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Abstract
The paper concerns the provision of adequate protection for the population 

against the potentially adverse effects of radioactive wastes. This also includes 

employees of specialised workplaces involved in the management of such 

wastes, where the collection, treatment, fixation, storage and transport of 

radioactive wastes, as well as temporary or permanent storage facilities must be 

considered. Throughout this process, persons handling or in contact with waste 

can be exposed to ionising radiation. It is mainly due to external exposure, but 

in some cases, the surrounding environment may be contaminated, leading to 

internal exposure as well. All radioactive waste operations must comply with 

applicable national legislation and international standards. Communication of 

potential risks to the public plays an important role in ensuring the protection of 

persons, especially those with no or limited knowledge of basic radiation 

protection. Without sufficient information about the population, the impacts in 

this field may be underestimated or overestimated, leading to unnecessary 

panic or chaos. 



Effective radioactive waste risk communication

Effective radioactive waste risk communication focuses on building 

public trust through transparency, engagement, and clear, 

accessible information. Key strategies include addressing public 

concerns, using message mapping to simplify complex data, and 

involving communities in decision-making.

It involves translating complex technical data on radiation risks into 

understandable, actionable messages to address and mitigate

public fear. Official risk assessments (based on technical data) often 

differ from public perceptions (based on fear or lack of knowledge), 

requiring communications to bridge this gap by addressing both 

technical facts and emotional concerns.



Key principles for effective communication
Transparency and Trust: Regulatory bodies must provide open and 

accessible information, as public trust is crucial and often low regarding 

nuclear risks.

Targeted Messaging: Communication should be tailored to specific 

audiences, considering their knowledge, cultural background, and concerns.

Public Engagement: Shift from simply providing information to engaging in 

two-way dialogue, including focus groups, workshops, and stakeholder 

consultations.

Message Maps: It is important to use message maps to outline key facts, 

anticipated questions, and consistent messaging to reduce confusion.

Using Plain Language: Experts are trained to avoid jargon, using simplified 

terms to explain technical concepts like "radioactive half-life" or "leakage 

probabilities".



Effective communication

To be trusted, you must communicate successfully. To 

communicate successfully, you must be trusted.

The ultimate purpose of risk communication is to enable 

people at risk to make informed decisions to protect 

themselves and their loved ones.

Risk communication is a multidimensional, socially and 

technically complex, and resource-intensive activity.











Radioactive waste: Possible impacts
Any close contact with radioactive materials, inhalation of contaminated

air, or ingestion of contaminated food may result in radiation exposure for

the persons involved. Work involving any radiation sources or substances

containing radioactive materials should be carried out in accordance with

strict safety and security requirements consistent with national and

international standards. Under normal conditions, the main aim of radiation

protection is to minimise the impact of radiation on exposed persons'

health. In this case, the exposure must not exceed the regulatory dose

limits.

The other target of radiation protection is to prevent any accident which

may lead to overexposure. If such a situation occurs, all possible measures

should be taken to minimise the impact of radiation exposure and return the

situation back to normal, controllable conditions.





Radiation risk quantification

Risks of exposure to radioactive waste arise from radiation emitted by 

radionuclides present in the waste. These exposures may result in 

health effects, including both stochastic (probabilistic) effects at low 

doses and deterministic (tissue reactions) effects at doses above a 

certain threshold level. 

In general, in the case of CBRN (Chemical, Biological, Radiological, 

Nuclear) agents, the risk due to radiation emitted by radionuclides is 

much better known and quantified than it is in the case of C or B 

components. This is mainly because great attention was paid in the 

past to radioactive and nuclear sources, reflecting the interest in this 

area, which was influenced mainly by events and applications of the 

relevant technologies.



Protection hierarchy 



Sources of radiation exposure













Radiation protection is crucial, not just in the medical field but also 
in national security, emergency response, and civilian use.











Examples of three types of imaging modalities
and their equivalence to the exposure and risks



Radioactive materials differ in terms of their physical and chemical 
properties, the intensity and nature of the radiation they emit, and the 
risks they entail. The management of each waste category must suit 

its characteristics. For waste to be managed properly, a complete 
inventory of it must be compiled.



Waste producers must take sustainability into account and demonstrate the 
application of the waste hierarchy to manage waste effectively and help preserve 
disposal capacity, to achieve the best overall outcomes for people and the 
environment by optimising the management of radioactive waste. This should 
minimise the environmental impacts of waste treatment, including through the 
reuse or recycling of materials wherever possible, and provide for the effective and 
safe management of waste which is generated.



Two criteria for classifying waste
Radioactive waste is classified according to the level of activity and the lifetime –
short or long – of its main elements. For low (VLLW) and very low-level (VLLW) 
categories, no distinction is made between short- and long-lived waste. Research is 
being conducted into the management of two long-lived intermediate (ILW-LL) and 
high-level activity (HLW) waste forms.



Radiation protection quantities
Absorbed – Equivalent – Effective Dose 

The effective dose is a dose quantity 
defined as the sum of the tissue-
equivalent doses, weighted by the 
ICRP organ (tissue) weighting factors, 
wT, which account for the varying 
sensitivity of different organs and 
tissues to radiation.



Radiation protection  quantities
Personal dose equivalent, Hp(0.07). The Hp(0.07) dose equivalent is an operational 
quantity for individual monitoring of the dose to the skin, hands, and feet.
Personal dose equivalent, Hp(10). The Hp(10) dose equivalent is an operational 
quantity used for individual monitoring in assessing effective dose.



Relationship of ICRU/ICRP computed 
protection dose quantities and units



Relationship between the protection quantities of ICRP Publication 
103 and the operational ones of ICRU according to (a), the current 
scheme; (b) Report 95, the new proposed operational quantities. 



Relations between various radiation protection quantities 
used to assess stochastic and deterministic effects 

following external exposure
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Quantification of exposure due to external radiation and internal 
contamination via the inhalation or ingestion of radionuclides (there are no 
direct operational quantities for the assessment of internal exposure, which 
can be measured only through activity concentration in air and foodstuffs or 

by the measurement of body activity using a whole-‐body counter or 
bioassay analysis.



Děkuji za pozornost
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