. Emergency Preparedness and Response

With the number of sources, which are in use at present and the possible increase in the future, the
likely-hood of some emergency cannot be ruled out. An organized structure for emergency response
does not exist. However, the Ethiopian Science and Technology Commission is the contact point in
the event of such emergencies. To close this gap NRPA is planning to design a National Radiological
Emergency Preparedness and Response Plan and elaborate the mechanism for subsequent approval by
the appropriate bodies in the near future.

8. Training at National Level

For ensuring the effectiveness of Radiation Protection Programme fostering knowledge and awareness
by way of training in the areas of protection and safety among radiation workers will have a profound
impact. NRPA is paying serious attention to this aspect and organizes two regular training
programmes and other tailored special trainings for radiation workers every year. Such programmes
are expanding in content and outreach as the capacity limitation is being alleviated.

Through these programmes so far over 276 radiologists, regulatory inspectors, radiographers, officers
in charge of radiology departments, and Ethiopian Customs Authority participated at various
occasions. A regular awareness promotion programme transmitted by public media in various events
also supports the NRPAs public outreach programme and this will continue in quarterly manner.

9. Information Dissimination

As an important supplement to the Radiation Protection and regulatory programme, NRPA has given
due emphasis to develop and implement a mechanism for the periodic dissemination of 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 awareness promoting. On the regulatory aspect, Inspection findings are promptly
communicated to the users and partners in due time. In the case of any irregularity and abnormal
situation NRPA also aware the relevant party about such occurrences and this system is continually
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upgraded for effectiveness.

For promoting public awareness NRPA is pursuing to publish an exclusive disclosure of the
Radiological Safety condition of the facilities and practice centers in the country together with the
Annual Reports. NRPA has also established a full-fledged information and documentation center,
which will expand its public information outreach.

10. External Relations and Cooperation

In this area a commendable activities has been carried out in order to promote the objectives and
regulatory mandates of NRPA and the Radiation Protection Proclamation.

A number of consultative meetings have been organized and useful discussions carried out with
several public and government bodies and key stakeholders mainly on issues related with the
implementation of the Radiation Protection Proclamation, Radiation Protection Programme and
forming partnership and cooperation to that effect.

11. Major Obstacles
There are numerous challenges faced and tackled in the course of NRPA’s development.
The major ones, which reflect on its long-term performance, could be cited as follows.

—  Challenges and Complexity associated with the retrospective licensing;

—  Sources imported long ago without proper documentation and remain without appropriate
storage;

—  Lack of centralized repository facility;

—  The challenges of stretching the activities while developing the basic capacity

12. The Way Forward

The National Radiation Protection Authority has implemented with success activities pertaining to the
formative/organizational and development / Implementation phases of the national regulatory
programme. The assistance received from the IAEA through the frameworks of the Regional Model

Projects RAF/9/024, RAF/9/028 and RAF/9/029 were highly instrumental and enabling to realize the
swift transformation.

Through this transformation process NRPA has developed the key strategic assets and appropriate
institutionalized capabilities bolstering the establishment of 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 the challenges of:

—  Consolidating the current achievements and ensuring sustained operational effectiveness;

—  Continually ensuring an appropriate performance monitoring, measurement and evaluation
system,;

—  Maintaining continuous performance improvement programme;

—  Building the required flexibility in order to achieve an appropriate fit with the dynamically
changing transition environment in Ethiopia.
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To this end among the available strategic routes 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 the credibility and confidence that
the different publics will have on NRPA.

—  Building the ability of NRPA to recruit, develop and maintain people with the required core
competencies.

—  Ensuring adequate budgetary provision to support a sustained operational effectiveness.

—  Maintaining the dynamism and the ability to anticipate and respond to the emerging needs of the
public.

—  Pursuing excellence in management and promoting professionalism.

Finally for NRPA at its current position, optimism about its future towards the attainment of effective
and sustainable Radiation Protection Programme is well founded.
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Radiation Protection Infrastructure in the Republic of Yemen
Country Report

M. S. Abdullah

National Atomic Energy Commission
Republic of Yemen

Abstract. The National Atomic Energy Commission (NATEC) is the National Competent Authority in the
Republic of Yemen. NATEC has all the requirements to carry out its mandate. In addition, it has the Assistance
of the International Atomic Energy Agency (IAEA), mainly through its Model Projects for Establishment of
Radiation Protection Infrastructure and Waste Safety (RAW/6/009, RAW/9008, RAW/9009), which have been
going on for many years now. The sources of radiation in the country come from mainly the oil and gas industry
and the medical practices, which is limited at present to diagnostic radiology. There are some radioactive
sources, with little activity, used in education and research. NATEC has been implementing a comprehensive
program in radiation safety in two aspects, the first is the protection of people and environment and the second is
the safety and security of radioactive sources. Through, these Model Projects, we established inventory of
radiation sources, systems of registration, authorization and enforcement, personnel monitoring program, etc. We
believe that NATEC has a very competitive and strong radiation protection program if not the strongest in the
region.

1. Introduction

The Republic of Yemen has established an institution responsible for all atomic energy maters
including radiation protection issues. This institution is known as the National Atomic Energy
Commission (NATEC). NATEC was established in 1999. NATEC has the mandate to regulate all
activities involving radiation sources (competent authority). NATEC consists of 5 General
Directorates, 4 of which are dedicated to care for radiation protection matters. NATEC is totally
independent authority, financially and administratively. NATEC has a lot of mandates and has been
carrying out a lot of tasks and addressing many needs in relation to radiation protection. Through the
Model Projects for Establishment of Radiation Protection Infrastructure and Waste Safety
(RAW/6/009, RAW/9008, RAW/9009), NATEC has developed and established inventory of radiation
sources, systems of notification, registration, authorization and enforcement, personnel monitoring
program and environmental monitoring program.

2. Status of Radiation Protection before NATEC Existence
2.1. Activities existed in the Republic of Yemen

—  Medical — Only diagnostic and Interventional Radiology.

—  Industrial — Radioactive sources mainly in oil and gas industry.

2.2. Regulation of activities

—  Medical — There was no regulation neither control — This mandate was given to the Ministry of
Health to basically issue licenses for importing and operating X-ray machines for the purpose of
diagnosis. Radiation protection was not in the requirements of the installation and operation of

these machines. Radiation protection was not invoked by any institution at then for many
reasons, the most important of which was the lack of independent regulatory authority to care
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for radiation protection. Other reasons are the lack of trained personnel to carry out the task of
radiation protection matters, the lack of proper monitoring equipment etc.

— Industrial — Many parties were involved as far as the administration process of importing and
exporting such sources — No technical work was involved. There was no control, no radiation
protection. It was up to the companies to do whatever they like. There was nothing worth
mentioning as far as radiation protection. Everything was left to the end users. The only good
thing that was carried out is that radioactive sources were accompanied by a policeman while
transport. Of course this is true as long as the customs and the police know that a shipment
received at the airport is a radioactive material. This has ensured sort of physical protection of
the radiation sources. However, after being transported, sources are not followed anymore.
Radiation protection was missing simply because of lack of knowledge and absence of technical
institution to care for such sources as well as the protection people and environment.

3. Establishment of Radiation Protection Infrastructure

The Republic of Yemen has joined the Model Project RAW/9/006 in 1996, through which many
things were achieved the most important of which was the establishment of an independent regulatory
authority to be responsible of all nuclear matters in the country with priority given to establishment of
radiation protection infrastructure in the country. In 1999 the National Atomic Energy Commission
(NATEC) of Yemen was established. The law has given NATEC responsibilities over all nuclear
activities in the country. NATEC managed to do the following:

—  Hire technical people to carry out mandates assigned to it.
—  Trained its staff in different areas of radiation protection.
—  Provide and carry out services using equipment provided by the IAEA.

3.1. Achievement uder projects (RAW/6/009, RAW/9008 and RAW/9009
3.1.1. Milestone 1, The Establishment of legislative and regulatory infrastructure

Two Presidential Decrees were passed granting NATEC responsibilities of all activities related to
nuclear technology especially radiation protection. These decrees spell out all responsibilities and
tasks that NATEC should carry out to protect people and environment from the hazardous ionizing
radiation. Five general directorates were formed at NATEC, 4 of which are designed to care for
radiation protection. The law was initially drafted by NATEC with the assistance of the IAEA.
NATEC is working on replacing these two presidential decrees with the Atomic Energy Law.  All
regulations are drafted or being drafted. However, it is worth mentioning that all radiation protection
regulations are enforced since NATEC has adopted the Basic Safety Standards 115 as its reference in
applying radiation protection rules and regulations.

3.1.2. Systems of notification, authorization and enforcementa

One of the general directorates was assigned the responsibility of registration, licensing and inspection
of all radiation sources (radiation generating equipment as well as radioactive material). This
directorate carries out inspections, licenses radiation sources and enforces radiation protection laws
and regulations, which can be summarized as follows:

—  Medical — NATEC has inspects diagnostic radiology departments, in governmental and private
hospitals in the cities of Sana’a, Aden, Taiz, Dhamar and Amran. NATE has also distributed all
relative radiation signs to all hospitals that were visited. NATEC has started personnel
monitoring service at the city of Sana’a and moved to other cities. Currently we have covered
Sana’a, Amran, Dhamar, Aden, Taiz. Till now we do not have radiotherapy nor nuclear
medicine applications. This directorate is carrying out inventory of x-ray machines existing in
the country. We have not licensed any of the x-ray department till now since we believe that
these installations are not qualified enough to be licensed and can not be shut down either. As



soon as we finish our program that is designed to help and assist these installations to reach the
minimum requirements of radiation protection, we will start licensing.

—  Industrial - NATEC is very much in control of the radioactive sources that are used in the
industrial applications. In cooperation with the police and the customs and others such as
airlines, NATEC managed in the last few years to get this sector very well taken care of.
NATEC issues three types of licenses for each radioactive source, which are Import, Export and
Possession and Use. No entity has the right to bring any source without prior written approval
from NATEC. The second, the Possession and Use of the source, which is given upon meeting
with all radiation protection and safety rules and regulations. The export license, is given upon
the Yemeni law that requires all users of radioactive material to ship back their radioactive
sources.

—  NATEC inspectors inspect the sites regularly. NATEC impose very strict requirements on users
regarding the use and the movements of radioactive sources. It is also worth mentioning here
that no radiation source is moved within the country without NATEC approval and direct
physical supervision.

3.2. Milestone 2: The establishment of occupational exposure control
3.2.1. External monitoring

An estimate of 2000 X-Ray machines exists in the country of Yemen with a population of 8 million.
An estimate of 4500 radiation workers is in the medical field (x-ray only). To cover all these workers
with individual monitoring, this need a lot of efforts. This service is very delicate and very much
demanding technically and administratively. Not only that, but also requires a lot of efforts to
maintain and sustain. NATEC started this service a few years ago at the capital city of Sana’a. It was
successful. Upon this success, NATEC started to move into other cities. NATEC has covered the
following cities: Sana’a, Aden, Taiz, Amran, Dhamar and soon will move into other cities. The
approach is to start covering the cities where heavy population exists. The difficulties we face the
most are logistics. X-ray machines are distributed all over the country and the geographical nature of
the country makes it even harder to easily reach x-ray installations. We are moving in this area slowly
but successfully. Before providing individual monitoring service, NATEC starts general inspection of
an x-ray installation and then train the workers on radiation protection. A one-day training course is
always presented to radiation workers on how to use and care for the radiation dose meters before
giving them these dose meters. This is to ensure the success of our work in this area. NATEC has
covered about 500 radiation workers in the above mentioned cities. NATEC is using the TLD type of
monitoring devices (dose meters). Personnel monitoring is carried out every tow months.

3.2.2. Internal exposure

This program has not been activated yet. However, radiotherapy and nuclear medicine are underway
and soon, hopefully, by the end of this year a radiotherapy center will be inaugurated followed by
nuclear medicine.

3.2.3. Workplace monitoring

NATEC does monitor x-ray departments. This is part of our inspection process. As far as calibration
and Assurance Programs are not in place due to lack of technical means to carry out such activities.
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3.3. Milestone 3: Establishment of medical exposure control

We do not have radiotherapy nor nuclear medicine application as of yet. In diagnostic and
interventional radiology, NATEC has established dose levels upon which investigation, and
intervention are implemented. Quality assurance program is not in place yet.

