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Engineering principles: control of nuclear matter Transfers and accumulation of 
nuclear matter ENM.3 

Unnecessary or unintended generation, transfer or accumulation of nuclear matter should be avoided. 

 
395 Plant components such as vessels, pipework, ducting and secondary containment structures should 

be designed to avoid unintended accumulation of nuclear matter, and to facilitate decontamination. 

396 Temporary isolations should be effective and controlled by suitable management arrangements.  
Particular attention should be paid to situations in which ineffective or partially effective temporary 
isolations could lead to unintended transfers of nuclear matter, eg through leaking valves. 

397 Temporary re-routing of nuclear matter is best avoided, but where necessary should be routed 
appropriately and returned to its normal locations. 

Engineering principles: control of nuclear matter Control and accountancy of nuclear 
matter ENM.4 

Nuclear matter should be appropriately controlled and accounted for at all times. 

 
398 Nuclear matter should be identified and an inventory established that should be reviewed and kept 

up to date.  This should include (Licence Conditions 25 and 32, see the HSE website):  

a) origin and ownership; 
b) receipts of nuclear matter onto the site; 
c) shipments of nuclear matter from the site, 
d) internal movements of nuclear matter on the site and within facilities; 
e) nuclear matter stored or accumulated on the site. 
f) appropriate characterisation information (such as that considered in Principle ENM.5 below); 
g) details of containers and packaging. 

399 The design and operation of facilities on the site, including any modifications to facilities or 
processes, should facilitate the control and accountancy of nuclear matter.   

400 Monitoring, recording and alarm systems should be used to report significant deviations from normal 
operating conditions as an aid to maintaining plant control and detecting leakage. 

401 Containers or packages used for the transport or movement of nuclear matter on site, or within a 
facility, should be appropriately marked or labelled. 

402 The unauthorised access to, or removal of, nuclear matter should be prevented. 

403 Records are required to facilitate the management of nuclear matter, and to comply with the 
requirements of the nuclear site licence.  In the case of nuclear matter that is classified as 
radioactive waste, Principle RW.7 (paragraph 681 f.) also applies. 

404 Records should be maintained in a secure and accessible form, and for the appropriate period of 
time (Licence Conditions 6, 25 and 32, see the HSE website). 

Engineering principles: control of nuclear matter Characterisation and segregation ENM.5 

Nuclear matter should be characterised and segregated to facilitate its safe management. 

 
405 Nuclear matter should be characterised at appropriate stages in terms of its physical, chemical, 

radiological and biological properties, radioactivity levels, fissile content, temperature, enrichment, 
burn up, cooling time, and the presence of contaminants. 

406 Sufficient representative information should be obtained from characterisation of nuclear matter to 
support future management activities. 
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d) the preparation of the facility operating instructions for implementing the safe operating 
envelope, and other operating instructions needed to implement the safety measures.   

Probabilistic safety analysis 
527 PSA provides an integrated, structured, safety analysis that combines engineering and operational 

features in a consistent overall framework.  This in turn enables complex interactions to be identified 
and examined, and provides a logical basis for identifying any relative weaknesses.  Hence it should 
be an integral part of design development and analysis.  PSA also provides an input into risk-
informed judgements both at the design stage and in operation. 

528 The scope and depth of PSA may vary depending on the magnitude of the radiological hazard and 
risks, the novelty of the design, the complexity of the facility, and the nature of the decision that the 
safety case is supporting.  For example, for some facilities qualitative arguments, application of good 
practice and DBA may be sufficient to demonstrate that the risk is ALARP.  However, for a complex 
facility such as a power reactor or a reprocessing facility, a comprehensive PSA should be 
developed.   

Fault analysis: PSA Need for PSA FA.10 

Suitable and sufficient PSA should be performed as part of the fault analysis and design development and 
analysis. 

 
529 PSA should assist the designers in achieving a balanced and optimised design, so that no particular 

class of accident or feature of the facility makes a disproportionate contribution to the overall risk, eg 
of the order of one tenth or greater.  PSA should enable a judgement to be made of the acceptability 
or otherwise of the overall risks against the numerical targets and should help to demonstrate that 
the risks are, and remain, ALARP.   

 

Fault analysis: PSA Validity FA.11 

PSA should reflect the current design and operation of the facility or site. 

 
530 PSA should be directly related to existing facility and site information, data and documentation.  

Assumptions used in the absence of such information need to be justified and careful consideration 
taken of their impact on the analysis. 

Fault analysis: PSA Scope and extent FA.12 

PSA should cover all significant sources of radioactivity and all relevant initiating faults identified at the 
facility or site. 

 
531  Low initiating fault frequencies need be included only in so far as the PSA results may contribute to 

design or operation of the facility.  In particular, the initiating frequencies used for naturally occurring 
external hazards should be constrained by Principles EHA.4 (paragraph 214 f.) and EHA.7 
(paragraph 217 f.). 

 

Fault analysis: PSA Adequate representation FA.13 

The PSA model should provide an adequate representation of the site and its facilities. 

 
532 The PSA should account for contributions to the risk including, but not necessarily restricted to:  

a) random individual component failures; 
b) components which are failed as a result of the initiating fault;  
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c) common cause failures (and, as necessary, other dependent and consequential failures);  
d) unavailabilities due to testing and maintenance; 
e) pre-fault human errors (eg misalignments and miscalibrations);  
f) human errors that lead to initiating faults; 
g) human errors during the course of the fault sequences; and  
h) potential dependencies between separate human activities (either by the same or by different 

operators).   

533 The level of detail of PSA should be sufficient to ensure that it is realistic, that dependencies are 
captured, and that the data used is applicable to each event in the PSA.  Model simplifications (eg 
modelling of bounding sequences) should be clearly described and justified. 

534 Where groups are used to represent several initiating faults or fault sequences, the group should be 
assigned a frequency equal to the summed frequency of the contributors to the group and should be 
represented by the most onerous one.  A sufficient number of groups should be defined to ensure an 
adequate representation of the facility, while keeping the scope of the analysis manageable. 

535 Best-estimate methods and data should be used for supporting transient analyses, accident 
progression analyses, source term analyses, and radiological analyses.  Where this is not 
practicable, conservative assumptions should be made and the sensitivity of the risk to these 
assumptions should be established.   

536 Facility-specific data should be used as far as possible for the calculation of the frequencies and 
probabilities used in PSA.  However: 

a) Where facility-specific data is not available, use of generic data may be acceptable provided its 
applicability is justified and the data sources selected are used in a consistent and systematic 
manner.   

b) Where facility-specific data is not sufficient, it should be combined with applicable generic data 
using a well-established mathematical technique. 

c) Where neither facility-specific nor generic data are available, use of expert judgement may be 
acceptable, provided that the basis for the judgement is justified and documented, and careful 
consideration given to the impact of these judgements on the PSA results.   

537 When models are used for the calculations of input probabilities, for example, in human errors, or 
failures of computer-based systems (including software errors), common cause failures, or the 
failures of structures, then the methodologies used should be justified, and should account for key 
influencing factors.   

538 Assumptions made regarding the behaviour of the facility or its operators should be justified, and the 
sensitivity to those assumptions should be assessed. 

539 Due regard should be given to the uncertainties in input probability and frequency values used, and 
their impact on the results.   

540 Steps should be taken to reduce significant uncertainties, ie those that potentially undermine 
confidence in the PSA results.   

Fault analysis: PSA Use of PSA FA.14 

PSA should be used to inform the design process and help ensure the safe operation of the site and its 
facilities. 

 
541 Appropriate use of PSA should be made in activities such as: 

a) designing the facility; 
b) supporting modifications to the design and operation during the life of the site and its facilities;  
c) testing, inspection and maintenance planning, and management of plant configuration;  
d) investigating significant abnormal occurrences; and 
e) developing and changing operating procedures and associated training programmes for 

managing incidents and accidents (including severe accidents).   
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542 PSA studies may be undertaken to support particular safety submissions for applications such as 
those noted above.  PSA models and data used should be suitable for their intended application, and 
sensitivity and uncertainty analyses undertaken as appropriate.  In any safety submissions where the 
PSA is not full scope, due account should be taken of the impact of the safety submissions on 
aspects of the risk not covered in that PSA. 

Severe accident analysis  
543 Severe accidents are defined as those fault sequences that lead either to consequences exceeding 

the highest radiological doses given in the BSLs of Target 4 (paragraph 599 f.), or to a substantial 
unintended relocation of radioactive material within the facility which places a demand on the 
integrity of the remaining physical barriers.  A substantial quantity of radioactive material is one 
which if released could result in the consequences specified in the societal risk target (Target 9 
(paragraph 623 f.)).   

544 Rigorous application of DBA should ensure that severe accidents are highly unlikely.  Nevertheless 
suitable and sufficient severe accident analysis is still required to ensure that risks are reduced so far 
as is reasonably practicable.   

Fault analysis: severe accident analysis Fault sequences FA.15 

Fault sequences beyond the design basis that have the potential to lead to a severe accident should be 
analysed. 

 
545 This should include: 

a) determination of the magnitude and characteristics of their radiological consequences, including 
societal effects; and 

b) demonstration that there is no sudden escalation of consequences just beyond the design basis. 

546 The analysis should consider failures that could occur in the physical barriers preventing release of 
radioactive material, or in the shielding against direct radiation.   

547 A best estimate approach should normally be followed.  However, where uncertainties are such that 
a realistic analysis cannot be performed with confidence, a conservative or bounding case approach 
should be adopted to avoid optimistic conclusions being drawn.   

548 Where severe accident uncertainties are judged to have a significant effect on the assessed risk, 
research aimed at confirming the modelling assumptions should be performed.   

Fault analysis: severe accident analysis Use of severe accident analysis FA.16 

The severe accident analysis should be used in the consideration of further risk-reducing measures. 

 
549 The severe accident analysis should provide information: 

a) to assist in the identification of any further reasonably practicable preventative or mitigating 
measures beyond those derived from the design basis; 

b) to form a suitable basis for accident management strategies;  
c) to support the preparation of emergency plans for the protection of people; and 
d) to support the PSA of the facility’s design and operation.   

550 Measures identified under a) above need not involve the application of conservative engineering 
practices used in the DBA, but rather should be based upon realistic or best estimate assumptions, 
methods and analytical criteria. 
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Assurance of validity of data and models 
551 This sub-section contains further principles governing the methods and data for the transient, 

radiological and other analyses that may be used throughout the fault analysis. 

Fault analysis: assurance of validity of data and 
models Theoretical models FA.17 

Theoretical models should adequately represent the facility and site. 

 

Fault analysis: assurance of validity of data and 
models Calculation methods FA.18 

Calculational methods used for the analyses should adequately represent the physical and chemical 
processes taking place. 

 
552 Where possible, the analytical models should be validated by comparison with actual experience, 

appropriate experiments or tests.   

553 The model should be validated for each application made in the safety analysis.  The validation 
should be of the model as a whole or, where this is not practicable, on a module basis, against 
experiments that replicate as closely as possible the expected plant condition.   

554 Care should be exercised in the interpretation of such experiments to take account of uncertainties in 
replicating the range of anticipated plant conditions.  The limits of applicability of the analytical model 
should be identified.   

555 Where validation against experiments or tests is not possible, a comparison with other, different, 
calculational methods may be acceptable. 

556 Where possible, independent checks using diverse methods or analytical models should be carried 
out to supplement the original analysis.   

557 The radiological analysis should include any direct radiation and any inhalation, absorption and 
ingestion of radioactive material and should also take account of the physical and chemical form of 
the radioactive material released.   

Fault analysis: assurance of validity of data and 
models Use of data FA.19 

The data used in the analysis of safety-related aspects of plant performance should be shown to be valid 
for the circumstances by reference to established physical data, experiment or other appropriate means. 

 
558 Where uncertainty in the data exists, an appropriate safety margin should be provided.   

559 The limits of applicability of the available data should be identified and extrapolation beyond these 
limits should not be used unless justified.   

Fault analysis: assurance of validity of data and 
models Computer models FA.20 

Computer models and datasets used in support of the analysis should be developed, maintained and 
applied in accordance with appropriate quality assurance procedures. 

 
560 These procedures should identify measures and controls to provide confidence that safety-related 

calculations are undertaken without error, to a level commensurate with the importance of the 
analysis being performed. 
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561 The procedures should, where appropriate, address code and dataset verification, version control, 
testing, documentation, user training, peer review and endorsement. 

562 The procedures should specify independent verification of computer codes and datasets to confirm 
consistency with the supporting documentation. 

563 The process of inputting data into a model should be independently verified. 

Fault analysis: assurance of validity of data and 
models Documentation FA.21 

Documentation should be provided to facilitate review of the adequacy of the analytical models and data. 

 
564 The documentation should include for example: 

a) information showing that models and data are not employed outside their range of application; 
b) a description of the uncertainties in the model; and  
c) user guidelines and input description.   

Fault analysis: assurance of validity of data and 
models Sensitivity studies FA.22 

Studies should be carried out to determine the sensitivity of the fault analysis (and the conclusions drawn 
from it) to the assumptions made, the data used and the methods of calculation. 

 
565 Where the predictions of the analysis are sensitive to the modelling assumptions, they should be 

supported by additional analysis using independent methods and computer codes. 

Fault analysis: assurance of validity of data and 
models Data collection    FA.23 

Data should be collected throughout the operating life of the facility to check or update the fault analysis. 

 
566 This should include, but not be restricted to, plant performance and failure data such as statistical 

data on initiating fault frequencies, component failure rates and plant unavailability during periods of 
maintenance or test, and data on external hazards.   

Fault analysis: assurance of validity of data and 
models Update and review FA.24 

The fault analysis should be updated where necessary, and reviewed periodically. 

 
567 The updates and reviews should take into account: 

a) changes to the facility or its operation since the design or construction stage and throughout its 
operating life; 

b) any new relevant technical and scientific knowledge, and operational experience, concerning 
plant behaviour and fault potential, including incidents occurring at other facilities;  

c) any material property changes and deterioration due to ageing not previously taken into account; 
and 

d) advances in modelling techniques.   
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NUMERICAL TARGETS AND LEGAL LIMITS 
568 This section describes the numerical targets and legal limits that inspectors should use when judging 

whether the dutyholder is controlling radiological hazards adequately and reducing risks ALARP. 

569 The structure of the targets and legal limits is based on the TOR2 framework, which has been 
extended in the more recent R2P21.  In assessing the safety of nuclear facilities, inspectors should 
examine the safety case to judge the extent to which targets are achieved and legal limits met.  
Some of them are in the form of dose levels; others are expressed as frequencies or risks.  The 
Basic Safety Level (BSL) and the Basic Safety Objective (BSO) are used in translating the TOR 
(R2P2) framework into targets.  The BSO marks the start of the broadly acceptable level in R2P2.   

