Proposed resolution on the draft CSS policy
	No.
	Issue
	RASSC comment
	Draft CSS policy
	Proposed resolution

	1
	Understanding of risk
	The Report summarizes the available information and state of knowledge regarding the attribution of health effects and the inference of risks associated with exposure due to ionizing radiation. The report provides considerable clarification on the uncertainties in the assessment of such risks, particularly for low doses, and is addressed primarily to the scientific community rather than to the general public. 
	The effects of radiation against which the standards shall provide protection and safety are categorized in two types: (i) those that produce tissue reactions mainly due to the killing of cells by radiation exposure, termed ‘deterministic effects’; and, those that derive from transformation of cells, termed ‘stochastic effects’. 
Attribution of radiation effects requires knowledge and scientific attestation: Individual attribution through diagnosis by qualified pathologists; collective attribution by means of epidemiology. The issue of counterfactuality has to be addressed, i.e. would the effect (in an individual or in a population) have been manifest in the absence of radiation exposure? The attestation should also address uncertainties of epistemic and statistical nature, as well as individual risk factors.
Knowledge, on both radiopathology and radio-epidemiology, has epistemological limitations, namely boundaries associated with the methods, validity, and scope of the relevant sciences. Below relatively high levels of radiation doses, deterministic effects cannot be diagnosed in the exposed individuals and below lower levels of radiation doses, stochastic effects cannot be estimated in the exposed populations. These levels of dose above which effects can be attributed to the exposure represent a division line between knowledge (at higher doses) and assumption (at lower doses).
Changed health status that can be proved to be an unequivocal result of radiation exposure on either an individual person, or collectively on a cohort. 
Conversely, radiation risks are plausible but uncertain prospective detrimental outcomes of radiation exposure situations; these outcomes and their chance of occurrence can be estimated on a collective basis but not readily for individuals. Standards aimed at protecting against radiation need to clarify the distinction between individual protection and collective protection. 
Safety standards should state clearly what effects they are addressing; what risks they are designed to manage; and what level of protection they afford individuals and populations.
	Should we add more precision in the generic text in front of every safety standards?

In the current version we have the following elements:
· The radiation risks to workers and the public and to the environment that may arise from these applications have to be assessed and, if necessary, controlled.
· Activities such as the medical uses of radiation, the operation of nuclear installations, the production, transport and use of radioactive material, and the management of radioactive waste must therefore be subject to standards of safety.
· With a view to ensuring the protection of people and the environment from harmful effects of ionizing radiation, the IAEA safety standards establish fundamental safety principles, requirements and measures to control the radiation exposure of people and the release of radioactive material to the environment, to restrict the likelihood of events that might lead to a loss of control over a nuclear reactor core, nuclear chain reaction, radioactive source or any other source of radiation, and to mitigate the consequences of such events if they were to occur. The standards apply to facilities and activities that give rise to radiation risks, including nuclear installations, the use of radiation and radioactive sources, the transport of radioactive material and the management of radioactive waste.
· The IAEA safety standards are applicable, as relevant, throughout the entire lifetime of all facilities and activities — existing and new — utilized for peaceful purposes and to protective actions to reduce existing radiation risks.

	2
	Understanding of risk
	The report contains no information that significantly changes the understanding of risk. It is recognized that there is no such thing as absolute certainty in this regard, and that there are still unanswered scientific questions. Radiation protection therefore needs to be based, to some extent, on probabilistic analysis. It is appropriate, therefore, to consider whether the absence of scientific certainty is adequately addressed in the development of the IAEA safety standards. 
	
	

	3
	Communication: perception of risk
	There is considerable evidence that the public views radiation risks very differently from the way that radiation protection professionals view them. This is particularly apparent in the aftermath of an accident involving the release of radionuclides to the environment. In communicating to the public regarding the measures for radiation protection, the challenge will be not only to explain the science and principles on which they are based, but to also address their concerns and beliefs. 
	As stated with regard to 1 and 2 above, risk can be can be inferred as varying degrees of probability, or expressed differently with varying degree of certainty. This process is prospective in nature. Risks cannot be proved. Inference is based on assumptions based on professional judgments on the likelihood of occurrence, based on observations in the past, i.e. retrospective analysis. On occasions, such assumptions involve a high degree of certainty and effectively become predictions; sometimes, however, they reflect a degree of belief and associated uncertainties, of qualified experts.
The process of attribution of effects, and inference of risks, is driven by the norms and values of science. These may be different from the norms and values of society in general. The perception of risks, and the relative importance of the uncertainties, is going to be modified by a variety of societal factors affecting the acceptability of activities that give rise to the risks. The standards must not defend policy but enable development of policies based on evidence and acknowledging uncertainties.
Safety standards should communicate ‘what is safe’ in a way that takes into account what is known and what is inferred, i.e. what can be proven in retrospective analysis of attribution, what can be the predicted health outcomes and what are inferred outcomes. They should support policy makers and enable people to make their own informed choices. They should allow for, and stimulate, informed decision making regarding protective measures and remediation in case of accidents or severely disruptive natural events, before such exposures occur, in a transparent manner. This will allow for societal values to be fully considered in the decision making.
	A paragraph could be added in the Generic text in front of every safety standards reflecting this policy.

