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Abstract 

This document consists of a glossary of the key words selected by the PREDIS WPs partners to be 

commonly used in the work and deliverables of the PREDIS project. The glossary is based on the IAEA 

Safety Glossary published in 2018. The purpose of this document is to support the PREDIS partners to use 

a consistent vocabulary in the project and dissemination. With the advancement of the PREDIS project new 

words and their meaning can be added to the glossary, thus making it a “living” glossary.  
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1 Introduction 

PREDIS is a European project that involves organisations from 17 European countries where the terminology, 

used in the framework of predisposal of radioactive waste, might differ. Therefore, it was decided to compile a 

glossary with the most relevant terms for the project, to improve consistency and quality of internal and external 

project communication. The glossary is directly based on the IAEA Safety Glossary1 and PREDIS are 

reproducing the extracts from that document with the permission from IAEA. 

The process to establish the PREDIS glossary of key terms relevant for predisposal waste management was 

conducted in two stages as an action of the Management Team. Firstly, representatives of each PREDIS’ 

work-package were individually asked to select 100 key glossary words from the IAEA Safety Glossary 

(consisting of approximately 900 words) that they recognise as important in the framework of predisposal 

activities. Afterward, those key words selected by three or more representatives have been included in the 

PREDIS Glossary (this document). 

It should be noted that as the PREDIS project progresses new words and their meaning can be added to the 

glossary, thus making it a “living” and up-to-date glossary supporting the European pre-disposal community 

with a common glossary. 

Notes: 

• All the descriptions included in this document are a replicate from the IAEA Safety Glossary. 

• Note that some terms refer the user to another term. In case the referred term was not selected by 

representatives, it has been added to the Glossary to be able to follow the complete description.  

2 Glossary 

abnormal operation 

See plant states (considered in design): anticipated operational occurrence. 

acceptance criteria 

Specified bounds on the value of a functional indicator or condition indicator used to assess the ability of a 
structure, system or component to perform its design function. 

accident 

1. Any unintended event, including operating errors, equipment failures and other mishaps, the 

consequences or potential consequences of which are not negligible from the point of view of protection 

and safety. 

criticality accident. An accident involving criticality. 

 Typically, a criticality accident is an accidental release of energy as a result of unintentionally 
producing a criticality in a facility in which fissile material is used. 

 A criticality accident is also possible for fissile material in storage or in transport, for example. 

 

 

1 INTERNATIONAL ATOMIC ENERGY AGENCY, IAEA Safety Glossary: 2018 Edition, IAEA, Vienna (2019). 
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nuclear accident. [Any accident involving facilities or activities from which a release of 
radioactive material occurs or is likely to occur and which has resulted or may result in an 
international significant transboundary release that could be of radiological safety significance for 
another State.] (See Ref. [7].) 

! This is not explicitly stated to be a definition of nuclear accident, but it is derived from the 
statement of the scope of application in Article 1 of the Convention on Early Notification of a 
Nuclear Accident. However, this Convention has a limited scope of application, and it is 
unreasonable to consider a nuclear accident to be only an accident that results or may result in 
an international significant transboundary release. 

severe accident. Accident more severe than a design basis accident and involving significant 
core degradation. 

2. See event and International Nuclear and Radiological Event Scale (INES) 

! In the 2008 INES Manual [8], there was a fundamental mismatch between the terminology used in 
safety standards and the designations used in INES. In short, events that would be considered 
accidents according to the safety standards definition may be accidents or incidents (i.e. not accidents) 
in INES terminology. This was not a serious day to day problem because the two areas are quite 
separate and have quite different purposes. However, it was a potential cause of confusion in 
communication with the news media and the public. 

activation 

The process of inducing radioactivity in matter by irradiation of that matter. 

 In the context of nuclear installations, activation is used to refer to the unintentional induction of 
radioactivity in moderators, coolants, and structural and shielding materials, caused by irradiation with 
neutrons. 

 In the context of the production of radioisotopes, activation is used to refer to the intentional induction 
of radioactivity by neutron activation. 

 In other contexts, activation is an incidental side effect of irradiation carried out for other purposes, 
such as the sterilization of medical products or enhancement of the colour of gemstones for aesthetic 
reasons. 

! Care may be needed to avoid confusion when using the term activation in its everyday sense of 
bringing into action (e.g. of safety systems, for which ‘actuation’ may be used). 

activation product 

A radionuclide produced by activation. 

 Often used to distinguish from fission products. For example, in decommissioning waste comprising 
structural materials from a nuclear facility, activation products might typically be found primarily within 
the matrix of the material, whereas fission products are more likely to be present in the form of 
contamination on surfaces. 

active component 

A component whose functioning depends on an external input such as actuation, mechanical movement or 

supply of power. 

 An active component is any component that is not a passive component. 

 Examples of active components are pumps, fans, relays and transistors. It is emphasized that this 
definition is necessarily general in nature, as is the corresponding definition of passive component. 
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Certain components, such as rupture discs, check valves, safety valves, injectors and some solid state 
electronic devices, have characteristics that require special consideration before designation as an 
active component or a passive component. 

 Contrasting term: passive component. 

See also component, core components and structures, systems and components. 

! Care may be needed to avoid confusion with radioactive components. 

activity 

1. The quantity A for an amount of radionuclide in a given energy state at a given time, defined as: 

𝐴(𝑡) =
𝑑𝑁

𝑑𝑡
 

where dN is the expectation value of the number of spontaneous nuclear transformations from the given energy 
state in the time interval dt. 

 The rate at which nuclear transformations occur in a radioactive material. The equation is sometimes 
given as: 

𝐴(𝑡) = −
𝑑𝑁

𝑑𝑡
 

where N is the number of nuclei of the radionuclide, and hence the rate of change of N with time is negative. 
Numerically, the two forms are identical. 

 The SI unit for activity is reciprocal second (s–1), termed the becquerel (Bq). 

 Formerly expressed in curies (Ci); activity values may be given in Ci (with the equivalent in Bq in 
parentheses) if they are being quoted from a reference that uses Ci as the unit. 

specific activity of a radionuclide, the activity per unit mass of that nuclide. 

The specific activity of a material is the activity per unit mass or volume of the material in which 
the radionuclides are essentially uniformly distributed. 

The specific activity of a material, for the purposes of the Transport Regulations, is the activity 
per unit mass of the material in which the radionuclides are essentially uniformly distributed. (See 
SSR-6 (Rev. 1) [2].) 

 The distinction in usage between specific activity and activity concentration is 
controversial. Some regard the terms as synonymous, and may favour one or the other 
(as above). ISO 921 [9] distinguishes between specific activity as the activity per unit 
mass and activity concentration as the activity per unit volume. 

 Another common distinction is that specific activity is used (usually as activity per unit 
mass) with reference to a pure sample of a radionuclide or, less strictly, to cases where 
a radionuclide is intrinsically present in the material (e.g. 14C in organic materials, 235U in 
natural uranium), even if the abundance of the radionuclide is artificially changed. In this 
usage, activity concentration (which may be activity per unit mass or per unit volume) is 
used for any other situation (e.g. when the activity is in the form of contamination in or on 
a material). 

 In general, the term activity concentration is more widely applicable, is more self-evident 
in meaning, and is less likely than specific activity to be confused with unrelated terms 
(such as ‘specified activities’). Activity concentration is therefore preferred to specific 
activity for general use in safety related IAEA publications. 

2. See facilities and activities. 
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advection 

The movement of a substance or the transfer of heat by the motion of the gas (usually air) or liquid (usually 

water) in which it is present. 

 Sometimes used with the more common meaning — transfer of heat by the horizontal motion of the 
air — but in IAEA publications is more often used in a more general sense, in particular in safety 
assessment, to describe the movement of a radionuclide due to the movement of the liquid in which it 
is dissolved or suspended. 

 Usually contrasted with diffusion, where the radionuclide moves relative to the carrying medium. 

ageing 

General process in which characteristics of a structure, system or component gradually change with time or 
use. 

 Although the term ageing is defined in a neutral sense — the changes involved in ageing may have 
no effect on protection or safety, or could even have a beneficial effect — it is most commonly used 
with a connotation of changes that are (or could be) detrimental to protection and safety (i.e. as a 
synonym of ageing degradation). 

non-physical ageing. The process of becoming out of date (i.e. obsolete) owing to the evolution 
of knowledge and technology and associated changes in codes and standards. 

 Examples of non-physical ageing effects include the lack of an effective containment or 
emergency core cooling system, the lack of safety design features (such as diversity, 
separation or redundancy), the unavailability of qualified spare parts for old equipment, 
incompatibility between old and new equipment, and outdated procedures or 
documentation (e.g. which thus do not comply with current regulations). 

 Strictly, this is not always ageing as defined above, because it is sometimes not due to 
changes in the structure, system or component itself. Nevertheless, the effects on 
protection and safety, and the solutions that need to be adopted, are often very similar to 
those for physical ageing. 

 The term technological obsolescence is also used. 

physical ageing. Ageing of structures, systems and components due to physical, chemical 
and/or biological processes (ageing mechanisms). 

 Examples of ageing mechanisms include wear, thermal or radiation embrittlement, 
corrosion and microbiological fouling. 

 The term material ageing is also used. 

ageing degradation 

Ageing effects that could impair the ability of a structure, system or component to function within its acceptance 

criteria. 

 Examples include reduction in diameter due to wear of a rotating shaft, loss in material toughness due 
to radiation embrittlement or thermal ageing, and cracking of a material due to fatigue or stress 
corrosion cracking. 
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ageing management 

Engineering, operations and maintenance actions to control within acceptable limits the ageing degradation of 
structures, systems and components. 

 Examples of engineering actions include design, qualification and failure analysis. Examples of 
operations actions include surveillance, carrying out operating procedures within specified limits and 
performing environmental measurements. 

life management (or lifetime management). The integration of ageing management with 
economic planning: (1) to optimize the operation, maintenance and service life of structures, 
systems and components; (2) to maintain an acceptable level of safety and performance; and (3) 
to improve economic performance over the service life of the facility. 

analysis 

 Often used interchangeably with assessment, especially in more specific terms such as ‘safety 
analysis’. In general, however, analysis suggests the process and result of a study aimed at 
understanding the subject of the analysis, while assessment may also include determinations or 
judgements of acceptability. Analysis is also often associated with the use of a specific technique. 
Hence, one or more forms of analysis may be used in assessment. 

cost–benefit analysis. A systematic technical and economic evaluation of the positive effects 
(benefits) and negative effects (disbenefits, including monetary costs) of undertaking an action. 

 A decision aiding technique commonly used in the optimization of protection and safety. This 
and other techniques are discussed in Ref. [10]. 

event tree analysis. An inductive technique that starts by hypothesizing the occurrence of basic 
postulated initiating events and proceeds through their logical propagation to system failure 
events. 

 The event tree is the diagrammatic illustration of alternative outcomes of specified postulated 
initiating events. 

 Fault tree analysis considers similar chains of events, but starts at the other end (i.e. with the 
‘results’ rather than the ‘causes’). The completed event trees and fault trees for a given set of 
events would be similar to one another. 

fault tree analysis. A deductive technique that starts by hypothesizing and defining failure events 
and systematically deduces the events or combinations of events that caused the failure events 
to occur. 

 The fault tree is the diagrammatic illustration of the events. 

 Event tree analysis considers similar chains of events, but starts at the other end (i.e. with the 
‘causes’ rather than the ‘results’). The completed event trees and fault trees for a given set of 
events would be similar to one another. 

safety analysis. Evaluation of the potential hazards associated with the operation of a facility or 

the conduct of an activity. 

 The formal safety analysis is part of the overall safety assessment; that is, it is part of the 
systematic process that is carried out throughout the design process (and throughout the 
lifetime of the facility or the activity) to ensure that all the relevant safety requirements are 
met by the proposed (or actual) design. 
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 Safety analysis is often used interchangeably with safety assessment. However, when 
the distinction is important, safety analysis should be used as a documented process for 
the study of safety, and safety assessment should be used as a documented process for 
the evaluation of safety — for example, evaluation of the magnitude of hazards, 
evaluation of the performance of safety measures and judgement of their adequacy, or 
quantification of the overall radiological impact or safety of a facility or activity. 

sensitivity analysis. A quantitative examination of how the behaviour of a system varies with 

change, usually in the values of the governing parameters. 

 A common approach is parameter variation, in which the variation of results is 
investigated for changes in the value of one or more input parameters within a reasonable 
range around selected reference or mean values, and perturbation analysis, in which the 
variations of results with respect to changes in the values of all the input parameters are 
obtained by applying differential or integral analysis. 

uncertainty analysis. An analysis to estimate the uncertainties and error bounds of the quantities 
involved in, and the results from, the solution of a problem. 

assessment 

1. The process, and the result, of analysing systematically and evaluating the hazards associated with 

sources and practices, and associated protection and safety measures. 

 Assessment is often aimed at quantifying performance measures for comparison with criteria. 

 In IAEA publications, assessment should be distinguished from analysis. Assessment is aimed at 
providing information that forms the basis of a decision on whether or not something is satisfactory. 
Various kinds of analysis may be used as tools in doing this. Hence an assessment may include a 
number of analyses. 

consequence assessment. Assessment of the radiological consequences (e.g. doses, activity 
concentrations) of normal operation and possible accidents associated with an authorized facility 
or part thereof. 

! Care should be taken in discussing ‘consequences’ in this context to distinguish between 
radiological consequences of events causing exposure, such as doses, and health 
consequences, such as cancers, that could result from doses. ‘Consequences’ of the former 
type generally imply a probability of experiencing ‘consequences’ of the latter type. 

 This differs from risk assessment in that probabilities are not included in the assessment. 

See also end point. 

dose assessment. Assessment of the dose(s) to an individual or group of people. 

 For example, assessment of the dose received or committed by an individual on the basis of 
results from workplace monitoring or bioassay. 

 The term exposure assessment is also sometimes used. 

hazard assessment. Assessment of hazards associated with facilities, activities or sources 
within or beyond the borders of a State in order to identify: 

a) Those events and the associated areas for which protective actions and other response 
actions may be required within the State; 

b) Actions that would be effective in mitigating the consequences of such events. 
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performance assessment. Assessment of the performance of a system or subsystem and its 
implications for protection and safety at an authorized facility. 

 This differs from safety assessment in that it can be applied to parts of an authorized 
facility (and its surroundings) and does not necessarily require the assessment of 
radiological impacts. 

radiological environmental impact assessment. Assessment of the expected radiological 
impacts of facilities and activities on the environment for the purposes of protection of the public 
and protection of the environment against radiation risks. 

risk assessment. Assessment of the radiation risks and other risks associated with normal 
operation and possible accidents involving facilities and activities. 

 This will normally include consequence assessment, together with some assessment of 
the probability of those consequences arising. 

safety assessment 

1. Assessment of all aspects of a practice that are relevant to protection and safety; for an 
authorized facility, this includes siting, design and operation of the facility. 

 This will normally include risk assessment. 

See also probabilistic safety assessment (PSA). 

2. Analysis to predict the performance of an overall system and its impact, where the 
performance measure is the radiological impact or some other global measure of the impact 
on safety. 

3. The systematic process that is carried out throughout the design process (and throughout 
the lifetime of the facility or the activity) to ensure that all the relevant safety requirements 
are met by the proposed (or actual) design. 

 Safety assessment includes, but is not limited to, the formal safety analysis; that is, it 
includes the evaluation of the potential hazards associated with the operation of a facility 
or the conduct of an activity. 

 Stages in the lifetime of a facility or activity at which a safety assessment is carried out 
and updated and the results are used by the designers, the operating organization and 
the regulatory body include: 

(a) Site evaluation for the facility or activity; 
(b) Development of the design; 
(c) Construction of the facility or implementation of the activity; 
(d) Commissioning of the facility or of the activity; 
(e) Commencement of operation of the facility or conduct of the activity; 
(f) Normal operation of the facility or normal conduct of the activity; 
(g) Modification of the design or operation; 
(h) Periodic safety reviews; 
(i) Life extension of the facility beyond its original design life; 
(j) Changes in ownership or management of the facility; 
(k) Decommissioning of a facility; 
(l) Closure of a disposal facility for radioactive waste and the post-closure phase; 
(m) Remediation of a site and release from regulatory control. 

See GSR Part 4 (Rev. 1) [11]. 

2. Activities carried out to determine whether requirements are met and processes are adequate and 

effective, and to encourage managers to implement improvements, including safety improvements. 
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 This usage originated in quality assurance and related fields. 

! The IAEA revised the requirements and guidance in the subject area of quality assurance for safety 
standards on management systems for the safety of facilities and activities involving the use of ionizing 
radiation. The terms quality management and management system have been adopted in the revised 
standards in place of the terms quality assurance and quality assurance programme. 

 Assessment activities may include reviewing, checking, inspecting, testing, surveillance, auditing, peer 
evaluation and technical review. These activities can be divided into two broad categories: 
independent assessment and self-assessment. 

independent assessment. Assessments such as audits or surveillance carried out to determine 
the extent to which the requirements for the management system are fulfilled, to evaluate the 
effectiveness of the management system and to identify opportunities for improvement. They can 
be conducted by or on behalf of the organization itself for internal purposes, by interested parties 
such as customers and regulators (or by other persons on their behalf), or by external 
independent organizations. 

 This definition applies in management systems and related fields. 

