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With the exception of the regulations valid for the territory of the former GDR, exposure
of humans due to natural radiation sources has up to now not been regulated by law in
Germany. The Directive 96/29/Euratom of the Council of the European Communities
required for the member states, among others, the protection against exposure due to
natural radiation sources for works correspondingly classified. In 2001 Germany has
implemented this requirement through the amending of the Radiation Protection
Ordinance (StriSchV). In future natural radiation exposures that may occur in certain
fields of work will be monitored as well. These new fields of work also include the
workplaces in water works.

New legal provisions

Since the possibility of enhanced radiation exposure due to natural sources varies a lot
at different works the legislator has defined so-called “fields of work” where radiation
exposure due to natural radioactivity has to be monitored. Due to the aforementioned
situation the new Radiation Protection Ordinance also assigns water works to these
fields of work. Water works include all facilities for water winning, purification and
distribution, e.qg. filter devices or elevated reservoirs, but also the neighbouring working
areas.

The new Radiation Protection Ordinance provides for a step-wise concept for the
protection of employees against enhanced radiation exposures due to the inhaling of
radon containing air (see flow diagram). In the first step the water works have to
estimate the possible radon exposure at their workplaces. Since the radon
concentrations in the companies cannot be prognosticated measurements in the indoor
air of the water works are required. If these estimations result in the possibility of
enhanced radiation exposure it has to be checked if remediation measures can be
possibly taken in a second step. The involving of the employees in radiation protection
monitoring depends on the success of these measures.

Consequences for the water work works as employers
According to the new Radiation Protection Ordinance it is the duty of the employer to
carry out an estimation of the radon exposure to be expected at his workplaces.

Workplace means here works to be performed by one person, even if these works are
carried out at different places of work. If the employer had had radon measurements or
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other appropriate measures carried out earlier, their results may possibly be used for
the estimation.

As a rule, measurements for an estimation of radon exposure have to be performed
only once. In most cases, radon exposure is measured with so-called radon-
exposimeters which the employees have to wear over a certain period of time at work.
The employer may give order to a measuring centre to carry out the measurements.
The number of radon-exposimeters to be requested is equal to the number of different
workplaces plus one reference exposimeter (“blank value”). This means that for several
persons with the same tasks/the same work profile radon exposure has to be
determined with the help of a radon-exposimeter only by one person. On request of the
employers the exposimeters are delivered by measuring centres and are evaluated
there, too. The employer then gets a test certificate showing the radon exposure. He
can use this test certificate as proof of the fulfilment of his duties towards the regulatory
authority.

If the determined radon exposure is so low that the intervention level of 2x10°Bgh/m? is
fallen below during the calendar year, the employer does generally not have to take
further steps, if it is not possible to decrease the radon exposure further with appropriate
measures (requirement of minimisation). He has, however, to perform this estimation
again if a workplace is essentially modified which could lead to enhanced radon
exposure of the employees. Besides structural changes, essential modifications can
also mean organisational modifications leading, for example, to modified duration of
stay at specific places of the employees.

If the result of this estimation is that the intervention level of 2x10°Bgh/m? during the
calendar year is exceeded, the employer has to perform remediation measures to
decrease the radon exposure.

Possible measures include, for example, an improved ventilation of the affected rooms
or a sealing of the radon sources like water storage tanks and treatment rooms against
the other working areas.

Measurements within the scope of remediation measures do not refer to persons but to
rooms. Since in most cases only some rooms of a water work contribute significantly to
the radon exposure of the employees, these rooms have at first be localised with the
help of radon concentration measurements. To elaborate a remediation concept a
private or official measuring institute should be contacted. The success of these
remediation measures has then to be documented with further radon exposure
measurements.

Another possible method to decrease the exposure is to reduce the employees’
duration of stay in rooms with enhanced radon concentrations. It will, however, possibly
be difficult to monitor this organisational measure.

These examples show that in the case of the intervention level of 2x10°Bgqh/m? during
the calendar year being exceeded, remediation measures are the most important
method, since they make a further radiation protection monitoring of the personnel
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unnecessary and simultaneously decrease the risk of further health damages for the
employees.

The employer must guarantee through further regular personal measurements that
none of his employees exceeds the radon exposure limit of 2x10°Bqh/m? during the
calendar year. Furthermore, these employees have to be examined by a physician once
per calendar year in future. Additionally, the employer has, among others, to report
regularly the measured radon exposure values of his employees to the responsible
authority, so that their names can be entered into the Radiation Protection Register.

Measurements for the radiation protection monitoring of the personnel are continuous
personal measurements with radon exposimeters. Corresponding order to perform
these measurements has to be given to a measuring centre chosen by the authority.

Works on behalf of the water works

The aforementioned regulations regarding the estimating and monitoring of radon
exposure also apply to companies whose members carry out ordered works in water
works. This concerns particularly companies regularly or frequently performing works
like, for instance, container cleanings. These works may involve very long duration of
stay and very high radon concentrations. Members of these companies must in future
have radiation passports into which the respective exposures are entered.

Companies whose members do not especially work in water works also have to observe
these new regulations in future. The situation simplifies for companies who only work in
water works from time to time with a working time of less than 50 hours per year or who
only enter work areas with radon concentrations less than 1000Bq/m?®. Estimations have
shown that no monitoring is required in these cases. Implementing provisions
concerning this are presently being elaborated.

The water works have to report known or assumed enhanced radon concentrations in
areas of work of agencies to those responsible there. Agency staff should, however,
nevertheless get knowledge of the radon concentrations in water works prior to working
there, if it is expected that the annual working time in such facilities will be more than 50
hours.

Directive for the registration and monitoring of workplaces exposed
to radon decay products

Details on the involving and monitoring of workplaces and the uniform implementation of
the regulations of the new Radiation Protection Ordinance into practice are to be
regulated in a national directive that is currently being elaborated by a working group
with members of the Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety, the Federal Office for Radiation Protection and single federal state
governments.
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Flow diagram of the registration and monitoring of workplaces with radiation exposures due to radon

and radon decay products
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