3.4. Milestone 4: Establishment of public control

As this relates to public exposure, environmental monitoring comes as the big task for the Regulatory
Authority NATEC). We have not done a lot in this area mainly due to either lack of technical support
(equipment, programs, expertise etc). As far as radioactive waste, we have no waste as of now.
Radioactive material imported by industrial companies is required by law to be exported.

Transport of radioactive material is very much under control. Nothing is transported in the country
unless physical supervision form NATEC, technical staff, and the police is in place. Even transport of
radiation sources from one field site of a company to another is not allowed except with the existence
of a technical person from NATEC and a policeman.

3.5. Milestone 5, Establishment of emergency preparedness and response capabilities

Emergency preparedness is basically looked at from tow sides, one is a need of emergency plan at the
institution and the other at the level of regulatory authority (national plan). Emergency plan at the
institution level needs technical input to ensure success while national emergency plan needs more
political input. Emergency plan at the end user institution is a requirement of granting a Possession
and Use license. NATEC also has an emergency team that is on duty 24 hours (shift base duty). This
technical team has been trained reasonably and has reasonable equipment (source recovery equipment,
monitors etc.). We at NATEC believe that any emergency that may occur within the country we can
tackle and get it under control. What needs to be achieved is to establish a national systematic plan,
which is being drafted.

3.6. Training

The most important achievement NATEC and the IAEA have achieved during the last 6 years was the
human power development. If one looks at the situation in the country before 1997, it was not good.
There was no trained personnel in radiation protection. With the assistance of the IAEA especially
under the Model Project RAW/9/006 and the ones followed, NATEC managed to train more than 40
persons in different areas of radiation protection. This training was as short as one week and as long
as 9 months. We have five persons graduated from the Radiation Protection Diploma Training Course
and three to be graduated this year 2003. NATEC with the assistance of the IAEA hold national
training course every year in different areas of radiation protection, which lead to the dissemination
and creation of radiation safety awareness. With manpower development, NATEC managed to carry
out many activities related to radiation protection as previously mention in this paper in details.

4. Conclusion

With national political will and commitment, dedicated staff, and good administration and leadership
that NATEC is enjoying, and the assistance of the IAEA, the Republic of Yemen is enjoying the
existence of Radiation Protection Infrastructure, that is meant to care for the safety of its people and
environment. This magnificent achievement is contributing to the well being of the people in this
country. NATEC, in a short period of time has managed to establish radiation protection
infrastructure that addresses the need of this country as far as safety. One of the essential elements that
lead to success of NATEC was the ability to hire people and the assistance of the IAEA to train these
people. We at NATEC believe that building manpower is the key to ensure sustainability in this area.
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The Regulatory System for Radiation Protection, Radioactive Waste
Management and Nuclear Safety in Cyprus

P. Demetriades

Radiation Inspection and Control Service
Department of Labour Inspection
Ministry of Labour and Social Insurance
Nicosia, Cyprus

Abstract. Cyprus does not operate any nuclear power plants, uranium mines of other nuclear installations nor
does it possess any nuclear material. The main use of ionizing radiation in the country is for medical purposes
either diagnostic or therapeutic. Ionizing radiation is also used for industrial and research purposes. A new
regulatory system for the control of ionizing radiation has recently been established with the enactment of new
legislation. This legislation is in line with the IAEA standards and the Euratom Acquis, as Cyprus will soon join
the European Union as full member. Cyprus participated and continuous to participate actively in the TAEA
Model Projects and benefited the most out of these initiatives during all stages of work to establish the Radiation
Protection and Safety System and to improve the relevant infrastructure of the country.

1. Introduction

The main use of ionizing radiation in Cyprus, which has a population of 750000 and hosts around
2000000 tourists every year, is for medical applications either for diagnostic or for therapeutic
purposes. lonizing radiation is also used for industrial or research purposes. At present Cyprus does
not operate any nuclear power plants uranium mines or other nuclear installations nor does it possess
any nuclear material.

An inventory of ionizing radiation sources and users of ionizing radiation has been prepared by the
Department of Labour Inspection. This inventory will be finalized and continuously updated through
the licensing procedure required by the legislation.

Despite the fact that Cyprus is a member of IAEA since 1965, specific legislation for the regulatory
control of ionizing radiation in the country has only recently been enacted. However, operational
control has been practiced for many years at high standard and the expertise and safety culture existing
in Cyprus, in the area of ionizing radiation, is at a very high level.

Cyprus is participating in the IAEA Model Projects since the beginning of their implementation and
has benefited the most out of them. The assistance provided by the IAEA through the Model Projects
was very helpful in the drafting and promulgation of the legislation, the training of personnel and
generally for the improvement of the legal, administrative and technical infrastructure of the country
in the area of ionizing radiation.

Cyprus is also a candidate country and soon will join the European Union (EU) as full member.

Therefore, the system for radiation protection and safety is also fully harmonized to the Euratom
Acquis.
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2. Legal Framework

The regulatory basis for radiation protection and safety in Cyprus is the Protection from lonizing
Radiation Law of 2002 [1] which was enacted on 12 July 2002 and four sets of Regulations, issued on
25 October 2002 under the law [2,3,4,5]. This legislation applies both for natural and artificial
radiation sources and covers all aspects of ionizing radiation risk control such as:

1.
ii.
iii.
1v.

occupational and public exposure, including outside workers.
medical exposure.

supervision and control of radioactive waste.

emergency preparedness and response.

The above law and regulations provide, inter alia, for:

ii.

1ii.

1v.

V1.
Vii.
viii.

1X.

X1.
X1i.
X1il.
X1V.

XV.

XVI.

XVil.

XViil.

the establishment of the Regulatory Authority (RA), named The Radiation Inspection and
Control Service (RICS) as a distinct unit within the Department of Labour Inspection of the
Ministry of Labour and Social Insurance. The Regulatory Authority will execute the powers
under the law which The Minister of Labour and Social Insurance will delegate to it.

justification, optimization and dose limitation of practices.

the notification and licensing of practices and sources in relation to custody, use, manufacture,
supply, handling, distribution, storage, import, export, disposal, recycling, commissioning,
decommissioning etc.

establishment of a Licensing Committee which advises the Minister of Labour and Social
Insurance on licensing matters. Licence is granted, under certain conditions, by the Minister of
Labour and Social Insurance, after receiving advice from the Licensing Committee. Six
different ministries are represented in this committee which is chaired by the representative of
the Ministry of Labour and Social Insurance.

appeals.

obligations of employers and licensees.

appointment and powers of a chief inspector and inspectors.

enforcement actions and penalties.

the design, erection, commissioning and decommissioning of nuclear installations.
the storage, shipment and disposal of radioactive waste, and spent or disused sources.
the categorization of workplaces and workers.

individual and area monitoring.

health surveillance of the workers.

public and environmental monitoring.

emergency preparedness and response. Licensees should make a risk assessment, prepare a
safety report, prepare an on-site or transport action plan if necessary and keep records. When
necessary an off-site action plan is also prepared by the authorities.

transport of radioactive materials.

the establishment of a Radiation Protection Committee, with an advisory role to the Minister of
Labour and Social Insurance and generally to the government on radiation matters.

the power of the Council of Ministers to issue Regulations on any matter related to the safe use
of ionizing radiation and nuclear energy.

All the above legislation is based on the IAEA standards and recommendations. Moreover, this
legislation is fully in line with the Euratom Acquis, since Cyprus is a candidate for membership and
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soon will become full member of the European Union (1 May 2004). In addition to the above, a
number of European regulations and decisions on radiation protection and safety will automatically
apply in Cyprus as soon as it becomes full member of the European Union.

Inland transport of radioactive substances is covered by the above legislation which will be
supplemented by legislation that is now under preparation and that transposes the relevant EU
directive on transport of dangerous goods. The final regulatory framework for transport of radioactive
substances will also be in line with the relevant IAEA standards.

Further to the provisions of the above legislation, the radioactivity in drinking water and food products
is covered by specific legislation in line with the relevant EU directives.

In addition to the above, Cyprus has rarified, signed or participates in a number of International
Conventions, Protocols, Agreements and other Instruments in the area of nuclear energy and ionizing
radiation, namely:

1. The Conventions on Early Warning and Assistance in the case of Nuclear Accident [6].

1i. The Convention on Nuclear Safety [7].

iii.  The Convention on Physical Protection of Nuclear Material [8].

iv.  The Treaty on the Non-Proliferation of Nuclear Weapons [9].

V. The Protocol Additional to the Agreement between Cyprus and the International Atomic Energy
Agency for the Application of Safeguards in Connection with the Treaty on the Non —
Proliferation of Nuclear Weapons [10].

vi.  The Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive
Waste Management (Pending ratification).

Cyprus applies also the following international instruments for transport:

1. The United Nations Recommendations on the Transport at Dangerous Goods.
ii.  The International Maritime Dangerous Goods Code (IMDG).

iii.  The International Civil Aviation Organization (ICAO) Technical Instructions on the Safe
Transport of Dangerous Goods.

iv.  The Universal Postal Union (UPU) Convention.

3. Administrative Infrastructure

As mentioned above, the Radiation Inspection and Control Service (RICS) of the Department of
Labour Inspection acts as the Regulatory Authority (RA) for Radiation Protection, Radioactive Waste
Management and Nuclear Safety in Cyprus. In addition, RICS co-ordinates all other supporting
institutions in the country on matters related to ionizing radiation. A decision for staffing the RICS has
been taken by the government and following the established procedures the RICS will be initially
staffed with one head and four inspectors, all qualified and well trained.

The operation of the RA will be supported by institutions which have capabilities for monitoring and
analysis in the field of ionizing radiation. Such institutions are :

1. the Medical Physics Unit of the Nicosia General Hospital, which offers individual and
calibration services (SSDL),

1i. the General Laboratory, under the Ministry of Health, which has an ionizing radiation section
for water and food monitoring,

iii.  the laboratories of the Ministry of Agriculture, Natural Resources and Environment, which can
monitor agricultural and veterinary products or conduct soil surveys, and
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iv.  the laboratories of the Physics and Chemistry Department of the University of Cyprus which
have monitoring and training capabilities. A project for a survey of the radioactivity levels in
Cyprus, supported by the RA, is at the final stages of completion by the Physics Department of
the Cyprus University.

The above laboratories will be encouraged to improve their monitoring capabilities by improving their
equipment, increasing their manpower, training and participation in QA programmes.

Appropriate arrangements have already been made in all entry points of the country for combating
illicit trafficking and terrorism. Within this context all customs and police officers involved have been
trained on these matters and appropriate monitoring equipment has been installed or is used in all ports
and airports. In addition, Cyprus participates in all initiatives of the United Nations, the [AEA and the
EU for combating terrorism.

Cyprus has appointed the Competent Authorities and the National Warning Point under the IAEA
Convention on Early Warning in case of a Nuclear Accident and participates in the IAEA Emergency
Preparedness and Response Network. Competent Authority (Abroad) is the Ministry of Foreign
Affairs and Competent Authority (Domestic) is the Ministry of Labour and Social Insurance. An
emergency operations centre, has been established within the Civil Defense Administration which is
the 24h Warning Point of the country in case of a nuclear or radiological emergency. The RA in
collaboration with the above Administration is working for the preparation of a National Action Plan
in case of Nuclear Emergencies. A modern early warning system for y-radiation in air and a
monitoring network for sampling and analysis of dust, rain and sea water, soil and other environmental
variables, to cover the whole country, is under consideration. Cyprus will also participate in the
ECURIE system of the European Union soon.

The whole administrative system for radiation protection and safety is presently operational, but
further strengthening and improvement through the implementation of the Model Project RER/9/065 is
under consideration.

4. Individual Monitoring

Individual Monitoring of the exposed workers is an obligation of the licensee or the employer and can
be offered by any approved by the Minister of Labour and Social Insurance Dosimetry Service.
Around 300 radiation workers are monitored in Cyprus by the Medical Physics Unit of the General
Hospital of Nicosia using TLDs. The laboratory of this Unit is very well equipped and its personnel
are very well trained, through various IAEA projects including the Model Projects. The results for the
recent years show a continuous improvement and the occupational exposure doses are generally very
low, compared to the established dose limits.

5. Participation in the Model Projects

As mentioned above Cyprus is participating in the Model Projects of the Agency since their early
implementation and has received a lot of assistance under these projects which proved to be invaluable
and of great help in establishing the system for Radiation Protection and Safety in the country.