 Persons conducting independent assessments do not participate directly in the work being 
assessed. 

 Independent assessment activities include internal and external audit, surveillance, peer 
evaluation and technical review, which are focused on safety aspects and areas where problems 
have been found. 

 An audit is used in the sense of a documented activity performed to determine by investigation, 
examination and evaluation of objective evidence the adequacy of, and adherence to, 
established procedures, instructions, specifications, codes, standards, administrative or 
operational programmes and other applicable documents, and the effectiveness of their 
implementation. 

self-assessment. A routine and continuing process conducted by senior management and also 
by management at other levels to evaluate the effectiveness of performance in all areas of their 
responsibility. 

 This definition applies in management systems and related fields. 

 Self-assessment activities include review, surveillance and discrete checks, which are focused 
on preventing, or identifying and correcting, management problems that hinder the achievement 
of the organization’s objectives, in particular safety objectives. 

 Self-assessment provides an overall view of the performance of the organization and the degree 
of maturity of the management system. It also helps to identify areas for improvement in the 
organization, to determine priorities and to set a baseline for further improvement. 

See also management system review: senior management. 

availability 

 The ability of an item or a system to be in a state to perform a required function under given conditions 
at a given instant of time or over a given time interval, given that the necessary external resources are 
provided [12]. 

 The definition was previously “The fraction of time for which a system is capable of fulfilling its intended 
purpose”. 

 Reliability represents essentially the same information but in a different form. 
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barrier 

A physical obstruction that prevents or inhibits the movement of people, radionuclides or some other 

phenomenon (e.g. fire), or provides shielding against radiation. 

See also cladding, containment and defence in depth. 

intrusion barrier. Components of a disposal facility designed to prevent inadvertent access to 
the waste by people, animals or plants. 

multiple barriers. Two or more natural or engineered barriers used to isolate radioactive waste 
in, and to prevent or to inhibit migration of radionuclides from, a disposal facility. 

! The term ‘chemical barrier’ is sometimes used in the context of waste disposal to describe the 
chemical effect of a material that enhances the extent to which radionuclides react chemically 
with the material or with the host rock, thus inhibiting the migration of the radionuclides. 

 This is not strictly a barrier as defined above (unless the material also constitutes a physical 
barrier), but the effect may be equivalent to that of a barrier, and it may therefore be convenient 
to regard it as such. 

multiple safety functions. In the context of the fulfilment of multiple safety functions by a 
disposal system, the containment and isolation of waste (the confinement function) is fulfilled by 
two or more natural or engineered barriers of the disposal facility, by means of diverse physical 
and chemical properties or processes, together with operational controls. 

bias 

A measure of the systematic error between an actual or true value and a prediction by a model or a measured 

mean value. The bias of a model represents the tendency of a model to overpredict or to underpredict. 

calibration 

 A set of operations that establish, under specified conditions, the relationship between values of 
quantities indicated by a measuring instrument or measuring system, or values represented by a 
material measure or a reference material, and the corresponding values realized by measurement 
standards [12]. 

 The definition was previously “A measurement of, or adjustment to, an instrument, component or 
system to ensure that its accuracy or response is acceptable”. 

 A calibration may be expressed by a statement, calibration function, calibration diagram, calibration 
curve or calibration table. In some cases, it may consist of an additive or multiplicative correction of 
the indication with associated measurement uncertainty. 

 Calibration should not be confused with adjustment of a measuring system, often mistakenly called 
‘self-calibration’, or with verification of calibration. 

calibration of a dosimeter. The process by which a dosimeter is characterized with a calibration 
factor. The calibration factor is the quotient of the conventionally true value of the measured 
quantity and the indicated value of the dosimeter under reference conditions. If the dosimeter is 
used under reference conditions, the value of the measured quantity is the product of the indicated 
value and the calibration factor. If the dosimeter is used under non-reference conditions, the value 
of the measured quantity is the product of the indicated value, the calibration factor and additional 
correction factor(s). 
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model calibration. The process whereby predictions by a model are compared with field 
observations and/or experimental measurements from the system being modelled, and the model 
is adjusted for bias if necessary to achieve a best fit to the measured and/or observed data. 

! This usage of the term is not universally accepted. The terms model validation and model 
verification are more commonly used to describe related processes in relation to models. 

See also bias. 

canister, waste 

See waste container. 

characterization 

1. Determination of the nature and activity of radionuclides present in a specified place. 

 For example, characterization is the determination of the radionuclides present in a bioassay sample 
or in an area contaminated with radioactive material (e.g. as a first step in planning remediation). For 
the latter example, care should be taken to avoid confusion with the existing, and different, definition 
of the term site characterization. 

2. Determination of the character of something. 

 This is the standard dictionary definition and would not need to be included in an individual glossary. 
It is included here only to distinguish the usual usage from the more restricted usage indicated in (1). 

characterization of waste. Determination of the physical, mechanical, chemical, radiological and 
biological properties of radioactive waste to establish the need for further adjustment, treatment 
or conditioning, or its suitability for further handling, processing, storage or disposal. 

 Characterization of waste, in accordance with requirements established or approved by the 
regulatory body, is a process in the predisposal management of waste that at various steps 
provides information relevant to process control and provides assurance that the waste form or 
waste package will meet the waste acceptance criteria for the processing, storage, transport 
and disposal of the waste. 

site characterization (of the site for a disposal facility). Detailed surface and subsurface 
investigations and activities at a site to determine the radiological conditions at the site or to 
evaluate candidate disposal sites to obtain information to determine the suitability of the site for a 
disposal facility and to evaluate the long term performance of a disposal facility at the site. 

 Site characterization is a stage in the siting of a disposal facility; it follows area survey and 
precedes site confirmation for a disposal facility. 

 Site characterization may also refer to the siting process for any other authorized facility. 

See also site evaluation, which includes site characterization and is not specific to a disposal facility site, and 

area survey. 

cladding 

1. An external layer of material applied directly to another material to provide protection in chemically 

reactive conditions (e.g. cladding over ferritic material to prevent corrosion). 

2. Typically, the tube of material that houses nuclear fuel pellets and provides the containment (means of 

confinement) of radionuclides produced during fission. 

 Cladding may also provide structural support. 
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 The cladding tube, together with the end cups or plugs, also typically provides structural support. 

clearance 

1. Removal of regulatory control by the regulatory body from radioactive material or radioactive objects within 

notified or authorized facilities and activities. 

 Removal from regulatory control in this context refers to regulatory control applied for radiation 
protection purposes. 

 Conceptually, clearance — freeing certain materials or objects in authorized facilities and activities 
from further control — is closely linked to, but distinct from and not to be confused with, exemption — 
determining that controls do not need to be applied to certain sources and facilities and activities. 

 Various terms (e.g. ‘free release’) are used in different States to describe this concept. 

 A number of issues relating to the concept of clearance and its relationship to other concepts were 
resolved in RS-G-1.7 [13]. 

2. The net effect of the biological processes by which radionuclides are removed from a tissue, organ or 

area of the body. 

 The clearance rate is the rate at which these biological processes occur. 

component 

See structures, systems and components. 

conditioning 

See radioactive waste management (1). 

confinement 

Prevention or control of releases of radioactive material to the environment in operation or in accidents. 

 Confinement is closely related in meaning to containment, but confinement is typically used to refer to 
the safety function of preventing the ‘escape’ of radioactive material, whereas containment refers to 
the means for achieving that function. 

! The Transport Regulations [2] adopt a different distinction between confinement and containment, 
namely that confinement relates to preventing criticality and containment to preventing releases of 
radioactive material (see confinement system and containment system). 

 The main issue here is the differences in usage between the safety of nuclear installations and safety 
in the transport of radioactive material. Both terms, containment and confinement, are used in both 
areas (in the Transport Regulations [2], in the form of confinement system and containment system), 
and the usages of containment are (it seems) conceptually consistent, but the usages of confinement 
are not. Confinement in nuclear safety is the safety function that is performed by the containment. 

containment 

Methods or physical structures designed to prevent or control the release and the dispersion of radioactive 

substances. 
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 Although related to confinement, containment is usually used to refer to methods or structures that 
perform a confinement function in facilities and activities, namely preventing or controlling the release 
of radioactive substances and their dispersion in the environment. 

See confinement for a more extensive discussion. 

 In the context of waste disposal, the containment of the radionuclides associated with the waste is 
through the provision of engineered barriers and natural barriers — including the waste form and 
packaging, backfill materials, the host environment and geological formations — for confinement of 
the radionuclides within the waste matrix, the packaging and the disposal facility and thus its isolation 
from the environment. 

containment system 

1. A structurally closed physical barrier (especially in a nuclear installation) designed to prevent or control 

the release and the dispersion of radioactive substances, and its associated systems. 

2. The assembly of components of the packaging specified by the designer as intended to retain the 

radioactive material during transport. (See SSR-6 (Rev. 1) [2].) 

 Containment system is consistent with the general safety usage of containment, unlike confinement 
system and confinement. 

contamination 

1. Radioactive substances on surfaces, or within solids, liquids or gases (including the human body), where 

their presence is unintended or undesirable, or the process giving rise to their presence in such places. 

 Also used less formally to refer to a quantity, namely the activity on a surface (or on a unit area of a 
surface). 

 Contamination does not include residual radioactive material remaining at a site after the completion 
of decommissioning. 

! The term contamination may have a connotation that is not intended. The term contamination refers 
only to the presence of radioactivity, and gives no indication of the magnitude of the hazard involved. 

2. The presence of a radioactive substance on a surface in quantities in excess of 0.4 Bq/cm2 for beta and 

gamma emitters and low toxicity alpha emitters, or 0.04 Bq/cm2 for all other alpha emitters. (See SSR-6 

(Rev. 1) [2].) 

 This is a regulatory definition of contamination, specific to the Transport Regulations [2]. Levels below 
0.4 Bq/cm2 or 0.04 Bq/cm2 would still be considered contamination according to the scientific definition 
(1). 

fixed contamination. Contamination other than non-fixed contamination. (See SSR-6 (Rev. 1) 
[2].) 

non-fixed contamination. Contamination that can be removed from a surface during routine 
conditions of transport. (See SSR-6 (Rev. 1) [2].) 

 Also termed removable contamination. 
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core components 

The elements of a reactor core, other than fuel assemblies, that are used to provide structural support of the 

core construction, or the tools, devices or other items that are inserted into the reactor core for core monitoring, 

flow control or other technological purposes and are treated as core elements. 

 Examples of core components are reactivity control devices or shutdown devices, neutron sources, 
dummy fuel, fuel channels, instrumentation, flow restrictors and burnable absorbers. 

‘cradle to grave’ approach 

An approach in which all the stages in the lifetime of a facility, activity or product are taken into consideration. 

 For example, the ‘cradle to grave’ approach to the safety and security of radioactive sources. 

See ageing management. 

See life cycle management. 

decommissioning 

1. Administrative and technical actions taken to allow the removal of some or all of the regulatory controls 

from a facility. 

! This does not apply for that part of a disposal facility in which radioactive waste is emplaced, or for 
certain facilities used for the disposal of naturally occurring radioactive material (NORM) or of residues 
from the mining and processing of radioactive ores. For all of these the term closure is used instead 
of decommissioning. 

! Decommissioning typically includes dismantling of the facility (or part thereof) to reduce the associated 
radiation risks, but in the IAEA’s usage this need not be the case. A facility could, for example, be 
decommissioned without dismantling and the existing structures subsequently put to another use (after 
decontamination). 

 The use of the term decommissioning implies that no further use of the facility (or part thereof) for its 
existing purpose is foreseen. 

 Actions for decommissioning are taken at the end of the operating lifetime of a facility to retire it from 
service with due regard for the health and safety of workers and members of the public and protection 
of the environment. 

 Subject to national legal and regulatory requirements, a facility (or its remaining parts) may also be 
considered decommissioned if it is incorporated into a new or existing facility, even if the site on which 
it is located is still under regulatory control or institutional control. 

 The actions will need to be such as to ensure the long term protection of the public and protection of 
the environment, and typically include reducing the levels of residual radionuclides in the materials 
and on the site of the facility so that the materials can be safely recycled, reused or disposed of as 
exempt waste or as radioactive waste and the site can be released for unrestricted use or otherwise 
reused. 

 Decommissioning can entail activities that are similar to remediation (also an authorized process), 
such as removal of contaminated soil from an area within the authorized boundary of a facility, but in 
this case, such removals are normally referred to as cleanup activities and are typically performed 
under the authorization for decommissioning. 

 The terms siting, design, construction, commissioning, operation and decommissioning are normally 
used to delineate the six major stages of the lifetime of an authorized facility and of the associated 
licensing process. In the special case of disposal facilities for radioactive waste, decommissioning is 
replaced in this sequence by closure. 
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decommissioning plan. A document containing detailed information on the proposed 
decommissioning of a facility. 

 The approved decommissioning plan describes the actions (including decontamination and/or 
the removal of structures, systems and components) to be taken in carrying out procedures, 
processes and work activities for the purposes of decommissioning. 

 The decommissioning plan is considered to have been fulfilled when the approved end state of 
the facility has been reached. 

dismantling. The taking apart, disassembling and tearing down of the structures, systems and 
components of a facility for the purposes of decommissioning. 

 The two main types of dismantling are immediate dismantling and deferred dismantling. 

Deferred dismantling is deferred after permanent shutdown. For a nuclear installation, the 
nuclear fuel is first removed. Part or all of a facility containing radioactive material is either 
processed or put in such a condition that it can be put into storage. The facility is maintained 
until it can subsequently be decontaminated and/or dismantled. 

 Deferred dismantling can involve the early dismantling of some parts of the facility and the 
early processing of some radioactive material and its removal from the facility, as 
preparatory steps for storage of the remaining parts of the facility. 

Immediate dismantling begins shortly after permanent shutdown. Equipment and the 
structures, systems and components of a facility containing radioactive material are 
removed and/or are decontaminated to a level that permits the removal of regulatory control 
from the facility and its release, either for unrestricted use or with restrictions on its future 
use. 

entombment. The encasing of part or all of a facility in a structure of long lived material for the 
purposes of decommissioning. 

 Entombment is not considered an acceptable strategy for decommissioning a facility following 
planned permanent shutdown. 

 Entombment may be considered acceptable only under exceptional circumstances (e.g. 
following a severe accident). In this case, the entombment structure is maintained and 
surveillance is continued until the radioactive inventory decays to a level permitting termination 
of the licence and unrestricted release of the structure. 

2. [All steps leading to the release of a nuclear facility, other than a disposal facility, from regulatory control. 

These steps include the processes of decontamination and dismantling.] (See Ref. [5].) 

decontamination 

The complete or partial removal of contamination by a deliberate physical, chemical or biological process. 

 This definition is intended to include a wide range of processes for removing contamination from 
people, equipment and buildings, but to exclude the removal of radionuclides from within the human 
body or the removal of radionuclides by natural weathering or migration processes, which are not 
considered to be decontamination. 

See also remediation. 
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decontamination factor 

The ratio of the activity per unit area (or per unit mass or volume) before a particular decontamination technique 

is applied to the activity per unit area (or per unit mass or volume) after application of the technique. 

 This ratio may be specified for a particular radionuclide or for gross activity. 

 The background activity may be deducted from the activity per unit area both before and after a 
particular decontamination technique is applied. 

defence in depth 

A hierarchical deployment of different levels of diverse equipment and procedures to prevent the escalation of 

anticipated operational occurrences and to maintain the effectiveness of physical barriers placed between a 

radiation source or radioactive material and workers, members of the public or the environment, in operational 

states and, for some barriers, in accident conditions. 

 The objectives of defence in depth are: 

(a) To compensate for human induced events and component failures; 

(b) To maintain the effectiveness of the barriers by averting damage to the facility and to the barriers 

themselves; 

(c) To protect workers, members of the public and the environment from harm in accident conditions in 

the event that these barriers are not fully effective. 

 The Fundamental Safety Principles (IAEA Safety Fundamentals) [17] (para. 3.31) states that: “Defence 
in depth is implemented primarily through the combination of a number of consecutive and 
independent levels of protection that would have to fail before harmful effects could be caused to 
people or to the environment. If one level of protection or barrier were to fail, the subsequent level or 
barrier would be available. When properly implemented, defence in depth ensures that no single 
technical, human or organizational failure could lead to harmful effects, and that the combinations of 
failures that could give rise to significant harmful effects are of very low probability. The independent 
effectiveness of the different levels of defence is a necessary element of defence in depth.” 

 Five levels of defence in depth are discussed in SSR-2/1 (Rev. 1) [18] (See SSR-2/1 (Rev. 1) [18] for 
further information): 

(a) The purpose of the first level of defence is to prevent deviations from normal operation and the failure 

of items important to safety. 

(b) The purpose of the second level of defence is to detect and control deviations from normal operation 

in order to prevent anticipated operational occurrences from escalating to accident conditions. 

(c) The purpose of the third level of defence is to prevent damage to the reactor core and releases of 

radioactive material requiring off-site protective actions and to return the plant to a safe state by means 

of inherent and/or engineered safety features, safety systems and procedures. 

(d) The purpose of the fourth level of defence is to prevent the progress of, and to mitigate the 

consequences of, accidents that result from failure of the third level of defence by preventing accident 

sequences that lead to large release of radioactive material or early release of radioactive material 

from occurring. 

