
Nuclear Waste Disposal
Subjects: Chemistry, Inorganic & Nuclear

Contributor: Michael I. Ojovan

Nuclear waste (like radioactive waste) is waste that contains, or is contaminated with, radionuclides, at activity

concentrations greater than clearance levels set by the regulators, beyond which no further use is foreseen. Disposal is

the emplacement of waste in an appropriate facility without the intention to retrieve it.
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Radioactive waste (which is the same as nuclear waste), is material that contains, or is contaminated with, radionuclides,

at activity concentrations greater than the clearance levels established by the regulatory body, beyond which no further

legal or regulatory purpose is foreseen . The radioactive (nuclear) waste results as a byproduct of nuclear energy

utilization, as well as from the processing of some naturally occurring radioactive materials (NORM), e.g., within oil and

gas production and ore beneficiation. Indeed, nuclear energy has numerous applications, such as medical diagnostics

and treatment, and it also has massive power generation, with 422 nuclear power reactors, with a total capacity of

378,314 MW(e) and a total span of 19,399 reactor-years of operation , currently in operation. Additionally, another 57

new nuclear power reactors are currently under construction, which will add 58,858 MW(e) of installed capacity worldwide

. The utilization of nuclear energy is inevitably accompanied by the generation of some byproducts, in the form of

radioactive or contaminated materials for which no further use is foreseen, including a part of used (spent) nuclear fuel

(SNF) that is not intended for reprocessing . The total amount of such unneeded materials is orders of magnitude

smaller compared with the waste materials generated by non-nuclear activities. For example, a typical 1 GW(e) nuclear

power plant (NPP) produces about 25 tonnes of SNF annually, which can be declared as waste (SNFW), or stored for

future reprocessing. It also annually generates a few hundred cubic meters of low and intermediate radioactive waste

(LILW). In comparison, a typical 1 GW(e) coal-fueled power station annually produces ~6.5 × 10  tonnes of gaseous CO

pumped into the atmosphere; >300 × 10  tonnes of solid waste in the form of ash residue containing about 400 tonnes of

toxic heavy metals, including radioactive uranium and thorium; and also >5 × 10  tonnes of noxious gases . The

nuclear industry acknowledges the need to plan for nuclear waste management (NWM) well in advance, and it integrates

NWM at the country level, aiming also to convince stakeholders and populations, which in many cases perceive nuclear

waste as a problematic issue that either has uncertain solutions, or no solutions at all, to trust it . Sustainability of

nuclear energy cannot be assured without demonstrating to the public that nuclear waste is manageable and does not

leave any burden to future generations, as to do otherwise would otherwise contradict the very fundamental safety

principles of nuclear energy . This entry briefly describes the final disposal step of NWM.
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