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Safety Standards

• FundamentalsSF-1

• RequirementsGSR Part 3

• Recommendations

GSG – 8

GSG – 9 

GSG – 10 
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• SF-1 “to protect people and the environment from harmful 

effects of ionizing radiation” - virtually all safety principles 

and specific Principle 7: “People and the environment, 

present and future, must be protected against radiation 

risks.”

• GSR Part 3 General requirements designed to protect 

members of the public and the environment from harmful 

effects of ionizing radiation.

• GSR Part 1 - Governmental, Legal and Regulatory 

Framework for Safety.

• GSR Part 7 - Requirements for Emergency Preparedness 

and Response.

Introduction
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IAEA GSG-8

Provides generic guidance on the application of the requirements for the protection 

of the public against radiation exposure and protection of the environment 

established in IAEA GSR Part 3 and IAEA GSR Part 7.

Radiation protection of the public:

- Exposure Situations

- Radiation protection principles

- Responsibilities

- Graded approach
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Scope of GSG-8

Intended for use by:

Governments; 

Regulatory bodies; 

Registrants and licensees, or the person or organization responsible for facilities and activities for which notification only 

is required in planned exposure situations;

Persons or organizations designated to deal with emergency exposure situations or existing exposure situations. 

Scope:

GSR Part 3 - protection of the environment and protection of members of the public in planned exposure situations and 

existing exposure situations;

GSR Part 3 and GSR Part 7 - protection of the environment and protection of members of the public in emergency 

exposure situations.

Out of scope:

Application of the requirements in GSR Part 3 to specific types of facility or activity or in specific exposure situation;

Occupational exposure and medical exposure.
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Framework for the protection of the public and the environment 

• Planned exposure situations - exposures and their likelihood of occurrence can be restricted. The primary means of 

controlling exposure - by good design of facilities, equipment and operating procedures, by training and by fostering 

safety culture. 

• Emergency exposure situation - preventive measures and mitigatory actions have to be considered before an 

emergency exposure situation arises. However, once an emergency exposure situation actually arises, exposures can be 

reduced only by implementing protective actions.

• Existing exposure situation - exposure to natural background radiation; due to residual radioactive material that derives 

from past practices or from nuclear or radiological emergency after an emergency has been declared to be ended; due to 

commodities.

Responsibilities

• Governments, 

• Regulatory bodies,

• Registrants and licensees, and operating organizations.
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System of Protection

• The system of protection aims to “assess, manage and control exposure 

to radiation so that radiation risks, including risks of health effects and 

risks to the environment, are reduced to the extent reasonably 

achievable.” 

• For planned exposure situations, “exposures and risks are subject to 

control to ensure that the specified dose limits…for public exposure are 

not exceeded, and optimization is applied to attain the desired level of 

protection and safety.”

• Assessment, management, control and optimization of protection also 

applies to existing situations (using reference levels, instead of limits).

(From IAEA GSR Part 3)
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Framework for the protection of the public and the environment

Justification

• Planned ES - each party with responsibilities for protection and safety shall ensure, when relevant 

requirements apply to that party, that no practice is undertaken unless it is justified.

• Emergency and Existing ES - protective actions or remedial actions are justified and are undertaken in 

such a way as to achieve the objectives set out in a protection strategy.

• Account taken not only of those detriments that are associated with radiation exposure but also of those 

detriments associated with impacts of the actions taken on public health, the economy, society and the 

environment.

Optimization

• All exposure situations - protection and safety is optimized and is an on-going cyclical approach. 

• Level of protection and safety would result in the magnitude of individual doses, the number of 

individuals (workers and members of the public) subject to exposure and the likelihood of exposure 

being as low as reasonably achievable (ALARA), economic and social factors being taken into account. 

• Protection of the environment should also be considered in the process of optimization of protection and 

safety.
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DOSE LIMITS (planned exposure situations)

• For planned exposure situations, exposures and risks are subject to control to 

ensure that the specified dose limits are not exceeded and that optimization is 

applied to attain the desired level of protection and safety. 

• For the public in planned exposure situations:

– An effective dose of 1 mSv in a year;

– In special circumstances, a higher value of effective dose in a single year 

could apply, provided that the average effective dose over five consecutive 

years does not exceed 1 mSv per year.

• Maximum acceptable dose to any member of the public from all authorized 

radiation sources to which a person is exposed in planned exposure situations.