(e) The purpose of the fifth and final level of defence is to mitigate radiological consequences of a large 

release of radioactive material or an early release of radioactive material that could potentially result 

from an accident. 

 The International Nuclear Safety Group (INSAG) defined five levels of defence in depth (see Ref. [19] 
for further information): 

(a) Level 1: Prevention of abnormal operation and failures. 

(b) Level 2: Control of abnormal operation and detection of failures. 

(c) Level 3: Control of accidents within the design basis. 
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(d) Level 4: Control of severe plant conditions, including prevention of accident progression and mitigation 

of the consequences of severe accidents. 

(e) Level 5: Mitigation of radiological consequences of significant releases of radioactive material. 

 The levels of defence are sometimes grouped into three safety layers: hardware, software and 
management control. 

 In the context of waste disposal, the term multiple barriers is used to describe a similar concept. 

 Note that defence in depth is used with a different meaning in the IAEA Nuclear Security Series in the 
context of nuclear security. 

diffusion 

The movement of radionuclides relative to the medium in which they are distributed, under the influence of a 

concentration gradient. 

 Usually used for the movement of airborne radionuclides (e.g. from discharges or resulting from an 
accident) relative to the air, and for movement of dissolved radionuclides (e.g. in groundwater or 
surface water, from migration following waste disposal, or in surface water from discharges) relative 
to the water. 

See also advection (where the radionuclide does not move relative to the carrying medium, but moves with it) 

and dispersion. 

discharge 

1. Planned and controlled release of (usually gaseous or liquid) radioactive substances to the environment. 

 Strictly, the act or process of releasing the radioactive substances, but also used to describe the 
radioactive substances released. 

authorized discharge. Discharge in accordance with an authorization. 

radioactive discharges. Radioactive substances arising from sources within facilities and 
activities which are discharged as gases, aerosols, liquids or solids to the environment, generally 
with the purpose of dilution and dispersion. 

2. [A planned and controlled release to the environment, as a legitimate practice, within limits authorized by 

the regulatory body, of liquid or gaseous radioactive material that originates from regulated nuclear 

facilities during normal operation.] (See Ref. [5].) 

dismantling 

See decommissioning (1). 

dispersion 

The spreading of radionuclides in air (aerodynamic dispersion) or water (hydrodynamic dispersion) resulting 

mainly from physical processes affecting the velocity of different molecules in the medium. 

 Often used in a more general sense combining all processes (including molecular diffusion) that result 
in the spreading of a plume. The terms atmospheric dispersion and hydrodynamic dispersion are used 
in this more general sense for plumes in air and water, respectively. 
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 In usual language synonymous with dispersal, but dispersion is mostly used more specifically as 
defined above, whereas dispersal is typically (though not universally) used as a more general 
expression. 

See also advection and diffusion. 

disposal 

1. Emplacement of waste in an appropriate facility without the intention of retrieval. 

 In some States, the term disposal is used to include discharges of effluents to the environment. 

 In some States, the term disposal is used administratively in such a way as to include, for example, 
incineration of waste or the transfer of waste between operators. 

! In IAEA publications, disposal should be used only in accordance with the more restrictive definition 
given above. 

! In many cases, the only element of this definition that is important is the distinction between disposal 
(with no intent to retrieve) and storage (with intent to retrieve). In such cases, a definition is not 
necessary; the distinction can be made in the form of a footnote at the first use of the term disposal or 
storage (e.g. “The use of the term ‘disposal’ indicates that there is no intention to retrieve the waste. If 
retrieval of the waste at any time in the future is intended, the term ‘storage’ is used.”). 

! The term disposal implies that retrieval is not intended and would require deliberate action to regain 
access to the waste; it does not mean that retrieval is not possible. 

 For storage in a combined storage and disposal facility, for which a decision may be made at the time 
of its closure whether to remove the waste stored during the operation of the storage facility or to 
dispose of it by encasing it in concrete, the question of intention of retrieval may be left open until the 
time of closure of the facility. 

 Contrasted with storage. 

direct disposal. Disposal of spent fuel as waste. 

geological disposal. Disposal in a geological disposal facility. 

See also repository. 

 The term ‘intermediate depth disposal’ is sometimes used for the disposal of low level waste and 
intermediate level waste, for example in boreholes (i.e. between near surface disposal and geological 
disposal). 

near surface disposal. Disposal, under an engineered cover, with or without additional 
engineered barriers, in a near surface disposal facility. 

sub-seabed disposal. Disposal in a geological disposal facility in the rock underlying the seabed. 

2. [The emplacement of spent fuel or radioactive waste in an appropriate facility without the intention of 

retrieval.] (See Ref. [5].) 

3. The act or process of getting rid of waste, without the intention of retrieval. 

 The terms deep sea disposal and seabed disposal do not strictly satisfy definitions (1) or (2), but are 
consistent with the everyday meaning of disposal and are used as such. 

deep sea disposal. Disposal of waste packaged in containers on the deep ocean floor. 
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! The commonly used, but informal, term ‘sea dumping’ should not be used in IAEA publications. 

 As practised until 1982 in accordance with the requirements of the London Convention 1972 
[16]. 

seabed disposal. Emplacement of waste packaged in suitable containers at some depth into the 
sedimentary layers of the deep ocean floor. 

 This may be achieved by direct emplacement, or by placing the waste in specially designed 
‘penetrators’ which, when dropped into the sea, embed themselves in the sediment. 

disposal facility 

An engineered facility where waste is emplaced for disposal. 

 Synonymous with repository. 

disposal system. The system of properties of the site for a disposal facility, design of the disposal 
facility, physical structures and items, procedures for control, characteristics of waste and other 
elements that contribute in different ways and over different timescales to the fulfilment of safety 
functions for disposal. 

geological disposal facility. A facility for radioactive waste disposal located underground 
(usually several hundred metres or more below the surface) in a stable geological formation to 
provide long term isolation of radionuclides from the biosphere. 

near surface disposal facility. A facility for radioactive waste disposal located at or within a few 
tens of metres of the Earth’s surface. 

 The practice of disposal of waste in a near surface disposal facility with an engineered cover is 
also referred to as ‘shallow land burial’ of waste. 

dose 

1. A measure of the energy deposited by radiation in a target. 

 For definitions of the most important such measures, see dose quantities and dose concepts. 

2. Absorbed dose, committed equivalent dose, committed effective dose, equivalent dose, effective dose or 

organ dose, as indicated by the context. 

committed dose. Committed equivalent dose or committed effective dose. 

dose rate 

1. The dose per unit time. 

! Although dose rate could, in principle, be defined over any unit of time (e.g. an annual dose is 
technically a dose rate), in IAEA publications the term dose rate should be used only in the context of 
short periods of time, for example dose per second or dose per hour. 

2. The ambient dose equivalent or the directional dose equivalent, as appropriate, per unit time, measured 

at the point of interest. (See SSR-6 (Rev. 1) [2].) 

! This usage is specific to the Transport Regulations [2]. 
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end point 

1. The final stage of a process, especially the point at which an effect is observed. 

 Used, somewhat loosely, to describe a range of different results or consequences. For example, the 
term ‘biological end point’ is used to describe a health effect (or a probability of that health effect) that 
could result from exposure. 

2. A radiological or other measure of protection or safety that is the calculated result of an analysis or 

assessment. 

 Common end points include estimates of dose or risk, estimated frequency or probability of an event 
or type of event (such as damage to the reactor core), expected number of health effects in a 
population, predicted environmental concentrations of radionuclides, etc. 

3. A predetermined criterion defining the point at which a specific task or process will be considered 

completed. 

 This usage often occurs in contexts such as decontamination or remediation, where the end point is 
typically the level of contamination beyond which further decontamination or remediation is considered 
unnecessary. 

 In such a context, this criterion may also be an end point in the sense of definition (2) — such criteria 
are often calculated on the basis of a level of dose or risk that is considered acceptable — but its 
application to the actual decontamination or remediation operations is in the sense of definition (3). 

environment 

The conditions under which people, animals and plants live or develop and which sustain all life and 

development; especially such conditions as affected by human activities. 

 See also protection of the environment. 

event 

In the context of the reporting and analysis of events, an event is any occurrence unintended by the operator, 

including operating error, equipment failure or other mishap, and deliberate action on the part of others, the 

consequences or potential consequences of which are not negligible from the point of view of protection and 

safety. 

! The terminology related to the reporting and analysis of events is not consistent with the terminology 
used in safety standards, and great care should be taken to avoid confusion. 

! In particular, the definition of event given above is identical in essence to the safety standards definition 
(1) of accident. 

 This difference derives from the fact that event reporting and analysis is concerned directly with the 
question of whether an event that could develop into an accident with significant consequences 
actually does so; terms such as accident are used only to describe the end result and therefore other 
terms are needed to describe the earlier stages. 

See also initiating event and initiating event: postulated initiating event. 

 Event is also used in the phrase ‘features, events and processes’ associated with the site and the 
facility in the context of site characterization for a disposal facility for radioactive waste. 

 Relevant features, events and processes relating to the site are those that might influence the long 
term performance of the disposal facility and thus could affect safety. These are addressed in a safety 
case and in a supporting safety assessment. 
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Types of events and circumstances are shown in the table below. 

 

Notes:  A scenario is a postulated or assumed set of conditions and/or events. A scenario may represent 
the conditions at a single point in time or a single event, or a time history of conditions and/or 
events. 
Anticipated operational occurrence; beyond design basis accident; design basis accident: see 
plant states (considered in design). 
These terms use the following attributes: acute and chronic; actual and postulated; unintentional 
and intentional causes; malicious and non-malicious; nuclear and radiological. 
Dictionary (Concise Oxford English Dictionary [27]) definitions: 
Circumstance: A fact or condition connected with or relevant to an event or an action. 
Occurrence: The fact or frequency of something occurring; an incident or event. 
Situation: A set of circumstances in which one finds oneself. 

exclusion 

The deliberate excluding of a particular type of exposure from the scope of an instrument of regulatory control 

on the grounds that it is not considered amenable to control through the regulatory instrument in question. 

exemption 

The determination by a regulatory body that a source or practice need not be subject to some or all aspects of 

regulatory control on the basis that the exposure and the potential exposure due to the source or practice are 

too small to warrant the application of those aspects or that this is the optimum option for protection irrespective 

of the actual level of the doses or risks. 

See also clearance (1) and exclusion. 

exposure 

1. The state or condition of being subject to irradiation. 

! Exposure should not be used as a synonym for dose. Dose is a measure of the effects of exposure. 

 Exposure to ionizing radiation can be broadly divided into exposure categories according to the status 
of the individual(s) exposed; into exposure situations according to the circumstances of the exposure; 
and according to the source of the exposure. 

acute exposure. Exposure received within a short period of time. 
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 Normally used to refer to exposure of sufficiently short duration that the resulting doses can be 
treated as instantaneous (e.g. less than an hour). 

external exposure. Exposure to radiation from a source outside the body. 

 Contrasted with internal exposure. 

internal exposure. Exposure to radiation from a source within the body. 

 Contrasted with external exposure. 

transboundary exposure. Exposure of members of the public in one State due to radioactive 
material released via accidents, discharges or waste disposal in another State. 

 See also potential exposure. 

2. The sum of the electrical charges of all the ions of one sign produced in air by X rays or gamma radiation 

when all electrons liberated by photons in a suitably small element of volume of air are completely stopped 

in air, divided by the mass of the air in the volume element. 

 Unit: C/kg (in the past, the röntgen (R) was used). 

3. The time integral of the potential alpha energy concentration in air, or of the corresponding equilibrium 

equivalent concentration, to which an individual is exposed over a given period (e.g. a year). 

 Used in connection with exposure due to decay products of 222Rn or 220Rn. 

 The SI unit is J·h/m3 for potential alpha energy concentration or Bq·h/m3 for equilibrium equivalent 
concentration. 

exposure due to radon. The time integral over the activity concentration of radon for a defined 
period of time. Exposure due to radon is a measurand related to the potential alpha energy 
exposure with the equilibrium factor taken into account and is, therefore, related to the effective 
dose. 

4. [“[T]he product of the air concentration of a radionuclide to which a person is exposed … and the time of 

exposure. More generally, when the air concentration varies with time, the time integral of the air 

concentration of a radionuclide to which a person is exposed, integrated over the time of exposure.”] 

 This definition, quoted verbatim from Ref. [28], reflects a loose usage of exposure found in particular 
in the context of airborne radon. This usage is listed here for information, but it is discouraged. 

facilities and activities 

A general term encompassing nuclear facilities, uses of all sources of ionizing radiation, all radioactive waste 

management activities, transport of radioactive material and any other practice or circumstances in which 

people may be subject to exposure to radiation from naturally occurring or artificial sources. 

 ‘Facilities’ includes: nuclear facilities; irradiation installations; some mining and raw material 
processing facilities such as uranium mines; radioactive waste management facilities; and any other 
places where radioactive material is produced, processed, used, handled, stored or disposed of — or 
where radiation generators are installed — on such a scale that consideration of protection and safety 
is required. 

 ‘Activities’ includes: the production, use, import and export of radiation sources for industrial, research 
and medical purposes; the transport of radioactive material; the decommissioning of facilities; 
radioactive waste management activities such as the discharge of effluents; and some aspects of the 
remediation of sites affected by residues from past activities. 



PREDIS Glossary – 2022 Update  

 

 

 
Page 31/74 

 

 

 The intention is to include any human activity that introduces additional sources of radiation or 
additional exposure pathways, or that modifies the network of exposure pathways from existing 
sources, so as to increase the exposure or the likelihood of exposure of people or the number of 
people exposed. 

 The term ‘facilities and activities’ is intended to provide an alternative to the terminology of sources 
and practices (or interventions) to refer to general categories of situations. 

 For example, a practice may involve many different facilities and/or activities, whereas the general 
definition (1) of source is too broad in some cases: a facility or activity might constitute a source, or 
might involve the use of many sources, depending upon the interpretation used. 

 The term ‘facilities and activities’ is very general, and includes those for which little or no regulatory 
control may be necessary or achievable: the more specific terms authorized facility and authorized 
activity should be used to distinguish those facilities and activities for which any form of authorization 
has been given. 

 In the Fundamental Safety Principles (Safety Fundamentals), the term ‘facilities and activities — 
existing and new — utilized for peaceful purposes’ is abbreviated for convenience to facilities and 
activities as a general term encompassing any human activity that may cause people to be exposed 
to radiation risks arising from naturally occurring or artificial sources (see SF-1 [17], para. 1.9). 

 Facilities and activities are listed as follows in GSR Part 4 (Rev. 1) [11]: 

‘Facilities’ includes: 

(a) Nuclear power plants; 

(b) Other reactors (such as research reactors and critical assemblies); 

(c) Enrichment facilities and nuclear fuel fabrication facilities; 

(d) Conversion facilities used to generate uranium hexafluoride (UF6); 

(e) Storage facilities and reprocessing plants for irradiated fuel; 

(f) Facilities for radioactive waste management where radioactive waste is treated, conditioned, 

stored or disposed of; 

(g) Any other places where radioactive materials are produced, processed, used, handled or stored; 

(h) Irradiation installations for medical, industrial, research and other purposes, and any places 

where radiation generators are installed; 

(i) Facilities where the mining and processing of radioactive ores (such as ores of uranium and 

thorium) are carried out. 

‘Activities’ includes: 

(a) The production, use, import and export of radiation sources for medical, industrial, research and 

other purposes; 

(b) The transport of radioactive material; 

(c) The decommissioning of facilities and the closure of repositories for radioactive waste; 

(d) The close-out of facilities where the mining and processing of radioactive ores was carried out; 

(e) Activities for radioactive waste management such as the discharge of effluents; 

(f) The remediation of sites affected by residues from past activities. 

failure (technical) 

Loss of the ability of a structure, system or component to function within acceptance criteria. 

! Note that the structure, system or component is considered to fail when it becomes incapable of 
functioning, whether or not this is needed at that time. 

! A failure in, for example, a backup system may not be manifest until the system is called upon to 
function, either during testing or on failure of the system it is backing up. 
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 A failure may be the result of, for example, a hardware fault, a software fault, a system fault, an 
operator error or a maintenance error. 

common cause failure. Failures of two or more structures, systems or components due to a 
single specific event or cause. 

 For example, the single specific event or cause of failures (which may be failures of different 
types) could be a design deficiency, a manufacturing deficiency, operation and maintenance 
errors, a natural phenomenon, a human induced event, saturation of signals, or an unintended 
cascading effect from any other operation or failure within the plant or from a change in ambient 
conditions. 

 Common causes may be internal or external to a system. 

common mode failure. Failures of two or more structures, systems or components in the same 
manner or mode due to a single specific event or cause. 

 Common mode failure is a type of common cause failure in which the structures, systems or 
components fail in the same way (although they may not be in close proximity). 

fissile material 

1. Material containing any fissile nuclides. 

fissile nuclide. Nuclides, in particular 233U, 235U, 239Pu and 241Pu, that are able to support a self-
sustaining nuclear chain reaction with neutrons of all energies, but predominantly with slow 
neutrons. 

2. Uranium-233, 235U, 239Pu and 241Pu. 

Excluded from this definition are the following: 

(a) Natural uranium or depleted uranium that is unirradiated; 

(b) Natural uranium or depleted uranium that has been irradiated in thermal reactors only; 

(c) Material with fissile nuclides less than a total of 0.25 g; 

(d) Any combination of (a), (b) or (c). 