With expert advice from the Agency through these projects:

1. a lot of disputes and misunderstandings were solved and decisions were taken by the
government, based on the new standards and principles of IAEA, concerning the most
appropriate Regulatory and Administrative System for radiation protection and safety the
country.

ii.  new legislation was drafted, discussed and is presently applied

iii. new equipment was purchased and is in use by the RA and other supporting institutions or
hospitals and clinics for medical or research purposes.
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iv.  a number of people have been trained in Cyprus and abroad in all areas of ionizing radiation
use.

v. a number of regional training courses and meetings were organized in Cyprus.

Without the assistance through the Model Projects the task for the establishment of the appropriate
system for regulatory control of ionizing radiation in Cyprus would be more difficult. Therefore,
Cyprus will continue its participation in the Model Project, aiming at the strengthening and
improvement of the infrastructure in order to secure the safe use of ionizing radiation.

6. Conclusions

Operational control and safety culture concerning the use of ionizing radiation in Cyprus is of a high
standard. Recently, a regulatory framework and the necessary administrative structure were
established, in line with JAEA and EU standards. The participation of Cyprus in the IAEA Model
Projects proved to be of great assistance in all phases of work towards the establishment of the
radiation protection and safety system. The participation in the Model Projects in the future is
considered necessary and invaluable for further strengthening and improvement of the relevant
infrastructure of Cyprus.
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Implementation of the IAEA Model Project: Bangladesh Perspectives

C.S. Karim and A. S. Mollah

Bangladesh Atomic Energy Commission
Dhaka, Bangladesh

Abstract. Bangladesh is participating in the Model project. Its radiation control legislation is based on the BSS.
Bangladesh has achieved the first Milestone of the IAEA Model Project. While not yet complete, Bangladesh is
making good progress towards the implementation of Milestone 2 of the IAEA Model Project. As regards other
milestones efforts are underway to achieve those in phases. The paper presents some lessons learned during
implementation concerning the numerous activities involved in the model project.

1. Introduction

In Bangladesh, ionizing radiations are now used in a variety of fields and address the needs of a
number of sectors of national economy, such as healthcare, industry, agriculture, construction, water
resources, isotope production, food preservation, oil and gas exploration, etc. Uncontrolled
radiological practices may cause detriments to radiation workers, public and environment. Necessary
laws and rules have been introduced. The Bangladesh Atomic Energy Commission (BAEC), the
national agency having the mandate to promote peaceful nuclear applications, has been given the
responsibility of regulatory control. Bangladesh is participating in the Model project. Its radiation
control legislation is based on the BSS. Progress has been made during the recent past and sincere
efforts are being made to meet the legal requirements. The IAEA Model Project and projects under the
RCA are providing useful support and assistance to the national efforts on the strengthening of the
radiation and waste safety infrastructure. The paper presents some lessons learned during
implementation concerning the numerous activities involved in the model project.

2. Implementation of the milestones

In a developing country like Bangladesh, availability of various technical services of relevance to
nuclear regulatory activities is overwhelming. Infrastructure and capacity is being built to meet the
demands for such services both by the users and regulators. The present status for implementation of
the milestones under the IAEA model project is described below.

2.1. Milestone 1: It requests the establishment of a system of notification, registration,
inspection, licensing and enforcement, including an inventory of radiation sources

The Nuclear Safety and Radiation Control Act-1993 [1] and the Nuclear Safety and Radiation Control
Rules-1997 [2] are the legal basis for control of radiological practices in Bangladesh. The rules
essentially incorporate the requirements of the International Basic Safety Standards (BSS) [3]. The act
requires a license to carryout any radiological or nuclear practice in the country. Bangladesh has
established an operational system of notification, authorization, inspection and enforcement for the
control of radiation sources. This means that Bangladesh has achieved the first Milestone of the IAEA
Model Project. The planed new law, revised on the basis of weakness identified in course of
implementation of the existing law and feed back from the stakeholders, would improve the situation
of nuclear regulatory obligations.
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2.2. Milestone 2: It refers to the establishment of a national system of control for
occupationally exposed personnel

The BAEC laboratories provide dosimetry and calibration services to the radiation facilities.
Individual monitoring of occupational radiation workers is being carried out using TLD technique. At
present only about 30% of the total workers are covered under routine monitoring services. The
critical groups of workers engaged in industrial radiography (69%), radiotherapy (91%), nuclear
medicine (100), research reactor (100%), isotope production (100%), nucleonic gauges (86%),
radioactive waste facility (100%), neutron generator and accelerator (100%) and diagnostic x-ray
radiology (25%) are, however, covered. A software of the Individual Monitoring System (IMS) has
been developed by BAEC. The dose records in electronic form are being backed up on a quarterly
basis. BAEC has participated in the IAEA/RCA inter-comparison with satisfactory results. There are
still weaknesses in the personnel monitoring system. Efforts are being made to improve upon the
situation through different types of interventions, such as making it mandatory for obtaining license,
issuance of directives by the ministries, motivation, incentive, etc. The effect of the intervention is
evident from the trend in growth of IMS coverage (Fig. 1).

Incresing Trend of Issuing TLD Badges

nsfissued TLD Badges

Number of Organizatio

Feb'02 Mar02 Apro2 May'02 Jun'02 Julo2 Aug'02 Sep'02 Oct02 Nov'02 Dec'02

ENo of O BINo of TLD badge issued

FIG. 1. Growth in the coverage of occupation workers under IMS.

Table 1 shows that the average doses received by radiation workers of different practices are below the
acceptable level (20 mSv).

Table I. Annual average dose of radiation workers of different practices (2001).

Type of radiological practices No. of radiation workers Annual average personal
dose equivalent (mSv)

Diagnostic Radiology 500 0.295
Nuclear Medicine 230 0.541
Radiotherapy 102 0.261
Industrial Radiography 52 1.604

In 1991, a Secondary Standard Dosimetry Laboratory (SSDL) was established for the purpose to
calibrate and standardize the field instrument employed for radiation monitoring throughout the
country. The facility has the capability of carrying out both therapy and protection level calibrations.
SSDL participates in various intercomparison programmes. The results of such comparison show that
the accuracy of dose measurements is within the acceptable limits.

BAEC recently conducted a nationwide workplace monitoring survey program, which included all the

major radiological practices. The licensees were helped to classify their respective workplaces
according to Basic Safety Series No. 115. Radiation protection practices in most of the facilities
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incorporate workplace-monitoring programmes. While not yet complete, Bangladesh is making good
progress towards the implementation of Milestone 2 of the IAEA Model Project.

2.3. Milestone 3: This milestone relates to the control of medical exposures

The main task within this milestone is the establishment of adequate quality assurance programmes as
well as to control of exposure of patients in radiotherapy , nuclear medicine and diagnostic radiology
practices. Efforts are being made through feedback and interactions with medical facilities, concerned
authorities and persons to improve the situation. The Ministry of Health and Family Welfare and the
World Health Organization (WHO) are now being involved in the process. Government commitment
to medical exposure control in manifested in its decision to create two centers of excellence, namely
the National Institute of Cancer Research and Hospital in Dhaka and the radiology unit at the Osmani
Medical College in Sylhet. An initial budget of Taka 20 Million (USD 320,000) has been allocated for
this purpose. Another centre of excellence in Nuclear Medicine is also planned for the future.
Qualified personnel are needed, in particular qualified medical physicists and qualified personnel in
the medical sector. Certainly this fact should be taken into consideration when preparing and
implementing national radiation protection and QA programmes. The implementation of these
programmes is progressing.

2.4. Mileston 4: This milestone is related to the control of public exposure. The activities focus
on radioactive waste safety, control of foodstuffs, and environmental monitoring

Efforts are being made to account all radioactive wastes in the country. All known radium sources of
the country were finally collected, conditioned and stored safely in November 2000 with the technical
assistance and support of the IAEA and the Pakistan Atomic Energy Commission. BAEC is
constructing a Central Radioactive Waste Processing and Storage Facility at AERE, Saver. It will be
used for conditioning and temporary of all radioactive wastes in the country. At present, BAEC
maintains two temporary storage facilities at Dhaka and Savar, respectively. A national policy and
programme for radioactive waste management in Bangladesh, including the legal instruments is going
to be formulated.

A high-resolution gamma spectrometry system is used to analyze food and environmental samples. A
certificate of radioactivity level is provided to customers for import and export foodstuffs. The
Government empowered BAEC to conduct radioactivity testing in all food items for human as well as
animal consumption. Ambient level radiation measurement is currently carried out by TLD technique
on a quarterly basis.

2.5. Milestone 5: This milestone refers to the establishment of a system of emergency
response and preparedness

The role and functions of the BAEC in radiological emergencies are prescribed in the Nuclear Safety
and Radiation Control Rules of 1997. The BAEC is the contact point in the event of radiological
emergencies. Article 93 provides for the BAEC to intervene and take appropriate action if required in
the event of accidents or chronic exposure situations. Recently, BAEC has been included in the
Committee of the National Disaster Management Burcau. This has opened up avenues for
participation in the national disaster mitigation programs. Such participation would also enable BAEC
to involve all other concerned in mitigation of a situation arising from nuclear and radiation induced
emergency situation.

An organized structure for emergency response does not exist. BAEC is planning to design a national

radiological emergency preparedness and response plan and elaborate the mechanism for subsequent
approval by the appropriate bodies in the near future.
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3. Key future action plan

A number of action plans have been envisaged that would ultimately help improving nuclear
regulatory activities compatible with its designated objectives. Some of these will be taken up on a
priority basis, while others can be materialized in phases. In many cases, Bangladesh would require
support and assistance from external agencies, such as the IAEA. The salient aspects of this action
program are described below.

— Act to be amended with the provision for establishment of an independent regulatory authority

— A programme to extend the monitoring service to cover all workers shall be developed with
targets for completion.

—  The inventory of radiation sources shall be updated. Conversion of the source inventory to an electronic
database shall be implemented as soon as practicable.

— National Emergency Response Plan shall be developed as a part of the National Disaster Management
Plan.

— A number of local activities, such as training workshop, open forum discussions, motivation
programs, executive seminars, etc. shall be conducted for different groups of stakeholders.

— A training strategy shall be developed.
4. Conclusion

The perception of safety and protection is time, technology, space and situation dependent and also on
the country concerned. Radiation safety is a collective responsibility with the licensees, regulators,
workers, manufacturers and suppliers of radiation source/ equipment, the management, radiation
protection officers and all other concerned persons are parties to the collective responsibility. The
weaknesses cannot be removed overnight. Strong political commitment and cooperation and of the
concerned persons and authorities will be required. The developing and least developed countries will
need continued assistance from the UN bodies like the IAEA, WHO and ILO.

The Agency’s Model Project has been effective in improving the situation in Bangladesh, however
additional support from the Agency is recommended in order to achieve the Project targets as soon as
possible (e.g. provision of personal monitoring dosimeters, calibration facility support).
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Abstract. Malta has recently started to set up a National Regulatory Infrastructure for Radiation Safety. Malta
has had to address the need for a completely new legislation and the need to set up a national regulatory body,
The Radiation Protection Board.

1. An overview of the situation before Malta started planning its National
Infrastructure

Malta’s use of ionising radiation commenced many years ago. The total number of radiation workers
is in the order of 500 in approximately 120 locations. The main users of ionising radiation are in the
governmental and private health sectors. Other smaller groups include: industry for non-destructive
testing and gauging purposes; research and education. There are no nuclear activities in Malta.

Malta had in the past relied on the individual users to operate safely under their duty of care under
general Health and Safety legislation. There was no coordinating body, which addressed matters
relating to radiation safety. Different non-coordinated governmental bodies addressed radiation
protection matters to the best of their abilities

The uncoordinated situation in the past was clearly not satisfactory as adequate control of radiation
protection measures and radiation sources could not be guaranteed on the European level.

2. Government decision to address radiation protection issues

As part Malta’s commitment to being a member of the International Atomic Energy Agency (IAEA)
and also due to considerations being given to joining the European Union (EU) the decision was made
by the Maltese government to set up a complete regulatory system for radiation protection and control
of radiation sources.

3. Maltese Regulations

The Maltese radiation protection regulations have been written to ensure compliance with the
commitments to the IAEA and to the EU directives.

