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Abstract.
The regulatory programme governing the safe use of radioisotopes in Germany is

based on the federal legislation enacted as Atomic Energy Control Act (Atomgesetz) and
Radiation Protection Ordinance (Strahlen-schutzverordnung) and its implementation by
the competent authorities of the individual states. Despite this highly decentralized
infrastructure of enforcement the basic principles of regulations described in this paper such
as authorization criteria, conditions imposed as well as depth and intensity of inspection
balanced according to the individual radiation hazard involved are harmonized to the
greatest possible extent by regular coordination among the competent authorities as well as a
series of technical regulations such as standards and guidelines.

1. Legislation

The Radiation Protection Ordinance establishes the basic regulations for the safe use of
all sorts of sources of ionising radiation within the framework of the Atomic Energy Control
Act. These per-formance oriented regulations specify the type of radioactive practices which
require licensing, notification or are exempted from authorization procedures. They set dose
limits for workers and the public and prescribe the requirements for personnel, health
surveillance, dosimetry, emergency handling, transportation, waste disposal, records etc.

Legislative requirements are supplemented by prescriptive technical regulations, i.e.
standards and guidelines such as quality assurance, shielding, safety control systems, isotope
laboratory specifi-cations, internal and external dosimetry, safety evaluation of sealed sources
etc.

2. Enforcement

Except for high-activity-transports, import/export and spent nuclear fuel management
all regulatory programmes are implemented by the competent authorities of the States
(Bundeslander) empowered by their resp. governments.

Thus the organization of the regulatory items differs from state to state with the
activities
• licensing of transportation and use of radiation sources
• inspection
• waste disposal
• approval of sources and equipment for exemption from licensing
• official external and internal dosimetry
being enforced by one or more of the following authorities or institutions:
=> State Ministry
=> State Office for Environmental/Occupational/Radiation protection
=> State Office of Mines
=> District Governments
=> industrial or occupational regional inspectorates
=> institutions for dosimeter evaluation and incorporation control.
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At least once a year experts of all State Ministries and the Federal Ministry meet in
order to harmo-nize the regulatory aspects being reported by the regional authorities.
Decisions of this committee are are accepted as directives for all regulatory authorities.

3. Authorization
3.1. Licensing-registration-criteria

Under present regulations the general activity range for registration is from the exemtion
levels to 10 times these values, above which sources have to be licensed, unless the sources
or the instrument or equipment containing the source are constructed and certified according
to special safety standards. Typical exemption levels are 5xl03 Bq for most alpha emitting
isotopes, 5x106 Bq for tritium and krypton 85 and 5xlO4 or 5x105 Bq for all other nuclides.

The Council Directive 96/29 Euratom of 13 May 1996 is laying down new Basic Safety
Standards as well as exemption limits in terms of activity and activity concentration for
members of the European Community. Whether registration will remain as regulatory option
between exemption and licensing after the harmonization and amendment of the German
regulations is not predictable at this stage.

3.2. Licensing
3.2.1. Application

While many radioisotope practices like industrial radiography or the use of isotope
gauges and probes are standardized to a much simplified application procedure naming the
legally responsible person, radiation safety officers, source, equipment and storage
specifications, dose assessment for workers and the public, other applications require
additional efforts.

Industrial irradiation facilities e.g. or tracer experiments must be justified stating the
benefits weighed against any possible harm or expenses to the public.

For medical and industrial irradiators e.g. or utilization of unsealed sources design and
performance specifications must be submitted such as access control, dose assessment and
shielding, safety and emergency provisions, waste management and liability insurance.

3.2.2. Review and assessment of the application
Since it is the licensing authority's responsibility to determine prior to issueing any

licence that the proposed practice can be sited, constructed, commissioned, operated,
maintained and decommis-sioned without undue radiological risks to the personnel, the public
or the environment, the authority is entitled to appoint independent expert consultants or
advisory committees for any safety aspect it deems necessary on account of its own lack of
specialized knowledge. Typical items are structural engineering, electronic circuitry and
wiring, radiation resistance of material, fire protection and pre-vention of acts of sabotage.