These exclusions are valid only if there is no other material with fissile nuclides in the package or in the 

consignment if shipped unpackaged. (See SSR-6 (Rev. 1) [2].) 

 This definition is specific to the Transport Regulations [2]. As with radioactive material, this is not a 
scientific definition, but one designed to serve a specific regulatory purpose. 

See also fissionable material. 

fission product 

A radionuclide produced by nuclear fission. 

 Used in contexts where the radiation emitted by the radionuclide is the potential hazard. 

fissionable material 

Material containing any fissionable nuclides. 
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fissionable nuclide. Nuclides such as 238U that are capable of supporting a self-sustaining 
nuclear chain reaction, including a self-sustaining nuclear chain reaction with fast neutrons. 

See also fissile material. 

graded approach 

1. For a system of control, such as a regulatory system or a safety system, a process or method in which 

the stringency of the control measures and conditions to be applied is commensurate, to the extent 

practicable, with the likelihood and possible consequences of, and the level of risk associated with, a loss 

of control. 

 An example of a graded approach in general would be a structured method by means of which the 
stringency of application of requirements is varied in accordance with the circumstances, the 
regulatory systems used, the management systems used, etc. 

 For example, a method in which: 

(1) The significance and complexity of a product or service are determined; 

(2) The potential impacts of the product or service on health, safety, security, the environment, and 

the achieving of quality and the organization’s objectives are determined; 

(3) The consequences if a product fails or if a service is carried out incorrectly are taken into account. 

 The use of a graded approach is intended to ensure that the necessary levels of analysis, 
documentation and actions are commensurate with, for example, the magnitudes of any radiological 
hazards and non-radiological hazards, the nature and the particular characteristics of a facility, and 
the stage in the lifetime of a facility. 

2. An application of safety requirements that is commensurate with the characteristics of the facilities and 

activities or the source and with the magnitude and likelihood of the exposures. 

See also exclusion, exemption, clearance and optimization. 

half-life, T½ 

1. For a radionuclide, the time required for the activity to decrease, by a radioactive decay process, by half. 

 Where it is necessary to distinguish this from other half-lives (see (2)), the term radioactive half-life 
should be used. 

 The half-life is related to the decay constant, λ, by the expression: 

𝑇1/2 =
ln 2

𝜆
 

2. The time taken for the quantity of a specified material (e.g. a radionuclide) in a specified place to decrease 

by half as a result of any specified process or processes that follow exponential patterns similar to 

radioactive decay. 

biological half-life. The time taken for the quantity of a material in a specified tissue, organ or 
region of the body (or any other specified biota) to halve as a result of biological processes. 

effective half-life, Teff . The time taken for the activity of a radionuclide in a specified place to 
halve as a result of all relevant processes. 

1

𝑇𝑒𝑓𝑓
= ∑

1

𝑇𝑖
𝑖
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where Ti is the half-life for process i. 

radioactive half-life. For a radionuclide, the time required for the activity to decrease, by a 
radioactive decay process, by half. 

 The term physical half-life is also used for this concept. 

hazard 

The potential for harm or other detriment, especially for radiation risks; a factor or condition that might operate 

against safety. 

immobilization 

See radioactive waste management (1). 

indicator 

condition indicator. Characteristic of a structure, system or component that can be observed, 
measured or trended to infer or directly indicate the current and future ability of the structure, 
system or component to function within acceptance criteria. 

functional indicator. Condition indicator that is a direct indication of the current ability of a 
structure, system or component to function within acceptance criteria. 

performance indicator. Characteristic of a process that can be observed, measured or trended 
to infer or directly indicate the current and future performance of the process, with particular 
emphasis on satisfactory performance for safety. 

knowledge management 

An integrated, systematic approach to identifying, managing and sharing an organization’s knowledge and 

enabling groups of people to create new knowledge collectively to help in achieving the organization’s 

objectives. 

 In the context of management systems, knowledge management helps an organization to gain insight 
and understanding from its own experience. 

 Specific activities in knowledge management help the organization to better acquire, record, store and 
utilize knowledge. 

 The term ‘knowledge’ is often used to refer to bodies of facts and principles accumulated by humankind 
over the course of time. 

 Explicit knowledge is knowledge that is contained in, for example, documents, drawings, calculations, 
designs, databases, procedures and manuals. 

 Tacit knowledge is knowledge that is held in a person’s mind and has typically not been captured or 
transferred in any form (if it were, it would become explicit knowledge). 

 Knowledge is distinct from information: data yield information and knowledge is gained by acquiring, 
understanding and interpreting information. 

 Knowledge and information each consist of true statements, but knowledge serves a purpose: 
knowledge confers a capacity for effective action. 
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 Knowledge for an organization is the acquiring, understanding and interpreting of information. 

 Knowledge may be applied for such purposes as: problem solving and learning; forming judgements 
and opinions; decision making, forecasting and strategic planning; generating feasible options for 
action and taking actions to achieve desired results. 

 Knowledge also protects intellectual assets from decay, augments intelligence and provides increased 
flexibility. 

level 

clearance level. A value, established by a regulatory body and expressed in terms of activity 
concentration, at or below which regulatory control may be removed from a source of radiation 
within a notified or authorized practice. 

See also clearance (1). 

diagnostic reference level. A level used in medical imaging to indicate whether, in routine 
conditions, the dose to the patient or the amount of radiopharmaceuticals administered in a 
specified radiological procedure for medical imaging is unusually high or unusually low for that 
procedure [1]. 

 For the use of radiopharmaceuticals, the diagnostic reference level is a level of activity for typical 
examinations for groups of standardized patients or for a standard phantom and for broadly 
defined types of equipment. 

 The diagnostic reference levels are indicative of good practice, when not exceeded, for standard 
procedures in which good practices and normal practices are applied with regard to diagnostic 
performance and technical performance. 

emergency action level (EAL). A specific, predetermined criterion for observable conditions 
used to detect, recognize and determine the emergency class. 

 An emergency action level could represent an instrument reading, the status of a piece of 
equipment or any observable event, such as a fire. 

exemption level. A value, established by a regulatory body and expressed in terms of activity 
concentration, total activity, dose rate or radiation energy, at or below which a source of radiation 
need not be subject to some or all aspects of regulatory control. 

 A regulatory body may also grant exemption on a case by case basis, following notification. 

 Although the term exemption level does not strictly apply in such a situation, a criterion for 
exemption may nevertheless be established by the regulatory body, expressed in similar terms 
or, alternatively, expressed in terms of annual dose on the basis of an appropriate dose 
assessment. (See GSR Part 3 [1] and para. 5.12 of RS-G-1.7 [13].) 

 Values of exemption levels are specified in table I.1 and table I.2 of schedule I of GSR Part 3 [1]. 

investigation level. The value of a quantity such as effective dose, intake or contamination per 
unit area or volume at or above which an investigation would be conducted. 

operational intervention level (OIL). A set level of a measurable quantity that corresponds to a 
generic criterion. 

 Operational intervention levels are typically expressed in terms of dose rates or of activity of 
radioactive material released, time integrated air activity concentrations, ground or surface 
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concentrations, or activity concentrations of radionuclides in environmental, food or water 
samples. 

 An operational intervention level is used immediately and directly (without further assessment) to 
determine the appropriate protective actions on the basis of an environmental measurement. 

recording level. A level of dose, exposure or intake specified by the regulatory body at or above 
which values of dose to, exposure of or intake by workers are to be entered in their individual 
exposure records. 

reference level. For an emergency exposure situation or an existing exposure situation, the level 
of dose, risk or activity concentration above which it is not appropriate to plan to allow exposures 
to occur and below which optimization of protection and safety would continue to be implemented. 

 The value chosen for a reference level will depend upon the prevailing circumstances for the 
exposure under consideration. 

life, lifetime 

design life. The period of time during which a facility or component is expected to perform 
according to the technical specifications to which it was produced. 

operating lifetime, operating life 

1. The period during which an authorized facility is used for its intended purpose, until 

decommissioning or closure. 

 The synonyms operating period and operational period are also used. 

2. [The period during which a spent fuel or a radioactive waste management facility is used for 

its intended purpose. In the case of a disposal facility, the period begins when spent fuel or 

radioactive waste is first emplaced in the facility and ends upon closure of the facility.] (See 

Ref. [5].) 

qualified life. Period for which a structure, system or component has been demonstrated, through 
testing, analysis or experience, to be capable of functioning within acceptance criteria during 
specific operating conditions while retaining the ability to perform its safety functions in accident 
conditions for a design basis accident or a design basis earthquake. 

service life. The period from initial operation to final withdrawal from service of a structure, 
system or component. 

life cycle management 

Life management (or lifetime management) in which due recognition is given to the fact that at all stages in the 

lifetime there may be effects that need to be taken into consideration. 

 An example is the approach to products, processes and services in which it is recognized that at all 
stages in the lifetime of a product (extraction and processing of raw materials, manufacturing, transport 
and distribution, use and reuse, and recycling and waste management) there are environmental 
impacts and economic consequences. 

 The term ‘life cycle’ (as opposed to lifetime) implies that the life is genuinely cyclical (as in the case of 
recycling or reprocessing). 

See also ‘cradle to grave’ approach and ageing management. 
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limit 

The value of a quantity used in certain specified activities or circumstances that must not be exceeded. 

! The term limit should only be used for a criterion that must not be exceeded; for example, where 
exceeding the limit would cause some form of legal sanction to be invoked. 

! Criteria used for other purposes — for example, to indicate a need for closer investigation or a review 
of procedures, or as a threshold for reporting to a regulatory body — should be described using other 
terms, such as reference level. 

acceptable limit. A limit acceptable to the regulatory body. 

 The term acceptable limit is usually used to refer to a limit on the predicted radiological 
consequences of an accident (or on potential exposures if they occur) that is acceptable to the 
relevant regulatory body when the probability of occurrence of the accident or potential 
exposures has been taken into account (i.e. on the basis that it is unlikely to occur). 

 The term authorized limit should be used to refer to limits on doses or risks, or on releases of 
radionuclides, which are acceptable to the regulatory body on the assumption that they are likely 
to occur. 

annual limit on exposure (ALE). The potential alpha energy exposure in a year that would result 
in inhalation of the annual limit on intake (ALI). 

 Used for exposure due to decay products of 222Rn or 220Rn. 

 In units of J·h/m3. 

annual limit on intake (ALI). The intake by inhalation or ingestion or through the skin of a given 
radionuclide in a year by the reference individual which would result in a committed dose equal 
to the relevant dose limit. 

 The annual limit on intake is expressed in units of activity. 

See Refs [21, 22]. 

authorized limit. A limit on a measurable quantity, established or formally accepted by a 
regulatory body. 

! Wherever possible, authorized limit should be used in preference to prescribed limit. 

 Equivalent in meaning to prescribed limit, authorized limit has been more commonly used in 
radiation safety and the safety of radioactive waste management, in particular in the context of 
limits on discharges. 

derived limit. A limit on a measurable quantity set, on the basis of a model, such that compliance 
with the derived limit may be assumed to ensure compliance with a primary limit. 

dose limit. The value of the effective dose or the equivalent dose to individuals in planned 
exposure situations that is not to be exceeded. 

operational limits and conditions. A set of rules setting forth parameter limits, the functional 
capability and the performance levels of equipment and personnel approved by the regulatory 
body for safe operation of an authorized facility. 

[prescribed limit]. A limit established or accepted by the regulatory body. 
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 The term authorized limit is preferred. 

primary limit. A limit on the dose or risk to an individual. 

safety limits. Limits on operational parameters within which an authorized facility has been 
shown to be safe. 

 Safety limits are operational limits and conditions beyond those for normal operation. 

[secondary limit]. A limit on a measurable quantity that corresponds to a primary limit. 

! Such a limit meets the definition of derived limit, and derived limit should be used. 

 For example, the annual limit on intake, a derived limit, corresponds to the primary limit on 
annual effective dose for a worker. 

management system 

A set of interrelated or interacting elements (system) for establishing policies and objectives and enabling the 

objectives to be achieved in an efficient and effective manner. 

 The component parts of the management system include the organizational structure, resources and 
organizational processes. 

 Management is defined (in ISO 9000) [39] as coordinated activities to direct and control an 
organization. 

 The management system integrates all elements of an organization into one coherent system to 
enable all of the organization’s objectives to be achieved. These elements include the organizational 
structure, resources and processes. 

 Personnel, equipment and organizational culture as well as the documented policies and processes 
form parts of the management system. 

 The organization’s processes have to address the totality of the requirements on the organization as 
established in, for example, IAEA safety standards and other international codes and standards. 

integrated management system. A single coherent management system for facilities and 
activities in which all the component parts of an organization are integrated to enable the 
organization’s objectives to be achieved. 

 These component parts of an organization that are integrated include the organizational 
structure, resources and organizational processes. 

Management system review 

A regular and systematic evaluation by senior management of an organization of the suitability, adequacy, 

effectiveness and efficiency of its management system in executing the policies and achieving the goals and 

objectives of the organization. 

[mine or mill processing radioactive ores] 

Installation for mining, [milling] or processing ores containing uranium series or thorium series radionuclides. 

 A mine processing radioactive ores is any mine that yields ores containing uranium series or thorium 
series radionuclides, either in amounts or concentrations sufficient to warrant exploitation or, when 
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present in conjunction with other substances being mined, in amounts or concentrations that require 
radiation protection measures to be taken as determined by the regulatory body. 

 A mill processing radioactive ores is any facility for processing radioactive ores from a mine processing 
radioactive ores as here defined to produce a physical or chemical concentrate. 

 This entry was restricted to those mining and processing operations aimed at extracting uranium series 
or thorium series radionuclides and those aimed at the extraction of other substances from ore where 
this represents a significant radiological hazard. 

 Strictly speaking, a mill in the context of the processing of minerals is a facility for the processing of 
ore to reduce its particle size, especially by crushing or grinding. However, the term [mill] was used in 
a broader sense to denote a facility in which additional processing (e.g. hydrometallurgical processing) 
may also be carried out. 

! Owing to the possibility of confusion, the use of the word [mill] in this broader sense, in this expression 
or elsewhere, is discouraged. 

 This entry has been included for information only. Words are used with their usual dictionary meanings 
except for the term radioactive. See radioactive (2). 

minimization (of waste) 

The process of reducing the amount and activity of radioactive waste to a level as low as reasonably 

achievable, at all stages from the design of a facility or activity to decommissioning, by reducing the amount 

of waste generated and by means such as recycling and reuse, and treatment to reduce its activity, with due 

consideration for secondary waste as well as primary waste. 

 Minimization of waste is not to be confused with volume reduction. 

See radioactive waste management. 

minimum detectable activity (MDA) 

The radioactivity which, if present in a sample, produces a counting rate that will be detected (i.e. considered 

to be above background) with a certain level of confidence. 

 The ‘certain level of confidence’ is normally set at 95%; that is, a sample containing exactly the 
minimum detectable activity will, as a result of random fluctuations, be taken to be free of radioactivity 
5% of the time. 

 The minimum detectable activity is sometimes referred to as the detection limit or lower limit of 
detection. 

 The counting rate from a sample containing the minimum detectable activity is termed the 
determination level. 

[mining and milling] 

Mining in a mine that yields radioactive ores containing uranium series or thorium series radionuclides, either 

in amounts or concentrations sufficient to warrant exploitation or, when present in conjunction with other 

substances being mined, in amounts or concentrations that require radiation protection measures to be taken 

as determined by the regulatory body; and processing of radioactive ores from such mines to produce a 

chemical concentrate. 

 This entry was restricted to those mining and processing operations aimed at extracting uranium series 
or thorium series radionuclides and those aimed at the extraction of other substances from ore where 
this represents a significant radiological hazard. 
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 Strictly speaking, milling in the context of the processing of minerals is the processing of ore to reduce 
its particle size, especially by crushing or grinding. 

 However, in the context of this entry, the term [milling] was used in a broader sense to include 
additional processing (e.g. hydrometallurgical processing). 

! Owing to the possibility of confusion, the use of the word [milling] in this broader sense, in this 
expression or elsewhere, is discouraged. 

 Mining includes in situ leaching, also known as solution mining or in situ recovery, which involves 
recovering minerals from ores in the ground by dissolving them and pumping the resultant solution to 
the surface so that the minerals can be recovered. 

 This entry has been included for information only. The terms mining and [milling] should be used with 
their usual dictionary meanings, qualified where necessary (e.g. by use of the term radioactive ores). 

See also mine or mill processing radioactive ores. 

model 

An analytical or physical representation or quantification of a real system and the ways in which phenomena 

occur within that system, used to predict or assess the behaviour of the real system under specified (often 

hypothetical) conditions. 

computational model. A calculational tool that implements a mathematical model. 

conceptual model. A set of qualitative assumptions used to describe a system (or part thereof). 