570 The targets and legal limits are defined for normal operations, design basis analysis, individual risk 
and societal risk.  The targets are not mandatory.  However, some of the BSLs are legal limits in 
IRR; these are identified below as BSL(LL).  The targets are guides to inspectors to indicate where 
there is the need for consideration of additional safety measures.   

Basic safety levels  
571 It is HSE’s policy that a new facility or activity should at least meet the BSLs.  However, in meeting 

the BSLs the risks may not be ALARP.  The application of ALARP may drive risks lower.  Deciding 
when the level of risk is ALARP needs to be made on a case-by-case basis.  A proportionate 
approach should be used so that the higher the risk, the greater is the degree of disproportion 
needed before being considered ALARP, and a more robust argument would be needed to justify not 
implementing additional safety measures. 

572 Some existing facilities may have been designed and constructed to different safety standards and 
may have deteriorated with the passage of time.  Safety analyses of such facilities may show that a 
BSL is exceeded.  Provided this BSL is not a legal limit, HSE’s policy is that the level of gross 
disproportion in ALARP considerations would be very high; inspectors should assume it is highly 
likely that there will be available additional improvements to safety that are reasonably practicable.  
Inspectors should press dutyholders to demonstrate that a robust optioneering process has been 
undertaken, including considering the development of new options through research, if necessary, to 
control the radiological hazard.  Continuing to operate while failing to meet a BSL would only be 
acceptable if this process demonstrated that there are no options that are reasonably practicable to 
reduce risks further in the short term.  However, if operation is to continue then inspectors should 
require a clear longer-term plan to manage and reduce the risks within a period that is as short as is 
reasonably practicable.  If these conditions cannot be met, consideration should be given to 
recommending regulatory action to shut down the facility or prohibit or curtail the activity, where 
possible.  It must be remembered that the TOR2 framework does not, in itself, provide inspectors 
with the basis for recommending such action, as it has no legal status.  But it does help to identify 
when serious consideration should be given to formal enforcement action as a means of achieving 
compliance with legal requirements, ie reducing risks ALARP, in accordance with HSE’s 
Enforcement Policy Statement (see the HSE website).   

Basic safety objectives 
573 The BSOs form benchmarks that reflect modern nuclear safety standards and expectations.  The 

BSOs also recognise that there is a level beyond which further consideration of the case would not 
be a reasonable use of NII resources, compared with the benefit of applying the effort to other tasks.  
Inspectors need not seek further improvements from the dutyholder but can confine themselves to 
assessing the validity of the arguments that the dutyholder has presented.  The dutyholder, however, 
is not given the option of stopping at this level.  ALARP considerations may be such that the 
dutyholder is justified in stopping before reaching the BSO, but if it is reasonably practicable to 
provide a higher standard of safety, then the dutyholder should do so.   

Applying the targets and legal limits 
574 When comparing dutyholder estimates with targets, inspectors should take account of the 

assumptions and limitations of the analysis used.   

575 The uncertainties in the dutyholder’s safety analyses, and claims of accuracy and precision in 
numerical estimates, should be assessed, eg through sensitivity analysis, as appropriate. 

http://www.hse.gov.uk/nuclear/saps
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576 In addition, the inspector should compare the assumptions used by dutyholders in determining their 
estimates against the assumptions built into the target.   

577 When assessing safety cases against numerical targets and legal limits, inspectors should guard 
against being drawn into arguments about whether the calculation can be amended or the data 
refined to gain a small reduction in a number.  This is no more than common sense: reducing an 
estimate by a small amount from one side of a target to the other does not suddenly make an unsafe 
situation safe – or a safe one unsafe.  Additionally, as with any calculation, the estimates are subject 
to a degree of uncertainty. 

578 Estimates of risk are often used in a cost benefit analysis (CBA) in support of an ALARP 
demonstration.  CBA requires the costs of implementing further measures to improve safety to be 
compared with the costs from accidents both with and without the additional measures.  These costs 
should include measures taken following the accident to reduce its effects on health and safety.   

The targets and TOR/R2P2  
579 The individual risk of death levels in R2P21 cover risks to workers and to members of the public from 

activities on the site, which are: 

•  Boundary between the ‘tolerable’ and ‘unacceptable’ regions for risk entailing fatality: 
 
Worker:    1 in 1000 pa 
Member of the public:  1 in 10 000 pa 

•  Boundary between the ‘broadly acceptable’ and ‘tolerable’ regions for risk entailing fatality: 
 
Worker:    1 in 1 000 000 pa 
Member of the public:  1 in 1 000 000 pa 

 
580 Radiation risks arise from normal operational doses and from accidents.  These contributions are 

treated separately. 

581 TOR2 discussed the effects on society of a major accident and suggested, based on the findings of 
the Barnes report on Hinkley Point C 11, that an event leading to one hundred to several hundred 
immediate and eventual deaths should not be more frequent than one in a hundred thousand years, 
allowing for the influence on the consequences of weather conditions.  The TOR2 approach is used 
in deriving the societal risk targets in these SAPs. 

582 More detail on the rationale behind the numerical targets is found in an explanatory note12, see the 
HSE website.    

Numerical targets and legal limits Assessment against targets NT.1 

A safety case should be assessed against numerical targets and legal limits for normal operation, design 
basis faults, and radiological accident risks to people on and off the site. 

 
583 The targets in this section relate directly to the effects on people of normal operation and accidents.  

It may be useful to develop intermediate targets for potential accident sequences; for example many 
countries have a target for reactors based on core damage scenarios.  Where such targets are 
proposed by dutyholders, they should be taken into account by inspectors, but it is essential that the 
overarching Principles EKP.1 to EKP.5 (paragraph 135 ff.) are not compromised. 

584 Inspectors should not expect or require a detailed calculation for each and every target provided 
there is sufficient information to be able to judge that the target is likely to be achieved and the 
overall risk is ALARP. 

http://www.hse.gov.uk/nuclear/saps
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Dose targets and legal limits from normal operation 
585 People may be exposed to risks from ionising radiation during the normal operation of the facility.  

The radiation doses may arise from direct radiation, inhalation and ingestion of radioactive material, 
and through the food chain as a result of discharges and disposals of radioactive waste liquids and 
solids. 

Normal operation – any person on the site Target 1 

The targets and a legal limit for effective dose in a calendar year for any person on the site from sources of 
ionising radiation are:  

 Employees working with ionising radiation:  

BSL(LL):  20 mSv 
BSO:   1 mSv 

 Other employees on the site:  

 BSL:  2 mSv 
 BSO:  0.1 mSv 

Note that there are other legal limits on doses for specific groups of people, tissues and parts of the body 
(IRR). 

 

Normal operation – any group on the site Target 2 

The targets for average effective dose in a calendar year to defined groups of employees working with 
ionising radiation are: 

 BSL:  10 mSv 
 BSO:  0.5 mSv 

 
586 Dose predictions should make allowance for the uncertainties associated with calculations of internal 

and external exposure and make use of relevant operational data.  Where dose predictions depend 
on dose rates from normal operations and those arising from build-up of contamination, the 
maximum values expected to occur during the life of the facility should be used. 

587 The analysis of the predicted doses from normal operation of the facility by people working with 
ionising radiations should include: 

a) the specific tasks involved in operating and maintaining the facility; 

b) evaluations of the duration, frequency and numbers of people involved in each task; and 

c) the highest individual annual dose and the group annual average dose. 

588 There should be appropriate management controls in place for other people who may be in the 
facility or on the site, eg trainees under 18 years of age and members of the public visiting the site, 
to restrict their exposures in accordance with IRR.  Persons under 16 years old should be prevented 
from working with ionising radiations (International Labour Organisation (ILO) Convention 115 (1960) 
Article 7.2). 

589 The doses that could be received by people on the site not working with ionising radiations may be 
simple bounding estimates. 

Normal operation – any person off the site Target 3 

The target and a legal limit for effective dose in a calendar year for any person off the site from sources of 
ionising radiation originating on the site are:  

 BSL(LL):  1 mSv 
 BSO:  0.02 mSv 

Note that there are other legal limits to tissues and parts of the body (IRR). 
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590 Where there are multiple sites in close proximity, a dose constraint should be applied to each site to 
ensure that the overall dose to a person off the site is below the relevant dose limit.  The IRR 
Guidance10 advises constraining the dose to members of the public from each source to less than 
0.3 mSv pa.  HSE’s view is that a single source should be interpreted as a site under a single 
dutyholder’s control, in that it is an entity for which radiation protection can be optimised as a whole. 

591 HSE is responsible for regulating the off-site doses received as a result of direct radiation shine from 
sources on the site.  Off-site doses resulting from discharges and disposals from civil nuclear sites 
are regulated by the Environment Agency (EA) in England and Wales, and by the Scottish 
Environment Protection Agency (SEPA) in Scotland by means of authorisations granted under RSA. 

592 The respective dose contributions from sources of radiation on and off the site will vary from site to 
site, but the total dose is subject to the legal dose limit above and other constraints that may be 
imposed by other regulatory bodies. 

593 The predicted doses likely to be received from normal operation of the facility by people outside the 
site should be based on calculated doses to the relevant reference groups from direct radiation and 
from discharges of activity to air and other media. 

Numerical targets for fault analysis 
594 The Fault analysis section (paragraph 496 ff.) describes three forms of analysis used to establish the 

safety case for fault and accident conditions: design basis analysis (DBA); probabilistic safety 
analysis (PSA); and severe accident analysis (SAA).  The results of these analyses should be 
judged against the numerical targets in this section. 

595 The design basis analysis (DBA) is focused on the key safety measures for those initiating faults that 
are most significant in terms of frequency and unmitigated potential consequences.  Principle FA.7 
(paragraph 520 f.) sets out qualitative success criteria that the safety measures should ideally 
achieve in a design basis fault sequence (in accordance with the conditions specified in Principle 
FA.6 (paragraph 515 ff.)).  The BSOs of Target 4 express clauses (b) and (c) of paragraph 521 in the 
form of mitigated radiological doses and have been set at a level comparable with the BSOs for 
operational doses in Targets 1 and 3. 

596 PSA looks at the full range of fault sequences, including those where there are additional failures in 
the safety measures over and above those specified in Principle FA.6 (paragraph 515 f.), and 
including initiating faults as set out in Principle FA.12 (paragraph 531 f.).  It allows full incorporation 
of the reliability and failure probability of the safety measures and other features of the design and 
operations, as described in paragraph 532.  The analyses of fault progression leading to the 
radiological consequences of each fault sequence (whether in the design basis or not) should be 
carried out on a best estimate basis throughout (paragraph 535).   The PSA results can be grouped 
to give estimates of the frequency of occurrence of consequences within specified ranges of dose, 
both on site and off site.  Targets 6 and 8 provide BSOs and BSLs for a single facility with which 
these results may be compared to assist judgements on the overall adequacy of the safety 
measures and other plant features contributing to safety, and to identify areas in which further risk 
reduction may be reasonably practicable.  The overall risk impact to individuals from all the facilities 
on a site is also to be assessed, using Targets 5 and 7. 

597 The third element of the fault analysis, severe accident analysis (SAA), considers significant but 
unlikely accidents and provides information on their progression, both within the facility and also 
beyond the site boundary.  This is used, for example, to inform emergency measures that may be 
taken to limit doses.  SAA is particularly important in assessing the overall impact of the site in terms 
of the risks of major accidents that could lead to significant off-site consequence.  This is addressed 
by Target 9 for societal risk.   

Dose targets for design basis fault sequences 
598 The BSOs are set at levels where the consequences determined from the analysis of the fault 

sequences are insignificant.  Inspectors should expect that these levels will normally be met through 
installation of appropriately engineered safety measures rather than mitigating systems (see 
paragraph 142). 
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599 For ‘frequent’ faults (with an initiating fault frequency exceeding 1 x 10-3 pa), the BSLs are based on 
the legal limits for normal operation (see Targets 1 and 3).  Higher potential doses may be shown to 
be ALARP for less frequent initiating faults, as indicated by the stepped relationships between BSL 
and frequency in Target 4.  Other relationships between dose and frequencies can be used, but the 
model adopted should be justified.  In addition to showing that adequate safety measures are in 
place, DBA should demonstrate that at least one physical barrier remains intact and without threat to 
its integrity (see paragraph 521).   

Design basis fault sequences – any person Target 4 

The targets for the effective dose received by any person arising from a design basis fault sequence are:  

 On-site 
 BSL:  20 mSv for initiating fault frequencies exceeding 1 x 10-3 pa 
  200 mSv for initiating fault frequencies between 1 x 10-3 and 1 x 10-4 pa 
  500 mSv for initiating fault frequencies less than 1 x 10-4 pa 

 BSO:  0.1 mSv 
 
 Off-site 
 BSL: 1 mSv for initiating fault frequencies exceeding 1 x 10-3 pa  
  10 mSv for initiating fault frequencies between 1 x 10-3 and 1 x 10-4 pa 
  100 mSv for initiating fault frequencies less than 1 x 10-4 pa.   

 BSO:  0.01 mSv 

 
600 For each design basis fault sequence or bounding case leading to a potential dose to any person, 

the radiological analysis to determine the maximum dose should be performed on a conservative 
basis.   

601 In addition to the general requirements of Principle FA.3 (paragraph 504 f.), it should be assumed for 
off-site releases that: 

a) the person remains at the point of greatest dose for the maximum duration, although for 
extended faults a more realistic occupancy may be assumed after a suitable interval;  

b) the conditions under which the fault is analysed has characteristics which produce the highest 
dose to that person; and  

c) no emergency countermeasures are implemented, other than those whose implementation is 
shown to be highly likely. 

Assessment of individual risk to people on the site from accidents 
602 Targets 6 and 8 provide BSOs and BSLs for a single facility with which the PSA results may be 

compared to assist judgements on:  

a) the overall adequacy of the safety measures and other plant features contributing to safety; and 

b) identifying areas in which further risk reduction may be reasonably practicable.   

603 The overall risk impact to individuals from all the facilities on a site should be assessed using 
Targets 5 and 7. 

604 The majority of the risk to people on the site is associated with normal operation, and hence the BSL 
for accidents in Target 5 is set at 1 x 10-4 pa.  The BSO value is chosen as 1 x 10-6 pa as being 
reasonably consistent with the broadly acceptable level in R2P21.  However, the BSL and BSO risk 
levels in Target 5 are substantially lower than the risk levels associated with Target 1 for employees 
working with ionising radiation.  In those cases where the risk from normal operation is predicted to 
be well below the BSL of Target 1, it may be acceptable for a trade-off to be made between the 
normal operation risk and the accident risk, provided the dutyholder makes an acceptable case for 
doing so. 
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605 The estimation of individual risk is subject to assumptions regarding occupancy, shift-working etc 
and does not clearly emphasise the importance of prevention rather than mitigation.  Hence, 
inspectors should also consider, particularly where estimated risks are low because of such factors, 
whether the event incidence is ALARP.  Target 6 sets reasonable expectations for event frequency 
against dose, where it is assumed a worker could be present.   

