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Introduction
When dealing with radioactive waste, it is necessary to ensure adequate protection 

for people and minimise its impact on the surrounding environment. The paper 

provides an overview of quantities and units for these purposes, including the 

possibility of monitoring and identifying the radionuclides present. These quantities 

reflect not only the physical properties of radionuclides and the ionising radiation 

they emit, but also the biological effects of this radiation on the human body. In the 

case of radionuclide characteristics, the focus is on variables such as source 

emission, activity, specific activity, particle fluence, and energy fluence. The paper 

describes in detail the definitions of quantities and their interpretations for reflecting 

human exposure, with a 

focus on exposure, kerma, dose, dose equivalent, effective dose, and several 

operational quantities intended for practical use to estimate the health effects of 

human exposure. Some problems in this area stem from the large number of 

quantities and only 2-3 units available, which, in practice, lead to inconsistencies in 

assessing actual radiation risk because it is not always clear to which quantity 

individual units are related.



Radioactive waste properties

Radioactive waste is characterised by its 

radiological, physical, and chemical properties, 

requiring specialised management based on its 

activity level, half-life, and heat generation. It ranges 

from low-level waste (clothing, tools) to high-level, 

heat-emitting waste (spent fuel) that requires deep 

geological disposal. Key hazards include penetrating 

radiation, chemical toxicity, and long-term 

environmental persistence



Classification by hazard level
Exempt Waste (EW): Minimal, non-hazardous levels, often 

disposed of in conventional landfills.

Very Short-Lived Waste (VSLW): Short half-lives, safe to store 
for decay.

Very Low-Level Waste (VLLW): Low radioactive concentration, 
usually from decommissioning.

Low-Level Waste (LLW): Contains small amounts of mostly 
short-lived activity, often solidified.

Intermediate-Level Waste (ILW): Higher radioactivity, requires 
shielding but generally not cooling.

High-Level Waste (HLW): Highly radioactive, generates 
significant heat, requires long-term shielding, cooling, and deep 
geological disposal. 



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.



The radioactive waste management lifecycle



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.





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.



External dose quantities used in 
radiation protection and dosimetry



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.



Quantities for the assessment of external and internal exposure, where 
presumably only the quantity RBE-weighted absorbed dose can be 

used for higher exposure associated with emergency situations
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