 These assumptions would normally cover, as a minimum, the geometry and dimensionality of 
the system, initial and boundary conditions, time dependence, and the nature of the relevant 
physical, chemical and biological processes and phenomena. 

mathematical model. A set of mathematical equations designed to represent a conceptual 
model. 

mechanistic model (biophysical model). Representation of an assumed or proven radiation 
induced biophysical process occurring on the molecular level, cellular level, organ level or level 
of the whole organism. 

physical model. A physical representation, at different scale and/or using different materials, of 
a structure or component, the performance of which may be related to that of the real structure or 
component. 

risk projection model. A conceptual model such as that for estimating the risk from radiation 
exposure at low doses and dose rates on the basis of epidemiological evidence concerning the 
risk from high doses and/or dose rates. 

additive risk projection model. A risk projection model in which exposure is assumed to lead 
to an attributable risk that is proportional to the dose but independent of the natural probability 
of the effect. 

multiplicative risk projection model. A risk projection model in which exposure is assumed to 
lead to an attributable risk that is proportional to the dose and to the natural probability of the 
effect. 
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seismotectonic model. A model that characterizes seismic sources in the region around a site 
of interest, including the aleatory uncertainties and the epistemic uncertainties in the seismic 
source characteristics. 

monitoring 

1. The measurement of dose, dose rate or activity for reasons relating to the assessment or control of 

exposure to radiation or exposure due to radioactive substances, and the interpretation of the results. 

 ‘Measurement’ is used somewhat loosely. The ‘measurement’ of dose often means the measurement 
of a dose equivalent quantity as a proxy (i.e. substitute) for a dose quantity that cannot be measured 
directly. Also, sampling may be involved as a preliminary step to measurement. 

 Measurements may actually be of radiation levels, airborne activity concentrations, levels of 
contamination, quantities of radioactive material or individual doses. 

 The results of these measurements may be used to assess radiological hazards or doses resulting or 
potentially resulting from exposure. 

 Monitoring may be subdivided in two different ways: according to where the measurements are made, 
into individual monitoring, workplace monitoring, source monitoring and environmental monitoring; 
and, according to the purpose of the monitoring, into routine monitoring, task related monitoring and 
special monitoring. 

area monitoring. A form of workplace monitoring in which an area is monitored by taking 
measurements at different points in that area. 

 As opposed to measurements by a static monitor. 

environmental monitoring. The measurement of external dose rates due to sources in the 
environment or of radionuclide concentrations in environmental media. 

 Contrasted with source monitoring. 

individual monitoring. Monitoring using measurements by equipment worn by individuals, or 
measurements of quantities of radioactive substances in or on, or taken into, the bodies of 
individuals, or measurements of quantities of radioactive substances excreted from the body by 
individuals. 

 Also called personal monitoring. 

 For workers, usually contrasted with workplace monitoring. 

 It includes, for example, measurements of quantities of radioactive substances taken into the 
body made using breathing zone air samplers. 

[personal monitoring]. Synonymous with individual monitoring. 

 This usage may be confusing and is discouraged in favour of individual monitoring. 

[personnel monitoring]. A combination of individual monitoring and workplace monitoring. 

 This usage may be confusing and is discouraged in favour of individual monitoring and/or 
workplace monitoring, as appropriate. 

routine monitoring. Monitoring associated with continuing operations and intended: (1) to 
demonstrate that working conditions, including the levels of individual dose, remain satisfactory; 
and (2) to meet regulatory requirements. 
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 Routine monitoring can be individual monitoring or workplace monitoring. 

 Contrasting terms: task related monitoring and special monitoring. 

source monitoring. The measurement of activity in radionuclides being released to the 
environment or of external dose rates due to sources within a facility or activity. 

 Contrasted with environmental monitoring. 

special monitoring. Monitoring designed to investigate a specific situation in the workplace for 
which insufficient information is available to demonstrate adequate control, by providing detailed 
information to elucidate any problems and to define future procedures. 

 Special monitoring would normally be undertaken at the commissioning stage of new facilities, 
following major modifications either to facilities or to procedures, or when operations are being 
carried out under abnormal circumstances, such as following an accident. 

 Special monitoring can be individual monitoring or workplace monitoring. 

 Contrasting terms: routine monitoring and task related monitoring. 

task related monitoring. Monitoring in relation to a specific operation, to provide data to support 
immediate decisions on the management of the operation. 

 Task related monitoring can be individual monitoring or workplace monitoring. 

 Contrasting terms: routine monitoring and special monitoring. 

workplace monitoring. Monitoring using measurements made in the working environment. 

 Usually contrasted with individual monitoring. 

2. Continuous or periodic measurement of radiological or other parameters or determination of the status of 

a structure, system or component. 

 Sampling may be involved as a preliminary step to measurement. 

 Although the concept is not fundamentally different from definition (1), this definition is more suited to 
the types of monitoring concerned primarily with safety (i.e. keeping sources under control) rather than 
with protection (i.e. controlling exposure). 

 This definition is particularly relevant to monitoring the status of a nuclear installation by tracking plant 
variables, or monitoring the long term performance of a waste disposal facility by tracking variables 
such as water fluxes. 

 These examples differ from definition (1) in that the routine measurements are themselves of no 
particular interest; the monitoring is only intended to detect unexpected deviations if they occur. 

condition monitoring. Continuous or periodic tests, inspections, measurement or trending of the 
performance or physical characteristics of structures, systems and components to indicate current 
or future performance and the potential for failure. 

 Condition monitoring is usually conducted on a non-intrusive basis. 

naturally occurring radioactive material (NORM) 

Radioactive material containing no significant amounts of radionuclides other than naturally occurring 

radionuclides. 
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 The exact definition of ‘significant amounts’ would be a regulatory decision. 

 Material in which the activity concentrations of the naturally occurring radionuclides have been 
changed by a process is included in naturally occurring radioactive material (NORM). 

 Naturally occurring radioactive material or NORM should be used in the singular unless reference is 
explicitly being made to various materials. 

normal operation 

See plant states (considered in design). 

nuclear facility 

1. A facility (including associated buildings and equipment) in which nuclear material is produced, 

processed, used, handled, stored or disposed of. 

 Also nuclear fuel cycle facility. 

See also facilities and activities and nuclear installation. 

2. [A facility (including associated buildings and equipment) in which nuclear material is produced, 

processed, used, handled, stored or disposed of, if damage to or interference with such facility could lead 

to the release of significant amounts of radiation or radioactive material.] (See Refs [40–43].) 

! This usage is specific to the revised Convention on the Physical Protection of Nuclear Material and 
Nuclear Facilities [40–43], for the purposes of the Convention, and should otherwise be avoided. 

 The Final Act of the Convention on the Physical Protection of Nuclear Material and Nuclear Facilities 
was approved on 8 July 2005. 

3. [“[A] civilian facility and its associated land, buildings and equipment in which radioactive materials are 

produced, processed, used, handled, stored or disposed of on such a scale that consideration of safety 

is required”.] (From Ref. [5].) 

! This usage is specific to the Joint Convention on the Safety of Spent Fuel Management and on the 
Safety of Radioactive Waste Management [5], for the purposes of the Joint Convention, and should 
otherwise be avoided. 

 Essentially synonymous with authorized facility, and hence more general than nuclear installation. 

 Note that this differs from safeguards terminology, in which installation is more general than facility. 

nuclear installation 

1. Any nuclear facility subject to authorization that is part of the nuclear fuel cycle, except facilities for the 

mining or processing of uranium ores or thorium ores and disposal facilities for radioactive waste. 

 This definition thus includes: nuclear power plants; research reactors (including subcritical and critical 
assemblies) and any adjoining radioisotope production facilities; storage facilities for spent fuel; 
facilities for the enrichment of uranium; nuclear fuel fabrication facilities; conversion facilities; facilities 
for the reprocessing of spent fuel; facilities for the predisposal management of radioactive waste 
arising from nuclear fuel cycle facilities; and nuclear fuel cycle related research and development 
facilities. 

2. [For each Contracting Party, any land-based civil nuclear power plant under its jurisdiction, including such 

storage, handling and treatment facilities for radioactive materials as are on the same site and are directly 

related to the operation of the nuclear power plant. Such a plant ceases to be a nuclear installation when 

all nuclear fuel elements have been removed permanently from the reactor core and have been stored 
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safely in accordance with approved procedures, and a decommissioning programme has been agreed to 

by the regulatory body.] (See Ref. [4].) 

nuclear material 

Plutonium except that with isotopic concentration exceeding 80% in 238Pu; 233U; uranium enriched in the 

isotope 235 or 233; uranium containing the mixture of isotopes as occurring in nature other than in the form of 

ore or ore residue; any material containing one or more of the foregoing. (See Refs [40–43].) 

 Nuclear material is necessary for the production of nuclear weapons or other nuclear explosive 
devices. Under comprehensive safeguards agreements, the IAEA verifies that all nuclear material 
subject to safeguards has been declared and placed under safeguards. 

 Certain non-nuclear materials are essential for the use or production of nuclear material and may also 
be subject to IAEA safeguards under certain agreements. 

 The Final Act of the Convention on the Physical Protection of Nuclear Material and Nuclear Facilities 
was approved on 8 July 2005. 

 The Statute of the IAEA [44] uses the term special fissionable material, with the meaning essentially 
of nuclear material as defined here, but explicitly excluding source material. 

 For the purposes of IAEA safeguards agreements, nuclear material is defined as “any source 
material…or special fissionable material…as defined in Article XX of [the Statute of the IAEA]” [45]. 
The meaning is essentially the same as that of nuclear material as defined here. 

 The Paris Convention on Third Party Liability in the Field of Nuclear Energy [46] uses the term ‘nuclear 
substances’, which means nuclear fuel (other than natural uranium and depleted uranium) and 
radioactive products or radioactive waste. 

See also source material. 

(nuclear) safety 

The achievement of proper operating conditions, prevention of accidents and mitigation of accident 

consequences, resulting in protection of workers, the public and the environment from undue radiation risks. 

 Often abbreviated to safety in IAEA publications on nuclear safety. Safety means nuclear safety unless 
otherwise stated, in particular when other types of safety (e.g. fire safety, conventional industrial 
safety) are also being discussed. 

See protection and safety for a discussion of the relationship between nuclear safety and radiation protection. 

operating organization 

1. Any organization or person applying for authorization or authorized to operate an authorized facility or to 

conduct an authorized activity and responsible for its safety. 

! Note that such an organization may be the operating organization before operation starts. 

 This includes, inter alia, private individuals, governmental bodies, consignors or carriers, licensees, 
hospitals and self-employed persons. 

 Operating organization includes either those who are directly in control of a facility or an activity during 
use of a source (such as radiographers or carriers) or, in the case of a source not under control (such 
as a lost or illicitly removed source or a re-entering satellite), those who were responsible for the source 
before control over it was lost. 
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 In practice, for an authorized facility, the operating organization is normally also the registrant or 
licensee. However, the separate terms are retained to refer to the two different capacities. 

See also operator. 

2. The organization (and its contractors) which undertakes the siting, design, construction, commissioning 

and/or operation of a nuclear facility. 

! This usage is particular to documentation relating to the safety of radioactive waste management, with 
the corresponding understanding of siting as a multistage process. 

! This difference is partly a reflection of the particularly crucial role of siting in the safety of repositories. 

operation 

All activities performed to achieve the purpose for which an authorized facility was constructed. 

 For a nuclear power plant, this includes maintenance, refuelling, in-service inspection and other 
associated activities. 

 The terms siting, design, construction, commissioning, operation and decommissioning are normally 
used to delineate the six major stages of the lifetime of an authorized facility and of the associated 
licensing process. In the special case of disposal facilities for radioactive waste, decommissioning is 
replaced in this sequence by closure. 

See also abnormal operation and normal operation. 

operator 

Any person or organization applying for authorization or authorized and/or responsible for safety when 

undertaking activities or in relation to any nuclear facilities or sources of ionizing radiation. 

 Operator includes, inter alia, private individuals, governmental bodies, consignors or carriers, 
licensees, hospitals, self-employed persons. 

! Operator is sometimes used to refer to operating personnel (e.g. control room operators). If used in 
this way, particular care should be taken to ensure that there is no possibility of confusion. 

 Operator includes either those who are directly in control of a facility or an activity during use or 
transport of a source (such as radiographers or carriers) or, in the case of a source not under control 
(such as a lost or illicitly removed source or a re-entering satellite), those who were responsible for the 
source before control over it was lost. 

 Synonymous with operating organization. 

optimization (of protection and safety) 

1. The process of determining what level of protection and safety would result in the magnitude of individual 

doses, the number of individuals (workers and members of the public) subject to exposure and the 

likelihood of exposure being as low as reasonably achievable, economic and social factors being taken 

into account (ALARA). 

2. The management of the radiation dose to the patient commensurate with the medical purpose. 

 For medical exposures of patients.  ‘Optimization of protection and safety has been implemented’ 
means that optimization of protection and safety has been applied and the results of that process have 
been implemented. 

! This is not the same as optimization of the process or practice concerned. An explicit term such as 
optimization of protection and safety should be used. 
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! The acronym ALARA should not be used to mean optimization of protection and safety. 

overpack 

1. See radioactive waste management (1). 

2. An enclosure used by a single consignor to contain one or more packages and to form one unit for 

convenience of handling and stowage during transport. (See SSR-6 (Rev. 1) [2].) 

packaging 

1. One or more receptacles and any other components or materials necessary for the receptacles to perform 

containment and other safety functions. (See SSR-6 (Rev. 1) [2].) 

2. See radioactive waste management (1). 

passive component 

A component whose functioning does not depend on an external input such as actuation, mechanical 

movement or supply of power. 

 A passive component has no moving part, and, for example, only experiences a change in pressure, 
in temperature or in fluid flow in performing its functions. In addition, certain components that function 
with very high reliability based on irreversible action or change may be assigned to this category. 

 Examples of passive components are heat exchangers, pipes, vessels, electrical cables and 
structures. It is emphasized that this definition is necessarily general in nature, as is the corresponding 
definition of active component. 

 Certain components, such as rupture discs, check valves, safety valves, injectors and some solid state 
electronic devices, have characteristics which require special consideration before designation as an 
active component or a passive component. 

 Any component that is not a passive component is an active component. 

See also component, core components and structures, systems and components. 

plant equipment (for a nuclear power plant) 
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item important to safety. An item that is part of a safety group and/or whose malfunction or 
failure could lead to radiation exposure of the site personnel or members of the public. 

 Items important to safety include: 

⎯ Those structures, systems and components whose malfunction or failure could lead to 
undue radiation exposure of site personnel or members of the public; 

⎯ Those structures, systems and components that prevent anticipated operational 
occurrences from leading to accident conditions; 

⎯ Safety features (for design extension conditions); 

⎯ Those features that are provided to mitigate the consequences of malfunction or failure 
of structures, systems and components. 

protection system. System that monitors the operation of a reactor and which, on sensing an 
abnormal condition, automatically initiates actions to prevent an unsafe or potentially unsafe 
condition. 

! This use of the term protection refers to protection of the plant (protection (2)). 

 The system in this case encompasses all electrical and mechanical devices and circuitry, from 
sensors to actuation device input terminals. 

safety actuation system. The collection of equipment required to accomplish the necessary 
safety actions when initiated by the protection system. 

safety feature (for design extension conditions). Item that is designed to perform a safety 
function for or that has a safety function for design extension conditions. 

 The concept of safety features (for design extension conditions) also applies for research 
reactors and nuclear fuel cycle facilities. 

safety related item. An item important to safety that is not part of a safety system. 

safety related system. A system important to safety that is not part of a safety system. 

 A safety related instrumentation and control system, for example, is an instrumentation and 
control system that is important to safety but which is not part of a safety system. 

safety system. A system important to safety, provided to ensure the safe shutdown of the reactor 
or the residual heat removal from the reactor core, or to limit the consequences of anticipated 
operational occurrences and design basis accidents. 

 Safety systems consist of the protection system, the safety actuation systems and the safety 
system support features. 

 Components of safety systems may be provided solely to perform safety functions, or may 
perform safety functions in some plant operational states and non-safety functions in other 
operational states. 

safety system settings. Settings for levels at which safety systems are automatically actuated 
in the event of anticipated operational occurrences or design basis accidents, to prevent safety 
limits from being exceeded. 

safety system support features. The collection of equipment that provides services such as 
cooling, lubrication and energy supply required by the protection system and the safety actuation 
systems. 
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! After an initiating event, some required safety system support features may be initiated by the 
protection system and others may be initiated by the safety actuation systems they serve; other 
required safety system support features may not need to be initiated if they are in operation at 
the time of the initiating event. 

plant states (considered in design): 

! The entries that follow (terms and definitions) relate to consideration at the design stage (i.e. by means 
of hypothetical scenarios). 

! Care needs to be taken to select, use and relate defined terms and other words in such a way that 
clear distinctions are drawn and may be inferred between, for example: events and situations (see the 
entry for event); accidents and other incidents; what is actual (i.e. what is), possible (i.e. what might 
be) or potential (i.e. what could become), and what is hypothetical (i.e. what is postulated or assumed); 
and what is observed or determined objectively, and what is decided or declared subjectively. 

! ‘Conditions’, for example, is used in terms in the sense of rules set in design (as in operational limits 
and conditions) and also circumstances of operation (as in plant conditions); and in terms used in both 
design and operation (e.g. in accident conditions, service conditions). 

! Drafters and reviewers thus need to bear in mind whether text concerns design or operation, or both. 
The potential, the postulated or the assumed in design needs to be distinguished from the observed 
or the determined in operation; and the decided on or declared (such as an emergency), in both design 
and operation, needs to be distinguished from the former (i.e. the potential, the postulated, the 
assumed, the observed and the determined). 

