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Management of Abnormal Radioactive Waste from

Decontamination and Decommissioning of Nuclear Facilities
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Abstract

The abnormal conditions and working situations during decontamination and
decommissioning practice may cause the production of abnormal wastes, which can
differ in character or in quantity from the waste anticipated during D&D planning.
The management of such kind of wastes involves the need to evaluate existing
waste management system in order to determine how abnormal wastes should be
well handled and treated. In this study, the investigation of existing management
practices which can be also applied to the abnormal waste management, was carried.
Simultaneously, assistance in selection of appropriate technologies and processes is
investigated which can be wused when abnormal situations occur during

decontamination and decommissioning practice.
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Table 1. Radioactive Liquid Waste Treatment Technologies

Alternative . |First |Second |Third

Use Filtering Effluents
system stage |stage |stage
Ton Exchange/ * High and intermediate |Filter Zeolite/CationMixed Processed water,
zeolite decontaminated water bed bed bed expended filters,

» Water based inorganic and organic
decontaminated media
liquids

Multistage ion * Intermediate level Filter CationMixedMixed Processed water,
exchange water bed bed bed expended filters and

* Water based organic media
decontaminated
liquids with low solid
content

Evaporator/ion| « Intermediate level Filter Evapora|CationMixed Processed water,
exchange resin water tor bed bed expended filters,

» Water based and bottoms, inorganic and
chemical organic media
decontaminated
liquids

* Liquids with medium
to high solid content

Bitumen/ion| - Intermediate level Extruder|CationMixed|p.,cessed water,
exchange resin water Evaporat|bed bed expended organic

» Water based and or media, bitumenized
chemical solid waste
decontaminated liquid.

Zeolite/ » High level water Filter Zeolite|EvaporaMixed Processed water,
evaporator » Water based bed tor bed expended filters,
decontaminated inorganic and organic
liquids media and evaporator
bottoms

Membrane
technique

Chemical
precipitation
and solid phase
separation

* Low level liquids
* Decontaminated
liquids

» Low and intermediate
level liquids

» Chemical
decontaminated
liquids

Stage depends on
technique chosen

Stage depends on
technique chosen

Extended membranes,
processed water

Radioactive sludge,
processed liquid




Table 2. Matrix of Treatment Technologies

Type of technology

Solids

Liquids

Wet

Dry

Transfer and separation technologies
Decontamination
Filtration
Ton exchange
Chemical regeneration
Ultrafiltration
Reverse osmosis

Concentration technologies
Evaporation
Distillation
Crystallization
Flocculation
Precipitation
Sedimentation
Centrifugation
Drying
Dewatering
Compaction
Baling
Shredding
Integrated system

Transformation technologies
Incineration
Calcination
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Fig. 1 Overview of Liquid Waste Treatment Technology
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Table 3. Technologies Used for Processing Various Wet Solids

Evaporator
Spent
concentrates . . .
ion Filter Filter
Type of technology and .
. exchange| sludges |cartridges
micellaneous .
resins
sludges
Separation technologies
Filtration X - - -
Concentration technologies
Sedimentation X - - -
Centrifugation X - - -
Dewatering X X X -
Transformation technologies
Incineration X X X X
Calcination X X X -
Wet oxidation - X X -




Table 4. Dry Solid Waste Treatment Technologies

Contaminated| Irradiated

Type of technology Trash .
equipment hardware

Transfer technologies
Decontamination - X -

Concentration technologies
Compaction X X X
Shredding or sectioning
Baling X - -

>
>
>

Transformation technologies
Combustion X - -
Incineration - - -
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Fig. 2. Diagram for Selecting a Special Wet Solid Waste Treatment Technology



Fig. 3. Diagram for Selecting a Dry Solid Waste Treatment Technology
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