606 Care should also be taken when assessing risks based on short-term exposure.  Provided sufficient 
controls and/or alarms are in place, inspectors can take into account countermeasures.  This target 
also provides some measure of the safety of groups of workers who might be affected in a single 
incident. 

Individual risk of death from on-site accidents – any person on the site Target 5 

The targets for the individual risk of death to a person on the site, from on-site accidents that result in 
exposure to ionising radiation, are: 

 BSL:  1 x 10-4 pa 
 BSO:  1 x 10-6 pa 

 

Frequency dose targets for any single accident – any person on the site Target 6 

The targets for the predicted frequency of any single accident in the facility, which could give doses to a 
person on the site, are:  

Effective dose, mSv Predicted frequency per annum 
BSL        BSO 

2 – 20 1 x 10-1   1 x 10-3 
20 – 200 1 x 10-2   1 x 10-4 

200 – 2000 1 x 10-3   1 x 10-5 
> 2000 1 x 10-4   1 x 10-6  

 
607 For a fault sequence, the maximum effective dose is the predicted dose to the worker who could 

potentially be most exposed to ionising radiation and may be calculated using a best estimate 
approach.  Where this is not practicable, reasonably conservative assumptions may be made.  
Simple assumptions about the radiation source(s), the location where the maximum potential 
exposure occurs, the exposure pathways and the exposure times, should generally be sufficient to 
give reasonable dose estimates.  The effects of any mitigating action may also be taken into account 
if a satisfactory case has been made for them.  For each fault sequence, the risk of death can then 
be determined using appropriate dose risk conversion factors and by taking account of the 
probability that an employee will be in the location where the potential exposure is greatest.   

608 There should be checks to ensure that the overall BSL level of 1 x 10-4 pa in Target 5 is not 
exceeded, particularly if there are dose bands where the predicted frequencies approach the BSL 
levels.  In determining the risk to the most exposed worker on site, due account should be taken of 
risk contributions from other facilities, where appropriate.  Alternative methods and data, including 
different dose and frequency bands, may be used by the dutyholder to determine worker risks.  
Where this is done the case should be assessed in a similar way to that given above. 

609 This target is not intended to include the risks associated with personnel returning to perform 
recovery actions after a radiation accident or emergency. 

Individual risk to people off the site from accidents 
610 The basis of Target 7 is that the individual risk to people off the site from accidents on the site should 

be analysed.  This requirement is supported by Target 8, which is facility-based, in the form of a 
dose ladder.  The facility-based target allows consideration of safety cases where the overall effect 
on the risk from the site is small.  However, should there be a significant change to the risks from 
single facilities or a major new risk is added to the site, the individual risk from the site should also be 
considered. 
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611 The individual risk levels in R2P21 include the risks arising from normal operational doses.  Although 
the legal limit of 1 mSv equates to a risk of death of a few times 1 x 10-5 pa, in general the normal 
operational doses received are significantly lower.  Therefore this risk is not significant in setting the 
individual risk for accidents. 

612 To estimate the individual risk to a person outside the site, it is necessary to take account of a wide 
range of parameters such as the probability that a hypothetical person will receive the dose given 
that the accident has occurred, allowing for wind and weather conditions and the effect of 
countermeasures.  A particular issue is the physical position of the hypothetical person. 

613 The dose ladder in Target 8 is based on the premise that the larger the potential consequences of an 
accident, the smaller should be its frequency.  The severity of the accident is represented by the 
effective dose that would be received by a hypothetical person.  The BSL and BSO dose bands in 
Target 8 relate, in an approximate fashion, to the off-site actions that could be expected in the event 
of an accident leading to those doses (see box after paragraph 621).  These demonstrate that the 
dose bands are a suitable surrogate for a range of events, including risk of death, which could affect 
the individual from different levels of accident. 

614 A single facility which just met the BSLs in the dose ladder, allowing for variability of wind direction, 
would give a maximum individual risk of death to a person outside the site of about 1 x 10-5 pa, 
ignoring countermeasures.  This is consistent with the recommendations in the Barnes Report for 
Hinkley Point C11.   

615 A similar estimate can be made for a facility that just met the BSO frequencies, giving an individual 
risk of the order of 1 x 10-7 pa.  These frequencies are less than the individual risk target for a site of 
1 x 10-4 pa and 1 x 10-6 pa, which are in line with the levels proposed in TOR2 and R2P21 for 
industrial hazards. 

Individual risk to people off the site from accidents Target 7 

The targets for the individual risk of death to a person off the site, from on-site accidents that result in 
exposure to ionising radiation, are: 

 BSL: 1 x 10-4 pa  
 BSO:  1 x 10-6 pa 

 
616 In comparing Target 7 with Target 5, the worker on the site is also exposed to the risk from normal 

operational doses which are a more significant fraction for persons on-site than persons off-site.   

617 In determining the individual risk from a site that contains several facilities that have been assessed 
independently, the inspector should refer to Principle ST.6 (paragraph 122 f.). 

Frequency dose targets for accidents on an individual facility – any person off the site Target 8 

The targets for the total predicted frequencies of accidents on an individual facility, which could give doses 
to a person off the site, are:  

Effective dose, mSv Total predicted frequency per annum 
BSL        BSO 

0.1 – 1     1         1 x 10-2 
1 – 10 1 x 10-1    1 x 10-3 

10 – 100 1 x 10-2    1 x 10-4 
100 – 1000 1 x 10-3    1 x 10-5 

> 1000 1 x 10-4    1 x 10-6  
 
618 The facility safety should be balanced, that is, no single class of accident should make a 

disproportionate contribution to the overall risk, eg of the order of one tenth of the frequency in each 
dose band.   
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619 As doses increase above 1000 mSv, the risk of prompt death should be considered and the analysis 
should also be assessed against the societal risk levels in Target 9. 

620 The risks and frequencies in these numerical targets should, as far as possible, be realistic 
estimates for the specified accidents occurring on the facility. 

621 Radiological analysis to evaluate maximum effective dose in PSA should be carried out for a 
hypothetical person located at the distance of the nearest habitation (ie any place with significant 
daily occupancy), or one kilometre from the facility, whichever is nearer, or at the point of greatest 
dose if that is further away.  The person should be assumed to remain directly downwind of the 
release point for the duration of the release.  The best estimate dose should be calculated as the 
expected value over the possible weather conditions. 

The BSL/BSO dose bands in Target 8 can be related in an approximate fashion to the off-site actions which 
could be expected following an accident, namely: 

0.1-1 mSv 
• additional off-site radiation and contamination surveys; 
• possibility of advice being given to restrict the use of foodstuffs produced close to 

the site; 

1-10 mSv 

• increased off-site surveys; restrictions on the use of foodstuffs likely to be 
implemented; 

• sheltering or issue of stable iodine may be considered in areas very close to the 
site; 

10-100 mSv 

• restrictions on foodstuffs likely to be implemented many kilometres from the site; 
• sheltering or issue of stable iodine likely to be implemented; 
• evacuation may be considered in areas immediately adjacent to the site; 

 

 

100-1000 mSv 

• restrictions on foodstuffs likely to be extensive; 
• sheltering or issue of stable iodine likely to be implemented to several kilometres 

from the site; 
• evacuation of nearby population likely to be implemented. 

 
Societal risk 
622  Severe accident analysis (SAA) considers major but very unlikely accidents and provides information 

on their progression, both within the facility and also beyond the site boundary.  As the SAA forms an 
input to the PSA, it does not have a separate numerical target.  However the SAA will be important in 
assessing the overall impact of the site in terms of the risks of major accidents that could lead to 
significant off-site consequences The nature of radioactive release from a major accident at a 
nuclear site will mean that long term, large distance stochastic effects are important, and the effect of 
the weather should be considered.  This is addressed by Target 9 for societal risk. 

623 As a measure of the societal concerns that would result from a major accident, a representative 
target has been defined,  It is based on an accident leading to an immediate or eventual 100 or more 
fatalities, mainly from very low doses to very large populations leading to stochastic deaths.   The 
target does not in itself cover all the factors related to societal concerns.  In making an ALARP 
demonstration the consequences in terms of other societal effects must also be considered. 
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Total risk of 100 or more fatalities  Target 9 

The targets for the total risk of 100 or more fatalities, either immediate or eventual, from on-site accidents 
that result in exposure to ionising radiation, are: 
 
 BSL:  1 x 10-5 pa 
 BSO:  1 x 10-7 pa 
 

 
624 The safety case should identify accidents that result in source terms that could cause 100 or more 

deaths.  The total risk should be calculated taking account of the frequency distribution of the source 
terms together with probabilistic weather conditions.  In estimating the risks fatalities both on-site and 
off-site should be included. 

625 It is expected that a significant proportion of the fatalities resulting from these accidents will involve 
stochastic deaths, which are typically estimated using collective dose calculations.  Based on studies 
carried out by the Health Protection Agency (HPA), the integration of these effects should be over 
100 years and restricted to the UK population.  These assumptions are implicit in the targets.   

626 Weather conditions should be based on meteorological data appropriate to the site.  Population data 
should be based on current demography, but reasonable expectations for changes in the future 
should be considered in a sensitivity analysis. 

627 The ability to implement off-site countermeasures should be based on current UK and relevant 
international advice and should be demonstrated in the safety case.  Similarly, assumptions that the 
on-site effects will be limited by the implementation of accident management and emergency 
preparedness arrangements should be demonstrated. 

628 This target should be used as a guide to the extent to which more detailed analysis is warranted.  
Accidents where the consequences are less than 100 deaths should also be considered in the 
overall ALARP demonstration if their frequency is above the BSO.  If accidents can occur with the 
potential to exceed 100 deaths, ALARP considerations must include them.  In particular, if the key 
assumption in framing the target - that a significant proportion of the fatalities will involve stochastic 
deaths - is not met, inspectors should consider the implications when making regulatory decisions. 

Dealing with time at risk situations 
629 The risk targets set out above are given as frequencies based on annual averages.  Circumstances 

will arise where a higher risk will exist for shorter periods of time that make the use of annualised 
frequency targets unrealistic.  A decision has to be made as to whether additional safety measures 
are needed to maintain ALARP.  Generally, the increased risk exists for periods much shorter than a 
year, but clean-up and decommissioning activities may also entail periods of elevated risk where 
arguments related to the timescale of the activity may be relevant. 

Numerical targets and legal limits Time at risk NT.2 

There should be sufficient control of radiological hazards at all times. 

 
630 An important factor in assessing short-term risks is the degree of independence between the reason 

for the risk being only present for a short period and the fault or hazard causing the risk.  In 
particular, consideration should be given to: 

a) independence between the initiating event and the activity or operation being undertaken; 
b) the degree of control that the dutyholder has over the initiating event and the activity or 

operations; and 
c) the degree to which the risk only arises due to the activity being undertaken (eg lifting 

operations). 

631 Any period in which the risk is elevated (eg due to equipment unavailability or occupancy of 
hazardous areas) must be subject to a specific demonstration that risks are controlled ALARP.  The 
period of elevated risk should be as short as reasonably practicable. 
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632 The safety case should not rely solely on numerical risk estimates or on averaging risk over a longer 
period of time.  Good engineering and operational practices should be prominent in the case. 

633 Sufficient protection based on engineering and operational considerations should be retained.  If this 
is not reasonably practicable, adequate substitution arrangements should be considered.  The extent 
of protection should be commensurate with the level of risk at the time that it is present. 

634 Any reasonably practicable step that can be taken to eliminate or mitigate a radiological hazard 
should normally be taken even though the time at risk may be short. 

635 During operations which impose a planned short term risk, means for monitoring the actual facility 
state should be in place to ensure that the mode of operation and the time during which it persists 
meet the assumptions in the safety case.  Where possible, means to reverse the process should be 
in place in the event that it becomes apparent that the safety case is not being met. 

636 Where reasonably practicable, contingency measures should be identified that could cope if the 
situation deteriorates further, including accident management arrangements. 

637 High risks that would exceed BSLs if evaluated as continuous risks should be avoided except in 
special circumstances.  These circumstances should be justified in advance.  They may include 
situations not originally foreseen in the design of the facility, or which are unavoidable because of the 
need to increase risks for a short time to reach a safer state in the long term. 

638 The extent of the time for which the risk is increased should not be the sole argument for 
acceptability that a situation is ALARP. 
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ACCIDENT MANAGEMENT AND EMERGENCY PREPAREDNESS  
639 A nuclear facility should be so designed and operated that defence in depth against potentially 

significant faults or failures is achieved by the provision of several levels of protection (see Principle 
EKP.3, paragraph 139 f.).  Accident management and emergency preparedness provides the final 
levels of defence (see Table 1, paragraph 143 f.) to ensure that all reasonably practicable steps 
have been taken to minimise the radiological consequences of any accident.  Principle FP.7 
(paragraph 42 f.) states that arrangements must be made for emergency preparedness and 
response in the case of nuclear and radiological incidents.  For licensees these are addressed 
through various licence conditions, including Licence Condition 11, see the HSE website.  In 
addition, for all dutyholders, the emergency preparedness regulatory framework is set out in 
REPPIR.  Siting will also impact on emergency preparedness. 

640 The objective of REPPIR and its supporting guidance is to establish a framework for the protection of 
workers and the public through emergency preparedness for radiation emergency.  The regulations 
place specific duties on both dutyholders and local authorities.  These duties include, among other 
things, the need for hazard identification and risk evaluation (HIRE), and the development and 
testing of dutyholders’ and off-site emergency plans. 

Accident management and 
emergency preparedness  Design and operation AM.1 

A nuclear facility should be so designed and operated to ensure that it meets the needs of accident 
management and emergency preparedness. 

 
641 Accident management strategies should be developed to reduce the risk of accidents.  Fault analysis 

should be used to form a suitable basis for the development of these strategies.  The strategies 
should primarily aim to prevent the breach of barriers to release or, where this cannot be achieved, 
to mitigate the consequences.  The ultimate objective should be to return to a controlled state in 
which it can be maintained in a safe condition. 

642 The strategies should identify any instrumentation needed to monitor the state of the plant and the 
level of severity of the accident, and any equipment to be used to control the accident or mitigate its 
consequences.  Where additional hardware would facilitate accident management, this should be 
provided if reasonably practicable.  It may also be of a different type, robustness and in a different 
location to that provided for normal operations. 

643 Provision should be made for training plant personnel in accident management procedures and 
implementing the accident management strategies, utilising appropriate instrumentation and items of 
plant that are qualified for operation in accident environments. 

644 Further guidance on accident management can be found throughout this document under the 
relevant technical sections. 

645 Fault analysis should also be used to support the preparation of emergency plans as required by 
REPPIR.  Further guidance on emergency plans, HIREs and detailed emergency planning zones 
(DEPZ) can be found in the REPPIR guidance. 

http://www.hse.gov.uk/nuclear/saps
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RADIOACTIVE WASTE MANAGEMENT  
646 The management of radioactive waste is a function potentially spanning all the stages in the life-

cycle of a facility, and most of the rest of the SAPs are relevant.  Some radioactive waste is also 
nuclear matter, and therefore the principles in the sub-section Control of nuclear matter of the 
engineering principles are particularly relevant (paragraph 392 ff.).   