 The concept of facility states as it is used in the safety standards for research reactors and for nuclear 
fuel cycle facilities is broadly equivalent to the concept of plant states for nuclear power plants. Unless 
otherwise indicated, the definitions of terms grouped under ‘plant states’ apply for nuclear power 
plants, research reactors and nuclear fuel cycle facilities. 

See also event, model, probabilistic safety assessment, uncertainty. 

 

accident conditions. Deviations from normal operation that are less frequent and more severe 
than anticipated operational occurrences. 

 Accident conditions comprise design basis accidents and design extension conditions. 

 Examples of such deviations include a major fuel failure or a loss of coolant accident (LOCA). 

See also accident and event. 
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anticipated operational occurrence. A deviation of an operational process from normal 
operation that is expected to occur at least once during the operating lifetime of a facility but 
which, in view of appropriate design provisions, does not cause any significant damage to items 
important to safety or lead to accident conditions. 

 Examples of anticipated operational occurrences are loss of normal electrical power and faults 
such as a turbine trip, malfunction of individual items of a normally running plant, failure to 
function of individual items of control equipment, and loss of power to the main coolant pump. 

 Some States and organizations use the term abnormal operation (for contrast with normal 
operation) for this concept. 

beyond design basis accident. Postulated accident with accident conditions more severe than 
those of a design basis accident. 

controlled state. Plant state, following an anticipated operational occurrence or accident 
conditions, in which fulfilment of the fundamental safety functions can be ensured and which can 
be maintained for a time sufficient to implement provisions to reach a safe state. 

design basis accident. A postulated accident leading to accident conditions for which a facility 
is designed in accordance with established design criteria and conservative methodology, and for 
which releases of radioactive material are kept within acceptable limits. 

design extension conditions. Postulated accident conditions that are not considered for design 
basis accidents, but that are considered in the design process of the facility in accordance with 
best estimate methodology, and for which releases of radioactive material are kept within 
acceptable limits. 

 For nuclear power plants and research reactors, design extension conditions comprise 
conditions in events without significant fuel degradation and conditions in events with melting of 
the reactor core. 

normal operation. Operation within specified operational limits and conditions. 

 For a nuclear power plant, this includes startup, power operation, shutting down, shutdown, 
maintenance, testing and refuelling. 

operational states. States defined under normal operation and anticipated operational 
occurrences. 

 Some States and organizations use the term operating conditions (in contrast to accident 
conditions) for this concept. 

safe state. Plant state, following an anticipated operational occurrence or accident conditions, in 
which the reactor is subcritical and the fundamental safety functions can be ensured and 
maintained stable for a long time. 

pretreatment (of waste) 

See radioactive waste management (1). 

probabilistic analysis 

 Probabilistic analysis is often taken to be synonymous with stochastic analysis. Strictly, however, 
‘stochastic’ conveys directly the idea of randomness (or at least apparent randomness), whereas 
‘probabilistic’ is directly related to probabilities, and hence only indirectly concerned with randomness. 
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 A natural event or process might more correctly be described as ‘stochastic’ (as in stochastic effect), 
whereas ‘probabilistic’ would be more appropriate for describing a mathematical analysis of stochastic 
events or processes and their consequences (such an analysis would, strictly, only be ‘stochastic’ if 
the analytical method itself included an element of randomness, e.g. Monte Carlo analysis). 

probabilistic safety assessment (PSA) 

A comprehensive, structured approach to identifying failure scenarios, constituting a conceptual and 

mathematical tool for deriving numerical estimates of risk. 

 Three levels of probabilistic safety assessment are generally recognized: 

⎯ Level 1 comprises the assessment of failures leading to determination of the frequency of core 

damage. 

⎯ Level 2 includes the assessment of containment response, leading, together with Level 1 results, to 

the determination of frequencies of failure of the containment and release to the environment of a 

given percentage of the reactor core’s inventory of radionuclides. 

⎯ Level 3 includes the assessment of off-site consequences, leading, together with the results of Level 

2 analysis, to estimates of public risks. 

(See, for example, Ref. [48].) 

‘living’ probabilistic safety assessment. A probabilistic safety assessment that is updated as 
necessary to reflect the current design and operational features, and is documented in such a 
way that each aspect of the PSA model can be directly related to existing plant information and 
plant documentation, or to the analysts’ assumptions in the absence of such information. 

processing (of waste) 

See radioactive waste management (1). 

protection 

1. (against radiation): 

radiation protection (also radiological protection). The protection of people from harmful 
effects of exposure to ionizing radiation, and the means for achieving this. 

See also protection and safety. 

 The International Commission on Radiological Protection and others use the term radiological 
protection, which is synonymous. 

 The accepted understanding of the term radiation protection is restricted to protection of people. 
Suggestions to extend the definition to include the protection of non-human species or the 
protection of the environment are controversial. 

2. (of a nuclear reactor). See plant equipment (for a nuclear power plant): protection system. 

3. (of nuclear material): 

physical protection. Measures for the protection of nuclear material or authorized facilities, 
designed to prevent unauthorized access or removal of fissile material or sabotage with regard to 
safeguards, as, for example, in the Convention on the Physical Protection of Nuclear Material. 
(See Refs [40–43].) 
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 The Final Act of the Convention on the Physical Protection of Nuclear Material and Nuclear 
Facilities was approved on 8 July 2005. 

protection and safety 

The protection of people against exposure to ionizing radiation or exposure due to radioactive material and the 

safety of sources, including the means for achieving this, and the means for preventing accidents and for 

mitigating the consequences of accidents if they do occur. 

 Safety is primarily concerned with maintaining control over sources, whereas (radiation) protection is 
primarily concerned with controlling exposure to radiation and its effects. 

 Clearly the two are closely connected: radiation protection (or radiological protection) is very much 
simpler if the source in question is under control, so safety necessarily contributes towards protection. 

 Sources come in many different types, and hence safety may be termed the safety of nuclear 
installations, radiation safety, the safety of radioactive waste management or safety in the transport of 
radioactive material, but protection (in this sense) is primarily concerned with protecting people against 
exposure, whatever the source, and so is always radiation protection. 

 For the purposes of the IAEA safety standards, protection and safety includes the protection of people 
against ionizing radiation and safety; it does not include non-radiation-related aspects of safety. 

 Protection and safety is concerned with both radiation risks under normal circumstances and radiation 
risks as a consequence of incidents, as well as with other possible direct consequences of a loss of 
control over a nuclear reactor core, nuclear chain reaction, radioactive source or any other source of 
radiation. 

 Safety measures include actions to prevent incidents and arrangements put in place to mitigate their 
consequences if they were to occur. 

protection of the environment 

Protection and conservation of: non-human species, both animal and plant, and their biodiversity; 

environmental goods and services such as the production of food and feed; resources used in agriculture, 

forestry, fisheries and tourism; amenities used in spiritual, cultural and recreational activities; media such as 

soil, water and air; and natural processes such as carbon, nitrogen and water cycles. 

 See also environment. 

qualification 

Process of determining whether a system or component is suitable for operational use. 

 Qualification is generally performed in the context of a specific set of qualification requirements for the 
specific facility and class of system and for the specific application. 

 Qualification may be accomplished in stages: for example, first, by the qualification of pre-existing 
equipment (usually early in the system realization process), then, in a second step, by the qualification 
of the integrated system (i.e. in the final realized design). 

 Qualification may rely on activities performed outside the framework of a specific facility design (this 
is called ‘generic qualification’ or ‘prequalification’). 

 Prequalification may significantly reduce the necessary effort in facility specific qualification; however, 
the application specific qualification requirements must still be met and be shown to be met. 
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equipment qualification. Generation and maintenance of evidence to ensure that equipment will 
operate on demand, under specified service conditions, to meet system performance 
requirements. 

See also GSR Part 4 (Rev. 1) [11]. 

 More specific terms are used for particular equipment or particular conditions; for example, 
seismic qualification is a form of equipment qualification that relates to conditions that could be 
encountered in the event of earthquakes. 

 The proof that an item of equipment can perform its function, which is an important part of 
equipment qualification, is sometimes termed substantiation. 

quality assurance 

The function of a management system that provides confidence that specified requirements will be fulfilled. 

! The IAEA revised the requirements and guidance in the subject area of quality assurance for its safety 
standards on management systems for the safety of facilities and activities involving the use of ionizing 
radiation. 

! The terms quality management and management system were adopted in the revised standards in 
place of the terms quality assurance and quality assurance programme. 

 Planned and systematic actions are necessary to provide adequate confidence that an item, process 
or service will satisfy given requirements for quality; for example, those specified in the licence. 

 This statement was slightly modified from that in the International Organization for Standardization’s 
publication ISO 921:1997 [9] to say ‘an item, process or service’ instead of ‘a product or service’ and 
to add the example. 

 A more general definition of quality assurance (all those planned and systematic actions necessary to 
provide confidence that a structure, system or component will perform satisfactorily in service) and 
definitions of related terms can be found in the International Organization for Standardization’s 
publication ISO 9000:2015 [39]. 

quality control (QC) 

Part of quality management intended to verify that structures, systems and components correspond to 

predetermined requirements. 

 This definition is taken from ISO 921:1997 (Nuclear Energy: Vocabulary) [9]. A more general definition 
of quality control and definitions of related terms can be found in ISO 9000:2015 [39]. 

radiation 

! When used in IAEA publications, the term radiation usually refers to ionizing radiation only. The IAEA 
has no statutory responsibilities in relation to non-ionizing radiation. 

 Ionizing radiation can be divided into low linear energy transfer radiation and high linear energy 
transfer radiation (as a guide to its relative biological effectiveness), or into strongly penetrating 
radiation and weakly penetrating radiation (as an indication of its ability to penetrate shielding or the 
human body). 

high linear energy transfer (LET) radiation. Radiation with high linear energy transfer, normally 
assumed to comprise protons, neutrons and alpha particles (or other particles of similar or greater 
mass). 
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 These are the types of radiation for which the International Commission on Radiological 
Protection recommends a radiation weighting factor greater than 1. 

 Contrasting term: low linear energy transfer radiation. 

ionizing radiation. For the purposes of radiation protection, radiation capable of producing ion 
pairs in biological material(s). 

low linear energy transfer (LET) radiation. Radiation with low linear energy transfer, normally 
assumed to comprise photons (including X rays and gamma radiation), electrons, positrons and 
muons. 

 These are the types of radiation for which the International Commission on Radiological 
Protection recommends a radiation weighting factor of 1. 

 Contrasting term: high linear energy transfer radiation. 

strongly penetrating radiation. Radiation for which limits on effective dose are generally more 
restrictive than limits on equivalent dose to any tissue or organ; that is, the fraction of the relevant 
dose limit received will, for a given exposure, be higher for effective dose than for equivalent dose 
to any tissue or organ. 

 For most practical purposes, it may be assumed that strongly penetrating radiation includes 
photons of energy above about 12 keV, electrons of energy more than about 2 MeV and 
neutrons. 

 Contrasting term: weakly penetrating radiation. 

weakly penetrating radiation. Radiation for which limits on equivalent dose to any tissue or 
organ are generally more restrictive than limits on effective dose; that is, the fraction of the 
relevant dose limit received will, for a given exposure, be higher for equivalent dose to any tissue 
or organ than for effective dose. 

 For most practical purposes, it may be assumed that weakly penetrating radiation includes 
photons of energy below about 12 keV, electrons of energy less than about 2 MeV, and massive 
charged particles such as protons and alpha particles. 

 Contrasting term: strongly penetrating radiation. 

radiation risks 

Detrimental health effects of exposure to radiation (including the likelihood of such effects occurring), and any 

other safety related risks (including those to the environment) that might arise as a direct consequence of: 

(a) Exposure to radiation; 

(b) The presence of radioactive material (including radioactive waste) or its release to the environment; 

(c) A loss of control over a nuclear reactor core, nuclear chain reaction, radioactive source or any other 

source of radiation. (See SF-1 [17].) 

 For the purposes of the IAEA safety standards, it is assumed that there is no threshold level of radiation 
dose below which there are no associated radiation risks. 

 Safety Requirements and Safety Guides specify the radiation exposures and other radiation risks to 
which they refer. 

radioactive 

1. Exhibiting radioactivity; emitting or relating to the emission of ionizing radiation or particles. (adjective) 
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! This is the ‘scientific’ definition, and should not be confused with the ‘regulatory’ definition (2). 

2. Designated in national law or by a regulatory body as being subject to regulatory control because of its 

radioactivity. (adjective) 

! This is the ‘regulatory’ definition, and should not be confused with the ‘scientific’ definition (1). 

radioactive material 

1. Material designated in national law or by a regulatory body as being subject to regulatory control because 

of its radioactivity. 

! This is the ‘regulatory’ meaning of radioactive (2), and should not be confused with the ‘scientific’ 
meaning of radioactive (1): ‘exhibiting radioactivity; emitting or relating to the emission of ionizing 
radiation or particles’. 

! The ‘scientific’ meaning of radioactive (1) — as in radioactive substance — refers only to the presence 
of radioactivity, and gives no indication of the magnitude of the hazard involved. 

! The term radioactive substance is also used to indicate that the ‘scientific’ meaning of radioactive (see 
radioactive (1)) is intended, rather than the ‘regulatory’ meaning of radioactive (see radioactive (2)) 
suggested by the term radioactive material. 

! However, in some States the term radioactive substance is used for the ‘regulatory’ purpose. It is 
therefore essential that any such distinctions in meaning are clarified. 

 In regulatory terminology in some States, radioactive material ceases to be radioactive material when 
it becomes radioactive waste; the term radioactive substance is used to cover both, that is radioactive 
substance includes radioactive material and radioactive waste. 

 Radioactive material should be used in the singular unless reference is expressly being made to the 
presence of various types of radioactive material. 

2. Any material containing radionuclides where both the activity concentration and the total activity in the 

consignment exceed the values specified in [section IV of the Transport Regulations [2]]. (See SSR-6 

(Rev. 1) [2].) 

! This usage is specific to the Transport Regulations [2], and should otherwise be avoided. 

radioactive waste 

1. For legal and regulatory purposes, material for which no further use is foreseen that contains, or is 

contaminated with, radionuclides at activity concentrations greater than clearance levels as established 

by the regulatory body. 

 In effect, radioactive material in gaseous, liquid or solid form for which no further use is foreseen. 

! It should be recognized that this definition is purely for regulatory purposes, and that material with 
activity concentrations equal to or less than clearance levels is radioactive from a physical viewpoint, 
although the associated radiological hazards are considered negligible. 

See also radioactive, radioactive material and radioactive substance. 

 Waste should be used in the singular unless reference is expressly being made to the presence of 
various types of waste. 

2. [Radioactive material in gaseous, liquid or solid form for which no further use is foreseen by the 

Contracting Party or by a natural or legal person whose decision is accepted by the Contracting Party, 

and which is controlled as radioactive waste by a regulatory body under the legislative and regulatory 

framework of the Contracting Party.] (See Ref. [5].) 
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radioactive waste management 

1. All administrative and operational activities involved in the handling, pretreatment, treatment, conditioning, 

transport, storage and disposal of radioactive waste. 

 

conditioning. Those operations that produce a waste package suitable for handling, transport, 
storage and/or disposal. 

 Conditioning may include the conversion of the waste to a solid waste form, enclosure of the waste 
in containers and, if necessary, provision of an overpack. 

immobilization. Conversion of waste into a waste form by solidification, embedding or 
encapsulation. 

 Immobilization reduces the potential for migration or dispersion of radionuclides during handling, 
transport, storage and/or disposal. 

overpack. A secondary (or additional) outer container for one or more waste packages, used for 
handling, transport, storage and/or disposal. 

packaging. Preparation of radioactive waste for safe handling, transport, storage and/or disposal 
by means of enclosing it in a suitable container. 

predisposal management. Any waste management steps carried out prior to disposal, such as 
pretreatment, treatment, conditioning, storage and transport activities. 

 Predisposal is not a form of disposal: predisposal is used as a contraction of ‘pre-disposal 
management of radioactive waste’. 

pretreatment. Any or all of the operations prior to waste treatment, such as collection, 
segregation, chemical adjustment and decontamination. 

processing. Any operation that changes the characteristics of waste, including pretreatment, 
treatment and conditioning. 
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segregation. An activity where types of waste or material (radioactive or exempt) are separated 
or are kept separate on the basis of radiological, chemical and/or physical properties, to facilitate 
waste handling and/or processing. 

treatment. Operations intended to benefit safety and/or economy by changing the characteristics 
of the waste. Three basic treatment objectives are: 

a) Volume reduction; 

b) Removal of radionuclides from the waste; 

c) Change of composition. 

Treatment may result in an appropriate waste form. 

 If treatment does not result in an appropriate waste form, the waste may be immobilized. 

volume reduction. A treatment method that decreases the physical volume of a waste. 

 Typical volume reduction methods are mechanical compaction, incineration and evaporation. 

 Should not be confused with waste minimization. 

See also minimization of waste. 

2. [All activities, including decommissioning activities, that relate to the handling, pretreatment, treatment, 

conditioning, storage or disposal of radioactive waste, excluding off-site transportation. It may also involve 

discharges.] (See Ref. [5].) 

radioactive waste management facility 

1. Facility specifically designed to handle, treat, condition, store or permanently dispose of radioactive waste. 

2. [Any facility or installation the primary purpose of which is radioactive waste management, including a 

nuclear facility in the process of being decommissioned only if it is designated by the Contracting Party 

as a radioactive waste management facility.] (See Ref. [5].) 

radioactivity 

The phenomenon whereby atoms undergo spontaneous random disintegration, usually accompanied by the 

emission of radiation. 