In the current version , it is stated that “The IAEA safety standards reflect an international consensus on what constitutes a high level of safety for protecting people and the environment from harmful effects of ionizing radiation.”




	4
	Communication: evidence and values
	Scientific evidence is one of the cornerstones of radiation protection and, as a consequence, also of the IAEA safety standards. The concept of “values” is also important and this includes ethical considerations such as equity, consent, judgement, engagement with interested parties and more general societal issues. Therefore, a range of societal issues needs to be considered, and given an appropriate weighting, in different situations. Such considerations need to be transparently documented, including their weight relative to the scientific evidence considered, in setting standards. 
	
	

	5
	Science, values and policy in development of the safety standards
	It is essential that the IAEA safety standards continue to be evidence-based, taking account of the weight of the scientific evidence and its implications. Scientific evidence and values are both reflected in the IAEA safety standards. Reflecting an international consensus on the relative importance of the science, values and policy considerations in the development of safety standards, as part of the standard-setting process, is to be encouraged. 
	
	

	
6
	Precaution and conservatism
	Because of the lack of certainty regarding the risks following radiation exposure, in particular for low doses, one of the key elements of establishing standards for radiation protection is the adoption of a precautionary approach. In practice, this applies when scientific evidence is insufficient, inconclusive or uncertain and preliminary scientific evaluation indicates that there are reasonable grounds, in terms of plausibility, for concern about undesired effects. As a consequence, the dose assessment methodologies applied in radiation protection tend to be conservative and, in many situations, considerably over-estimate the actual doses received. In circumstances where additional doses are within the range of doses due to natural background radiation, the need for such conservatism is much reduced. 
	Precaution and conservatism are concept that cannot be understood or discussed in isolation from the extent of certainty or belief in attribution and inference. It is linked to ethics and societal values underpinning protective ambitions but may also lead to undesirable societal and health consequences.  Radiation protection approaches the issue by application of the principles of justification and optimization. 
It may be necessary to reflect further on how consideration of retrospective attribution and prospective inference relates to justification and optimization.

	This is covered by SF-1 and the section 1 of GSR Part 3.
Para 1.15 of GSR Part 3: 1.15.
The optimization of protection and safety, when applied to the exposure of workers and members of the public, and carers and comforters of patients undergoing radiological procedures, is a process for ensuring that the likelihood and magnitude of exposures and the number of individuals exposed are as low as reasonably achievable, with economic, societal and environmental factors taken into account. This means that the level of protection would be the best possible under the prevailing circumstances. Optimization is a prospective and iterative process that requires both qualitative and quantitative judgements to be made.

But this could be reinforced by adding a paragraph in the generic text in front of every safety standards

	7
	Stability and regulatory predictability
	The stability of the safety standards is important for their credibility and public acceptance. In general, the standards are robust and effective in achieving an appropriate balance between the protection of people and the environment from possible harmful effects and the many uses of radiation that benefit society. Major changes to the standards are not without consequences and need to be justified; the impact of reduced stability must be carefully balanced against the improvements in protection that are expected to ensure an overall net benefit. 
	Regulatory stability and predictability is as important as the evidence base for the regulatory system. Thus, the regulatory system needs to be able to absorb evolving concepts and science in a man ner that allows for adjustments and avoids major disruptions. 
The safety standards could be more able to achieve the  objectives of stability and predictability, and of adaptability to scientific developments, if careful consideration is made to:
· radiation effects vis-à-vis radiation risks
· retrospective situations vis-à-vis prospective situations
· attribution of effects vis-à-vis inference of risk
· individual diagnosis vis-à-vis collective evaluation
· frequency of occurrence vis-à-vis degree of believe of incidence

	[bookmark: _GoBack]SPESS A and the establishment of the long term structure of safety standards in 2009 aimed as achieving both stability and “adaptability” where there is a justification for revision. 
Section F p. 33 states that “The overarching requirements will help providing stability in regulatory approaches.” and that “The main aim is to be responsive to the needs of the Member State users with a well-integrated set of Safety Guides, while optimizing the number of the Safety Guides. This should limit the burden on the Secretariat, the members of the Commission, Committees and the Member States as well as ensure stability in the set of Safety Guides.”