The Nuclear Safety and Radiation Protection regulations 2003 (NSRP regulations) which were
published in January 2003 are primarily concerned with ensuring compliance with EU directives on
occupational exposure to ionising radiations 96/29/Euratom (Basic Safety Standards), 90/641/Euratom
(outside workers) and with the setting up of the Radiation Protection Board (RPB). These regulations
require that all radiation employers receive an authorization from the RPB. These authorizations will
be issued for a set period of time. A comprehensive inspection system is planned consisting of: pre-
authorization, annual routine announced and unannounced inspections.
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These regulations will come into force later this year.

The Ionising Radiation (Medical Exposure) Regulations have been drafted and should be published
later in 2003 and have been written to ensure compliance with EU directive 97/43/Euratom.

4. Regulatory Authority

The Radiation Protection Board is being set up as the national competent body coordinate all matters
relating to radiation protection. The RPB will be composed of members from different governmental
bodies. The RPB is show diagrammatically in Figure 1

Maltese Radiation Protection Board

Executive Chairperson
Occupational
Health & Safetv
One Member One Member One Member One Member
Occupational Public Health Environment Civil
Health & Protection
Safety

FIG 1. The composition of the Radiation Protection Board

The RPB will need to be able to have good lines of communication to ensure it functions effectively
within the governmental structure of Malta, as shown in Figure 2. Where necessary formal systems
will need to be set up, e.g. by Memorandums of understanding. If clear lines of communication do not
exist there is a danger that there will not be clear assignments of responsibilities between the RPB and
different governmental bodies. One advantage of this structure is that the independancy of the RPB is
ensured by the direct subordination to the Prime Minister.

An important role of the RPB will be to give radiological advice to other governmental bodies to
enable them to comply with their obligations in relation to radiation protection and radiation sources.

68



Prime Minister

Responsible to

\

Lines of International
communication Radiation Organizations
and advice Protection
\ ....................... Board
............................. Foreign Affairs
National Customs Trade Transport Other Government
Laboratory departments which need
to regulate on matters

concerning radiation
protection or radioactive
sources

Fig 2. Position of the Radiation Protection Board within the administrative set-up in Malta.

The functions of the RPB as defined by the NSRP regulations are:

take the necessary measures to improve the co-operation and co-ordination of the government
bodies which have responsibility for issues related to occupational health and safety,
environment, public health, and civil protection amongst themselves and with other interested
parties;

tender advice to the government on allocation of responsibilities in the field of nuclear safety
and radiation protection when these are unclear or unresolved;

co-ordinate the preparation of regulations governing notification, authorization of practices,
work activities, radiation sources and establishing radiation protection and safety requirements;

define criteria for exclusion, exemption and clearance from regulatory requirements;

receive notifications, and issue authorizations andgrant exemptions concerning the possession
and use of radiation sources, subject to any condition that may be required in the opinion of the
Board and to revoke at any time any such authorizations if the Board feels that the required
standards or levels of safety are not being complied with;

coordinate and conduct inspections and enforcement actions to assess radiation safety
conditions and compliance with applicable regulatory and authorization requirements and to
protect the health and safety of workers and the public;

compile a national register of practices, work activities and sources;

set up and run a National Interim Storage Facility for orphan and disused radioactive
sources;gather the required data to enable an assessment of total exposure from all practices and
work activities in Malta and including the distribution of the individual occupational and public
exposures for each type of practice, and to enable the setting up of a National Register for
Occupational Exposure to lonising Radiation;

initiate surveys on background radiation and radioactive contamination of all environmental
media;

approve the capacity of persons to act as approved dosimetric services and qualified radiation
experts for radiation employers;
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—  co-operate with other Regulatory Authorities abroard on relant issues and fulfill international
obligations of which Malta is a signatory.

Until the RPB is formally set up later this year its work is being performed by an ad-hoc Radiation
Protection Committee.

5. Individual Monitoring

Approximately 350 workers are routinely monitored by either TLDs or film badges. These monitors
are obtained from a dosimetry service from a country within the EU, which is an approved dosimetry
service for that country. Malta is looking at the feasibility of setting up dosimetry service within Malta
with the assistance of the IAEA. A Maltese dosimetry service may have an application in monitoring
patient doses and external doses in the environment. The collection of dosimetry data into a national
database needs to be done is currently being worked on.

6. Emergency Response

The Civil Protection Department is coordinating the setting up a national emergency response plan for
Malta. This is in an advanced stage and will be reinforced with assistance under an IAEA Technical
Co-operation Programme.

7. Future Priorities for Malta

The regulatory framework in Malta is in its infancy. There are many challenges ahead but the near
term priorities for Malta are to fully enact all the relevant regulations by the end of 2003 and to ensure
that the RPB is fully functional as soon as possible. Once the RPB is fully operational it must earnestly

address many issues. Some of the primary issues it will need to address are:

— To finalize the inventory of all radioactive sources in Malta, including orphan sources and
radioactive waste of any kind

—  Ensure all radiation employers are authorised under the NSRP

—  To have a thorough and consistent inspection programme

—  To setup a national interim storage facility

8. Conclusions

Following the governmental decision, Malta is setting up its national infrastructure for radiation
safety. Malta has embarked on setting up its regulatory authority (the RPB) and is in the process of
publishing regulations. As Malta is a small country the decision was made that the RPB will be made
up from members from four different governmental organisations. The challenge ahead for Malta is to

ensure that the governmental organisations that make up the RPB operate effectively to ensure that
the RPB complies with its obligations.
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IAEA-CN-107/29

National Infrastructures for Radiation Safety: Towards effective and
sustainable systems, The Kenyan chapter

A.O. Koteng

Radiation Protection Board
Kenya

Abstract. Radiation Protection services in Kenya began in the 1960’s as a small unit in the Radiotherapy
Department of Kenyatta National Hospital, Nairobi. Initially, its mandate was to provide personnel dosimetry
services to the hospital and other government institutions within the Ministry of Health. The Radiation
Protection Act, CAP 243 Laws of Kenya, became operational in 1986, and provided for the establishment of the
Radiation Protection Board as the national regulatory authority. The activities have now grown to include
inspections, and licensing of radiation facilities, monitoring of transboundary movement of consumer products,
among others. The staffing levels have also increased, with increasing responsibilities from the original two.

1. Introduction

Kenya joined the Africa Regional Model Project RAF/9/029 in the year 2001. At that time the priority
areas of national concern and interest were:

—  The expansion and upgrading of the QA programme for medical exposure control with
emphasis on diagnostic radiology.

—  The development of safety assessment plans for radiotherapy and nuclear medicine practices,
including assessment of patient doses in radiotherapy.

—  The initiation of a feasibility study, followed by the design and technical specifications for a
centralized waste processing facility and a near-surface repository.

—  The setting up of a national plan for response to a radiological emergency.

Upon joining the Regional Model Project, the Country made a request to the Agency for an
assessment of infrastructure in all areas of radiation protection, including legislative and regulatory
framework, and occupational radiation. This was done through a peer review mission the same year.

2. Legislation and Regulations

The following sums up the country’s status from the beginning of the project up to the present
moment.

The Radiation Protection Act (the Act), promulgated in 1982, was revised/enacted in 1985, and
became operation in 1986. The Act provides, among other things, for the establishment of the
Radiation Protection Board (RPB) as the national regulatory authority. A new draft of the revised Act
was submitted to the Agency for review and comments in May 2001. The process was finalized. The
revision is designed to follow the principal requirements of the International Basic Safety Standards.
The Government intends to enact the new legislation as soon as possible. The National Council for
Science and Technology (authorized IAEA co-coordinating body) has completed a policy guide to the
Government on nuclear and radiation safety matters recommending autonomy of the regulatory
authority. A set of by-laws/regulations governing specific duties, responsibilities and actions of the
RPB is in place. New regulations on “Waste Management’ are due for enforcement.!
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2.1.Regulatory Authority

The Radiation Protection Board, under the Ministry of Health, discharges the duties and
responsibilities of a national regulatory authority. The present legislation sets up the functions of the
Board as follows:

—  to advice the Minister for Health on matters pertaining to radiation protection and radioactive
waste management.

—  to implement the provisions of the Act and regulations made there under.

—  to grant or refuse to grant or to extend the licenses issued under the Act, and to impose any
necessary conditions on a license so granted.

to keep a register of all radiation sources, irradiating devices, including their owners and users,
and of premises licensed to dispose of radioactive waste!'!’!

Under the Board, there exists an executive arm, the Radiation Protection Inspectorate (RPI), consisting
of eight technical staff mandated to carry out a national regulatory programme. The programme has
been in place for over a decade. Government support has been provided for the RPI to improve its
working conditions (new office space), develop regulatory procedures and expertise. The system for
notification, authorization and enforcement is operational. However, portable monitoring equipment
used for inspection purposes were found to be largely worn out'” As a remedy the Agency has
purchased three portable survey meters, two portable contamination monitors, five electronic pocket
dosimeters for photon radiation with one dosimeter reader, and one handheld gamma spectrometer for
the Country. The spectrometer is used on environmental monitoring on site. As there is no calibration
facility in the country the calibration of equipment is provided by an external party and funded by the
government.

The present executive arm to the Board (RPI) is to become the Radiation and Waste Safety
Inspectorate (RWSI). This year, the Boards’ function and staffing are due to be expanded. The
advertisement for recruitment of seven (7) RWSI staff has already been undertaken. The Agency has
been the main training partner for personnel through training courses, workshops, scientific visits and
international conferences.

2.2.0ccupational Exposure Control

There are approximately 2400 occupationally exposed personnel in the country. A national
programme in this area is in place, and implemented through the following essential means:

—  Each radiation facility or institution using radiation sources has a trained Radiation Protection
Officer.

—  Centralized film-based individual monitoring is carried out regularly.

—  Workplace and area monitoring are part of radiation protection rules at most licensed
institutions

— Radiation protection training of medical personnel is organized by the RPB regularly.

There was need to upgrade the individual monitoring system in the country. Dedicated laboratory
space has been available. Managing and operating personnel, in charge of the system were designated
during the mission.”! Training of this group and the provision of a manual TLD-based system were
included in the adjusted action plan for 2001. The Board has since acquired a Harshaw 4500 TLD
reader with the relevant accessories, a table of irradiator and 1000 two element TLD Badges courtesy
of the Agency. Personnel manning these equipment have been trained, and the monitoring of
occupationally exposed personnel using this system commenced. The Board hopes that it shall
eventually be able to cover the whole country using this system, to replace the film badge system.!"
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2.3.Calibration Capabilities

There is need for the country to establish a calibration facility. The Kenya Bureau of Standards
(KEBS), already has laboratory premises, including dedicated irradiation bunkers, ready for this use.
At present the calibration of radiation monitoring equipment is performed by an external party.
Frequent delays and technical difficulties have been encountered in the process. In this connection, a
request for technical assistance was renewed. The KEBS is ready to provide substantial national input
to set up a radiation protection level calibration facility and have submitted a national project proposal
to this effect for the TC cycle 2003 and 2004."

2.4.Medical Exposure Control

The extent of radiation practices in both the public and private health sector is significant. There are
approximately 1500 medical diagnostic x-ray machines, three teletherapy units (Co-60) two
brachytherapy units and one nuclear medicine centre. In general, the radiation safety status at most
medical institutions are adequate.!"!

A quality assurance (QA) programme in diagnostic radiology has been initiated in one national referral
and teaching hospital. This should then be expanded to include other selected principal medical
institutions (teaching hospitals), a medical technical training college (for diagnostic radiographers),
and one regional hospital. The programme focuses on the assessment of patient doses for various
examinations for given types and models of x-ray equipment. The adjusted action plan provided for
assistance in the form of QA kits, of which two have already been received, to facilitate progress in
this respect. Regular training events on radiation protection for medical and other personnel are
organized by the RPB. The hosting by Kenya of a Regional Training Course on Radiation Protection
in Diagnostic and Interventional Radiology, 14-18 January, 2002 under RAF/9/029 was a token of
commitment and support to upgrading local and regional technical capabilities in this area.

2.5.Public Exposure Control

Priority in this area has been given to the safety of radioactive waste. A solid waste processing and
temporary storage facility has been placed in a bunker and laboratory of the Material Testing and
Research Department, Ministry of Roads and Public Works. There is a complete inventory of disused
radiation sources stored in the facility, and the physical protection of the site is adequate. However, the
existing facility does not provide for the storage of all low-level waste that arise from extensive
practices, particularly in research.