3.2.3. Operation
As compared to registration licences contain a number of conditions which the licensee

has to comply with. Depending on the complexity of the radiation source practice and the
potential of accidental exposure of persons, the legal person responsible together with the
radiation safety officer have to lay down operation manuals and radiation safety instructions
for all operations both routine and emergency. The knowledge of the instructions are to be
ascertained by semi-annual tutorials for all staff members involved. Licence conditions may
reach from leak tests only for sealed sources up to regular contamination and dose checks,
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health surveillance, source accountance, consumption and emission reports, and annual
inspection of components, structures and systems by a qualified consultant.

4. Inspection

Inspection is the component of the regulatory infrastructure that provides the most
positive assurance that radiation safety requirements are being met, or if not, provides the
opportunity to enforce corrective actions. While part of the compliance monitoring of
licensees and other users of radio-nuclides is achieved by office communication, the on-site
observation of operations is the most effective (and expensive) mechanism to control and
enforce the safety culture of radioisotope operations.

The usually unannounced inspection is carried out according to user specific checklists.
Among the following items to be checked for compliance with the licence and the regulatory
authority's require-ments details are selected and prioritized according to the type of use,
hazards involved, problem areas (typically clinical or medical aspects excluded):
• background information - names of radiation safety officers and responsible representatives
• details of equipment - manufacturer, identification mumbers, source activities
• records - licence, dosimetry current, area surveys, contamination, instrument tests and

calibration, leakage tests, inventory of sources, audits and review of radiation safety
programme, maintenance and repair work, facility modifications, health surveillance, waste
disposal

• safety specifications, observations of operations - dosimeters worn and exchanged
properly, personnel exposure, area and portable survey instruments, working procedures
followed, source storage (shielding, warning notices, fire protection, locked/secured),
protective clothing, re-spiratory protection (ventilation, fume hoods), drainage system,
personnel monitoring (air sampling, bioassay), written quality assurance programme and
emergency handling procedures

• safety control systems - electrical interlocks, source return to shielded position, emergency
stops, access control, installed radiation monitors

• warning systems - signals, notices, designated areas (controlled/supervised)
• measurements - leakage and other representative measurements of radiation levels
• interview with personnel - knowledge of licence certificates, written procedures and

warning signals, adequacy of training.

5. Dosimetry

Apart from the conventional external dosimetry, particular emphasis is laid on the
control of incorporations for workers with unsealed sources of radioactivity. Various methods
of internal dosimetry are applied to thorium processing industries, such as airborne activity
measurements at workplaces and excretion analyses. In cooperation with other production
facilities and radiological instituions in Germany investigations are under way to verify
accuracy, precision and comparability of the above mentioned methods with others like
exhalation measurements as well as the dosimetric and biokinetic models applied to calculate
the occupational doses.

On the other hand these investigations are believed to yield some of the information on doses
arising from handling and processing naturally occuring radioactive material which will be
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necessary to classify workplaces and take protective measures with particular respect to article
40 of the Council Directive 96/29 Euratom.

6. Conclusion

The decentralized regulatory infrastructure for radiation safety in Germany, with State
Authorities and regional institutions being responsible for nearly all items of the regulatory
programme, has for many years shown to be an effective and efficient system to achieve a
high level of safety for the appr. 12000 users of radioisotopes. The different organization
structures of the states from the one-authority-model in Bavaria to the models e.g. separating
licensing and inspection authorities causes some inconveniences to "global" companies or
institutions with centralized radiation protection infrastructures, but so far no safety relevant
incidents or problems originated thereof.

Fundamental problems and cases of paramount significance concerning many local
authorities are usually dealt with by the Federal Office for Radiation Protection or the
competent Federal ministry.
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