! ! In IAEA publications, radioactivity should be used only to refer to the phenomenon. 

! ! To refer to the physical quantity or to an amount of a radioactive substance, use activity. 

recycling 

See minimization of waste. 

regulatory body 

1. An authority or a system of authorities designated by the government of a State as having legal authority 

for conducting the regulatory process, including issuing authorizations, and thereby regulating the nuclear, 

radiation, radioactive waste and transport safety. 
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 The regulatory body is generally a national entity, established and empowered by law, whose 
organization, management, functions, processes, responsibilities and competences are subject to the 
requirements of IAEA safety standards. 

 The national competent authority for the regulation of radioactive material transport safety (see SSR-
6 (Rev. 1) [2]) is included in this description, as is the regulatory body for protection and safety. 

! Supersedes the term Regulatory Authority, which should not be used. 

2. [For each Contracting Party any body or bodies given the legal authority by that Contracting Party to grant 

licences and to regulate the siting, design, construction, commissioning, operation or decommissioning 

of nuclear installations.] (See Ref. [4].) 

3. [Any body or bodies given the legal authority by the Contracting Party to regulate any aspect of the safety 

of spent fuel or radioactive waste management including the granting of licences.] (See Ref. [5].) 

4. [An entity or organization or a system of entities or organizations designated by the government of a State 

as having legal authority for exercising regulatory control with respect to radioactive sources, including 

issuing authorizations, and thereby regulating one or more aspects of the safety or security of radioactive 

sources.] (See Ref. [14].) 

release 

The action or process of setting free or being set free, or of allowing or being allowed to move or flow freely. 

! Release is used in both a physical ‘scientific’ sense (see discharge (1)) and a ‘regulatory’ sense (see 
clearance), as well as in the usual sense of, for example, a release of energy. 

reliability 

The probability that a system or component or an item will meet its minimum performance requirements when 

called upon to do so, for a specified period of time and under stated operating conditions. 

 The reliability of a computer based system, for example, includes the reliability of hardware, which is 
usually quantified, and the reliability of software, which is usually a qualitative measure as there are 
no generally recognized means of quantifying the reliability of software. 

See also availability. 

remediation 

Any measures that may be carried out to reduce the radiation exposure due to existing contamination of land 

areas through actions applied to the contamination itself (the source) or to the exposure pathways to humans. 

 Complete removal of the contamination is not implied. 

 The use of the terms cleanup, rehabilitation and restoration as synonyms for remediation is 
discouraged. Such terms may be taken to imply that the conditions that prevailed before the 
contamination can be achieved again and unconditional use of the land areas can be restored, which 
is not usually the case (e.g. owing to the effects of the remedial action itself). Often remediation is 
used to restore land areas to conditions suitable for limited use under institutional control. 

 In some contexts (e.g. the wider chemical industry), the terms remediation and restoration are used to 
describe different parts of overall recovery. 

 The term cleanup is used in the context of decommissioning. 

See also decontamination. 
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removable contamination 

See contamination (2): non-fixed contamination 

repository 

 Synonymous with disposal facility. 

risk 

! Depending on the context, the term risk may be used to represent a quantitative measure (as, for 
example, in definitions (1) and (2)) or as a qualitative concept (as often for definitions (3) and (4)). 

1. A multi-attribute quantity expressing hazard, danger or chance of harmful or injurious consequences 

associated with exposures or potential exposures. It relates to quantities such as the probability that 

specific deleterious consequences may arise and the magnitude and character of such consequences. 

 In mathematical terms, this can be expressed generally as a set of triplets, 𝑅 = {⟨𝑆𝑖|𝑝𝑖|𝑋𝑖⟩}, where Si 
is an identification or description of a scenario i, pi is the probability of that scenario and Xi is a 
measure of the consequence of the scenario. The concept of risk is sometimes also considered to 
include uncertainty in the probabilities pi of the scenarios. 

2. The mathematical mean (expectation value) of an appropriate measure of a specified (usually 

unwelcome) consequence: 

𝑅 = ∑𝑝𝑖 · 𝐶𝑖
𝑖

 

where pi is the probability of occurrence of scenario or event sequence i and Ci is a measure of the 

consequence of that scenario or event sequence. 

 Typical consequence measures Ci include core damage frequency, the estimated number or 
probability of health effects, etc. 

 If the number of scenarios or event sequences is large, the summation is replaced by an integral. 

! The summing of risks associated with scenarios or event sequences with widely differing values of Ci 
is controversial. In such cases the use of the term ‘expectation value’, although mathematically correct, 
is misleading and should be avoided if possible. 

 Methods for treating uncertainty in the values of pi and Ci — and in particular whether such uncertainty 
is represented as an element of risk itself or as uncertainty in estimates of risk — vary. 

3. The probability of a specified health effect occurring in a person or group as a result of exposure to 

radiation. 

 The health effect(s) in question must be stated — for example, risk of fatal cancer, risk of serious 
hereditary effects or overall radiation detriment — as there is no generally accepted ‘default’. 

 Commonly expressed as the product of the probability that exposure will occur and the probability that 
the exposure, assuming that it occurs, will cause the specified health effect. 

 The latter probability is sometimes termed the conditional risk. 

annual risk. The probability that a specified health effect will occur at some time in the future in 
an individual as a result of dose received or dose committed in a given year, taking account of 
the probability of exposure occurring in that year. 
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! This is not the probability of the health effect occurring in the year in question; it is the lifetime 
risk resulting from the annual dose for that year. 

attributable risk. The risk of a specified health effect assumed to result from a specified 
exposure. 

excess risk. The difference between the incidence of a specified stochastic effect observed in 
an exposed group to that in an unexposed control group. 

lifetime risk. The probability that a specified health effect will occur at some time in the future in 
an individual as a result of radiation exposure. 

relative risk. The ratio between the incidence of a specified stochastic effect observed in an 
exposed group and that in an unexposed control group. (See control (2).) 

4. radiation risks. See radiation risks. 

safety 

See (nuclear) safety and protection and safety. 

 In the Fundamental Safety Principles (IAEA Safety Fundamentals), the generalized usage in this 
particular text of the term safety (i.e. to mean protection and safety) is explained as follows (SF-1 [17], 
paras 3.1 and 3.2): 

“3.1. For the purposes of this publication, ‘safety’ means the protection of people and the environment 

against radiation risks, and the safety of facilities and activities that give rise to radiation risks. 

‘Safety’ as used here and in the IAEA safety standards includes the safety of nuclear 

installations, radiation safety, the safety of radioactive waste management and safety in the 

transport of radioactive material; it does not include non-radiation-related aspects of safety. 

“3.2. Safety is concerned with both radiation risks under normal circumstances and radiation risks as 

a consequence of incidents4, as well as with other possible direct consequences of a loss of 

control over a nuclear reactor core, nuclear chain reaction, radioactive source or any other 

source of radiation. Safety measures include actions to prevent incidents and arrangements put 

in place to mitigate their consequences if they were to occur. 

“ 4 ‘Incidents’ includes initiating events, accident precursors, near misses, accidents and 

unauthorized acts (including malicious acts and non-malicious acts).” 

safety case 

A collection of arguments and evidence in support of the safety of a facility or activity. 

 This will normally include the findings of a safety assessment and a statement of confidence in these 
findings. 

 For a disposal facility, the safety case may relate to a given stage of development. In such cases, the 
safety case should acknowledge the existence of any unresolved issues and should provide guidance 
for work to resolve these issues in future development stages. 
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safety function 

A specific purpose that must be accomplished for safety for a facility or activity to prevent or to mitigate 

radiological consequences of normal operation, anticipated operational occurrences and accident conditions. 

(See SSG-30 [53].) 

 SSR-2/1 (Rev. 1) [18] establishes requirements on safety functions to be fulfilled by the design of a 
nuclear power plant in order to meet three general safety requirements: 

(a) The capability to safely shut down the reactor and maintain it in a safe shutdown condition during 

and after appropriate operational states and accident conditions; 

(b) The capability to remove residual heat from the reactor core, the reactor and nuclear fuel in storage 

after shutdown, and during and after appropriate operational states and accident conditions; 

(c) The capability to reduce the potential for the release of radioactive material and to ensure that any 

releases are within prescribed limits during and after operational states and within acceptable limits 

during and after design basis accidents. 

This guidance is commonly condensed into a succinct expression of three fundamental safety functions for 

nuclear power plants: 

(a) Control of reactivity; 

(b) Cooling of radioactive material; 

(c) Confinement of radioactive material. 

In some IAEA publications, ‘basic safety function’ and ‘main safety function’ are also used. 

safety indicator 

A quantity used in assessments as a measure of the radiological impact of a source or of a facility or activity, 

or of the performance of protection and safety provisions, other than a prediction of dose or risk. 

 Such quantities are most commonly used in situations where predictions of dose or risk are unlikely to 
be reliable; for example, long term assessments of repositories. 

 They are normally either: 

(a) Illustrative calculations of dose or risk quantities, used to give an indication of the possible 

magnitude of doses or risks for comparison with criteria; or 

(b) Other quantities, such as radionuclide concentrations or fluxes, that are considered to give a more 

reliable indication of impact, and that can be compared with other relevant data. 

safety standards 

Standards issued pursuant to Article III(A)(6)8 of the Statute of the IAEA [44]. 

 Requirements, regulations, standards, rules, codes of practice or recommendations established to 
protect people and the environment against ionizing radiation and to minimize danger to life and 
property. 

 Safety standards issued since 1997 in the IAEA Safety Standards Series are designated as Safety 
Fundamentals, Safety Requirements or Safety Guides. 

 Some safety standards issued prior to 1997 in the (defunct) Safety Series were designated Safety 
Standards, Codes, Regulations or Rules. 
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 Furthermore, some publications issued in the (defunct) Safety Series were not safety standards, 
notably those designated Safety Practices or Procedures and Data. 

 Other IAEA publications, such as Safety Reports and TECDOCs (most of which are issued pursuant 
to Article VIII of the Statute), are not safety standards. 

scenario 

A postulated or assumed set of conditions and/or events. 

 Most commonly used in analysis or assessment to represent possible future conditions and/or events 
to be modelled, such as possible accidents at a nuclear facility, or the possible future evolution of a 
disposal facility and its surroundings. A scenario may represent the conditions at a single point in time 
or a single event, or a time history of conditions and/or events (including processes). 

 See event. 

reference scenario. A hypothetical but possible evolution of a disposal facility and its 
surroundings on the basis of activities, such as construction work, mining or drilling, that have a 
high probability of being undertaken by people in the future and that could cause a human 
intrusion into the disposal facility, and which can be evaluated. 

secondary waste 

See waste. 

site evaluation 

Analysis of those factors at a site that could affect the safety of a facility or activity on that site. 

 This includes site characterization, consideration of factors that could affect safety features of the 
facility or activity so as to result in a release of radioactive material and/or could affect the dispersion 
of such material in the environment, as well as population and access issues relevant to safety (e.g. 
feasibility of evacuation, location of people and resources). 

 The analysis for a site of the origins of external events that could give rise to hazards with potential 
consequences for the safety of a nuclear power plant constructed on that site. 

 For a nuclear power plant, site evaluation typically involves the following stages: 

(a) Site selection stage. One or more preferred candidate sites are selected after the investigation of a 

large region, the rejection of unsuitable sites, and screening and comparison of the remaining sites. 

(b) Site characterization stage. This stage is further subdivided into: 

⎯ Site verification, in which the suitability of the site to host a nuclear power plant is verified mainly 

according to predefined site exclusion criteria; 

⎯ Site confirmation, in which the characteristics of the site necessary for the purposes of analysis 

and detailed design are determined. 

(a) Pre-operational stage. Studies and investigations begun in the previous stages are continued after the 

start of construction and before the start of operation of the plant, to complete and refine the 

assessment of site characteristics. The site data obtained allow a final assessment of the simulation 

models used in the final design. 

(b) Operational stage. Appropriate safety related site evaluation activities are carried out throughout the 

lifetime of the facility, mainly by means of monitoring and periodic safety review. 
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sorption 

The interaction of an atom, molecule or particle with the solid surface at a solid–solution or a solid–gas 

interface. 

 Used in the context of radionuclide migration to describe the interaction of radionuclides in pore water 
or groundwater with soil or host rock, and of radionuclides in surface water bodies with suspended 
and bed sediments. 

 A general term which includes absorption (interactions taking place largely within the pores of solids) 
and adsorption (interactions taking place on solid surfaces). 

 The processes involved can also be divided into chemisorption (chemical bonding with the substrate) 
and physisorption (physical attraction, e.g. by weak electrostatic forces). 

 In practice, sorption may sometimes be difficult to distinguish from other factors affecting migration, 
such as filtration or dispersion. 

source 

1. Anything that may cause radiation exposure — such as by emitting ionizing radiation or by releasing 

radioactive substances or radioactive material — and can be treated as a single entity for purposes of 

protection and safety. 

 For example, materials emitting radon are sources in the environment; a sterilization gamma irradiation 
unit is a source for the practice of irradiation preservation of food and sterilization of other products; 
an X ray unit may be a source for the practice of radiodiagnosis; a nuclear power plant is part of the 
practice of generating electricity by nuclear fission, and may be regarded as a source (e.g. with respect 
to discharges to the environment) or as a collection of sources (e.g. for occupational radiation 
protection purposes). 

 A complex or multiple installation situated at one location or site may, as appropriate, be considered 
a single source for the purposes of application of safety standards. 

natural source. A naturally occurring source of radiation, such as the sun and stars (sources of 
cosmic radiation) and rocks and soil (terrestrial sources of radiation), or any other material whose 
radioactivity is for all intents and purposes due only to radionuclides of natural origin, such as 
products or residues from the processing of minerals; but excluding radioactive material for use 
in a nuclear installation and radioactive waste generated in a nuclear installation. 

 Examples of natural sources include naturally occurring radioactive material (NORM) 
associated with the processing of raw materials (e.g. feedstocks, intermediate products, final 
products, co-products, waste). 

radiation generator. A device capable of generating ionizing radiation, such as X rays, neutrons, 
electrons or other charged particles, that may be used for scientific, industrial or medical 
purposes. 

radiation source. [A radiation generator, or a radioactive source or other radioactive material 
outside the nuclear fuel cycles of research and power reactors.] 

! Defined in the 2001 edition of the Code of Conduct on the Safety and Security of Radioactive 
Sources, but not included in the 2004 edition (see Ref. [14]). 

2. Radioactive material used as a source of radiation. 

 Such as those sources used for medical applications or in industrial instruments. These are, of course, 
sources as defined in (1), but this usage in (2) is less general. 
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dangerous source. A source that could, if not under control, give rise to exposure sufficient to 
cause severe deterministic effects. This categorization is used for determining the need for 
emergency arrangements and is not to be confused with categorizations of sources for other 
purposes. 

 The term dangerous source relates to dangerous quantities of radioactive material (D values) 
as recommended in Ref. [55]. 

disused source. A radioactive source that is no longer used, and is not intended to be used, for 
the practice for which an authorization has been granted. (See Ref. [14].) 

! Note that a disused source may still represent a significant radiological hazard. It differs from a 
spent source in that it may still be capable of performing its function: it may be disused because 
it is no longer needed. 

 The Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive 
Waste Management [5] refers to “disused sealed sources”, but does not define them. 

disused sealed source. A radioactive source, comprising radioactive material that is 
permanently sealed in a capsule or closely bonded and in a solid form (excluding reactor fuel 
elements), that is no longer used, and is not intended to be used, for the practice for which an 
authorization was granted. 

 The definition is provided on the basis of the definition of disused source (see above) and the 
definition of sealed source (see below). 

orphan source. A radioactive source which is not under regulatory control, either because it has 
never been under regulatory control or because it has been abandoned, lost, misplaced, stolen 
or otherwise transferred without proper authorization. (See Ref. [14].) 

radioactive source 

1. A source containing radioactive material that is used as a source of radiation. 

2. [Radioactive material that is permanently sealed in a capsule or closely bonded and in a 
solid form and which is not exempt from regulatory control. This also includes any 
radioactive material released if the radioactive source is leaking or broken, but does not 
include material encapsulated for disposal, or nuclear material within the nuclear fuel 
cycles of research and power reactors.] (See Ref. [14].) 

! This definition is particular to the Code of Conduct on the Safety and Security of Radioactive 
Sources [14]. 

sealed source. A radioactive source in which the radioactive material is (a) permanently sealed 
in a capsule or (b) closely bonded and in a solid form. 

 The Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive 
Waste Management definition [5] is radioactive material that is (a) permanently sealed in a 
capsule or (b) closely bonded and in a solid form, excluding reactor fuel elements. 

 The term special form radioactive material, used in the context of transport of radioactive 
material, has essentially the same meaning. 

 Disused sealed source: see source: disused source. 

spent source. A source that is no longer suitable for its intended purpose as a result of radioactive 
decay. 