Many of such practices, have been discontinued, but relatively significant quantities of spent or
disused radioactive material are still being stored in makeshift backyard compartments or locked
rooms at the user institutions. A decision to establish a central waste processing and terminal storage
facility has been undertaken and a siting study initiated. Meanwhile the RPB encourages licensees to
continue with the transfer of all disused sources and radioactive waste for temporary storage
maintair[lle]:[(zl] by the Materials Testing Department, pending the establishment of the terminal storage
facility.

2.6.Emergency Planning and Preparedness

Activities in this area are being initiated under this Model Project. The Action Plan provides for the
identification of key national agencies, training of specialists concerned and a systematic approach to
setting up a national plan for response to radiological emergencies'® Kenya was well represented in
the “Regional Training Course on Development of National Capabilities for Response to Radiological
Emergencies” Vienna 26-30 November 2001. The country shall be represented in the “Training of
Trainers Regional Training Course on Practical Response to a Radiological Emergency” Cairo, Egypt
1 —12 March 2003. The Board shall enhance co-operation with other agencies like the National
Disaster Management Committee for capacity building.
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2.7.Recommendations and Way forward

The Radiation Protection Board needs to be an autonomous and independent body to enable it execute
its own action plans. At the moment it has no control to recruitment of technical staff, budgetary
allocations, as well as mobilization of resources, among other issues. Some of the problems arising
due to this situation are:

— Insufficient financial and technical resources means that the RPI is unable to inspect all facilities
as planned.

—  Being within a government Ministry, the freedom to organize and fund national training courses
are at times hampered in red tape.

— Inability to take legal action against medical departments within the same government Ministry

—  Due to the current understaffing the RPI is unable to fully implement the Model Project plans
for QA and dose assessment in the area of medical exposure control.

The issue of staffing is paramount, and to ensure that personnel employed are retained, the Board is
working closely with the relevant government organs to ensure that a scheme of service for the
radiation protection cadre is published. In addition, the government is reviewing the terms of service
for all civil servants, including those of radiation protection personnel.

Once it attains autonomy, the Board shall be in a position to achieve much more towards milestones in
the Model Project, and also improve in the participation of the IAEA and other projects.

REFERENCES

[1] Kamande, Joel; Paper on “Development of Technical Capabilities for Sustainable Radiation and
Waste Safety”, Cairo, Egypt April 2001
[2]  Skornik, Karol; Draft Report on “Peer Review Mission to Kenya”, 2001

[3] Radiation Protection Act Chapter 243, Laws of Kenya, 1985.
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National Regulatory Control and Implantation of the Radiation
Protection Regulation in Paraguay

V. Romero de Gonzalez, M. L. Idoyaga de Duarte,
L. E. Moré Torres

Comision Nacional de Energia Atomica

Universidad Nacional de Asuncion

San Lorenzo, Paraguay

Abstract. In Paraguay there were two technically contradictory laws which established the two regulatory
authorities in Radiological Protection, the National Atomic Comission reported to the University of Asuncion
and the Minister of Health. The regulatory control of radiation sources was very poor, and the country did not
have the infrastructure required to carry out all the activities necessaries related with a good Radiological
Protection Program.So, there was an urgent need for Paraguay to establish a State Policy in the Regulatory
Control of radiation sources in the country. So with the assistant of the Agency (OIEA).through the Model
Project, the country now has an unique law, that was signed by the President of Paraguay according the Decree
10754/20000f the Radiation Protection Regulatory that actually is in force. Now, there are two Regulatory
Authorities, the Minister of Health and the National Atomic Energy Comission integrated by an unique law, but
with the functions and responsibilities of both institutions well defined.

1. Introduction

Paraguay is one of the South American country that the infrastructure of Radiological Regulation is
either not appropiate for the types of practices involve.

The basic legislation require to establish an adequate Radiation Protection infrastructure needs to be
upgraded and must have adequated laws and regulations, an efficient regulatory system, supporting
experts and services, and a “Safety Culture” shared by all those with responsibilities for protection,
including both management and workers.

Paraguay has many problems in this aspect, because a time ago, had four regulation systems and very
big confusion in the application by the Regulatory Authorities.

The recommendation of the Agency (OIEA) was to integrate both Authorities in only one, this was not
possible but Paraguay get with the participation in the Model Project RLA/9/030 “Upgrading
Radiation and Waste Safety Infrastructure” an unique law integrated by the Health Ministery and the
National Atomic Energy Comission (CNEA), but with the functions and responsibilities of both well
defined.

The Model Project contributed with expert mission, capacitation, equipments and scientific visits in
order to get a relative useful Radiologycal Protection System.

The National Atomic Energy Comission (CNEA) and the Health Ministery in common sense began
the activities to get the proper legislation with the help of the OIEA.

The President of Paraguay signed the Decree 10754/2000 of the Radiation Protection Regulation that
actually is in force.

75


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


This poster show all the steps and difficulties that the National Atomic Energy Comission (CNEA)
and the Health Ministery passed to elaborate and to implant the new law.

Now, Paraguay has the necessary tools to control this activities properly.

2. Objectives

To improve the regulatory framework for radiation protection in all the country.
To implant the Regulation of Radiation Protection and the Safety on Radiation source.

To develop a Safety Culture shared by all the persons involved in it.

3. Activities

—  Agreements of cooperation between the two Regulatory Institutions (Health Ministery and
CNEA)

—  Documents: Elaboration of the regulatory documents with some specialists.

—  Expert Mission RLA/9/030: Exploratory Mission to Discuss the Integration of Regulatory
Authorities (in only one) and make a diagnosis of the current situation in Paraguay.

—  Judicial Decree 10754/2000 which put in force the Radiation Regulatory System (2000, October
the 6

—  Implantation of the Regulatory Laws.

—  Participation in the Model Project RLA/9/041 “National Regulatory Control and Occupational
Radiation Protection Programmes”

—  Participation in the Model Project RLA/9/044 “Development of technical capabilities for
sustainable radiation and waste safety infrastructure”

4. Difficulties

—  Decree 7884 — Presidential Decree —31 March 2000:
Establish four Regulatories Authorities, each one on dependent and specific functions.

—  Decree 14136 — Presidential Decree — 31 July 2001:
Abolish Decree 10754/2000 and adopted an modified document according the interest of
interested group.

5. Goals

Decree 15332 — Presidential Decree — 14 November 2001:

Abolish Decree 14136/2001 and entry in force again the last Decree 10754/2000.
Unique Regulation of Radiologycal Protection implanted.

6. Conclusion

Since 6 October 2000, our country has an unique legal document, the “Reglamento Nacional de
Seguridad para la Proteccion contra las Radiaciones lonizantes y para la Seguridad de las Fuentes de
Radiacion” implanted and an important tool to control the activities related with Radiation Protection
and the Safety on Radiation Sources.
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Capabilities and Infrastructure of the Regulatory Authority in
Radiological Protection in the Dominican Republic
Results of the Model Project

G. Valconi’, L. Sbriz°

*Centro Nacional de Proteccién Radiologica
Santo Domingo, Republica Dominicana

®Comisiéon Nacional de Asuntos Nucleares
Santo Domingo, Republica Dominicana

Abstract. The Dominican Republic is a country at the Caribbean with around 48,000 Km2 and nine million
inhabitants. Although member of the International Atomic Energy Agency since its foundation, it was only as of
1991 that the “Comision Nacional de Asuntos Nucleares” is restructured as a National Regulatory Authority,
because the public opinion began to be disturbed when noticing the proliferation of nuclear techniques in several
areas of the country. The government support to this initially poor institution was increased by the commitment
assumed after being integrated to the Model Project. Here we show the achievements reached in those few years.

1. Introduction

Dominican Republic was integrated to the Model Project “Upgrading Radiation Safety Infrastructure”
(INT/9/143) during the year 1996. The combined work of the “Comisién Nacional de Asuntos
Nucleares” (CNAN) and the International Atomic Energy Agency (IAEA), pursued to strengthen the

infrastructure of the Regulatory Authority in the use of the ionizing radiation and radioactive
materials, in the following aspects:

—— Human resources.
—  Equipment.
—— Normative.

—  Enforcement

2. Situation of the country before the beginning of the Model Project

The Comision Nacional de Asuntos Nucleares that by means of Decree 414-91 is the National
Regulatory Authority in all concerns to the use of radioactive material or equipments that generate
ionization radiation began its works since 1993. The situation in which it was to be able to fulfil its
command is now presented.

2.1. Personal

In the aspect of human resources, the CNAN only had four professionals and six other people among
technical and support personnel.
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2.2. Equipment

The equipments available to carry on the jobs were out of day and with the same ones we could only
verify the quality conditions of the ray-X machines at the radiodiagnostic centres. Due to it the first
job performed by the CNAN was to carry out an inventory of these ray-X equipments at a national
level, so much in the aspects of the physical conditions and the safety for the public and the
occupational exposed personal as of the conditions of the quality of the beam.

2.3. Regulations

Besides the Decree 414-91 that constituted the CNAN and in which it is enunciated the mission and
objectives, the institution had already been able to edit the “Regulation of Radiological Protection”
which was emanated by means of the Ordinance 244-95 and that in the advances it would be the
regulating framework through which the users of those practices related to the use of ionizing
radiation should undergo.

2.4. Enforcement

One of the main limitations to which the CNAN faced in order to implant the Regulation for
Radiological Protection was the legal difficulties to impose the execution of the new regulations in
radiological protection when not having sanctioning instruments.

3. Goals that the CNAN and the IAEA intended to achieve with the support of the
Model Project

3.1. Establishment of a normative infrastructure

This was the fundamental goal to be able to have the indispensable legal framework that allowed the
imposition of controls in the use of the radioactive materials and equipments, which generates ionizing
radiation.

With the support of the project the missions began creating the Norms that allowed the detailed
general aspects of the Regulation of Radiological Protection. As a result the “Norm for Authorization
of Practices Related to the Use of lonizing Radiation” is published at the end of the year 1997.

Immediately after began the writing of a series of Guides that would facilitate the users the
understanding and the application of the “Norma” in order to allow the future applicants to submit to
the CNAN the applications of the Licensees that allowed them to operate the practices of its interest.

The following guides and regulation arise this way:

— Safety and Radiation protection Guides for X-Rays Diagnostic Practice.
— Safety and Radiation protection Guides for Nuclear Medicine Practice.
— Safety and Radiation protection Guides for Radiotherapy Practice.

— Safe Transport of Nuclear Material.

— Norm on Radioactive Waste Management

With the above mentioned, the country has the sufficient regulatory infrastructure for its system of

notifications, authorizations, registrations and therefore a system for the control of the sources of
ionizing radiation.
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3.2. Establishment of a control for the occupational exposure

To strengthen this aspect a step forward was given to a plan of technical personnel's training in
dosimetry as well as the acquisition of the necessary measurement equipments. Simultaneously the
personnel of the “Centro Nacional de Proteccion Radiologico” (CNPR), in their inspections, verified
that the personnel in the facilities received the dosimetry service, as well as the conditions of operation
of the X-Ray equipments, protection devices, etc.

Nowadays the CNAN possesses a dosimetry laboratory, in which its main objective is not to give
service (except to the personnel of the CNAN itself) but rather to serve as a control to those that do
give it. The laboratory has TLD readers with a panoramic irradiator thanks to the project.

The dosimetry service in the country is offered by companies and we have already achieved that no
relevant institution works without the personal dosimetry service, being in charge of the CNPR to
maintain upgraded the dosimetric information of the occupationally exposed personal and to carry out
the proper controls.

All this normative would not be as useful of if the National Regulatory Authority doesn't have
qualified personnel for the evaluation of the centres that submits applications for licensees and
authorizations. From there began a training plan that we consider has achieved that the CNAN is
already under conditions of being able to evaluate the centres that want to begin its operations in the
country.

Lately, the Facilities with relevant sources that have settled and requested permits to operate, which
are the cases of new Braquiterapy centres and accelerators for medical purposes, the personnel at the
CNAN has been able to face and to assume his duty as regulatory body and fulfilled their role without
the help of support missions from the IAEA.

3.3. Establishment of a control for medical expositions

In this aspect it has been carried out efforts to train technical personnel of the CNAN in order to
maintain some controls on the facilities verifying the quality controls that they should maintain.

In that order, the project acquired the necessary equipments and the CNAN has been able to maintain a
continuous support to the institutions that require it while their technical personnel don’t finish being
appropriately qualified.