647 This section recognises that the minimisation and control of waste should be taken into account at all 
stages in the life-cycle of a facility, starting at the planning and design stage through operation, 
decommissioning and site clearance.  Other principles in this section are concerned with topics such 
as strategies, waste characterisation, segregation, passive safety (in relation to the form of the waste 
itself and its storage conditions), and the requirement for records.   

648 The principles in this section may also be relevant to nuclear matter, particularly where nuclear 
matter may be classified as waste in the future, or is to be stored on site for a significant period of 
time.  The application of these principles to nuclear matter should be considered on a case-by-case 
basis taking account of the specific circumstances. 

Strategies for radioactive waste 
649 A strategy is an essential prerequisite for the safe and timely management of radioactive waste on a 

site.  It is also a requirement of Government policy.  It should demonstrate that relevant factors have 
been taken into account and should be integrated with other relevant strategies.  The timescale for 
the achievement of passive safety is an important aspect of strategy.   

650 Relevant factors when considering radioactive waste management include the quantity of waste 
involved, the magnitude of radiological hazard, the potential for the hazard to be realised, the 
potential dose uptake and the cost.  There may also be considerations in respect of having to 
balance requirements between different waste streams. 

Radioactive waste management Strategies for radioactive waste RW.1 

A strategy should be produced and implemented for the management of radioactive waste on a site. 

 
651 The strategy should: 

a) be consistent with Government policy, including the Government’s overall policy aims on 
sustainable development; 

b) be integrated with the decommissioning strategy and other relevant strategies, and should 
demonstrate that the radiological hazards posed by historic wastes are reduced progressively; 

c) include a description of the dutyholder’s policy and objectives for the management of radioactive 
waste; 

d) ensure that the generation of radioactive waste is prevented or minimised; 
e) cover the current and future inventory of radioactive waste, including waste arising from 

proposed new facilities; 
f) encompass the anticipated timescales for the management of radioactive wastes, from 

production to disposal (where appropriate), including intermediate management steps; 
g) consider a full range of options during its development.  The optioneering process should take 

account of relevant factors, which may include those listed in Principle RW.6 concerned with 
timing; 

h) describe, or refer to, the different options that were considered during its development and the 
case for the chosen option(s); 

i) contain, or refer to, the plan for the management of each radioactive waste stream from 
generation to the final management step, including nuclear matter that may be categorised as 
waste in the future; 

j) identify the optimum waste management route; 
k) take account of off-site and on-site interdependencies, eg between waste processing facilities; 
l) ensure that radioactive waste is managed in a manner that minimises the need for future 

processing; 
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m) ensure that the generation of radioactive waste of a type or form incompatible with currently 
available storage or disposal technology is prevented or minimised;  

n) ensure that waste that cannot be managed using current techniques, or techniques under 
current development, is not created; 

o) take account of biological, chemical and other hazards that may influence the management of 
radioactive waste; 

p) ensure that the adequacy of the storage capacity is reviewed at appropriate intervals taking 
account of current and future arisings, the expected life of existing stores, and planned additional 
stores; 

r) be compatible with facility safety cases; 
s) include an outline of the safety management system and the general approach to ensure that 

radioactive waste will continue to be managed safely; 
t) describe the significant assumptions, uncertainties and project risks associated with the 

achievement of the strategy, and how these will be managed; 
q) be compatible with the requirements of authorisations granted by the environment agencies; 
r) be reviewed at appropriate intervals and kept up to date. 

Waste minimisation 
652 Radioactive waste is a product of many operations within the nuclear industry.  Avoiding the creation 

of radioactive waste in the first instance and, secondly, minimising the generation of unavoidable 
waste is one of the foremost principles of good waste management.  This is embodied in 
international standards and Government policy and should be considered and applied during the 
planning, design, construction, manufacture, commissioning, operational and decommissioning 
stages of a facility.   

Radioactive waste management Generation of radioactive waste RW.2 

The generation of radioactive waste should be prevented or, where this is not reasonably practicable, 
minimised in terms of quantity and activity. 

 
653 Licence Condition 32 (see the HSE website) requires the rate of production of radioactive waste to 

be minimised.  The safety case should describe specific design provisions for waste minimisation 
and include a demonstration that the rate of production of radioactive waste has been minimised. 

654 Process and materials selection, construction methods, and commissioning, operational and 
decommissioning arrangements should be such so as to avoid the creation of radioactive waste or 
reduce to the minimum radioactive waste generated throughout the facility lifetime. 

655 Factors to be considered in assessment against this principle include: 

a) the facility layout and service infrastructure; 

b) secondary waste generation; 

c) recycling and re-use of materials; 

d) decontamination of materials.   

Note: The choice between re-use, decontamination, and direct disposal of waste should take 
account of relevant factors, including the form and disposability of the resultant waste, dose to 
operators, and other waste arisings and resultant discharges. 

656 Trends in radioactive waste generation should be monitored and the effectiveness of applied waste 
minimisation measures demonstrated.  There should be reviews of the opportunity for radioactive 
waste reduction. 

http://www.hse.gov.uk/nuclear/saps
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Radioactive waste management Accumulation of radioactive waste RW.3 

The accumulation of radioactive waste on site should be minimised. 

 
Note: this principle is mandatory under Licence Condition 32 (see the HSE website) and must be applied 
throughout the life-cycle of a facility. 

657 The safety case should include a demonstration that the accumulation of radioactive waste has been 
minimised.  Also, volume reduction should be considered during all stages of a facility’s life-cycle. 

658 Full use should be made of appropriate disposal routes to authorised sites for radioactive waste, 
where disposal is the most appropriate management option.  This includes routes that are both 
authorised and covered by Exemption Orders under the Radioactive Substances Act (RSA).  
Authorisations under RSA require discharges of radioactive waste made into the environment to use 
the best practicable means to minimise the activity discharged. 

Characterisation and segregation 
659 The development and application of good characterisation and segregation practices for radioactive 

wastes provide a sound foundation for safe and effective management of these wastes from 
generation through to disposal.  It should be recognised that for existing wastes the extent to which 
this may be applied could be limited. 

Radioactive waste management Characterisation and segregation RW.4 

Radioactive waste should be characterised and segregated to facilitate subsequent safe and effective 
management. 

 
660 The safety case should demonstrate provision of suitable and sufficient design features, locations, 

equipment and arrangements to support radioactive waste characterisation, segregation and other 
waste management operations. 

661 Radioactive waste should be identified and an inventory established which should be reviewed and 
kept up to date. 

662 Radioactive waste should be characterised at appropriate stages in terms of physical, chemical, 
radiological and biological properties so as to properly inform decisions about its subsequent 
management.  Where waste is being packaged into a form that is intended to be suitable for final 
disposal, it should be sufficiently characterised to properly inform subsequent decisions about its 
suitability for disposal. 

663 Where fissile material is present in the waste, it may be appropriate to characterise waste streams 
according to their intrinsic neutron absorption properties.  Reduction in the uncertainty in the 
quantities of fissile material, neutron absorbers and moderators present in the waste may in turn lead 
to an increase in permissible levels of fissile material for a given waste stream. 

664 Provision should be made for identifying, assessing and dealing with radioactive waste that does not 
meet existing process specifications or disposal criteria.   

665 The requirements of subsequent radioactive waste management steps through to disposal should be 
considered before making a decision to mix radioactive waste streams.  Mixing of radioactive waste 
streams, with other radioactive or non-radioactive wastes (or materials) with dissimilar or 
incompatible properties, should be prevented where it might compromise their future management.  
Mixing of radioactive wastes may be undertaken where this facilitates subsequent management, or 
is necessary for safety considerations. 

http://www.hse.gov.uk/nuclear/saps
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Storage of radioactive waste and passive safety 
666 The following principle addresses characteristics of the waste form and the storage facility, as both 

contribute to the achievement of passive safety.  It is recognised that for some radioactive wastes, it 
will not be possible to meet in all respects this principle until the waste is retrieved and processed 
into a passively safe form. 

Radioactive waste management Storage of radioactive waste and passive safety RW.5 

Radioactive waste should be stored in accordance with good engineering practice and in a passively safe 
condition. 

 
667 The safety case should identify any operational limits and conditions required for safe storage.  

These should take account of relevant factors which may include: 

a) environmental conditions, including temperature, humidity, and contaminants; 
b) heat generation (from individual items and the whole store); 
c) gas generation (pressurisation, flammable mixtures, deformation); and 
d) radiological and criticality hazards (taking account of on-site storage and long term management, 

which may include disposal). 
668 The safety case should be compatible with the strategy and demonstrate that radioactive waste is 

managed in accordance with good practice and good engineering principles.  It should address 
radioactive waste stored in a facility and should encompass the safety-related features of both the 
packages and container, and the storage facility, under normal and accident conditions. 

669 The safety case should demonstrate the continued safe storage of radioactive waste for the planned 
storage period.  This should include: 

a) radioactive waste for which further treatment is planned; and 

b) radioactive waste in a passively safe state. 

670 The safety case should include the monitoring, examination, inspection, and testing arrangements 
and results for the facility and the stored radioactive waste.   

671 Radioactive waste storage should include the following characteristics: 

a) The waste form and its container should be physically and chemically stable. 
b) The package should be compatible with the long-term management strategy for the waste, which 

may include the need for further characterisation, treatment or conditioning, a prolonged period 
of storage, or disposal.   

c) The radioactive waste should be immobile. 
d) The need for active safety systems to ensure safety should be minimised. 
e) The need for monitoring to ensure safety should be minimised. 
f) There should be no need for prompt intervention to maintain the facility in a safe condition.   
g) The design, construction standards, construction materials, and maintenance and inspection 

provisions of the storage facility should take account of the anticipated storage duration 
(including ageing and degradation) to ensure that the facility continues to meet its safety 
function.   

h) The storage environment should avoid degradation that may render the waste unsuitable for 
long-term management or disposal. 

i) The storage facility should be designed and operated so that individual packages can be 
inspected and retrieved within an appropriate period of time.  This may include the need for 
reserve storage space. 

j) The storage facility should be designed and operated to enable timely intervention in the event 
of unexpected faults or accidents.   

k) Appropriate provisions should be available for dealing with radioactive waste or its packaging 
that shows signs of unacceptable degradation.   
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672 The design of packages should take account of the relevant requirements including compatibility with 
handling, retrieval, transport, storage and disposal..   

673 Each package of radioactive waste should be uniquely identified with a marking system that will last 
for the storage duration.   

674 Acceptance criteria should be established for admitting waste to the storage facility.  These should 
take account of relevant factors which may include requirements for: 

a) storage, handling, and retrieval; 
b) the overall management strategy, including disposal where appropriate.   

675 Arrangements should be made and implemented (which may include examination, testing and 
auditing) to ensure that incoming radioactive wastes meet the acceptance criteria.  Arrangements 
should also be established for the safe management of any incoming radioactive waste that fails to 
meet the acceptance criteria.   

676 Appropriate and sufficient capacity should be provided for temporary storage of radioactive waste 
and should include allowance for waste resulting from abnormal events. 

677 Where fissile material is present in the waste, no external controls should be relied upon to prevent 
criticality.  The safety case should demonstrate acceptable sub-criticality margins for long-term 
storage taking account of the uncertainties that may exist. 

Passive safety timescales 
678 The rationale for deciding when the radioactive waste is processed into a passive state needs to be 

transparent, and should be based on an appropriate balance of relevant factors.  Radiological 
hazards should be reduced progressively, in line with Government policy.   

Radioactive waste management Passive safety timescales RW.6 

Radioactive waste should be processed into a passively safe state as soon as is reasonably practicable. 

 
679 The factors that influence timing may include:  

a) worker and public safety, including normal operations and potential accident conditions; 
b) environmental impact;  
c) security;  
d) the availability of disposal routes, the disposability of the proposed waste package, and the 

potential that reworking may be required; 
e) technical practicability; 
f) continuing waste arisings; 
g) interaction and dependencies with other facilities; 
h) possible burdens on future generations; 
i) maintenance of corporate memory and records; 
j) cost; 
k) the precautionary approach; 
l) ongoing or proposed research and development; 
m) the magnitude of the radiological hazard, and progressive hazard reduction; 
n) the current state and rate of deterioration of the radioactive waste, associated containers and 

packages, and existing storage facilities; 
o) the need to minimise dependence on active safety systems, maintenance, monitoring and 

human intervention to ensure safety; 
p) radionuclide decay or in-growth. 

680 Where it is proposed to defer the processing of radioactive waste into a passively safe state, the 
reason for the deferral should be substantiated. 
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Records for management of radioactive waste 
681 In addition to the need for records to adequately manage radioactive waste at present, future 

generations should be provided with the information they need to manage, and eventually dispose 
of, the radioactive waste safely.  Dutyholders will need to make and maintain adequate records of 
the inventory of radioactive waste and management actions associated with the waste. 

Radioactive waste management Records for management of radioactive waste RW.7 

Information that might be required now and in the future for the safe management of radioactive waste 
should be recorded and preserved. 

 
682 Records should contain the information that might be required both now and in the future.  Such 

information includes: 

a) details of the ownership of radioactive waste; 
b) characteristics of the radioactive waste including the radionuclide inventory, the amount, 

radioactive waste category, physical, biological and chemical form and associated uncertainties 
in the estimates of the radioactive wastes.  For waste containing fissile material this should 
include criticality-relevant information; 

c) the origin of the waste; 
d) the location on site; 
e) research and development;  
f) development and specification of conditioning recipes and packages; 
g) details of packaging; 
h) operational history of processes and stores; 
i) records of non-compliances with specifications;  
j) records of waste disposals; 
k) the safety case(s) relevant to the waste and its storage; 
l) record of incidents;  
m) regulatory interactions; and 
n) records that might reasonably be foreseen to be required by an authorisation granted under 

RSA. 

683 Licence Condition 32 (see the HSE website) requires records to be kept of radioactive wastes 
accumulated on nuclear licensed sites.  The records should be maintained in a secure and 
accessible form for as long as the information could be of value.  Records should be kept in such a 
way that sufficient information could be identified for both current and future needs for each 
individual waste package.  Given the currently expected timescales for decommissioning and the 
provision of long-term management facilities, the storage duration for many records associated with 
on-site radioactive waste management might be greater than one hundred years.   

 
 

http://www.hse.gov.uk/nuclear/saps
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DECOMMISSIONING 
684 Licence Condition 35 (see the HSE website) requires licensees to make adequate arrangements for 

decommissioning facilities on a nuclear licensed site.  Although decommissioning is the last stage in 
the overall life-cycle of a facility, the need for decommissioning should be taken into account at all 
stages in the life-cycle, starting at the planning and design stage.   