! Note that a spent source may still represent a radiological hazard. 
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unsealed source. A radioactive source in which the radioactive material is neither (a) 
permanently sealed in a capsule nor (b) closely bonded and in a solid form. 

vulnerable source. A radioactive source for which the control is inadequate to provide assurance 
of long term safety and security, such that it could relatively easily be acquired by unauthorized 
persons. 

source material 

Uranium containing the mixture of isotopes occurring in nature; uranium depleted in the isotope 235; thorium; 

any of the foregoing in the form of metal, alloy, chemical compound, or concentrate; any other material 

containing one or more of the foregoing in such concentration as the [IAEA] Board of Governors shall from 

time to time determine; and such other material as the [IAEA] Board of Governors shall from time to time 

determine. (See Ref. [44].) 

See also nuclear material. 

spent fuel 

1. Nuclear fuel removed from a reactor following irradiation that is no longer usable in its present form 

because of depletion of fissile material, poison buildup or radiation damage. 

 The participle ‘spent’ suggests that spent fuel cannot be used as fuel in its present form (e.g. as in 
spent source). In practice, however (as in (2) below), spent fuel is commonly used to refer to fuel that 
has been used as fuel but will no longer be used, whether or not it could be used (and that might more 
accurately be termed ‘disused fuel’). 

2. [Nuclear fuel that has been irradiated in and permanently removed from a reactor core.] (See Ref. [5].) 

storage 

The holding of radioactive sources, radioactive material, spent fuel or radioactive waste in a facility that 

provides for their/its containment, with the intention of retrieval. 

 Generalized from the Joint Convention on the Safety of Spent Fuel Management and on the Safety of 
Radioactive Waste Management [5], the Code of Conduct on the Safety and Security of Radioactive 
Sources [14] and GSR Part 5 [56]. 

! Storage is by definition an interim measure, and the term [interim storage] would therefore be 
appropriate only to refer to short term temporary storage when contrasting this with the longer term 
fate of the waste. 

! Storage as defined above should not be described as interim storage. 

! In many cases, the only element of this definition that is important is the distinction between disposal 
(with no intent to retrieve) and storage (with intent to retrieve). 

 In such cases, a definition is not necessary; the distinction can be made in the form of a footnote at 
the first use of the term disposal or storage (e.g. “Use of the term disposal indicates that there is no 
intention to retrieve the waste. If retrieval of the waste at any time in the future is intended, the term 
storage is used.”). 

 For storage in a combined storage and disposal facility, for which a decision may be made at the time 
of its closure whether to remove the waste stored during the operation of the storage facility or to 
dispose of it by encasing it in concrete, the question of intention of retrieval may be left open until the 
time of closure of the facility. 

 Contrasted with disposal. 
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dry storage. Storage in a gaseous medium, such as air or an inert gas. 

 Dry storage facilities include facilities for the storage of spent fuel in casks, silos or vaults. 

wet storage. Storage in water or in another liquid. 

 The universal mode of wet storage consists of storing spent fuel assemblies or spent fuel 
elements in pools of water or other liquids, usually supported on racks or in baskets and/or in 
canisters that also contain liquid. 

 The liquid in the pool surrounding the fuel provides for heat dissipation and radiation shielding, 
and the racks or other devices ensure a geometrical configuration that maintains subcriticality. 

structures, systems and components (SSCs) 

A general term encompassing all of the elements (items) of a facility or activity that contribute to protection and 

safety, except human factors. 

 Human factors may be reflected in structures, systems and components in so far as ergonomics — 
the study of people’s efficiency in their work setting — is an element in their design. 

See also core components. 

component. One of the parts that make up a system. 

 A component may be a hardware component (e.g. wires, transistors, integrated circuits, motors, 
relays, solenoids, pipes, fittings, pumps, tanks, valves) or a software component (e.g. modules, 
routines, programmes, software functions). 

 A component may be made up of other components. 

See also active component, passive component and core components. 

structure. A passive element (e.g. buildings, vessels, shielding). 

system. A set of components which interact according to a design so as to perform a specific 
(active) function, in which an element of the system can be another system, called a subsystem. 

 Examples are mechanical systems, electrical systems and instrumentation and control systems. 

See also component. 

surveillance 

A type of inspection to verify the integrity of a facility or structure. 

 For example, surveillance is used in the context of a disposal facility for radioactive waste to mean 
physical inspection of the facility to verify its integrity and the capability to protect and preserve passive 
barriers. 

transport 

3. The deliberate physical movement of radioactive material (other than that forming part of the means of 

propulsion) from one place to another. 

 The term transportation is also used, in particular in US English or where there is a need to distinguish 
this meaning of transport from meaning (2). 
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4. The movement of something as a result of being carried by a medium. 

 A general term used when a number of different processes are involved. The most common examples 
are heat transport — a combination of advection, convection, etc., in a cooling medium — and 
radionuclide transport in the environment — which could include processes such as advection, 
diffusion, sorption and uptake. 

uncertainty 

aleatory uncertainty. Uncertainty inherent in a phenomenon. 

 Aleatory uncertainty (or stochastic uncertainty) is taken into account by representing a 
phenomenon in terms of a probability distribution model. 

 Aleatory uncertainty is of relevance for events or phenomena that occur in a random manner, such 
as random failures of items of equipment [11]. 

epistemic uncertainty. Uncertainty attributable to incomplete knowledge about a phenomenon, 
which affects the ability to model it. 

 Epistemic uncertainty is reflected in a range of viable models, multiple expert interpretations and 
statistical confidence. 

 Epistemic uncertainty is associated with the state of knowledge relating to a given problem under 
consideration. In any analysis or analytical model of a physical phenomenon, simplifications and 
assumptions are made. Even for relatively simple problems, a model may omit some aspects that 
are deemed unimportant to the solution. 

 Additionally, the state of knowledge within the relevant scientific and engineering disciplines may 
be incomplete. Simplifications and incompleteness of knowledge give rise to uncertainties in the 
prediction of outcomes for a specified problem. 

validation 

1. The process of determining whether a product or service is adequate to perform its intended function 

satisfactorily. 

 Validation (typically of a system) concerns checking against the specification of requirements, whereas 
verification (typically of a design specification, a test specification or a test report) relates to the 
outcome of a process. 

 Validation may involve a greater element of judgement than verification. 

computer system validation. The process of testing and evaluating the integrated computer 
system (hardware and software) to ensure compliance with the functional, performance and 
interface requirements. 

model validation. The process of determining whether a model is an adequate representation of 
the real system being modelled, by comparing the predictions of the model with observations of 
the real system. 

 Usually contrasted with model verification, although verification will often be a part of the broader 
process of validation. 

 Modelling the behaviour of an engineered system in a geological disposal facility involves 
temporal scales and spatial scales for which no comparisons with system level tests are 
possible: models cannot be ‘validated’ for that which cannot be observed. 
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 ‘Model validation’ in these circumstance implies showing that there is a basis for confidence in 
the model(s) by means of detailed external reviews and comparisons with appropriate field and 
laboratory tests, and comparisons with observations of tests and of analogous materials, 
conditions and geologies at the process level. 

 What is typically required by regulatory bodies is that such models of the behaviour of 
engineered systems in a geological disposal facility be shown to be ‘fit for purpose’; this is 
typically called ‘validation’ in national regulations. 

system code validation. Assessment of the accuracy of values predicted by the system code 
against relevant experimental data for the important phenomena expected to occur. 

accuracy. In this context, the known bias between the prediction of a system code and the actual 
performance in transients of a facility. 

2. Confirmation by examination and by means of objective evidence that specified objectives have been met 

and specified requirements for a specific intended purpose and use or application have been fulfilled. 

See also verification. 

 The corresponding status is termed ‘validated’. 

 Validation typically entails the assessment of a final product against its specified objectives and 
specified requirements. 

 The conditions of use for validation purposes may be real or simulated. 

system validation. Confirmation by examination and provision of evidence that a system fulfils 
in its entirety the specification of requirements as intended (e.g. validation of an instrumentation 
and control system in terms of functionality, response time, fault tolerance and robustness). 

3. A means of multilateral approval of a transport package design or shipment, whereby an endorsement on 

the original certificate or the issuance of a separate endorsement, annex, supplement, etc., is produced 

by the competent authority of the country through or into which the shipment is made. (See SSR-6 (Rev. 

1) [2].) 

verification 

1. The process of determining whether the quality or performance of a product or service is as stated, as 

intended or as required. 

 Verification is closely related to quality management and quality control. 

computer system verification. The process of ensuring that a phase in the computer system 
life cycle meets the requirements imposed on it by the previous phase. 

model verification. The process of determining whether a computational model correctly 
implements the intended conceptual model or mathematical model. 

system code verification. Review of source coding in relation to its description in the system 
code documentation. 

See also site evaluation: site verification. 

2. Confirmation by examination and by means of objective evidence that specified objectives have been met 

and specified requirements for specific results have been fulfilled. 
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 The corresponding status is termed ‘verified’. 

 Verification typically entails the assessment of the results of an individual activity against its inputs. 

 Verification may comprise activities such as: performing alternative calculations; comparing a new 
design specification with a similar proven design specification; undertaking tests and demonstrations; 
and reviewing documents prior to issue. 

See also validation. 

very low level waste (VLLW) 

See waste classes. 

very short lived waste 

See waste classes. 

waste 

Material for which no further use is foreseen. 

exempt waste. Waste from which regulatory control is removed in accordance with exemption 
principles. 

 This is waste that meets the criteria for clearance, exemption or exclusion from regulatory 
control for radiation protection purposes as described in Refs [13, 58]. 

! This is therefore not radioactive waste. 

[mining and milling waste (MMW)]. Waste from mining and milling. 

 This includes tailings from processing, residues from heap leaching, waste rock, sludges, filter 
cakes, scales and various effluents. 

See also [mining and milling]. 

mixed waste. Radioactive waste that also contains non-radioactive toxic or hazardous 
substances. 

NORM waste. Naturally occurring radioactive material (NORM) for which no further use is 
foreseen. 

secondary waste. Radioactive waste resulting as a by-product from the processing of primary 
radioactive waste. 

See also radioactive waste. 

waste acceptance criteria 

Quantitative or qualitative criteria specified by the regulatory body, or specified by an operator and approved 

by the regulatory body, for the waste form and waste package to be accepted by the operator of a waste 

management facility. 
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 Waste acceptance criteria specify the radiological, mechanical, physical, chemical and biological 
characteristics of waste packages and unpackaged waste. 

 Waste acceptance criteria might include, for example, restrictions on the activity concentration or total 
activity of particular radionuclides (or types of radionuclide) in the waste, on their heat output or on the 
properties of the waste form or of the waste package. 

 Waste acceptance criteria are based on the safety case for the facility or are included in the safety 
case as part of the operational limits and conditions and controls. 

 Waste acceptance criteria are sometimes referred to as ‘waste acceptance requirements’. 

waste canister 

See waste container. 

waste characterization 

See characterization (2). 

waste classes 

 

 Waste classes are those recommended in GSG-1 [58]. 

 This classification system is organized to take into account matters considered of prime importance 
for the safety of disposal of radioactive waste. 

 The term ‘activity content’ is used because of the generally heterogeneous nature of radioactive waste; 
it is a generic term that covers activity concentration, specific activity and total activity. 

 The other classes listed below (in square brackets) are sometimes used, for example in national 
classification systems, and are mentioned here to indicate how they typically relate to the classes in 
GSG-1 [58]. 

 Other systems classify waste on other bases, such as according to its origin (e.g. reactor operations 
waste, reprocessing waste, decommissioning waste and defence waste). 

exempt waste. See waste. 
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[heat generating waste (HGW)]. Radioactive waste that is sufficiently radioactive that the decay 
heat significantly increases its temperature and the temperature of its surroundings. 

 In practice, heat generating waste is usually high level waste, although some types of intermediate 
level waste may qualify as heat generating waste. 

high level waste (HLW). The radioactive liquid containing most of the fission products and 
actinides present in spent fuel — which forms the residue from the first solvent extraction cycle in 
reprocessing — and some of the associated waste streams; this material following solidification; 
spent fuel (if it is declared as waste); or any other waste with similar radiological characteristics. 

 Typical characteristics of high level waste are concentrations of long lived radionuclides exceeding 
the limitations for short lived waste [58]. 

 This is waste with levels of activity concentration high enough to generate significant quantities of 
heat by the radioactive decay process or waste with large amounts of long lived radionuclides that 
need to be considered in the design of a disposal facility for such high level waste. 

 Disposal in deep, stable geological formations usually several hundred metres or more below the 
surface is the generally recognized option for the disposal of high level waste. 

intermediate level waste (ILW). Radioactive waste that, because of its content, in particular its 
content of long lived radionuclides, requires a greater degree of containment and isolation than 
that provided by near surface disposal. 

 Typical characteristics of intermediate level waste are levels of activity concentration above 
clearance levels. 

 However, intermediate level waste needs no provision, or only limited provision, for heat dissipation 
during its storage and disposal [58]. 

 Intermediate level waste may contain long lived radionuclides, in particular, alpha emitting 
radionuclides that will not decay to a level of activity concentration acceptable for near surface 
disposal during the time for which institutional controls can be relied upon. 

 Waste in this class may therefore require disposal at greater (intermediate) depths, of the order of 
tens of metres to a few hundred metres or more. 

 Intermediate level waste may be so classified on the basis of waste acceptance criteria for near 
surface disposal facilities. 

long lived waste. Radioactive waste that contains significant levels of radionuclides with a half-
life greater than 30 years. 

 Typical characteristics are long lived radionuclide concentrations exceeding the limitations for short 
lived waste [58]. 

low level waste (LLW). Radioactive waste that is above clearance levels, but with limited 
amounts of long lived radionuclides. 

 Low level waste covers a very broad range of waste. Typical characteristics of low level waste are 
levels of activity concentration above clearance levels. 

 Low level waste may include short lived radionuclides at higher levels of activity concentration, and 
also long lived radionuclides, but only at relatively low levels of activity concentration that require 
only the levels of containment and isolation provided by a near surface disposal facility [58]. 

 Low level waste requires robust containment and isolation for periods typically of up to a few 
hundred years and is suitable for disposal in engineered near surface disposal facilities. 
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 Low level waste may be so classified on the basis of waste acceptance criteria for near surface 
disposal facilities. 

short lived waste. Radioactive waste that does not contain significant levels of radionuclides with 
a half-life greater than 30 years. 

 Typical characteristics are restricted long lived radionuclide concentrations (limitation of long lived 
radionuclides to 4000 Bq/g in individual waste packages and to an overall average of 400 Bq/g per 
waste package); see para. 2.27 of GSG-1 [58]. 

very low level waste (VLLW). Radioactive waste that does not necessarily meet the criteria of 
exempt waste, but that does not need a high level of containment and isolation and, therefore, is 
suitable for disposal in landfill type near surface repositories with limited regulatory control. 

 Such landfill type near surface repositories may also contain other hazardous waste; typical waste 
in this class includes soil and rubble with low levels of activity concentration. 

 Concentrations of longer lived radionuclides in very low level waste are generally very limited [13, 
58]. 

 This is a category used in some Member States; in others there is no such category, as no 
radioactive waste at all may be disposed of in this way, however low level it is. 

very short lived waste. Radioactive waste that can be stored for decay over a limited period of 
up to a few years and subsequently cleared from regulatory control according to arrangements 
approved by the regulatory body, for uncontrolled disposal, use or discharge [13, 58]. 

 This class includes radioactive waste containing primarily radionuclides with very short half-lives 
often used for research and medical purposes. 

waste conditioning 

See radioactive waste management (1): conditioning. 

waste container 

The vessel into which the waste form is placed for handling, transport, storage and/or eventual disposal; also 

the outer barrier protecting the waste from external intrusions. The waste container is a component of the 

waste package. For example, molten high level waste glass would be poured into a specially designed 

container (canister), where it would cool and solidify. 

! Note that the term waste canister is considered to be a specific term for a container for spent fuel or 
vitrified high level waste. 

waste disposal 

See disposal. 

waste form 

Waste in its physical and chemical form after treatment and/or conditioning (resulting in a solid product) prior 

to packaging. 

 The waste form is a component of the waste package. 
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waste generator 

The operating organization of a facility or activity that generates waste. 

! For convenience, the scope of the term waste generator is sometimes extended to include whoever 
currently has the responsibilities of the waste generator (e.g. if the actual waste generator is unknown 
or no longer exists and a successor organization has assumed responsibility for the waste). 

waste package 

The product of conditioning that includes the waste form and any container(s) and internal barriers (e.g. 

absorbing materials and liner), as prepared in accordance with requirements for handling, transport, storage 

and/or disposal. 

 

3 Units 

becquerel (Bq) 

The SI unit of activity, equal to one (transformation) per second. 

 Supersedes the non-SI unit curie (Ci). 1 Bq = 27 pCi (2.7 × 10–11 Ci) approximately. 1 Ci = 3.7 × 1010 
Bq. 

curie (Ci) 

Unit of activity, equal to 3.7 × 1010 Bq (exactly). 

 Superseded by the becquerel (Bq). Activity values may be given in Ci (with the equivalent in Bq in 
parentheses) if they are being quoted from a reference which uses that unit. 

 Originally, the activity of a gram of radium. 

gray (Gy) 

The SI unit of kerma and absorbed dose, equal to 1 J/kg. 

 

[rad] 

Unit of absorbed dose, equal to 0.01 Gy. 

 Superseded by the gray (Gy). 

 Abbreviation of röntgen absorbed dose or radiation absorbed dose. 
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