The controls in this aspect have taken us to close facilities of nuclear medicine and radiodiagnostic
that didn't fulfil the minimum requirements established by the CNAN.

3.4. Establishment of a control for public exposition

Related to this aspect a consistent work began, detecting all the radiation sources that existed in the
country, those in use as well those not in uses. This inventory of sources has been a work of long
search but has given good results because nowadays we consider the inventory it is practically
complete.

Simultaneously to the job of searching sources, began another one related to training and teaching at
national level, to the Costume Control Officers in order to avoid entrance of new radioactive materials
without previous authorization of the CNAN. This work can be considered achieved and periodically
we maintain the process of training the Customs Officers.

Thanks to this effort, the CNPR has an upgraded inventory of all the sources that exist in the country,
as well as of the sources that continually enter to the country, mainly for medical purpose.

80



On the other it has been faced the problem of the radioactive waste that existed as well as to create the
legal instruments to avoid them. For this, the Secretaria de Estado de las Fuerzas Armadas facilitated
the restructuring of one of its warehouses of war material so that it was used as deposit of radioactive
waste. In the same one all the radioactive materials are depositing; those radioactive materials declared
in desuse as well as those radioactive waste. It is considered that this warehouse will be enough to
receive the waste that can be generated during the next forty years.

3.4.1. Ra-226 conditioning

It is also important to note that we have retired all of Ra-226 sources that existed in the country and
that has been immobilized with the support of the IAEA. All this Ra-226 is also stored in the deposit
of radioactive waste.

3.5. Establishment of capabilities in preparedness to emergency response

After training of the technical personnel in this field, the CNAN has elaborated a project of
Radiological Emergency Response which has been presented to the “Centro de Operaciones de
Emergencias” (COE) in order to be adapted to the new protocols for national emergencies response
that are been prepared in this centre with the purpose of been compatible.

There has been a good integration job in turn with the other sectors that intervene with the national
emergency plan through courses for radiological emergencies supported by the Project. A feedback of
it is that the CNAN has already participated in the last two national emergency simulation carried out.

4. Conclusions

It is opportune to give a synthetic summary of the advances achieved in the national regulatory
structure with the support obtained by the Model Project.

It exists a normative, well enough for an appropriate operation of the Regulatory Authority.

It exists technical personnel in conditions to give answers and to evaluate the applications of licensees
for the facilities of the different practices including some corresponding to Practice Type 1.

It exists an inventory of all the sources for industrial use, medical, research and for service companies.
It exists a warehouse for radioactive waste and an inventory of the same ones.

The mechanisms of control of sources and punitive actions to the offenders have strengthened.

Exist basic equipment for the routine works to control the facilities.

It has been possible to increase the qualified technical personnel in the Regulatory Authority, from
four professionals at the beginning of the project, to ten professionals and seven support personnel.
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IAEA-CN-107/36

Radiation Safety Infrastructures in Myanmar

Nilar Tin , Ko Ko Oo

Department of Atomic Energy
Ministry of Science and Technology
Yangon, Myanmar

Abstract. The essential legal infrastructure for radiation protection is still being developed in Myanmar. The
Atomic Energy Law 1998 (Law 8/98) designates the Department of Atomic Energy as the body with
responsibility for control of radiation sources in Myanmar. The Ministry is preparing to submit the proposed
Regulations under the Atomic Energy Law 1998 to the Government for approval. Regulatory activities such as
authorizations and inspections are at an initial development stage.

1. Introduction

The application of radioisotopes in various areas like health, industry, agriculture, livestock breeding
and veterinary, research and education etc. has been performed with great momentum in Myanmar.
Department of Atomic Energy (DAE) was established in 1997 as a directorate headed by a Director
General under the Ministry of Science and Technology to carry out research, development and training
in the field of atomic energy and to ensure the safety of radiation sources and protection from nuclear
radiation hazards.

DAE has four departments. They are Radiation Protection Department, Radiation Application

Department, Reactor and Isotopes Department and Administrative and Finance Department. The
current strength of DAE is about 90 of which about 50% are trainees.

2. Regulatory Function of DAE

Work on enacting Atomic Energy Law started in 1995. The Government of the Union of Myanmar
enacted the Atomic Energy Law (The State Peace and Development Council Law No. 8/98) on 8"
June, 1998 with the following objectives:

—  to develop atomic energy utilization in the State;

—  to ensure safety in utilization of atomic energy in the State;

— to lay down and carry out measures for prevention of atomic radiation effects on man and
environment;

—  to enable communication with local and foreign research institutes and organizations for the
development of knowledge and technology related to atomic energy.

This law encompasses all aspects of Radiation and Waste Safety in Myanmar. The Atomic Energy
Law consists of 14 Chapters and 39 Sections.

Following the mission of IAEA expert Mr. John Le Heron (An expert from New Zealand in Oct,

1998), a set of Model Regulations for Radiation and Waste Safety has been prepared. After this draft
was rewritten to match the law and national conditions, the discussions among officers from Ministry
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of Health and Department of Atomic Energy were made. This draft was then submitted through the
Ministry of Science and Technology to the Attorney General's Office. After reviewing for legal
consistency, Attorney General's Office sent a draft Regulation to the Ministry of Science and
Technology in April, 2001. In November 2002, DAE discussed again with the authorities from
Attorney General's Office and the final draft of regulation was sent to our Ministry on 9" January,
2003. At the time of writing this report, the Ministry is preparing to submit the proposed Regulation to
the Government for approval. The draft regulations have been awaiting approval.

The Regional Manager Mr. Sujit Dey made a courtesy call on the Minister for Science and
Technology H. E. U Thaung to explain the importance of legal infrastructure for radiation protection
during his expert mission in May 2002. The workshops organized by the Model Project are very
helpful in drafting the regulation.

3.  System of Regulatory Control of Sources and Practices

DAE has taken responsibility since 1997 for issuing license of radioactive sources. All new
radioactive sources and radiation apparatus have been imported only under license issued by DAE
with authorization by Ministry of Science and Technology. During 1997 to 2002, 73 applications for
license were received. Only 10 applications for license were received during year 2002 of which 5
were new applications and 5 for renewal. The licenses for sources are valid for various periods from
one year to three years. DAE also issued license for re-exportation of radioactive materials of foreign
companies after finishing their job.

All the radiation sources have been registered by the DAE except X-ray machines from the private
Health Sector since 1997. DAE officers have done inspection especially for private companies and
government hospitals. DAE had performed inspection onto licenses, radioactive gauging and X-ray
machine for Ministry of Finance and Revenue.

We are now using the software of RAIS (Regulatory Authority Information System) Version 2.0
which is a tool currently being developed by IAEA for Regulatory Authorities. X-ray Units in
Government Hospitals are registered with the Department of Atomic Energy. After the regulations are
approved, X-ray units from private health sector will have to be registered and licensed according to
the regulation.

The Model Project provides RAIS software and application training. This software is used in the
regulatory authority in Myanmar.

4. Occupational Exposure Control

Thermoluminescence Dosimetry service was started in 1991. Harshaw 4500 system supplied by the
Agency was introduced in 1998. The DAE is extending personnel dosimetry services to the radiation
workers on national level. At present, about 468 radiation workers engaged in 33 departments of the
country are receiving this service. The number of radiation workers has increased considerably during
the last three years. Since the objectives of the Model Project are to assist those [AEA Member States
which have an inadequate radiation protection infrastructure. The TLD badges are distributed to the
workers to wear during their duty hours and the exposure dosage checked every two months. Workers
in Myanmar received an average dose of 0.50 mSv. This value is lower than the permissible level.
Monitoring of health radiation workers in private sector was provided upon request. We have a plan to
provide the service on compulsory basis. We have a future plan for individual and workplace
monitoring programme to cover gradually all radiation workers and radiation workplaces in the
country.

Personal monitoring services are done by using reader and cards provided by the Model Project.
Application training is also funded by the Model Project.
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5. Medical Exposure Control

The major users of radioisotopes in Myanmar are in the health sector. In 1999, Ministry of Health
formed radiation safety committee (Health) including one of the staff from DAE. This committee will
continue to be an important instrument of the health sector in the field of medical exposure control
including quality control programme. We have conducted the following workshops with the help of
IAEA and WHO in cooperation with Ministry of Health. We need to promote the technical capabilities
on medical exposure control.

—  National Workshop on Radiation Protection in Radiotherapy, Radiodiagnostic and Nuclear
Medicine (November, 1999 IAEA)

—  Workshop on Radiation Protection and Quality Assurance in Diagnostic Radiology (Jun-July,
2000 IAEA)

—  Workshop on Quality Assurance in Diagnostic Imaging and Radiation Safety (November, 2000
WHO)

—  Training Workshop on Radiation Safety in Hospitals (December, 2002 WHO)

Also, we are conducting lectures for Nuclear Technology students on Radiation Protection including
Quality Assurance and Quality Control. Radioactive sources, which produce gamma rays, are now
widely used in medical therapeutic. At Radiotherapy Department of Myanmar Government Hospitals
in Yangon, Mandalay and Taunggyi, radioactive Cobalt-60 sources are used.

Model Project trained 3 staff from the Ministry of Health for Quality Assurance in Nuclear Medicine.
6. Public Exposure Control

Department of Atomic Energy has taken responsibility for radioactivity measurement in rainwater and
air samples and radioactivity monitoring and certification of imported dairy products and agricultural
products for export.

Disused radium sources that had been used by Myanmar General Hospitals were conditioned for safe
storage with the assistance of the experts from the IAEA and Korea. A total of 205 sources containing
1429.5 mg of **Ra were processed. In total, three drum loads were conditioned, each containing 460-
500 mg **°Ra with individual dose rates at the surface of each drum ranging from 240-330 pSv/hr. The
dose rate one meter from the surface was 18-25 uSv/hr. Radioactive waste and spent sources are stored
at the Ministry of Science and Technology Compound.

One of the spent Co-60 Gamma Chamber 900A has already been sent back to India. Ministry of
Health has very recently been replenished with five numbers of new Co-60 teletheray sources and old
sources have already been sent back to the country of origin. At this time, radioactive wastes in
Myanmar are being stored safely.

7. Emergency Planning, Preparedness and Response Radiological Accidents and
Incidents

In our country, we already have a plan for emergency case. In this plan, the Director General of the
Atomic Energy Department will act under the leadership of the Minister for the Ministry of Science
and Technology. One thing we need is to give more training to the staff of our department, to provide
more emergency kits and to fix the doctors and the hospitals for special emergency cases. We are
going to establish one poison control center on health sector for giving necessary information services.
This center has one division concerning radiation matter and one of our senior officials will be a
member of that division. And also Yangon General Hospital has emergency unit and intensive care
unit. We are planning to use these facilities in time of emergency.



Model Project provides training for the medical doctors on radiological emergency. The workshop on
emergency response and preparedness is very useful for the planning of the establishment of the
National Radiological Emergency Rescue Team.

8. Conclusion

The model project is very helpful for upgrading radiation protection practice in accordance with the
requirements of the International Basic Safety Standards (BSS). Since the development of human
resources through training is an important component of the model project. In Myanmar, training in
nuclear technologies covered administrators, regulators, radiation protection specialists and medical
personnel are provided by the Model Project in accordance with the 5 milestones.

Five trainees, three from Department of Atomic Energy and two from Ministry of Health, were
trained one year Postgraduate Course on Radiation Protection under the Model Project. It is very
helpful for strengthening of Radiation Protection Infrastructure in Myanmar.

DAE is trying to build the strength of its staff so that they are well trained in the field of nuclear
technology. Also, DAE is preparing to establish a Nuclear Technology Training Center. Officers from
DAE give lectures and guide the term papers and theses to B.Tech, B.E, M.E and PhD (Nuclear
Technology) students at Yangon Technological University. In a few years, the manpower of DAE will
have grown both quantitatively and qualitatively. This will enable the extension and upgrading of the
DAE activities including radiation protection in the near future.
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IAEA-CN-107/39

Implementation of National Infrastructure for Radiation Safety in
Madagascar

R.D. Randriantsizafy, R. Andriambololona, A.J.F. Ratovonjanahary

Institut National des Sciences et Techniques Nucléaires (INSTN)
Madagascar-

Abstract. Madagascar was participating in the Model Project RAF/9/024 on *’Upgrading Radiation Protection
Infrastructure’’. The Ministry of Universities was the Regulatory Body and Madagascar INSTN was the
technical Body as defined by the former regulation in Radiation Protection. At the present time, the radiation
protection legislation is based on the BSS115[3]. The new legislation defines the ANPSR as Regulatory
authority, and the OTR and OCGDR as technical body for respectively Radiation Protection and and Waste
Management. When the new law on protection against the harmful effects of ionisation radiation and the
radioactive waste management in Madagascar was promulgated on 2™ January 1998, its application decrees
were approuved in July and October 2002. Implementation experiences with problems encoutered, National
education and training program, emergency prepardness and occupational exposure are related in this paper.

