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This report summarises the findings of a project on assessing the impact of
releases of radionuclides into sewage systems and was established to provide more
knowledge and suitable tools for emergency preparedness purposes in urban areas.
It was known that the design of sewage plants, and their wastewater treatments, is
rather similar between the Nordic countries. One sewage plant in each of the five
Nordic countries was selected for assessing the impact of radionuclide releases
from hospitals into their sewerage systems. Measurements and model predictions
of dose assessments to different potentially exposed members of the public were
carried out. The results from the dose assessments indicate that in case of routine
releases annual doses to the three hypothetical groups of individuals are most
likely insignificant. Estimated doses for workers are below 10 pSv/y, for the two
studied radionuclides 99mTc and 1311. If uncertainties in the predictions of
activity concentrations in sludge are considered, then the probability of obtaining
doses above 10 uSv/y may not be insignificant. The models and approaches
developed can also be applied in case of accidental releases.

A laboratory inter-comparison exercise was also organised to compare analytical
results across the laboratories participating in the project, using both 1311,
dominating man-made radionuclide in sewage systems due to the medical use.

A process oriented model of the biological treatment is also proposed in the report
that does not require as much input data as for the LUCIA model. This model is a
combination of a simplified well known Activated Sludge Model No.1 (Henze,
1987) and the Kd concept used in the LUCIA model. The simplified model is able
to estimate the concentrations and the retention time of the sludge in different
parts of the treatment plant, which in turn, can be used as a tool for the dose
assessment purpose.filled by the activity.
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