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Abstract. Although nuclear energy and ionizing radiation exist as this planet earth exists, the history of human
use of these energies is only a little over hundred years old. Nuclear and radiological practices are of immense
benefit to society. But, like all other practices, nuclear and radiological practices also involve risks of a special
type and nature. People and media are particularly sensitive to the use as well as to any accident or emergency
involving the practices. Necessary laws and regulatory bodies have existed in many countries for a long time to
control and keep the risks within acceptable limits. Nonetheless, accidents do occur and emergencies arise, which
leads to the questioning of such regulatory systems' effectiveness. International interaction and co-operation are
essential to addressing societal concerns appropriately. Bangladesh, though late, has also enacted laws and
established a regulatory system to control the practices. This paper focuses on the country's regulatory status,
hurdles being faced in implementing the legal requirements, and future thinking to increase effectiveness and
efficiency.

INTRODUCTION

Bangladesh is an economically challenged country with a population of about 130 million
living in an area of 147 570 square kilometers.

The discovery of X ray by W.C. Roentgen (1895) and the successful accomplishment of
nuclear chain reaction by Enrico Fermi (1942) opened up a new vista of nuclear energy and
radiological practices. Today nuclear energy and radioactive materials are being extensively
used all over the world for the generation of electricity and in many other economic and
beneficial applications in medicine, industry, agriculture, research, etc. Nevertheless, the
misuse or uncontrolled use of nuclear and radiological practices can expose people and the
environment to unacceptable risks. Appropriate regulatory control, therefore, is essential.

Bangladesh uses nuclear and ionizing radiation sources to a small extent in various economic
activities. Necessary laws and rules have been promulgated and are being enforced, the
success of which largely depends on human resources and infrastructure. The country's
regulatory infrastructure is still at a formative stage and is in the process of strengthening with
IAEA collaboration.

Nuclear technology is evolving with knew scientific knowledge and technological inventions
and innovations. Regulation of nuclear and radiological practices needs special knowledge
and equipment to be applied systematically. International interaction and co-operation are
essential to ensure safety and protection commensurate with the requirements of the IAEA
International Basic Safety Standards (BSS).

RADIOLOGICAL PRACTICES

The first X-ray machine in the country was installed in Dhaka in 1921. Since then the use of
ionizing radiation sources has increased considerably and is being diversified. The country
now has a 3 MW research reactor, three irradiators, and considerable use of ionizing radiation
sources in health services, industry, construction, mineral exploration, agriculture, research
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and education and in other economic activities. The use of radiological practices is increasing
at a faster rate than before. The trend is likely to continue. The country is also considering
building a nuclear power plant.

LEGISLATION AND REGULATORY INFRASTRUCTURE

The Bangladesh Atomic Commission (BAEC), a statutory body, was formed by the
Presidential Order No. 15 of 1973. This Order provides only promotional power to the BAEC.
The Nuclear Safety and Radiation Control (NSRC) Act (No. 21 of 1993) was promulgated on
July 22, 1993, "to provide for ensuring nuclear safety and radiation control". The Act confers
all necessary powers on the BAEC to regulate use of nuclear energy, radiological practices
and management of radioactive waste.

The NSRC Rules were promulgated and brought into force on September 18, 1997. The Rules
incorporate the principal requirements of the BSS. Both the Act and the Rules have been
written in Bangla, the national language. Authenticated English texts of the Act and Rules
were published and copies were made available to the IAEA and other concerned agencies and
establishments.

The Nuclear Safety and Radiation Control Division (NSRCD) of the BAEC is responsible for
facilitating the implementation of the provisions of the Rules. The NSRCD is still at a
formative stage, staffed mainly by newly recruited young scientists and engineers. The
infrastructure and logistics need upgrading.

NATIONWIDE SURVEY

Accounting and safety assessment of all sources is the primary task and essential for an
effective regulatory programme. As late as April 1999, the BAEC had information on
important or critical practices, such as radiotherapy, nuclear medicine and industrial
radiographym, covering only 10% of the estimated sources. Information, in particular, on the
diagnostic X-ray machines was scanty and speculative.

In order to carry out comprehensive data based assessments of all radiological practices in the
country, a nationwide survey programme was initiated in May 1999. The work, as planned,
will be completed by December 2000. To date (September 30, 2000), surveys in 52 districts
out of total 64 districts have been completed, yielding data of 2163 X-ray machines from 1820
X-ray installations. Information on other radiological practices was also collected. This
accounts about 85% of all sources.

SURVEY FINDINGS

Survey findings are quite revealing. There was hardly any facility which could be considered
fully satisfactory in strict sense of the Rules. Most X-ray installations had no dosimetry.
Weaknesses in shielding, lack of radiation protection procedures and absence of qualified staff
were observed. Things are now improving. Quality assurance (QA) is a new concept to the
facilities. It will take time to develop the necessary capability and motivation of the operators
to introduce appropriate QA programmes and put them into practice. Findings were fed back
to the inspected facilities. The survey results are being published to use as a reference as well
as to aid the decision-makers.
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IMPLEMENTATION OF THE RULES

It took some time to start enforcing licensing requirements. Since mid-1999, the licensing
activities have been gradually gaining momentum, as may be seen in Figure 1.
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Fig.1 : Status of Licence Applications Received and No. of Licences Issued
for the Period of Sept., 97 to September, 2000.