1. Establishment of regulatory authority
1.1. Legal Framework of Radiation Protection and Safety in Madagascar

The law n° 97-041 on protection against the harmful effects of ionisation radiation and the radioactive
waste management in Madagascar was promulgated on 2™ January 1998 [1]. Following this
promulgation, 4 decrees in application of the law were approved by the Government :

(a) Decree n°2002-569 on 4th July 2002 dealing with designation, roles and functions of the" Autorité
Nationale de Protection et de Saret¢ Radiologique (ANPSR), Organe Technique de
Radioprotection (OTR), Office Central de Gestion de Déchets Radioactifs" (OCGDR),

(b) Decree n°2002-1199 on 7th October 2002 dealing with the basic principles of radiation protection
against ionising radiation,

(c) Decree n° 2002-1274 on 16th October 2002 dealing with the basic principles of radioactive waste
management,

(d) Decree n° 2002-1161 on 9th October 2002 dealing with the detention and utilisation of ionising
radiation sources in the medical field.

The first decree establishes the ANPSR as the regulatory authority. It establishes the OTR as the
technical body for radiation protection and the OCGDR as the technical body for radioactive waste
management. The ANPSR is not effectively established yet. According to this decree, the department
of Radiation Protection and the department of Radioactive Waste Management of Madagascar-INSTN
will ensure respectively the functions of the OTR and the OCGDR.
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2. Establishment of a national programme for medical exposure control
2.1. Radiation protection of the patient in diagnostic radiology

In order to comply with the principle of justification, the use of ionising radiation devices in the
medical field is only restricted to medical physicians, who have the agreement of the Ministry of
Health or under his or her supervision and with his or her medical prescription. It is also restricted to
radiographers or qualified technicians who have the agreement of the Ministry of Health. We refer to
the BSS 115 [3] for the guidance levels of dose.

Table I. Training of nuclear medecine staff JAEA)
Medical Doctors Technicians
Number of staff trained 3 1

Regular quality controls of the equipment’s parameters are done in order to have quality assurance of
the doses delivered to patients.

Four radiologists and two radiographers have participated in Regional Training Course on radiation
protection in diagnostic and interventional radiology organized by IAEA since 2000. Two of them are
presently responsible for the training of radiation protection at the school of radiographers of the
Ministry of Health in Antananarivo and one is teaching at the Faculty of Medicine at the University of
Mahajanga.

Presently, the training need for Madagascar in the field of radiation protection in diagnostic and
interventional radiology is the train-the-trainers course type.

2.2. Radiation protection of the patient in radiotherapy

The CHU HJRA hospital Ampefiloha Antananarivo has one therapy unit using Co-60 teletherapy and
one Cs-137 brachytherapy which is not calibrated yet due to the lack of training in dosimetry, and the
system is not in use yet.

The same requirements as in diagnostic radiology applies regarding the principle of justification.
Medical prescription by an oncologist having the agreement of the Ministry of Health is required prior
to any radiotherapy act.

A computerised treatment planning is available for external radiotherapy but is not working. The
hospital does not have a radiophysicist and the treatment planning is done manually by the radiation
oncologist. Obviously, training of a radiophysicist is a high priority need for Madagascar.

Two times per year measurements of the output of the machine are performed by the SSDL staff of
Madagascar INSTN. Madagascar INSTN is participating in the annual TLD-postal dose inter-
comparison of the IAEA/WHO network.

2.3. Radiation protection of the patient in nuclear medicine

The Laboratoire de Radio-Isotopes (LRI) of the University of Antananarivo is the one nuclear
medicine center in Madagascar. I-125, I-131 and Tc-99m are used for diagnostic and therapeutic
purposes

The same requirements as mentioned in diagnostic radiology applies regarding the principle of
justification. Medical prescription by a physician having the agreement of the Ministry of Health is
required prior to any use of radioactive material. We refer to the BSS 115 for the guidance levels of
activity.
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3. Establishment of a programme for public exposure control

Dose limits for the public, generic action levels for foodstuff as well as modalities of the radioactive
waste management are defined in our national regulation, however, whenever a lack is observed, this
regulation allows us to refer to the international standards.

The prime responsibility in the management of radioactive waste falls to its producer. However, in the
case of orphan sources, the responsibility of its management falls to the state which entrusts the
OCGDR the task of doing it.

4. Preparedness and response to a radiological emergency
4.1. Legal framework

The OTR has the responsibility to establish the emergency plan which has to be approved by the
concerned authorities. Intervention levels are determined by ministerial by-law and have to comply
with the BSS 115.

4.2. Training the trainers

Madagascar participated in the regional workshop on development of national capabilities for response
to radiological emergencies in December 2001. Following this workshop, one seminar has been
organised in January 2002 in order to sensitize the authority and to initiate the implementation of the
national infrastructure on emergency planning and preparedness.

Madagascar participated in the train-the-trainers regional training course on practical response to a
radiological emergency organised under the RAF/9/029 project in march 2003 and has committed to
organise a national workshop following this workshop. Sensitization of stakeholders has been
made during the first quarter of 2003.

4.3. Designation of NEPC

Madagascar has not yet designated the (NEPC) Nuclear Emergency Planning Co-ordinator, however,
the interim national contact person has been designated in 2001.

4.4. Establishment of an interim group

Presently, the interim working group is composed of the interim national contact person and the
national responsible of technical aspect of the project RAF/9/029. This group has to be strengthened
by involving more representatives from all parties concerned with the process of implementation of
national emergency response and preparedness infrastructure.

In February 2003, this group organised a seminar which aim is to sensitize decision makers. This was
the opportunity to initiate the preparation of the emergency response plan.

5. Occupational exposure

Madagascar INSTN is in charge of the individual monitoring in Madagascar. The institute ensures the
personnal monitoring of more than 200 workers involved in medical, industry and research fields
throughout the country. The thermoluminescent dosimeters (TLD100) are read forth a year. The user
center sends the TLDs by post or carries on their own to Madagascar INSTN. The average doses per
year and per person measured since 1989 are 1.19 mSv for Hp(10) and 1.27 mSv for Hp(0.07)

The calibration of the TLD reader (Hp(10), Hp(0.07)) is perfomed following the Safety Report Series
16 [2]. Harshaw TLD4000 is the TLD reader used by the institut, but at the present time, the institute
is organising to change(Administrative, management) to the TLD6600 reader.
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6. Development of national programme for radiation protection training

Table II. Number of trained students for the professional training since 1999

Academic vear Number of students National Foreigner
1999-2000 12 12 0
2000-2001 11 11 0
2001-2002 11 09 2
2002-2003 16 12 4

Table III. Capacity building

Lecture room Library Laboratory Computer room
2 1 1 1

6.1. University

Radiation Protection course is included in the curriculum of Physics and Chemistry at the University
of Antananarivo. The course is also provided at Medicine Faculty of Antananarivo and Mahajanga.

6.2. Professional High School

A training course for technician in radiation protection and waste management is officially opened
since the academic year 1999-2000 at Madagascar INSTN. This 2 years training programme is
intended for 25 students who have got a diploma of "Baccalaureat” (French system). The language of
the course is French. The course accepts foreigner students and since 2001 2 students from Cameroon
and 4 students from Comoros attended the course. The training consists of theoretical and practical
courses during the first year and finalised by vocational courses and a dissertation at the end of the
second year. The diploma will allow those who have it to be responsible for radiation protection and
waste management in workplaces where ionising radiation sources are utilised. Tables 2 and 3
summarized the number of students since 1999 and the capacity building

6.3. Online courses and informations
Madagascar INSTN is starting the conception of an online radiation protection and ionizing radiation

course. This course will be designed for students, researchers, workers and concerned public. The
course is scheduled to be ready in may-june 2003 and will be used on internet or CDRom.

7. Conclusion

Based on this document relating the status of our national infrastructure of radiation safety and the
experiences shared with other participants, discussion of project related issues is hoped to help in
speeding up the process of upgrading radiation protection infrastructure in the country.
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Implementation of National Regulation of Safety for Protection
against Ionizing Radiations and for the Safety of Radiation Sources
(RNSR) in Paraguay, in Model Project

M. L. Idoyaga de Duarte, L. Moré Torres, V. Romero de Gonzalez

Comision Nacional de Energia Atomica(CNEA)
Universidad Nacional de Asuncion, Paraguay

Abstract. The present work details the way how implement the RNSR by means of the constant support gives the Project
Model RLA/9/030, RLA/9/041, RLA/9/044, RLA/9/045 with the purpose to have control the safety use the all ionizing
radiation sources in Paraguay. It is devoted special attention to the medical area to be the one that possesses the biggest
quantity ionizing radiations and Ocupacionalmente Exposed Workers. The National Commission of Atomic Energy create
the Coordination Nuclear Safety and Control of Sources(CSNCF) which main function is to carry out, Notification,
Authorization: Registration or licensing and Inspection in Industry, and Inspection in concerning to all the medical facilities
that use ionizing sources for treatment. In the framework of the CSNCF it was created a Technical Committee of
Evaluation(CTE) which function is to evaluate the relating documentations technically to the Regulatory Organ, members are
Responsible Inspectors the following areas: Radiotherapy, Nuclear Medicine, Industry, Research and Education, Importation
and Transport.

1. Introduction

Paraguay is a Mediterranean Country with a surface of 406.754 Km2, it limits to the North with
Bolivia and Brazil, to the Southwest with Argentina, it is part of the Common Market the South
(MERCOSUR), it has an approximate population of 6.000.000 millions of inhabitants, with two very
marked Geographical Regions, the Oriental Region and Western Region or Chaco, with 17
Departments in total.

In the year 1965 for Ordinance Law 1081 the CNEA was created in order to Investigating the use of
ionizing radiations source, to Dictate Regulations and Standards, for the control of the, Importation,
Production, Operation and Commercialization of radioactive material. For Ordinance of the Executive
Power N° 13.166/65 it was approved the Regulations for the Use of Radioisotopes and ionizing
radiations and for Ordinance of Executive Power N° 9590/74 it was approved the Standards
Radiological Security that were not Implemented by lack of personal qualified in the topic. This
Standards was upgraded in 1994 and implemented partially and supplemented with a Service of
Personal Dosimetry.

Later in 1996, the Paraguay enters to participate of the MODEL PROJECT, through this project the
country began to receive help as for training and appropriate equipment.

As the country it has two Regulatory Entities that are the CNEA and the Ministry of Public Health
(MSPyBS), both with its respective Regulations, through the Project Model it was elaborated an only
National Regulation of Radiological Security (RNSR) based on the Safety Series N° 115 the IAEA,
that crossing for many difficulties during 4 years, give you ends up approving for Resolution N°:
10754/00 of the Executive Power, which is in stage of implementation.

2. Legal Framework

The Regulation, in their Art. 7° establish the competitions of both Regulatory Entities.
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2.1. The Ministry Public Health (MSPyBS)

— In the concerning thing to the habilitation, licenses, inspection and enforcement to users of
generating hardware of X Rays of medical uses in radiodiagnostic. And

— In the concerning thing to the habilitation, licenses and enforcement to users of ionizing
radiation generation for treatment in all medical practice.

2.2. The National Commission Atomic Energy (CNEA)

— Inthe concerning thing to the habilitation, licenses, inspection and enforcement to users of all
sources and radioactive facilities, excluding the concerning thing to the MSPyBS. And

—  In the concerning thing to inspection of all the facilities of medical practices that use ionizing
sources for treatment.

3. Licensee and Inspection System of CNEA

From the year 1993 were carried out the first inspections with a very precarious training the personal
Inspector (graphic 1), but from the year 1996 were carried out the inspections, based on the training
received by the personnel through the Project Model, with an effective regulation that was outdated in
that moment, in that same year began to elaborates you the RNSR that later on before their approval it
was already being implemented partially, parallels to the inspections it work in the licensee area, the
task it was in slow principle, since only had two people that were being qualified also for this tasks,
the staff it was increased with 3 people more. In the Regulation some modifications were made in the
competitions, passing the MSPyBS the licensee the facilities you prescribe for treatment, having that
the CNEA to pass over the documentations to the Ministry.