685 As decommissioning proceeds the radiological hazards posed by a facility will eventually reduce, 
particularly once the bulk of radioactive substances has been removed (although in some cases 
there may be a short-term increase in risk as a result of specific operations, such as when the 
removal of radioactive substances takes place).  The need to apply the principles in a proportionate 
manner is therefore particularly important when each decommissioning phase is being considered 
(see paragraph 25 ff.).  Progressively more detailed decommissioning strategies and plans would be 
expected as the facility moves towards, and enters, the decommissioning stage. 

686 For civil nuclear reactors, consent must be obtained from HSE under EIADR before 
decommissioning can commence.  In applying for consent the dutyholder must submit an 
Environmental Statement, which reports upon its environmental impact assessment.  HSE will 
consult publicly on the Environmental Statement and take the views of consultees into account when 
deciding whether to grant consent.  If any changes or extensions to a decommissioning project may 
result in significant adverse effects on the environment, the dutyholder must halt the relevant part of 
the project and apply to HSE under EIADR regulation 13 for a determination as to whether a further 
environmental impact assessment is required.  These principles and associated guidance do not 
apply to assessing submissions under EIADR but to permissioning and other regulatory activities 
under the nuclear licensing regime. 

Design and operation 

Decommissioning Design and operation DC.1 

Facilities should be designed and operated so that they can be safely decommissioned. 

 
687 Account should be taken during the planning, design, construction and operational stages of the 

need for decommissioning and waste retrieval.  This should include: 

a) design measures to minimise activation and contamination, etc; 
b) physical and procedural methods to prevent the spread of contamination; 
c) control of activation; 
d) design features to facilitate decommissioning and to reduce dose uptake by decommissioning 

workers; 
e) consideration of the implications for decommissioning when modifications to and experiments on 

the facility are proposed; 
f) identification of reasonably practicable changes to the facility to facilitate or accelerate 

decommissioning; 
g) minimising the generation of radioactive waste. 

Decommissioning strategies 

Decommissioning Decommissioning strategies DC.2 

A decommissioning strategy should be prepared and maintained for each site and should be integrated 
with other relevant strategies. 

 
688 The initial strategy should be produced during the planning stage of a new site or facility.   

http://www.hse.gov.uk/nuclear/saps
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689 The overall strategy should: 

a) be consistent with Government policies and strategies, including the Government’s overall policy 
aims on sustainable development, and identify and explain any differences; 

b) contain information of a type and level of detail commensurate with the site and its associated 
radiological hazard and the anticipated decommissioning timescale; 

c) state the decommissioning policy and objectives; 
d) encompass the full extent of the decommissioning liabilities on the site, including existing and 

planned facilities. 

690 Interdependencies between plants within facilities, and between individual facilities for a multi-facility 
site, should be taken into account.  This should include interactions between any decommissioning 
work and continuing facility operations. 

691 The strategy should be integrated with other relevant strategies.  Depending on the site concerned 
these might include strategies for: 

a) radioactive substances, including fissile materials and radioactive wastes; 
b) control and remediation of radioactively contaminated land; and 
c) services, utilities and transport. 

692 The strategy should describe the assumed end-state for the site.   

693 The strategy should describe, or refer to, the process by which stakeholder views will be taken into 
account to enable confirmation or otherwise of the end-state assumed in the strategy. 

694 The decommissioning strategy should describe or refer to:  

a) the decommissioning options and the timescales considered; 
b) the reasons for the chosen option(s); and 
c) the methodology for determining the relative priority of decommissioning projects. 

695 The strategy should take account of relevant factors, and show how these factors have been 
addressed.  Such factors are likely to include those listed with Principle DC.3 (Timing of 
decommissioning).  Other factors to be taken into account include the magnitude of radiological 
hazard remaining, the duration of the work, the overall status of the facility, the availability of suitably 
qualified and skilled workforce for each stage, and the fact that the overall objective of the work is to 
remove, or significantly reduce, the radiological hazard. 

696 The strategy should encompass the anticipated timescales for the future operation, shutdown and 
decommissioning of facilities on the site, including proposed new facilities. 

697 If it is proposed to defer decommissioning, the strategy should demonstrate that earlier 
decommissioning options are still capable of being implemented and have not been technically 
foreclosed. 

698 The strategy should be reviewed at appropriate intervals and kept up to date.   

699 The management of decommissioning wastes should be covered by the waste management 
strategy. 

700 The strategy should describe the significant assumptions and project risks associated with its 
achievement, and how these will be managed. 

Timing of decommissioning 
701 The timing of decommissioning is an important aspect of decommissioning strategies.  Many factors 

influence the optimum timing of decommissioning.  The rationale for the timing of decommissioning 
should be transparent and based on an appropriate balance of relevant factors.   

Decommissioning Timing of decommissioning DC.3 

Decommissioning should be carried out as soon as is reasonably practicable taking relevant factors into 
account. 
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702 Prompt decommissioning is the preferred option, and timing of decommissioning should be 
rigorously demonstrated and justified. 

703 The timing of decommissioning should be considered on a case-by-case basis.  Factors to be 
considered for their relevance should include: 

a) worker and public safety; 
b) environmental impact;  

c) security; 
d) progressive hazard reduction; 
e) technical practicability; 
f) radionuclide decay or in-growth;  
g) ageing of facilities;  
h) the volumes and categories of decommissioning wastes and the availability of waste 

management routes; 
i) the presence of radioactively contaminated land, its potential impact on the site and the wider 

environment, the possibility of dispersion during the decommissioning stage and any threat that 
this might pose to the achievement of the assumed end-state for the facility or site: 

j) interactions and dependencies with other facilities;  
k) the maintenance of an appropriate safety management organisational structure; 
l) the maintenance of site infrastructure; 
m) the maintenance of corporate memory and records; 
n) the availability of suitably qualified and experienced personnel; 
o) costs, including care and maintenance and infrastructure costs; 
p) future uncertainties including climate change; 
q) the precautionary approach; 
r) possible burdens on future generations; 
s) the potential for re-use; 
t) interim storage facilities. 

704 Deferral of decommissioning should not be considered acceptable unless it can be substantiated 
that the facility can be maintained in a safe condition and can be safely decommissioned in the 
future. 

Planning for decommissioning 
705 Account needs to be taken, throughout the life-cycle of a facility, of the need to decommission the 

facility and to manage the wastes.  This requires a strategy for a facility/site and a plan.    

Decommissioning Planning for decommissioning DC.4 

A decommissioning plan and programme should be prepared and maintained for each nuclear facility 
throughout its life-cycle to demonstrate that it can be safely decommissioned. 

 
706 If a decommissioning plan has not already been produced for an existing facility, the plan should be 

produced without undue delay. 

707 The decommissioning plan should: 

a) define the decommissioning end-state for the facility and any interim states required to achieve 
it; and 

b) be supported by appropriate evidence, which demonstrates that decommissioning can be 
undertaken safely, and that the end-state (and any interim state) can be met. 

708 The plan should be reviewed, updated and developed at appropriate intervals.   



Safety assessment principles for nuclear facilities  Decommissioning  
 

 
UNCONTROLLED COPY IF NOT VIEWED ON HSE WEBSITE 

2006 Edition, Revision 1 Page 115 of 140 

709 The plan should be updated before the cessation of normal operations.  This should include a 
detailed characterisation survey to determine the extent and type of radioactive contamination, 
activation, waste and other materials in the facility.  In the case of unplanned early shutdown of a 
facility, the plan should be reviewed and, where necessary, updated as soon as is reasonably 
practicable. 

710 The type of information and level of detail contained in the plan should be commensurate with the 
type and status of the facility, the associated radiological hazard, the decommissioning timescales 
and the practicability of obtaining the information. 

711 The plan should optimise the use of existing facilities and plant during decommissioning and ensure 
that such facilities and plant will be available when needed.  It should address any necessary 
changes to the existing safety systems, and the need for replacement or new facilities and plant to 
carry out the decommissioning operations.   

712 The plan should address the type and quantity of wastes to be managed (including solid, liquid and 
gaseous wastes), the timescale over which the wastes will arise, and should be consistent with the 
waste management strategy.  The plan should provide information on the proposed treatment, 
packaging, storage and disposal of wastes, including how decisions have been, or will be, made. 

713 Institutional knowledge of the facility (including capturing the knowledge of staff) should be 
generated and maintained throughout its life-cycle so that it is accessible during decommissioning.  
This is to ensure that the design, modifications and operating history of the facility (including the 
impact of past operations and incidents), are identified and taken into account in decommissioning 
plans. 

714 If it is proposed to defer decommissioning, the plan should be developed sufficiently to ensure that 
the relevant factors to facilitate safe decommissioning in the future have been taken into account.   

Passive safety 
715 If decommissioning of a facility is deferred at any time, the following principle applies. 

Decommissioning Passive safety DC.5 

The facility should be made passively safe before entering a care and maintenance phase. 

 
716 Bulk process materials including fissile material, process liquors, and operational wastes should 

normally be removed from the facility. 

717 The facility should undergo post-operational clean out.  This may include: 

a) the removal of any residual nuclear matter; 
b) the immobilisation of any potentially mobile nuclear matter; 
c) the removal of readily removable contaminated or activated items. 

718 The facility, or parts of the facility, should be decontaminated where appropriate.   

719 Before the start of a care and maintenance phase, an adequate regime should be established.  It 
should include any requirements for maintenance, examination, inspection, and testing, and should 
ensure that: 

a) the need for active safety systems to ensure safety is minimised; 
b) the need for monitoring to ensure safety should be minimised; and 
c) there should be no need for prompt intervention to maintain the facility in a safe condition. 

720 Access to the facility should be controlled and entry points provided for response to incidents.  
Provision should be included to prevent access by flora and fauna etc. 

721 The storage of any remaining radioactive substances and radioactive wastes should comply with 
Principle RW.5 (paragraph 666 f.). 
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Records for decommissioning 
722 Licence Condition 6 (see the HSE website) requires licensees to make adequate records to 

demonstrate compliance with licence conditions.  This requirement includes records of 
decommissioning.  It may be necessary for decommissioning operations to involve two or more 
separate phases.  These phases may span a number of decades.  The records required for 
decommissioning operations, in both the short and long term, should therefore be generated and 
retained over appropriate timescales.  The records should be retained in a manner and form that 
allows them to be accessible over the required timescales. 

Decommissioning Records for decommissioning DC.6 

Throughout the whole life-cycle of a facility the documents and records that might be required for 
decommissioning purposes should be identified, prepared, updated and retained. 

 
723 Particular attention should be given to the following records: 

a) the as-built facility design and subsequent modification; 
b) operational history; 
c) incidents; 
d) radiological surveys; 
e) radioactive substances and radioactive waste quantities, locations, condition and ownership, with 

specific focus at the end of normal operations; 
f) safety cases; 
g) regulatory interactions;  
h) physical condition of the facility, including examination, inspection, and testing records; 
i) decommissioning history;  
j) decommissioning reports to show how the objectives of the decommissioning plan, including the 

planned end-state for the facility, have been achieved. 
724 Documents and records for decommissioning purposes should be generated, retained and owned in 

an appropriate manner and form, taking due account of the timescales over which they may need to 
be retained and accessed. 

725 In cases where decommissioning operations span significant periods of time, arrangements for 
maintaining the dutyholder’s corporate memory of a facility should include retention of the knowledge 
of relevant staff. 

Decommissioning organisation 
726 Decommissioning can be a time of considerable change for an organisation and its personnel, 

particularly during the transition from normal operations to decommissioning.  It may involve changes 
to staffing levels and structures, reflecting the different activities which need to be performed, and 
may entail an increasing use of contractors.  If not properly conceived and managed, such changes 
may affect the dutyholder’s capability to decommission the facility safely and effectively, and may 
create a climate of uncertainty that could challenge staff morale.  Special consideration needs to be 
given, therefore, to the human and organisational factors that are necessary to ensure that 
decommissioning is undertaken safely, and in accordance with good nuclear industry 
decommissioning practices.  The following principle applies to all phases of decommissioning, 
including care and maintenance, and should be read in conjunction with the section on Leadership 
and management for safety (paragraph 43 ff.). 

Decommissioning Decommissioning organisation DC.7 

Organisational arrangements should be established and maintained to ensure safe and effective 
decommissioning of facilities. 

 

http://www.hse.gov.uk/nuclear/saps
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727 The safety case should demonstrate an appropriate management organisation, and adequate 
personnel resources, to ensure that decommissioning can be completed safely.  The continued 
suitability of these should be demonstrated through an organisation and staffing baseline.  The 
design of the organisational structure will depend upon the activities to be carried out and will need 
to be determined on a case-by-case basis. 

728 Suitable and sufficient capability to function as an intelligent customer should be demonstrated for 
work carried out by external contractors. 

729 Competence needs for personnel responsible for undertaking decommissioning activities, including 
contractors, should be identified.  Personnel should receive suitable training, and be suitably 
qualified and experienced, to carry out their duties, in accordance with the requirements of Licence 
Conditions 10 and 12 (see the HSE website). 

Safety arrangements 
730 The following principle is of particular relevance because the safety arrangements may need to be 

modified during decommissioning to ensure that they remain proportionate to the changing status of 
the facility. 

Decommissioning Safety arrangements DC.8 

The safety management system should be periodically reviewed and modified as necessary prior to and 
during decommissioning. 

 
731 The safety management system should take account of changes to the facility and associated 

hazards during decommissioning.  Any changes should be substantiated before implementation.   

732 Particular aspects for consideration include: 

a) safety function categorisation of safety-related structures, systems and components; 
b) safety function categorisation of administrative controls; 
c) examination, inspection, maintenance and testing arrangements; 
d) on-site and off-site emergency plans; 
e) on-site and off-site monitoring programmes; 
f) organisational structure; 
g) radioactive and hazardous waste handling arrangements. 

Decommissioning safety case 
733 General requirements for safety cases are covered in the section on The regulatory assessment of 

safety cases (paragraph 70 ff.).  Particular considerations arise because of the need for a 
decommissioning safety case to be kept up to date to demonstrate the safe decommissioning of the 
facility.  The safety case should take account of the changes to the status of the facility and the 
radiological hazards posed as decommissioning progresses. 

734 An outline decommissioning safety case should be prepared in conjunction with the updated 
decommissioning plan prior to the end of normal operations. 

735 Activities that are essential to enable decommissioning to take place may increase risks temporarily 
(for example, remedial work, and equipment installation or waste retrievals).  Such activities should 
be fully considered, substantiated and monitored.  Principle NT.2 (paragraph 629 f.) provides general 
guidance on short-term risk. 

736 Adequate records should be available to support decommissioning activities in accordance with 
Principle DC.6 and these should be taken into account in the decommissioning safety case.  Specific 
focus should be given to records requirements at the end of normal operations. 