• The use of dose limits to set discharge limits for a specific source (see later 

talk).
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Dose constraints (planned exposure situations)

Dose constraints for public exposure in planned exposure situations are required to 

be set or approved by the government or the regulatory body (GSR Part 3). Dose 

constraints are set for the specific facility or activity.

11

Dose constraintsDose limits

Protect individual workers from occupational 

exposure and the representative person from public 

exposure

From all regulated 

sources in planned 

exposure situations 

during operation

From a single source or 

site in planned exposure 

situations during 

planning/design
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Reference levels (existing and emergency 

exposure situations)
• Level of dose, risk or activity 

concentration above which it is 

not appropriate to plan to allow 

exposures to occur and below 

which optimization of protection 

and safety would continue to be 

implemented.

• Reference level expressed in 

terms of residual dose that 

include dose contributions via all 

exposure pathways
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Radiation Protection of the Public
Planned exposure situations

• Liquid and airborne discharges from facilities and activities,

• Direct radiation from sources within practices, 

• Consumer products (see SSG-36).

Appropriate tools

• exemption and clearance, 

• notification, and authorization,

• Justification, optimisation, dose limits and constraints

Emergency exposure situation

• Exposure from a source or through the exposure pathways.

Appropriate tools

• mitigation at source or actions in respect of the pathways/individuals who may be exposed,

• protection strategies - developed, justified and optimized,

• reference level expressed in terms of residual dose be set in the range of 20–100 mSv, acute or annual, includes dose contributions via all 

exposure pathways,

• national generic criteria to indicate the need for taking protective actions and other response actions in an emergency. 

Existing exposure situations

• contamination of areas by residual radioactive material deriving from past activities or nuclear or radiological emergency,

• commodities (food, feed, drinking water and construction materials),

• Indoor Rn and its progeny,

• exposure of aircrew and space crew,

• radionuclides of natural origin, either the uranium decay chain or thorium decay chain ≤1 Bq/g and the activity concentration of 40K ≤10 Bq/g.

Appropriate tools

• Optimisation, justification, reference levels. 13EuCAS Safety Infrastructure Webinar 9 November 2021



Radiation Protection of the Environment
General considerations

• Radiological impacts in a particular environment constitute only one type 

of impact and, in most cases, not the dominant,

• assessment of impacts on the environment to be viewed in an integrated 

manner with other features of the system of protection and safety,

• protection of people and the environment is not limited to the prevention 

of radiological effects on humans and on other species,

• regulations must ensure sustainability, now and in the future, of 

agriculture, forestry, fisheries and tourism, and of the use of natural 

resources.

Specific requirements

• In planned and existing exposure situations - appropriate prospective 

assessment made for radiological environmental impacts, commensurate 

with the radiation risks associated with the facility or activity, … 

assessment must be kept it up to date.

• In emergency situations - give consideration to the impacts on the 

environment from the protective actions and remedial actions as such 

impacts may in some cases be irreversible.
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• Protection of ‘people’ refers to ‘workers occupationally exposed’ and 

‘members of the public’, who are considered at the level of ‘individuals’.

• ‘Protection of the environment’ includes the protection and conservation of:

– non-human species, both animal and plant, and their biodiversity; environmental 

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

agriculture, forestry, fisheries and tourism; amenities used in spiritual, cultural and 

recreational activities; media, such as soil, water and air; and natural processes, 

such as carbon, nitrogen and water cycles.

• For non-human, the intention of protection is at the level of ecosystems, 

aiming to preclude consequences to population of a species (not individual 

organism).

Protection of the Environment
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Protection of public and the environment in the IAEA 

Safety Standards

• Regarding public, the level of protection of all and any individual must be assessed and 

compared to defined criteria (dose limits).

• Regarding environment the IAEA still considers that the results of the application of the 

Standards to protect humans provides enough protection to all the other elements in the 

environment, including population of species (assumption of implicit protection).

• But… although certain, since the 90’s there is interest in the international community to 

have approaches to demonstrate more explicitly the protection of flora and fauna

populations.

• The IAEA noted that interest, promoted and participated actively in the international 

forums and elaborated a methodology based on the ICRP approach for protection of the 

environment which, is included in IAEA GSG-10 as an example to be followed by those 

interested assessors (including, in countries with national and international obligations).

• It is foreseeable that, the obligation of assess explicitly the level of protection of flora and 

fauna will be incorporated when updating the current Safety Standards in cooperation 

with the Member States.
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Thank you!

Joanne Brown

j.brown@iaea.org