This CSS policy was reinforced recently in SPESS E where the first two objectives of the Knowledge and content management system, i.e.:
The objectives of the system are:
•	To ensure that the review and revision of publications in the IAEA Safety Standards Series and in the Nuclear Security Series are informed by a systematic process of collection and analysis of feedback.
•	To ensure that any revision of publications or parts of publications is justified by the above mentioned feedback process, therefore also ensuring stability of the parts of the standards and guidelines that remain valid.
The same text was inserted in the section I p.45 of the last revision of SPESS A

Among the justification for revision, evolving concepts and scientific development are key input. This is reflected in the Generic text inserted in front of every published safety standards: “The findings of the United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) and the recommendations of international expert bodies, notably the International Commission on Radiological Protection (ICRP), are taken into account in developing the IAEA safety standards.”


	8
	Collective dose
	The concept of collective dose is also highlighted in the UNSCEAR report. Indeed it is the misuse of this concept in the aftermath of the Chernobyl accident that was one of the principal motivations for the preparation of the report. Collective dose can be used to compare the outcome of different optimization strategies but it is not appropriate for use either in epidemiological studies or in risk projections. Specifically, the calculation of fatal cancers based on collective doses involving trivial exposures to large populations is inappropriate and should not be undertaken. It is important that the correct use of collective dose is emphasized in the IAEA safety standards. 
	Collective dose is a valuable tool for comparative purposes. It is not possible to prescribe against calculation based on small individual doses and a large number of individuals; the 2012 UNSCEAR GA Report indicated situations where this may be of assistance in decision making. However, if such calculations are made, it is imperative that the assumptions underpinning the calculations, as well as the associated uncertainties are communicated to the receiving audience. In many cases, it will have to be concluded that the information value of such calculations is very limited. 
The aggregated collective dose may have to be broken up into dose bands, in order to form a more informed view on the potential or plausible health implications.
The safety standards should define the applicability of the concept of collective dose in different circumstances and for different purposes, and outline its practical usefulness as well as its limitations.
	The concept of collective dose is used in GSR Part 3 requirement 45 and the corresponding table IV.2 
4.15. Response organizations and employers shall ensure that no emergency worker is subject to an exposure in an emergency in excess of 50 mSv other than:
a. (a) For the purposes of saving life or preventing serious injury;
b. (b) When undertaking actions to prevent severe deterministic effects and actions to prevent the development of catastrophic conditions that could significantly affect people and the environment; or When undertaking actions to avert a large collective dose.
Table IV.2: Guidance value for Actions to avert a large collective dose: Hp(10) < 100 mSv
This is repeated in GSR Part 7 requirement 11 for protecting emergency workers and helpers and its associated paragraph 5.55
Similarly for the Operation of Nuclear Power Plants, NS-G-2.7 on Radiation Protection and Radioactive Waste Management in the Operation of Nuclear Power Plants states in its paragraph 2.11 that:
c. 2.11. In a nuclear or radiological emergency it may be justified to exceed the prescribed dose limits, for the purposes of: saving life; preventing serious injury; undertaking actions intended to avert a large collective dose; or undertaking actions to prevent the development of catastrophic conditions. Details of procedures and possible exposure levels in emergency actions are given in Ref. [6].
GS-G-5 on justification of Practices, Including Non-Medical Imaging explains in its paragraph 4.16:
The collective dose to all those exposed as a consequence of the introduction of a type of practice may be a determinant in reaching a decision on justification for some types of practice. The collective effective dose is an instrument for optimization and for comparing radiological technologies and procedures for radiation protection.
Also NS-G-2.7 uses collective dose as part of the application of the optimization process (para. 2.17 (a)
WS-G-5.2 on Safety Assessment for the Decommissioning para. 3.17 also uses collective dose as part of the application of the optimization process.
SSG-23 on Safety Assessment for Disposal also uses collective dose as part of a process to compare options (para. 6.81.: “If quantitative decision aiding methodologies are to be applied to compare options, requirements for addressing specific end points arise (such as requirements on collective doses12 if a cost–benefit analysis is to be used).”