4. Course

They were carried out the following trainings for all the personal involving with ionizing radiations.

—  Inspectors: Training of 7 officials of CNEA, which 6 plow technical peoples, 1 Advises Law
and 5 officials give the MSPyBS through the Project Model of IAEA.

— Radiation Protection Officers: The first Course carried out in Paraguay by experts gives the
IAEA(Project Model).

—  Workers: The CNEA has realized 11 Basic Courses that gives qualifying Radiological
Protection, with an average of 20 students for course.

5. Import and Transport

Was implemented of REGULATION FOR THE SURE TRANSPORT OF RADIOACTIVE
MATERIAL (ST-1) REQUIREMENTS of TAEA, from the year 2000.

6. Waste Management

The country do not have to facilities for waste management but the source in disuse is kept in its own
facilities and controlled by the CNEA. Through the Project RLA/9/044 was elaborated National
Standard for waste management (in future approval).

7.  Radiological Emergencies

The country do not have a Radiological Emergency Plan. Through the Project RLA/9/041 was
Elaborated of Radiological Emergency Plan (in future approval)
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8.

Personal Dosimetry User’s

The Graphic 2 show the evolution of Workers with dissymmetric control .

9. Achievements

10.

11.

Only One National Regulation based on THE SAFETY SERIES N° 115 OF THE IAEA

Transport regulation it adopting the REGULATION FOR THE SURE TRANSPORT OF
RADIOACTIVE MATERIAL (ST-1) REQUIREMENTS of IAEA.

Standard National waste management (in future approval)
Elaboration of Emergency Radiological Plans (in future approval)
Enforcements implement in the RNSR

Implementation of quality control in Teletherapy in all countries installation.

Conditioning of all the needles of Ra-226 (268 mg or 9.9 GBq) (Project Manager INT/4/131-
08)

Training of 7 officials of CNEA, which 6 are technical peoples, 1 Advises Law and 5 officials
give the MSPyBS

The system of Personal Dosimetry Intercomparation of CNEA, through Secondary
Laboratories for Dosimetry Calibration Regional (Project RLA/9/030)

Implementation of Insurance system in Quality of the Laboratory of Personal Dosimetry
(ARCAL XLI), the only Laboratory of the Project that fulfilled all the established requirements.

The checklist was upgraded of the Inspections based on the TECDOC 1113 of the IAEA.
Traffic Illicit Control of Radioactive Material.

Difficulties

The separation of competitions for Licenses, Enforcement and Inspection in the medical area for
Treatment between the two Regulatory Entities has created the following difficulties:

e Irregularity in the Grant of Licenses.
e No execution of the agreement among the Authorities on the part of the MSPyBS

e No Application of the Enforcements.

The Economic Crisis of the Country and of the Region.

Conclusion

It is suggested to carry out a revision of the RNSR with respect to competitions between the entities.
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Niger Experience in Model Project

A. M. Niandou

Ministere de la Santé Publique et de la Lutte Contre les Endémies
Niamey, Niger

Abstract. As a uranium-producing country Niger needs a strong radiation protection infrastructure. Strategy,
regulations, control of occupational and medical exposure, environmental monitoring, and waste management
issues were addressed in the scope of the IAEA Model Project. The associated training, scientific visits,
coordination meetings, and expert visits have yielded substantial benefits to the people of Niger.

1. Introduction

Niger is member state of International Atomic Energy Agency (IAEA) since 1962. Being uranium
producer, the country has two uranium mines: one is open sky (SOMAIR) and another in underground
(COMINAK) where radiation protection activities are undertaken.

Up to 1979 radiation protection activities were regulated under the Act n® 31 MMH.

At the national level, radiation Protection activities started from 1991 with the RAPAT Mission the
country; main recommendations conducted to the creation of a National Centre of Radio Protection
and the elaboration of the regulation in all activities in all application fields. Very quickly an
interdepartmental technical committee was created and appointed for elaborating regulatory texts.
From 1992 in connection with the Project NER 007 and the Creation of the “Centre National de
Radiation Protection (CNRP)”, some materials and equipment were supplied and the staff members
were trained by the IAEA.

The administrative slowness and the political instability didn't permit the fast adoption of these texts.
2. Realization of the Model Projects

2.1. Model Project INT/9/143, 1994

Niger joined the 1st project model INT/9/143 in 1994.

A very big program is set up, consisting of equipments and materials supplying, Expert mission for
elaborating regulatory texts and verification of their compliance with the B.S.S requirements,
scientific visits and training for staff members in radiation protection. As the program was not
realistic, most of the planned activities were not achieved.

Following factors constrained the good development of the planned activities:

—  Difficulty to plan mission;
—  Delay in the submission and assessment of application forms for training activities;

—  Most of candidate to be trained have not the adequate;
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—  Delay in the adoption of the regulatory documents ;

—  Absence of a radiation safety infrastructur

2.2. Model Project RAF/9/024, 1996 — 1998

The basic infrastructure for radiation Protection and safety were introduced in 1996 due to Model
Project RAF/9/024 :

—  Improvement of the Radio Protection infrastructure, a plan of work including the legislation and
regulation;

—  Promulgation of the Regulatory Authority Program;
—  Occupational Radiation Exposure;

—  Medical Exposure ;

—  Public exposure ;

—  Waste Management and Emergency Plan;

—  Technical Material.

For every category, a lot of activities and tasks to execute in delays that rode were often proposed.
There was neither steps nor priority, each country had to organize itself and had to lead its activities.

But for Niger, we concluded that the formation was priority, especially to improve the human resource
expertise and the maintenance and a supply of material by the IAEA and the generating devices of X-
ray used in our Services of radiology.

2.3. Model Project RAF 9/027
A new strategy was initiated and five miles stones have been defined according to Countries priorities:

—  Law and Regulation;

—  Occupational Radiation Exposure;

—  Medical Exposure Control;

—  Public exposure and Environmental Monitoring ;

—  Waste Management and Emergency Plan;

What obliged countries to be first interested to the legislation and the regulation before the other poles.
It permitted a spectacular advanced. So, thanks to the shrewdness of M. KAROL SKORNIK and to
the regular assessment mission that permits some necessary adjustments.

We can say that it is under this Model Project that Niger recorded a considerable meaningful progress
these last years. The country arranges an operational authorized organism currently (National Centre
of Radio Protection) entirely equipped by the Agency; a legislative and regulation setting based on the
protective International Fundamental norms against dangers of ionizing radiation and safety of sources
(NFI); and an inventory of sources.
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3. Advantages of Models Projects

On the legislative and Regulation:

Adopted Texts:

—  Lawn°98-011 of May 07 1998, carrying creation of the National Centre of Radioprotection;

—  Decree n°97-252/PRN/MME of July 10, 1997, carrying creation of the Consultative technical
committee for the Radioprotection and the Nuclear Techniques (C.R.T.N);

—  Decree n°99-431/PCRN/MSP of November 1st, 1999, carrying approval of statutes of the
CNRP;

—  Decree n°99-432/PCRN/MSP of November 1st, 1999, carrying protection against dangers of
ionizing radiation;

—  Decree n°003/MME/DM of January 8, 2001, carrying protection against dangers of ionizing
radiation in mining;

—  Decree n°0266/MSP./LCE of December 7, 2001, structural regime of declaration, authorization,
inspection and control of practices and sources of ionizing radiation.

Texts pending an adoption

Project of decree carrying Safe Transport of radioactive material. It is about making adopted by decree
the regulation of the IAEA on the radioactive material Transport.

As regards to the technical materials

The main things of which arranges the CNRP (Devices of detection and measure, computers, test tools
of quality control in diagnostic radiology and complete equipment for external dosimetry by
thermoluminescence are provided by the IAEA.

Activities of training of the personnel of CNRP by regional training courses and workshops and
Experts services involvement.

As regards to activities led by the CNRP

Inventory of sources: since 1998, exhaustive to this day; External dosimetry to workers by TLD;
Regulatory controls and inspection of facilities and sources according to a yearly action plan; delivery
of authorization for practices and sources.

4. Conclusion
These are much actions that have real impact and that guaranteed the success of these Model Projects.
—  Most of training given before the Model Project were not benefit to the Countries members

because people doesn’t work in Radiation Protection services;

—  With Model Projects, Training programs and action plan of centres take into account the real
needs of countries;

—  The regular co ordination meetings permit comparisons and experiences exchange: the example
of Niger for the creation of an interdepartmental consultative technical committee has been kept
by other countries members;
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The scientific visits in least advanced countries permit the international and Regional
collaboration establishment to resolve some problem;

Training programmed according to the real needs of the country permitted to improve some
human resources;

Missions of assessment of the project permit the review and the adjustment of activities and
needs;

The Expert missions permit to adjust some precise problems in the precise domains, revision of
a text, development of a specific project, setting up of an equipment and the formation to its
utilization.

Top priority activities.

In spite of all presented realizations, Niger must lead activities here-after in order to satisfy completely
to the requirements of Project RAF 9/027 milestones 1 and 2:

Elaboration and enactment of a law on Radiation Protection (end 2003);

Revision of the Law created the Centre National de Radio Protection (end 2003), in order to put
it under the Office of the Prime Minister for its real independence

Revision and Enactment of the Decree N° 99-432 in order to take into account the
recommendation of the BSS (end 2003);

Elaboration and Enactment of two decrees on Radioactive Waste Management and Safe
Transport of Radioactive Material (end 2003);

Widening of authorization procedures (2004) and of authorized inspection in all sectors,
including uranium mines and establishments of research as the institute of Radio Isotopes (IRI);

Extension of the external exposure control to all public and private users of X-Ray generators in
the sector of health and to workers in the mining sector with the objective to cover this sector to
100% by the end of 2004;

Launching of an insurance quality program to the National hospital of NIAMEY and the
National hospital of LAMORDE ( 2003);

Needs of control quality kits for devices of scanning and mammography;

Setting up of a program of environment survey in mining (2004).

In this year 2 003, Niger has decided to plan the creation of a Radiotherapy Centre with the IAEA co-
operation. So it is necessary to reinforce the Regulatory control and the human resource quality to face
the good function of this future centre:

Development of a national emergency plan;

Setting up of a secondary laboratory of standardization in the CNRP.

In conclusion our countries really need the continuation of this Project as well as the fruitful co
operation with the International Atomic Energy Agency (IAEA).
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IAEA-CN-107/54

Regulatory Control of Radioactive Sources and the Dose Register of
Radiation Workers in Hungary

L. Koblinger?, S. Pellet®

®Hungarian Atomic Energy Authority
Budapest, Hungary

b National ‘Frédéric Joliot-Curie’ Research Institute for Radiobiology and
Radiohygiene
Budapest, Hungary

Abstract. In Hungary, the control and book-keeping of radioactive material have long traditions. A
central registry contains all relevant data of all sources. External dosimetry of radiation workers
(altogether about 15,000 people) is carried out centrally by a nation-wide system based on film
dosimeter readings. Internal contamination measurements and registers are not centralized. In the
operation and development of the system support gained via Model Project RER//9/062 of the
International Atomic Energy Agency is utilized.

1. Development of the registry of radiation sources

Wide scale application of radioactive materials in Hungary started in the early 1960s. At that
time, the only company authorized for importing and distributing artificially produced
radioactive material was the Institute of Isotopes of the Hungarian Atomic Energy
Commission. Realising the serious health issues involved, the Institute exercised a strict
control over radioactive materials and established a registry of the imported and manufactured
products at a very early stage.

Many years later, when new legislation established the central registry of radioactive
materials, the registry of the Institute of Isotopes served as the starting point, and the Institute
was mandated to maintain the central registry. Due to this continuity, the central registry has
an almost complete inventory and history of radiation sources and open radioactive
substances in Hungary.

2. Legal background

Act CXVI. of 1996 on atomic energy (hereafter Act) stipulates that ‘In the use of atomic
energy, safety has priority over all other aspects’. The Act defines the legal responsibilities of
the users of nuclear energy and of the authorities.

Decree 16/2000. (V1. 8.) of the Minister of Health lays down the basis of radiation protection
in accordance with the recommendations of ICRP 60, TAEA Safety Series No. 115 and
96/29/EURATOM. This Decree defines the basic rules of the application of radioactive
materials.
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