OCCUPATIONAL EXPOSURE CONTROL AND MONITORING

Currently, the number of radiation workers is estimated to be about 10 000. The BAEC
laboratories provide personnel dosimetry services, but there are weaknesses and limitations.
Only the critical groups engaged in radiotherapy, nuclear medicine and industrial radiography
are covered by a routine monitoring programme. The occupational workers engaged in
diagnostic X-ray services are still without a side dosimetry programme. The BAEC, with the
support of the IAEA, is trying to improve the situation as fast as possible.

The BAEC has a secondary standards dosimetry laboratory (SSDL) for providing nationwide
calibration services to users, who are being made aware of the need and importance of routine
calibration services.
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ENVIRONMENTAL AND PUBLIC EXPOSURE

The BAEC has conducted a number of studies involving environmental monitoring since the
mid-sixties. The activity levels found in locally produced crops such as vegetables and fruits
are well below permissible levels. Environmental monitoring is primarily carried out around
the 3 MW TRIGA reactor facility. The monitoring of sources of potential risk receives greater
attention than the monitoring of those causing chronic exposures.

WASTE MANAGEMENT

The efforts to account for all radioactive waste have been increased recently with the aim of
accomplishing the task in a year's time. Also, an action programme was chalked out in
January 2000 to find and manage all radium waste by October 2000. The BAEC is
constructing a central radioactive waste processing and storage facility at AERE, Saver. The
facility will be operational by June 2001.

EMERGENCY PREPAREDNESS

Due importance is placed on the issue. Formal lectures on emergency preparedness and the
INES have been included in all training courses conducted recently. Nevertheless, if a major
radiological emergency should arise, IAEA assistance under the "Convention on Assistance in
the case of a Nuclear Accident or Radiological Emergency- 1986", may be required.

TRAINING AND REQUALIFICATION

The key to the success of any programme is the responsible human resources. The NSRC Act
and Rules have stressed this repeatedly. NSRCD conducted nine training courses in safety and
protection related disciplines during the past eighteen months. Five were conducted with the
BAEC's own resources and the remaining four in collaboration with the IAEA. Also, the
IAEA provided numerous opportunities to train people abroad.

PRINCIPAL HURDLES

The principal hurdles are: age long inertia, inadequate training facilities for occupational
workers (diagnostic X ray, in particular), poor maintenance of equipment and instruments,
severe penalty provision, lack of experienced and qualified regulatory staff, inadequate
regulatory infrastructure and support, absence of public awareness, and cultural and attitudinal
problems. It will take time, patience, a pragmatic approach, concerted efforts and the support
of all concerned persons and agencies to overcome these problems.

FUTURE PROGRAMME

The present penalty provisions in the Act need amendment. Independence of regulation from
promotional activities requires consideration. A national seminar has been planned for
February 2001 to discuss the survey findings and other key legal issues to enable the
development of a realistic and meaningful programme. Specific guides for specific practices
have to be prepared in the national language for better understanding and compliance. The
present database and documentation system will be reviewed and strengthened.
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INTERNATIONAL COLLABORATION

The BSS are a good example of international co-operation and collaboration to harmonize
radiological safety and protection issues on a realistic and pragmatic footing. Legal and
regulatory systems have existed in most countries for a considerable period. Nonetheless,
accidents have happened in the past and also this year. The consequences may easily cross
State borders and affect other countries. Orphan sources and illicit trafficking of radioactive
and nuclear materials are global concerns. Collective dose resulting from practices should be
questioned in relation to justification and optimization. The perception of safety and
protection requires reassessment as the world is real, and the resources are limited in a
competing demand scenario. International interaction and collaboration will help to address
these issues. Developing countries like Bangladesh need international support and co-
operation to strengthen regulatory regimes. The IAEA's efforts are contributing positively to
this end.

CONCLUSION

Bangladesh wants to achieve safety standards compatible with the BSS requirements. To
accomplish this goal, adequate financial and administrative support to train and motivate the
concerned persons and to create the necessary infrastructure and facilities will be required. An
economically challenged country like Bangladesh has competing priorities and, as such, it will
take long and concerted efforts to achieve the regulatory objectives. Performance has to be
judged from the perspective of a developing country with due consideration to the politico-
economic and cultural norms.

The regulatory regime is continuously evolving with changing perceptions and attitudes, new
scientific knowledge and technological inventions and innovations. The system should
respond to the evolving situation. Strong political will, support of the concerned authorities,
provision of adequate funds, qualified personnel and logistics are necessary. The support and
co-operation of organizations like the IAEA and WHO will help to accelerate the process.

At the threshold of the new millennium, we hope that we shall be able to eliminate the major
weaknesses and ensure desired safety and protection relating to peaceful uses of nuclear
energy and beneficial radiological practices. This is needed to make a better and safer world
for us and for posterity.
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