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Definition 

Dilution is the process in which a 
contaminant becomes less 
concentrated. It is similar for both 
organic and inorganic contaminants, 
including radionuclides.  

It reduces risk because resulting 
exposures will be lower. By itself, 
however, dilution does not reduce 
contaminant mass; rather it spreads 
the area of potential exposure.  

Is blending of radioactive waste before disposal acceptable? 
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Approaches ς IAEA  

άό308.) ΧThe preferred 
approach to radioactive waste 
management is concentration 
and containment of 
radionuclides rather than 
dilution and dispersion in the 
environment.  

However, as part of radioactive 
waste management, radioactive 
substances may be released 
within authorized limits as a 
legitimate practice into the air, 
water and soil, and also through 
the reuse of materials.έ 
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The problem is aggravated by 
accumulating effects along the food chain. 
Another uncertainty that to date remains 
unresolved is the potential effect of 
prolonged exposure to very low 
concentrations.  

In the light of these concerns, discharges 
and releases have been prohibited 
(declared radioactive waste) or 
significantly curtailed in some regions of 
the world through international 
agreements, for example the London 
convention 1972 on the Prevention of 
Marine Pollution by Dumping of Wastes 
and Other Matter. 

Observations ς IAEA  
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There is no doubt that, even where not proscribed by 
legislation, the dilute and disperse option is opposed by 
regulators, environmental groups and the public at large. 

Observations ς IAEA  

The deliberate dilution should not be used as a means to 
release relatively high specific activity materials by the 
deliberate mixing of contaminated and uncontaminated 
building rubble in order to meet clearance levels. This is a 
different situation to the use of dilution in order to meet 
specific disposal criteria on the content of waste packagesΧ  
Dilution needs to be used sensitively in order to demonstrate 
implementer credibility and ethics in the management of 
radioactive waste and thereby maintain public acceptance. 
Nevertheless, it is a potentially valuable technique in 
appropriate situations and has been used successfully. 
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Observations ς IAEA: NORM waste  

Disposal methods for NORM wastes fall into four main categories: 
i. Dilution and dispersal of the waste into the environment, e.g. 

liquid or gaseous discharges; 
ii. Concentration and containment of the waste at authorized waste 

disposal facilities; 
iii. Processing of the waste with other chemical waste by 

incineration or other methods; 
iv. Disposal of the waste by returning it back to the initial source of 

the material (reinjection into the reservoir). 

Some legal options for NORM residue disposal might include the 
release and dilution of residues into water bodies, incorporation 
back into the natural environment or underground placement.  

However, in some Member States one or more of these options may 
not be legally acceptable. The same situation may exist when 
considering possible recycling and reuse of material. For example, 
the recycling of residues containing NORM for use in road 
construction is permitted in some Member States but not in others. 
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Observations ς IAEA: NORM waste  

The use of slag as a component of construction 
materials such as cement or bricks may need to 
involve dilution with other materials such as fly ash in 
order to meet radiological standards for construction 
materials.  

 

 

Dilution as a means of increasing the amounts 
of NORM residues that can be used as by-
products should not only be permitted in terms 
of the national approach, but should actually be 
encouraged. 
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Observations ς other countries 

USA: 
Conference of Radiation Control Program Directors (CRCPD) Suggested State Regulation 
Part N for TENORM (2001): 

 

Rationale:  

ά¢ƘŜ CRCPD does not consider it appropriate to perform purposeful dilution of TENORM 
in order to be excluded from these regulations unless otherwise allowed by specific state 
regulatory actions.έ  

 

Implementation Guidance: 

ά¦ǎƛƴƎ purposeful dilution to render TENORM waste exempt shall not be allowed without 
prior agency approval.έ 

Part N.4a. άŘƻŜǎ not explicitly prohibit the purposeful dilution of waste to render the 
waste exempt from regulation...  Purposeful dilution to render TENORM exempt shall not 
be performed without regulatory agency approval. ά 
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Observations ς other countries 

Belgium: 

άΧdeliberate dilution with non radioactive material in order to reach the clearance level is 
forbidden.έ 

 

Spain: 
The deliberate mixing of contaminated and non-contaminated materials in order to 
achieve declassification levels has been expressly prohibited during the dismantling of 
Vandellos-1 nuclear power plant. 

 

Netherlands: 
The by-product use of NORM residues as the primary target of a NORM residue 
management system. For application in civil engineering, a specific requirement in Dutch 
legislation is that the NORM residue is diluted to a level such that it is no longer 
considered radioactive (in that it does not exceed the relevant ΨŜȄŜƳǇǘƛƻƴΩ level). Thus, 
dilution in this case is not only a treatment option but also a legal obligation. Only if the 
options of recycling or use are not feasible can the material be disposed of, and only then 
is it considered to be waste. 

 



10 Is blending of radioactive waste before disposal acceptable? 

Possibility of NORM blending for disposal 

Storage Ą disposal 

Blending Ą disposal 
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NORM blending for disposal ς current practice 
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NORM blending for disposal ς current practice 
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Proposed levels for the possible utilisation of residues 
(subject to the governmental approval on the case-by-case basis) 
 

Many regulatory suggestions were studied: EU (1999 and 2009), Czech Republic (1999), Poland (2002), 
Finland (2002),  tŜƻǇƭŜΩǎ Republic of China (2002), Azerbaijan(2005), Tajikistan (2006), etc. 
A combination of Polish and Chinese standards was accepted in 2008: 

NORM blending for disposal ς current practice 
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Application of the levels:  
Potential use of residues has been classified in five groups and the limiting factors are: 

NORM blending for disposal ς current practice 
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Please note that ς  
 
These indexes should be used only as screening tools for 
identifying of the likely use for particular materials.  
 
Additional approvals from an appropriate authority will  
be required in each case, based on a separate dose 
assessment carried out for scenarios for the situations 
where the  material is used in a typical expected way. 

NORM blending for disposal ς current practice 
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The diagram  

from IAEA 2007 
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Principle ς blending of monazite with mine tails 



17 Is blending of radioactive waste before disposal acceptable? 

Separation of monazite from other minerals 

Example ς blending of monazite with mine tails 