737 The depth and rigour of decommissioning safety cases should be proportionate to the associated 
radiological hazard and should address any new or unusual activities arising during 
decommissioning. 

http://www.hse.gov.uk/nuclear/saps
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738 The decommissioning safety case should be updated at appropriate points in the decommissioning 
programme to reflect the impact of modifications to the facility and facility state, and to address the 
changing nature of the radiological hazard. 

739 Where there is incomplete information about the state of facility internals, and an inability to produce 
a reliable safety case in advance of decommissioning activities, a managed process should be 
devised that allows the necessary information to emerge in a controlled manner.  In such cases, a 
staged decommissioning safety case may be appropriate to allow decommissioning progress. 
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CONTROL AND REMEDIATION OF RADIOACTIVELY CONTAMINATED LAND 
740 The principles in this section are concerned with the safe management of radioactively contaminated 

land on nuclear licensed sites.  HSE treats radioactively contaminated land and emplaced 
radioactive substances on nuclear licensed sites as accumulations of nuclear matter, unless they 
are, or arise from, authorised disposals.   

741 The environment agencies are responsible for the regulation of disposals on, and from, nuclear 
licensed sites in accordance with RSA, and for the regulation of other environmental legislation.  The 
principles therefore need to be applied in a manner that is in accordance with the Memoranda of 
Understanding. 

Strategies for radioactively contaminated land 
742 A strategy should be prepared that sets out measures to detect radioactively contaminated land and 

to manage any such land identified.  It should be integrated with all other relevant strategies.   

Control and remediation of 
radioactively contaminated 
land 

Strategies for radioactively contaminated land RL.1 

Where radioactively contaminated land exists, a strategy should be produced for its control and 
remediation.   

 
743 The strategy should take account of the circumstances of known and suspected instances of 

radioactive contamination on the site.   

744 The type of information and level of detail contained within the strategy should be commensurate 
with the extent, nature, and potential harm posed by the radioactive contamination. 

745 The strategy should: 

a) be consistent with Government policy, including the Government’s overall policy aims on 
sustainable development; 

b) include arrangements to identify any restrictions necessary to properly protect people and the 
environment; 

c) include a process for considering options for management of the radioactively contaminated 
land.  The strategy should describe, or refer to, the options and timescales that were considered 
during its development and substantiate those chosen. 

746 The optioneering process should take account of factors that might have a bearing on the 
management of radioactively contaminated land.  Examples of such factors include: 

a) worker and public safety, including individuals and groups who may be currently exposed, those 
who may be exposed as a result of control and remediation actions, and those potentially 
exposed in the future; 

b) the prevention or reduction of the environmental impact, now or in the future; 
c) waste minimisation (see Principle RW.2 (paragraph 652 f.)); 
d) the results of investigation, monitoring, surveillance and characterisation work; 
e) continuing radioactive contamination from known sources; 
f) the availability of waste treatment plant and disposal routes; 
g) future requirements for investigation, monitoring, surveillance and characterisation; 
h) technical practicability and the availability of technology; 
i) interaction and dependencies with other facilities and other areas of radioactive contamination; 
j) the means of demonstrating the effectiveness of control and remediation measures; 
k) possible burdens on future generations;  
l) the maintenance of corporate memory and records; 
m) costs; 
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n) the precautionary approach;  
o) future plans for the use of the site, or part of the site, and the associated timescales; 

p) the biological, chemical and other hazards relating to the radioactively contaminated land;  
q) past and present management actions, including any emergency response actions, eg the clean 

up of any spills or other known contamination events.   

747 The strategy should include a description of the dutyholder’s policy and objectives for the 
management of radioactively contaminated land, from the current time up to any de-licensing.  In 
order of preference, the strategy should aim to: 

a) retrieve contaminated material for appropriate management;  
b) establish measures to achieve in-situ stabilisation; or 

c) prevent and, where not practicable, minimise the migration of radioactive contamination on-site, 
thereby minimising radioactive waste volumes and, if this is not fully effective, minimise its 
spread off-site. 

748 The strategy should describe the extent and nature of the radioactively contaminated land, and 
should be integrated with the site waste management strategy (Principle RW.1 (paragraph 650 f.)) 
and other relevant strategies. 

749 The strategy should define and substantiate the proposed end-state(s) and any interim state(s) for 
any areas of radioactively contaminated land, and set out the anticipated timescales to achieve 
these states. 

750 The strategy should describe the means by which radioactively contaminated land will be controlled 
and remediated to achieve the end-states.  This may involve remedial work at various times, or 
leaving the radioactively contaminated land in situ where justified.  Any proposed restrictions related 
to the end-states should be described.   

751 The strategy should describe the significant assumptions and project risks associated with its 
achievement, and how these will be managed. 

752 The strategy should be reviewed and kept up to date. 

Actions to establish the existence of radioactively contaminated land 
753 This principle relates to the need for dutyholders to be knowledgeable about radioactive 

contamination on and around the licensed site. 

Control and remediation of 
radioactively contaminated 
land 

Actions to establish the existence of radioactively 
contaminated land RL.2 

Steps should be undertaken to detect any areas of radioactively contaminated land on or adjacent to the 
site. 

 
754 A programme of ongoing investigation, monitoring and analysis should be undertaken to establish 

whether radioactively contaminated land is present on the site. 

755 The programme should be proportionate and should take account of the current and previous use of 
the site (or areas of the site), records of any previous incidents or leaks (as required under Licence 
Condition 34, see the HSE website), any previous management actions, and any areas of suspected 
radioactive contamination.   

Discovery of radioactively contaminated land 
756 In the event of the discovery of radioactively contaminated land, priority should be given to 

establishing the source and terminating or minimising any leak.  The radioactive contamination 
should be prevented from dispersing further, and appropriate measures should be taken to recover 
the contamination where appropriate. 

http://www.hse.gov.uk/nuclear/saps
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Control and remediation of 
radioactively contaminated 
land 

Discovery of radioactively contaminated land RL.3 

Where radioactively contaminated land is discovered, appropriate arrangements should be in place to 
ensure the source is identified and controlled. 

 
757 The arrangements should ensure that: 

a) the source of the radioactive contamination is established; 
b) any ongoing leakage of the nuclear matter is terminated or minimised, and measures are taken 

to prevent a recurrence; 
c) measures are taken to prevent the radioactive contamination from dispersing, including 

measures to minimise the arisings of radioactive waste; 
d) restrictions necessary to properly protect people and the environment are implemented; 
e) the leakage is notified, recorded, investigated and reported in accordance with the requirements 

of the nuclear site licence; and 
f) the relevant environment agency is informed. 

Characterisation of radioactively contaminated land 
758 The general requirements for the characterisation of radioactive waste covered in Principle RW.4 

(paragraph 659 f.) might apply to radioactively contaminated land.  In addition, the following principle 
also applies. 

Control and remediation of 
radioactively contaminated 
land 

Characterisation of radioactively contaminated land RL.4 

Radioactively contaminated land should be characterised to facilitate its safe and effective control and 
remediation. 

 
759 Radioactively contaminated land should be characterised so that informed decisions can be made 

about its management.  Information may include, for example: 

a) source; 
b) location;  
c) volume; 
d) radioactive inventory; 
e) physical and chemical form; 
f) any associated biological, chemical or other non-radioactive contamination;  
g) concentration distributions in the ground; 
h) geochemical and hydro-geological properties of the subsurface including permeability, porosity, 

hydraulic gradients, ground-water flows, geological structure and rock fractures; 
i) whether the contamination has recently arisen or whether it is historic; 
j) the extent to which the contamination is spreading or has the potential to spread;  
k) potential pathways and receptors associated with human or environmental exposure; 
l) other potential effects including commercial impacts. 

760 The characterisation of radioactively contaminated land should include the taking and analysis of 
soil, rock etc and ground-water samples from suitable locations and depths.  It might also include 
development or use of models to predict dispersion of the contamination. 
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Survey, investigation, monitoring and surveillance 

Control and remediation of 
radioactively contaminated 
land 

Survey, investigation, monitoring and surveillance RL.5 

Radiological survey, investigation, monitoring and surveillance of radioactively contaminated land should 
be carried out at suitable intervals so that its characterisation is kept up to date. 

 
761 The objectives of the survey, investigation, monitoring and surveillance should be defined, and might 

include: 

a) confirmation of levels and type of radioactive contamination, and rates of migration;  
b) confirmation of the effectiveness of remediation measures;  
c) confirmation of continued compliance with the safety case;  
d) compliance with the requirements for waste management. 

762 The arrangements for, and frequency of, survey, investigation, monitoring and surveillance should 
take account of:  

a) the extent, nature, and potential harm posed by the radioactive contamination; 
b) uncertainties in the characteristics of contaminated land, such as those listed in Principle RL.4; 
c) the extent to which the properties of radioactively contaminated land may be changing; 
d) the proximity to the site boundary; 
e) dose uptake to operators undertaking the work. 

763 The survey, investigation, monitoring and surveillance arrangements should be reviewed and 
modified to reflect changing circumstances.   

Plan for control and remediation 

Control and remediation of 
radioactively contaminated 
land 

Plan for control and remediation RL.6 

A plan should be prepared and implemented to ensure that radioactively contaminated land is being safely 
controlled or remediated. 

 
764 The plan should describe the proposed end-state of the site, or area of the site, and any interim 

states required to achieve it.   

765 The type of information and level of detail contained within the plan should be commensurate with 
the extent, nature, and potential harm posed by the radioactive contamination. 

766 The plan should cover the control and remedial measures for the site, or area of site, which may 
include:  

a) retrieval; 
b) soil treatment; 
c) in situ stabilisation; 
d) surface caps or covers; 
e) natural or artificial containment barriers; 
f) hydro-geological and hydraulic controls; 
g) ground-water treatment; 
h) control of personal access; 
i) control of local flora and fauna; 
j) restrictions necessary to properly protect people and the environment. 
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767 The plan should be substantiated by appropriate safety and environmental analyses; identify the 
type and quantity of waste to be managed; and be consistent with the site waste management 
strategy (see Principle RW.1 (paragraph 650 f.)).   

768 The plan should describe the arrangements for investigation, monitoring, surveillance and 
characterisation work to verify the extent and levels of radioactively contaminated land, both before 
and after remediation work.  These arrangements should be substantiated.   

769 The plan should be reviewed and kept up to date. 

Records for radioactively contaminated land 

Control and remediation of 
radioactively contaminated 
land 

Records for radioactively contaminated land RL.7 

Arrangements should be made for recording and preserving the information that may be required both now 
and in the future for the safe control and remediation of radioactively contaminated land. 

 
770 Licence Condition 34 (see the HSE website) requires that the leak or escape of radioactive material 

or radioactive waste is detected, notified, recorded, investigated and reported.  The following records 
need to be maintained and preserved to facilitate the control and remediation of radioactively 
contaminated land:  

a) results of investigation, characterisation and monitoring work; 
b) records of any incidents, leakages etc resulting in radioactively contaminated land, and of any 

management actions; 
c) reports on the remediation of contaminated land; 
d) any other relevant information related to the history and use of the site. 

771 Some of the requirements in Principle RW.7 (paragraph 681 f.), which addresses records for 
radioactive waste, may also be relevant. 

Safety cases for radioactively contaminated land 
772 General requirements for safety cases are covered in the section on The regulatory assessment of 

safety cases (paragraph 70 ff.).  The safety cases should be prepared to address radioactively 
contaminated land that is compatible with the strategy.  Existing safety cases that might be affected 
by the presence of radioactively contaminated land should be reviewed so as to take the 
contamination’s existence into account.  A safety case should be proportionate taking account of the 
extent, nature and potential harm posed by the radioactive contamination, and the extent to which it 
may be spreading or have the potential to spread. 

773 Information contained in the safety case should include the following, where relevant: 

a) details of the extent and nature of the radioactively contaminated land, and geological and 
hydro-geological conditions, taking account of investigation, monitoring, surveillance and 
characterisation results (see Principle RL.4); 

b) a demonstration that modern standards and good engineering practice have been applied in the 
control and remediation of contaminated land;  

c) an assessment of potential harm taking account of environmental pathways.  Such routes might 
include: personal contamination; direct radiation, exposure to airborne activity; and water-borne 
activity beyond the site boundary.  The assessment should take account of uncertainties; 

d) a substantiation of any restrictions necessary to properly protect people and the environment; 
e) investigation, monitoring and surveillance arrangements (including sampling devices and the 

location of boreholes); 
f) a description of any restrictions associated with the management of radioactively contaminated 

land eg arising from potential dose uptake during monitoring; 
g) reference to any requirements of the relevant environment agency, and environmental law. 

http://www.hse.gov.uk/nuclear/saps/
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774 The safety case should be consistent with the strategy and plan for radioactively contaminated land 
and should take account of biological, chemical and any other hazards that may be associated with 
the control and remediation of radioactively contaminated land.   

Avoidance of construction or installation on radioactively contaminated land 

Control and remediation of 
radioactively contaminated 
land 

Avoidance of construction or installation on 
radioactively contaminated land RL.8 

Radioactively contaminated land should first be remediated before any construction of new facilities takes 
place. 

 
775 Where new facilities are proposed to be constructed on, or in the vicinity of, an existing nuclear 

licensed site: 

a) it should be surveyed to establish if there is any radioactive contamination in the vicinity of the 
proposed construction site; 

b) any radioactively contaminated land should be remediated to appropriate standards prior to 
construction;  

c) any construction in a location that would impede the control and remediation of any radioactively 
contaminated land should be avoided; and 

d) any proposals not to remediate prior to construction should be substantiated and demonstration 
provided that alternative options have been properly considered and rejected. 
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GLOSSARY 
Absorbed dose The quantity of energy imparted by ionising radiation to unit 

mass of matter such as tissue.  Measured in Grays, 1 Gray 
(Gy) = 1 joule per kilogram (NRPB13). 

Accident Any unintended event, including operator errors, equipment 
failures or other mishaps, the consequences or potential 
consequences of which are not negligible from the point of 
view of protection or safety (IAEA Safety Glossary14). 

In this document, and when used generally, the term ‘accident’ 
includes any undesired circumstances which give rise to ill 
health or injury; damage to property, plant, products or the 
environment; production losses or increased liabilities. 
When referring to nuclear safety, ‘accident’ refers to a fault 
sequence resulting in a dose greater than 0.1 mSv to a worker, 
or greater than 0.01 mSv to a person outside the site, or in a 
substantial unintended relocation of radioactive substances 
within the facility. 

Accident management The strategies which are developed to reduce the risks arising 
from accidents, and bring the facility to a safe, controlled, 
state. 

Alarm An automatic visual or audible indication to personnel of when 
a specific plant variable or condition has reached a pre-set limit 
or state. 

Availability The fraction of time for which a system is capable of fulfilling its 
intended purpose (IAEA Safety Glossary14). 

Barrier A means to: 
• prevent or inhibit the movement of people or radioactive 

substances, or some other phenomenon (eg fire);  
• provide shielding against radiation; 
• protect against some other potentially hazardous event. 

