
 

 

 

Contrary to solid NORM where quantitative management criteria and limits are set, and only 
necessary interpretation must be done, NORM in liquid forms are not well regulated. In the 
most recent relevant European regulation, there were only qualitative requirements that oblige 
industry operators to apply some radiation protection measures when liquid NORMs are 
expected to occur, at least at the level of appropriate monitoring. EU Council Directive 
2013/59/Euratom of 5th December 2013 (Laying down basic safety standards for protection 
against the dangers arising from exposure to ionising radiation), addresses liquid NORM issues 
in a few instances, mainly in the context of authority control enforcement at the level of 
notification (art.25), as well as at the level of licensing (art. 28). There are neither reference 
limits nor any other quantitative criteria for the management and release to the environment of 
these liquids. Quantitative limits and final decision are left to the decision of a relevant 
regulatory body, following the vaguely defined criterion: take into account, where 
appropriate, the results of a generic screening assessment based on internationally recognised 
scientific guidance, where such an assessment has been required by the Member State, to 
demonstrate that environmental criteria for long-term human health protection are met . 

 

There are some references concerning naturally occurring radionuclides (NOR) in water 
intended for human consumption in the Council Directive 2013/51/EURATOM of 22nd October 
2013 (Laying down requirements for the protection of the health of the general public with 
regard to radioactive substances in water intended for human consumption). However, again no 
limits are expressed as definite radionuclide activity concentrations. If necessary, such values 
can be calculated for any radionuclide based on exposure references expressed in terms of 
committed effective dose caused by intake via ingestion (indicative dose). As the committed 
dose depends on the amount of water consumed and the age of the protected individual, 
calculations can result in many different values and problems appear when deciding which 
value should be used as the criterion. On the other hand, radionuclide activity concentrations 
implied by this directive seem to be too big when considered from perspective of the natural 
environment and non-human biota protection. For example, in the case of 226Ra the reference 
limit is 0.5 Bq/dm3 (assuming that 226Ra is only radionuclide present). Considering efficient 
environmental processes as either precipitation or filtration by biota, the expected accumulation 
rate easily may exceed three orders of magnitude, and then, the derived activity concentration 
can reach levels not negligible from a radiation protection perspective. 

 

The requirements set by the EU Council Directive 2013/59/Euratom implies the whole 
responsibility i
being driven by the local situation, which may vary significantly from country to country, and 
indeed, even within a country. There is noticeable risk that different Members States (MS) will 
apply different solutions which may be a source of conflicts when common water resources 
should be protected. Some MS have already applied solutions most commonly depending on 
complex prevailing circumstances, however, the option of no action has been most often noticed 
to date. 

To avoid this situation, some efforts are expected to be spent on the development of 
internationally recognised scientific guidance enabling MS to use common attitude to liquid 
NORM management and control, including possible water treatment and purification.  



 

The recently started RadoNorm project is designed to initiate and perform research and 
technical development in support of European Union Member States, Associated Countries, and 
the European Commission in their efforts to implement the European radiation protection Basic 
Safety Standards. The proposed multidisciplinary and inclusive research project will target all 
relevant steps of the radiation risk management cycle for radon and other NORM exposure 
situations. The overall expected outcome of the project is improvement of radiation protection 
against radon and materials from industrial activities involving NORM. This will be achieved 
through extended acquisition and sharing of new knowledge, tools, and practical solutions that 
will lead to the overall radiation risk reduction. 

Several activities are dedicated more specifically to NORM involving industries, affected legacy 
site issues, and mitigation methods. These covers making an overview and characterisation of 
the main NORM exposure sites at a European level, including NORM affected legacy sites, 
with considerations of relevant radionuclides, their mobility, transport and key exposure 
pathways, and scenarios. The resultant improved information is expected to facilitate regulatory 
decision-making and contribute to the development of a holistic approach for an integrated 
hazard identification and risk assessment.  

Although the majority of already known NORM have been identified as solid waste, NORM 
also may occur in the liquid form as formation or process water. Investigations on continually-
operating industries demonstrate that liquid NORM may be easily dispersed and affect a larger 
area than solids, including a potential to cause impacts at great distances from discharge points. 
Moreover, release of liquid NORM often does not affect receiving habitats significantly in terms 
of physical or chemical changes, hence radioactivity can be considered as one of the more 
relatively harmful stressors to final receptors in aquatic ecosystems. Therefore environmental 
impact assessment (EIA) of liquid NORM is complex and often must be accomplished from the 
perspective of subsequent processes, leading to either radionuclide accumulation, or dilution, 
and any kind of related slurry, silt, sludge etc. and derived sediments including submerged 
riverine or marine tailings. 

Submerged tailings present a particularly large challenge. Contrary to liquid and semi-liquid 
industrial effluents, where ample data are available concerning the amount of radionuclides 
discharged, only limited data are available for any kind of submerged tailings although some 
examples are already identified. Even here, difficulties with direct access to such tailings make 
proper site evaluation extremely expensive, often not yet justified in case of NORM to date. 
Moreover, a wide range of radionuclides activity concentrations have been observed in aquatic 
biota under normal conditions which makes it difficult to identify direct NORM impact and 
extrapolate information beyond specific sites. 

Undeniably, all of the above factors justify a problem and a need for the appropriate treatment 
of NORM rich water as extremely important. The idea for this workshop is to gather together a 
world-wide community of researchers, industry operators, and regulators to discuss 
problems and define possible solutions and future research directions. 

 