Best estimate When used to describe analysis, this refers to an analysis 
expected to provide the most accurate description of the fault 
and its consequences that could be achieved within the 
limitations of the analytical model employed without any 
deliberate bias being introduced. 

When used to describe the data, it refers to the most accurate 
value of the data item derived from experiment, operating 
experience, judgement etc as appropriate.  Where there is 
inadequate evidence, and no credible best estimate is 
possible, then bounding or conservative values should be 
used. 

Bounding case The case that represents the extreme consequences of a class 
of accidents. 

Capability 
 
 
 
 
 
 
 

The description in qualitative and quantitative terms of the 
complete function(s) provided by a component, sub-system or 
system, including information on:  
(a) the operating limits within which the function(s) can be 

sustained; and 
(b) the damage limits beyond which permanent 

degradation of functions must be assumed. 
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Care and maintenance A phase within the decommissioning stage of a facility, for 
which the deferral of further decommissioning has been 
substantiated, and for which safety is maintained by passively 
safe means and an appropriate maintenance, examination, 
inspection and testing programme. 

Class of accident 
 
 

A group of fault sequences that follow paths that are 
sufficiently similar to justify analysis of the sequences together 
as a class. 

Collective effective dose The quantity obtained by multiplying the average effective 
dose by the number of people expose to a given source of 
ionising radiation.  Measured in man-Sieverts (Sv) (NRPB13).   

‘Collective effective dose’ is frequently abbreviated to 
‘collective dose’. 

Commissioning The process by means of which systems and components of 
facilities and activities, having been constructed, are made 
operational and verified to be in accordance with the design 
and to have met required performance criteria (IAEA Safety 
Glossary14). 

Common cause failure (CCF) Failure of two or more structures, systems or components due 
to a single specific event or cause (IAEA Safety Glossary14). 

Common mode failure (CMF) Failure of two or more structures, systems or components in 
the same manner or mode due to a single event or cause 
(IAEA Safety Glossary14). 

Conservative estimate 
 
 
 
 

The use of models, data and assumptions which would be 
expected to lead to a result that bounds the best estimate 
(where known) on the safe side.  The degree of conservatism 
should be proportionate to the level of uncertainty, and the 
overall significance of the estimate to the safety case. 

Containment Methods or physical structures designed to prevent the 
dispersion of radioactive substances (IAEA Safety Glossary14). 

Countermeasures An action aimed at alleviating the radiological consequences of 
an accident (IAEA Safety Glossary14). 

Criticality incident The accidental occurrence of a fission chain reaction. 

Decommissioning Administrative and technical actions taken to reduce hazards 
progressively and thereby allow the removal of some or all of 
the regulatory controls from a facility. 

Decommissioning strategy 
 
 
 
 
 

A document providing an overview of the approach to the 
decommissioning of a site (or a group of similar sites) 
encompassing all existing and proposed new facilities, setting 
down the overall decommissioning objectives as far as the 
assumed end-state, taking account of relevant factors, and 
integrated with other relevant strategies. 

Design basis 
 
 
 
 

The range of conditions and events that should be explicitly 
taken into account in the design of the facility, according to 
established criteria, such that the facility can withstand them 
without exceeding authorised limits by the planned operation of 
safety systems (IAEA Safety Glossary14). 

Design basis fault 
 
 
 

A fault (sequence) which the plant is designed to take or can 
be shown to withstand without unacceptable consequence, by 
virtue of the facility's inherent characteristics or the safety 
systems. 
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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 (IAEA Safety Glossary14). 

Detailed emergency planning zone The defined zone surrounding an installation, within which 
emergency arrangements to protect the public are planned in 
detail, see REPPIR regulation 9 and associated guidance. 

Diversity The presence of two or more systems or components to 
perform an identified function, where the systems or 
components have different attributes so as to reduce the 
possibility of common cause failure, including common mode 
failure (IAEA Safety Glossary14). 

Dose See Effective dose. 

Dutyholder A person or corporate body who has a duty in law.   

Effective dose 
 
 
 
 

The quantity obtained by multiplying the equivalent dose to 
various tissues and organs by a weighting factor appropriate to 
each and summing the products.  Measured in Sieverts (Sv) 
(NRPB13).   

‘Effective dose’ is frequently abbreviated to ‘dose’. 

Emergency preparedness The capability to take actions that will effectively mitigate the 
consequences of an emergency for human health and safety, 
quality of life, property, and the environment (IAEA Safety 
Glossary14). 

Employees working with radiation 
 
 
 
 
 

The term ‘employees’ is used in IRR.  Working with ionising 
radiation has the same interpretation as in IRR, namely work 
involving the production, processing, handling, use, holding, 
storage, transport or disposal of radioactive substances (IRR). 

For the purposes of assessment, employees can be regarded 
as the same as workers. 

Essential service Essential services are all those resources necessary to 
maintain the safety systems in an operational state at all times 
and may include electricity, gas, water, compressed air, fuel 
and lubricants. 

Equivalent dose The quantity obtained by multiplying the absorbed dose by a 
factor to allow for the differing effectiveness of the various 
ionising radiations in causing harm to tissue Measured in 
Sieverts (Sv) (NRPB13).   

Equipment qualification 
 
 
 

Generation and maintenance of evidence to ensure that 
equipment will operate on demand, under specified service 
conditions, to meet system performance requirements (IAEA 
Safety Glossary14). 

External hazard 
 
 
 

External hazards are those natural or man-made hazards to a 
site and facilities that originate externally to both the site and 
the process, ie the dutyholder may have very little or no control 
over the initiating event. 



Safety assessment principles for nuclear facilities  Contaminated Land  
 

 
UNCONTROLLED COPY IF NOT VIEWED ON HSE WEBSITE 

2006 Edition, Revision 1 Page 128 of 140 

Facility 
 

A facility is that part of a nuclear site identified as being a 
separate unit for the purposes of nuclear or radiological risk.  
This may be a single reactor, a group of processing plants as 
on a nuclear fuel-cycle facility or a dock and its support 
systems containing a naval reactor plant. 

The term ‘facility’ includes both the terms ‘nuclear installations’ 
as defined in the Nuclear Installations Act 1965 (as amended) 
and the term ‘plant’ as used in nuclear site licences granted by 
HSE. 

Failure A failure has occurred when a structure, system or component 
fails to meet its safety function, or functions spuriously. 

Failure modes The manner or state in which a structure, system or 
component fails (IAEA Safety Glossary14). 

Fault Any unplanned departure from the specified mode of operation 
of a structure, system or component due to a malfunction or 
defect within the structure, system or component or due to 
external influences or human error. 

Fault condition When used without qualification, this means design basis fault 
conditions and includes, where appropriate and as far as 
reasonably practicable, beyond design basis conditions. 

Fault sequence A combination of an initiating fault and any additional failures, 
faults and internal or external hazards which have the potential 
to lead to accidents. 

Government For the purposes of this document, the term ‘the Government’ 
means the ‘the UK Government and/or the Devolved 
Administrations, as appropriate’. 

Guaranteed/non-interruptible Supply Guaranteed, non-interruptible (or no-break) supplies are those 
systems that are designed to ensure that in the event of 
grid/mains failure there is a seamless transition of electrical 
supply to an alternative supply, with no voltage drop. 

Geometrical constraint (criticality safety) Control of the geometrical configuration in such a way that the 
neutron leakage of the system is sufficient to prevent criticality. 

Hazard The potential for harm arising from an intrinsic property or 
disposition of something to cause detriment (R2P21). 
See also internal and external hazards. 

Hazard potential The propensity for the harm from a hazard to be realised. 

Hypothetical person An individual who is in some fixed relation to the (radiological) 
hazard, eg the person most exposed to it, or a person living at 
some fixed point or with some assumed pattern of life (R2P21). 

Incident 
 

An undesired circumstance or 'near miss' that has the potential 
to cause an accident. 

Individual risk 
 
 
 

The risk to any individual of premature death from cancer or 
other radiation effects as a result of exposure to ionising 
radiation during any one year, whether the death occurs during 
the year of exposure or subsequently. 

Inherent safety 
 
 
 

Preventing a specific harm occurring by using an approach, 
design or arrangement that ensures that the harm cannot 
happen, for example a criticality safe vessel. 

This is not the same as passive safety. 
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Initiating fault 
 
 
 
 

The starting event of a fault sequence.  This may be an 
internal failure or a fault caused by an internal or external 
hazard or by human action.  This does not include pre-existing 
latent failures that may be revealed when safety equipment is 
called upon to function during a fault sequence. 

Intelligent customer 
 
 

An intelligent customer is the capability of an organisation to 
have a clear understanding and knowledge of the product or 
service being supplied. 

Internal hazard Internal hazards are those hazards to plant and structures that 
originate within the site boundary and over which the 
dutyholder has control over the initiating event in some form. 

Ionising radiations 
 

For the purposes of radiation protection, radiation capable of 
producing ion pairs in biological materials (IAEA Safety 
Glossary14). 

Licensed site 
 

A site in respect of which a Nuclear Site Licence has been 
granted by HSE under the Nuclear Installations Act 1965 (as 
amended), whether or not that Licence remains in force (NIA). 

Licensee The body corporate that has been granted a Nuclear Site 
Licence under the Nuclear Installations Act 1965 (as 
amended), which permits it to carry out a defined scope of 
activities on a delineated site (NIA). 

Life-cycle Includes all the stages in the life of an undertaking in the 
nuclear industry requiring a nuclear licence under NIA, or other 
authorisation.   

This includes activities from conception through design, build, 
commissioning, operation, maintenance, closure, 
decommissioning, disposal of waste, to the return of a site to a 
safe state and de-licensing. 

Normal operation 
 

Operation within specified operational limits and conditions. 
(IAEA Safety Glossary14). 

Nuclear matter Subject to any exceptions prescribed in NIA and the Nuclear 
Installations (Excepted Matter) Regulations 1978, nuclear 
matter is: 
(a)  any fissile material in the form of uranium metal, alloy or 

chemical compound (including natural uranium), or of 
plutonium metal, alloy or chemical compound, and any 
other fissile material which may be prescribed; and 

(b) any radioactive material produced in, or made radioactive 
by exposure to the radiation incidental to, the process of 
producing or utilising any such fissile material as aforesaid.

Operating modes 
 

The states that the facility may be in during the course of 
normal operation. 

Passive safety Providing and maintaining a safety function without the need 
for systems to be actively initiated or for operator intervention, 
or other safety system support features.   

In the context of decommissioning and the storage of nuclear 
matter, providing and maintaining a safety function by 
minimising the need for active safety systems, monitoring or 
prompt human intervention. 

A passive safety system is not necessarily inherently safe. 
Physical barrier See Barrier. 
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Precautionary approach In line with UK Government policy, the Precautionary Principle 
is interpreted in practice as a flexible precautionary approach.  

In relation to assumptions placed on likelihood and 
consequences, the degree of conservatism adopted should be 
proportionate and responsive to: 
• the level of complexity and uncertainty; 
• developments and progress in understanding and 

knowledge aimed at reducing the complexity and 
uncertainty; 

• the particular circumstances surrounding the technology 
and its application eg managerial, operational, societal; 

• the benefits and opportunities accruing from the 
application of this technology. 

Primary/secondary containment The primary containment is the barrier that is likely to 
experience the first and most severe safety functional demand 
in the event of normal, abnormal or accident conditions.  Other 
containments (secondary, tertiary etc) are additional defence in 
depth provisions considered necessary to meet overall 
containment system functionality requirements.    

Protection system A system that monitors the operation of a facility and which, on 
sensing an abnormal condition, automatically initiates actions 
to prevent an unsafe or potentially unsafe condition (based on 
IAEA Safety Glossary14).   

Qualification The process of demonstrating that a structure, system or 
component is fit for its intended purpose. 

Quality assurance The function of a management system that provides 
confidence that specified requirements will be fulfilled (IAEA 
Safety Glossary14). 

Quality management system A management system to direct a unit and control an 
organisation with regard to quality; a combination of resources 
and means with which quality is realised (ISO 9000). 

Radiation accident 
 
 
 

An accident where immediate action would be required to 
prevent or reduce the exposure to ionising radiation of 
employees or any other persons and includes a radiation 
emergency (REPPIR). 

Radiation emergency Any event (other than a pre-existing situation) which is likely to 
result in any member of the public being exposed to ionising 
radiation arising from that event in excess of any of the doses 
set out in Schedule 1 (of REPPIR) and for this purpose any 
health protection measure to be taken during the 24 hours 
immediately following the event shall be disregarded 
(REPPIR). 

Radioactively contaminated land 
 
 
 

Land containing radioactive contamination that would preclude 
HSE giving notice in writing that in its opinion there ceases/has 
ceased to be any danger from ionising radiations on the site, or 
part of the site. 

Radioactively contaminated land plan 
 
 

A document containing detailed information on the control and 
remediation of the areas of radioactively contaminated land on 
a site. 
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Radioactively contaminated land 
strategy 
 
 
 

A document providing an overview of the identification, control 
and remediation of radioactively contaminated land on a site, 
setting down the overall objectives as far as the assumed end-
state, taking account of waste minimisation, other relevant 
factors, and integrated with other relevant strategies. 

Radioactive material Radioactive material is as defined in RSA. 

Radioactive substance Radioactive substance is as defined in IRR. 

Radioactive waste Radioactive waste is as defined in RSA. 

Radioactive waste strategy A document providing an overview of the management of 
existing and future radioactive waste on a site as far as the 
final management step, demonstrating that radiological 
hazards posed by historic wastes will be progressively 
reduced, taking account of interdependencies between 
different waste streams, waste minimisation, and other 
relevant factors, and integrated with other relevant strategies. 

Redundancy Provision of alternative (identical or diverse) structures, 
systems or components, so that any one can perform the 
required function regardless of the state of operation or failure 
of any other (IAEA Safety Glossary14). 

Reference group 
 
 

A group comprising individuals whose exposure to a source is 
reasonably uniform and representative of that of the individuals 
in the population who are the more highly exposed to that 
source (EURATOM16). 

Reliability 
 
 

The probability that a system or component will meet its 
minimum performance requirements when called upon to do 
so (IAEA Safety Glossary14). 

Remediation As applied to radioactively contaminated land, any measure 
that may be carried out to reduce the radiation exposure from 
existing contamination of land areas through action applied to 
the contamination itself (the source) or to the exposure 
pathways to humans (IAEA Safety Glossary14). 

Risk 
 

Risk is the chance that someone or something is adversely 
affected in a particular manner by a hazard (R2P21). 

Safety 
 

In this document, ‘safety’ refers to the safety of persons in 
relation to radiological hazards in this document. 

Safety actuation system The collection of equipment required to accomplish the 
necessary safety actions when initiated by the protection 
system (IAEA Safety Glossary14). 

Safety case 
 
 
 

In this document, ‘safety case’ refers to the totality of a 
licensee’s (or dutyholder’s) documentation to demonstrate 
safety, and any sub-set of this documentation that is submitted 
to NII. 

Safety culture 
 
 
 

The assembly of characteristics and attitudes in organisations 
and individuals which establishes that, as an overriding priority, 
protection and safety issues receive the attention warranted by 
their significance (IAEA Safety Glossary14). 

Safety function 
 
 
 

The safety function of a structure, system or component is the 
specific function required to maintain the facility within the safe 
operating limits and conditions determined by the fault 
analysis. 
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Safety measure A safety system, or a combination of procedures, operator 
actions and safety systems that prevents or mitigates a 
radiological consequence, or a specific feature of plant 
designed to prevent or mitigate a radiological consequence by 
passive means. 

Safety-related system An item important to safety that is not part of a safety system  
(IAEA Safety Glossary14). 

Safety system A system that acts in response to a fault to prevent or mitigate 
a radiological consequence.   

Safety schedule A schedule or other suitable means that identifies the minimum 
safety system requirements for each of the initiating faults, 
including internal and external hazards, identified within the 
design basis.   

A safety schedule may also be called a safety system or 
engineering or protection or fault and protection schedule.  
Other suitable means may include the use of configuration 
diagrams.   

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 (IAEA 
Safety Glossary14). 

Secondary waste 
 

Waste that results from applying treatment, handling or storage 
technology to a waste or product stream of a process. 

Segregation 
 
 
 
 
 
 
 
 

Dependent on context: 
1. The physical separation of components and systems, by 

distance or by some form of barrier that reduces the 
likelihood of common cause failures. 

2. An activity where waste or materials (radioactive or 
exempt) are separated or kept separate according to 
radiological, chemical and/or physical properties which 
will facilitate waste handling and/or processing.  (IAEA 
Safety Glossary14) 

Service 
 
 
 

A support service or utility serving one or more facilities, such 
as health physics and emergency services, or utilities such as 
steam, electricity, water, nitrogen or compressed air, that is 
required for the maintenance of safety. 

Severe accident 
 
 
 
 

A fault sequence which leads either to consequences 
exceeding the highest radiological doses given in the BSLs of 
Target 4, or to a substantial unintended relocation of 
radioactive material within the facility which places a demand 
on the integrity of the remaining physical barriers. 

Shielding A structure or material placed around a source of radiation to 
reduce the radiation dose rate in the vicinity. 

Societal concerns Societal concerns are the risks or threats from hazards which 
impact on society and which, if realised, could have adverse 
repercussions for the institutions responsible for putting in 
place the provisions and arrangements for protecting people. 

Societal effects 
 
 
 

A term used to describe those societal concerns that are 
capable of quantitative prediction such as numbers of deaths 
or injuries, numbers of people evacuated, area of land 
contaminated and general economic loss. 
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Societal risk 
 

The risk of an accident causing the death of a specified 
number of people in a single event from a single major 
industrial activity, ie an activity from which risk is assessed as 
a whole and is under the control of one company in one 
location, or within a site boundary. 

Source term Data on quantities of radioisotopes released in an accident, 
location of release and other related parameters needed as an 
input into radiological consequence calculations, as distinct 
from the ambient conditions determining the dispersion. 

Structure, system and component (SSC) 
important to safety  

In this document a structure, system or component (SSC) 
important to safety is interpreted as one which provides a 
safety function (direct role), or one whose failure could 
adversely affect an SCC which provides a safety function 
(indirect role). 

Task analysis Systematic delineation and examination of the psychological 
and physical demands placed upon a human operator by 
specified task requirements.   

Type-testing 
 
 
 
 
 
 
 
 
 
 
 
 

A comprehensive set of tests applied to equipment that: 
a) demonstrates that the equipment does not have any 

inherent design faults that could adversely affect its 
performance, life or reliability; 

b) checks that the manufacturer’s production processes, 
including testing, setting-up and quality assurance, are 
satisfactory; 

c) establishes the stability of the equipment when subjected 
to various influence factors such as supply voltage 
changes, temperature and humidity changes, 
electromagnetic interference; 

d) provides evidence that it meets its specification. 

Validation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dependent on context: 
1. The process of determining whether a product or service 

is adequate to perform its intended function satisfactorily. 
 Computer system validation: The process of testing 

and evaluation of 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. 

 System code validation: Assessment of the accuracy of 
values predicted by the system code against the relevant 
experimental data for the important phenomena expected 
to occur. 

2. Confirmation by means of objective evidence that the 
requirements for a specific intended purpose and use or 
application have been fulfilled (IAEA Safety Glossary14). 
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Verification Dependent on context: 
1.   The process of determining whether the quality or  

performance of a product or service is as stated, as 
intended or as required. 

 Computer system verification: The process of ensuring 
that a phase in the 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. 

 2. Confirmation by means of objective evidence that 
specified requirements have been fulfilled (IAEA Safety 
Glossary14). 

Veto Inhibition of a safety system. 

Whole body dose The sum of the effective dose from external radiation and the 
committed effective dose from intakes of radioactive material. 
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ABBREVIATIONS  
ACoP Approved code of practice 
ALARA As low as reasonably achievable 
ALARP As low as reasonably practicable 
Bq Becquerel.  Unit of activity of a quantity of radioactive 

material.  1 Bq is equal to 1 disintegration per second 
BPEO Best practicable environmental option 
BSL Basic safety level 
BSL(LL) Basic safety level (legal limit) 
BSO Basic safety objective 
CBA Cost benefit analysis 
CCF Common cause failure 
CID Criticality incident detection 
CSCA Component and structure condition assessment 
DBA Design basis analysis 
DBE Design basis earthquake 
DEPZ Detailed emergency planning zone 
DNSR Defence Nuclear Safety Regulator 
EA Environment Agency 
EIADR The Nuclear Reactors (Environmental Impact 

Assessment for Decommissioning) (Amendment) 
Regulations 2006 

EMIT Examination, maintenance, inspection and testing 
ILO International Labour Organisation 
HIRE Hazard identification and risk evaluation 
HPA Health Protection Agency 
HSE Health and Safety Executive 
HSC Health and Safety Commission 
The HSW Act The Health and Safety at Work etc Act 1974 
IAEA International Atomic Energy Agency 
IRR Ionising Radiations Regulations 1999 
The Management Regulations The Management of Health and Safety at Work 

Regulations 1999 
MOD Ministry of Defence 
NDA Nuclear Decommissioning Authority 
NEPLG Nuclear Emergency Planning Liaison Group 
NII Nuclear Installations Inspectorate 
NIA The Nuclear Installations Act 1965 (as amended) 
ND Nuclear Directorate 
OBE Operating basis earthquake 
OCNS Office for Civil Nuclear Security 
pa Per annum 
PSA Probabilistic safety analysis 
PSR Periodic safety review 
QA 
 

Quality assurance 
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R2P2 Reducing risks, protecting people: HSE’s decision making 
process1 

RPV Reactor pressure vessel 
REPPIR Radiation (Emergency Preparedness and Public 

Information) Regulations 2001 
RSA Radioactive Substances Act 1993 
SAP Safety assessment principle(s) 
SFAIRP So far as is reasonably practicable 
SEPA Scottish Environment Protection Agency 
SSC Structures, systems and components 
Sv Sievert(s).  The unit of equivalent dose and its derivatives, 

eg effective dose and committed effective dose 
TAG Technical assessment guide 
TOR The tolerability of risk from nuclear power stations2 
WENRA Western European Nuclear Regulators’ Association 
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ANNEX 1: NII REGULATORY INTERFACES 
Depending on the nature of a safety case being assessed, there may be other regulatory processes that 
need to be taken into account when recommending a permissioning or enforcement action.  The regulatory 
bodies whose processes NII most frequently interface with during assessment are listed in this annex, 
together with details of the nature of the regulatory interface. 

Environment Agency/Scottish Environment Protection Agency 
HSE is responsible for regulating nuclear safety, including the safe management, conditioning and storage of 
radioactive waste on nuclear licensed sites.  EA and SEPA are responsible in England and Wales, and in 
Scotland respectively, for regulating the discharges to the environment and disposal of radioactive waste on 
or from nuclear licensed sites. 

HSE, EA and SEPA have a number of areas of mutual interest, for example: 
a) siting of any new facility for the disposal of radioactive waste; 
b) construction of new facilities on nuclear licensed sites, or modification of existing facilities, which 

have implications for discharges to the environment or for the disposal of solid radioactive waste; 
c) authorisation of radioactive discharges; 
d) decommissioning and de-licensing of existing facilities, including Quinquennial Reviews; 
e) HSE’s Periodic Safety Reviews; 
f) EA/SEPA Periodic Authorisation Reviews; 
g) radioactive waste management (both short and long term); 
h) inspections, enforcement and incident investigation on matters which may affect the other regulator. 

Each regulator takes full account of the others’ regulatory responsibilities during regulatory decision making.  
The separate but complementary responsibilities for the protection of the public and the workforce from 
ionising radiation can be expressed as follows: HSE’s responsibilities being centred on the regulation of the 
source of direct radiation shine from normal operations and of the prevention of accidental releases of 
radioactivity; and EA and SEPA’s responsibilities being centred on the regulation of discharges and 
disposals from normal operations. 

Separate, but similar, Memorandums of Understanding (MoU) provide frameworks for the ways of working, 
and the interaction between HSE and each of the environmental regulators. 

Office for Civil Nuclear Security 
The Office for Civil Nuclear Security (OCNS) conducts its regulatory activity on behalf of the Secretary of 
State for Business, Enterprise and Regulatory Reform under the authority of the Nuclear Industries Security 
Regulations 2003 (NISR). The security regime's purposes are to prevent theft of nuclear material or 
sabotage of nuclear facilities, to safeguard sensitive nuclear technology and information and thereby to help 
prevent nuclear proliferation, and to safeguard other protectively-marked Government information held by 
the civil nuclear industry. It also regulates movements of nuclear material both within the UK and on board 
UK flagged vessels worldwide. In pursuit of these purposes, OCNS sets and promulgates standards to the 
nuclear industry in the areas of physical, personnel, information and IT security, and carries out inspections 
to check for compliance with these standards.  

NII and OCNS have a common interest in ensuring that security and safety arrangements are adequate and 
effective in preventing the theft or misuse of nuclear material, and actions by individuals or groups, causing 
harm or damage. These arrangements contribute to the wider aims of protecting the health and safety of 
employees, contractors and general public from the hazards of ionising radiation, promoting the 
Government's nuclear non-proliferation obligations and the protection of national security.  

In April 2007, OCNS became a part of the Nuclear Directorate of HSE, through a Government Transfer 
process and in line with the Hampton Review. The activities of the OCNS under these new arrangements are 
influenced by a Memorandum of Understanding. This Memorandum of Understanding sets out the 
arrangements agreed between the Health and Safety Executive (HSE) and the Department of Trade and 
Industry (DTI), now the Department of Business, Enterprise and Regulatory Reform (DBERR), on civil 
nuclear security following the transfer of the Office for Civil Nuclear Security (OCNS) from DTI to HSE.  The 
purpose of the Memorandum is to set out the arrangements under which HSE will perform the functions of 
the Secretary of State for DBERR set out in the Agreement under Section 13(1)(b) of the Health and Safety 
at Work etc Act 1974. 
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As an integral part of the Nuclear Directorate within HSE, the pursuit of safety and security and the common 
interests flowing from these are delivered by:  

a)  ND Safety Divisions provide information to OCNS, derived from their knowledge of nuclear 
licensed sites and their safety cases, to enhance the latter's awareness of nuclear safety and 
radiological safety, both generally and in relation to vulnerable high-risk plant and systems at 
particular sites. OCNS provides security information in its possession to ensure that health and 
safety considerations are best managed at licensed nuclear sites, subject to any statutory or 
confidentiality restrictions; and  

 b) within ND, consultation and the exchange of information at the earliest practicable stage in the 
consideration of relevant new projects or proposed changes at licensed nuclear sites, or following 
a significant breach of licence conditions or regulated security arrangements, with a view to 
identifying the necessary safety and security arrangements or changes before requirements are 
placed on licensees. 

 
The Defence Nuclear Safety Regulator 
The Defence Nuclear Safety Regulator (DNSR) is the MoD regulator of nuclear and radiological safety for 
the defence nuclear programmes (comprising the Naval Nuclear Propulsion Programme and the Nuclear 
Weapons Programme) with a primary focus on regulating those aspects of the defence nuclear programmes 
that are exempt from legislation (including the design and operational deployment of propulsion plant and 
weapons).  In so doing, DNSR provides assurance to the Secretary of State for Defence, through the 
Defence Nuclear Safety Board, that standards of nuclear and radiological safety throughout the defence 
nuclear programmes are, so far as reasonably practicable, at least as good as those required by legislation.  
In carrying out this role, DNSR works very closely with the relevant statutory regulators, particularly HSE/NII, 
EA, SEPA and the Department for Transport, and similarly empowered MoD regulators. 

DNSR has introduced a system of Authorisation of dutyholders in direct control of nuclear activities within 
these programmes, which closely parallels NII’s licensing system.  Authorisation provides a similar 
permissioning regime to DNSR as that afforded to NII by the licence conditions and provides assurance that 
the Secretary of State’s Policy Statement is being complied with. 

Accordingly, NII and DNSR have agreed to work together to regulate the defence nuclear programmes to: 

• Maximise the effectiveness of joint regulation. 
• Minimise the duplication of regulatory resource. 
• Achieve the most effective use of available regulatory resource. 
• Develop a single coherent set of safety standards and goals. 
• Improve the regulatory decision making process. 
• Improve communications with stakeholders. 

The general framework of this relationship is covered within the MoD/HSE agreement and the associated 
Letter of Understanding, which describes the principles and practices of the working level relationship 
between NII and DNSR and the joint regulatory framework. 
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FURTHER INFORMATION 
HSE priced and free publications are available by mail order from HSE Books, PO Box 1999, Sudbury, 
Suffolk CO10 2WA Tel: 01787 881165 Fax: 01787 313995 Website: http://www.hsebooks.co.uk (HSE priced 
publications are also available from bookshops and free leaflets can be downloaded from HSE’s website: 
www.hse.gov.uk). 

For information about health and safety ring HSE's Infoline Tel: 0845 345 0055 Fax: 0845 408 9566 
Textphone: 0845 408 9577 e-mail: mailto:hse.infoline@natbrit.com or write to HSE Information Services, 
Caerphilly Business Park, Caerphilly CF83 3GG.   

The Stationery Office publications are available from The Stationery Office, PO Box 29, Norwich NR3 1GN 
Tel: 0870 600 5522 Fax: 0870 600 5533 e-mail: mailto:customer.services@tso.co.uk, Website: 
www.tso.co.uk.  (These are also available from bookshops.) 

This document is available web-only at: www.hse.gov.uk/nuclear/saps/. 

© Crown copyright This publication may be freely reproduced, except for advertising, endorsement or 
commercial purposes.  First published 2006.  Please acknowledge the source as HSE. 

Published by the Health and Safety Executive, 2008. 
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