
IAEA GSG-9

Regulatory Control of Radioactive Discharges to 

the Environment

Diego Telleria

IAEA Division of Radiation Transport and Waste Safety

EuCAS ‘Safety Infrastructure’ Webinar

An Introduction to IAEA Safety Standards (GSG 8, GSG-9, GSG0-10) 

Vienna, 9 November 2021



Introduction (1)

• Facilities and activities are required to be designed, built, 

authorized, operated and maintained to prevent 

radioactive releases to the environment or to minimize the 

consequences of releases, and to provide adequate levels 

of protection of the public and the environment.

• Some facilities and activities generate gaseous and liquid 

effluents during normal operation that contain small 

amounts of radionuclides that may expose the public and 

the environment to low levels of radiation. In many cases, 

the complete prevention of the release of such effluents is 

technically difficult or extremely costly to achieve.



Introduction (2)

• In all cases, the resulting doses to any member 

of the public must be below established limits.

• If releases are controlled such that “the 

magnitude of individual doses, the number of 

individuals (workers and members of the public) 

subject to exposure and the likelihood of 

exposure [are] as low as reasonably achievable, 

economic and social factors being taken into 

account (ALARA)”, then such releases may be 

acceptable in terms of protection and safety. 



IAEA Standards for Protection of Public and the Environment.

Safety Principles, Safety Requirements and 

Safety Guides (recommendations) covering 

protection of the public and the environment 

are include these publications, starting in 

2006, to 2018.
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GSG-9

• This Safety Guide provides 

governments, regulatory bodies, 

applicants and operating 

organizations with a structured 

approach to controlling radiation 

exposures of the public resulting 

from discharges from normal 

operations of facilities and 

activities, and for the optimization 

of protection and safety.

• Guidance is provided on 

authorizations for discharges, 

demonstrating compliance with the 

authorization and enforcing the 

authorization.



Principles relevant for the protection 

of the public and the environment 

• Justification of facilities and activities.

– Authorization requires a demonstration that a practice produces a net 

positive benefit. The radiation dose to the public is only one of the 

factors involved in the justification process. 

• Optimization of protection.

– The optimization of protection and safety involves the balancing of all 

costs, not just financial costs, associated with achieving a particular 

level of protection and safety, against the benefit in terms of 

reduction in dose. 

• Application of dose limits

– The dose limits for members of the public in connection with 

discharges during normal operation are (a) an effective dose of 1 

mSv in a year;  (b) In special circumstances , a higher value of 

effective dose in a single year, provided that the average over five 

consecutive years does not exceed 1 mSv/a.



Control of discharges

• Controllable radioactive releases shall be regulated through a graded 

approach.

– releases in normal operation that result in very small doses to the public and where 

there is no risk of an unexpected accidental release, can be managed through the 

application of the concept of exemption or by means of notification.

– releases may result in doses with a higher level of radiological significance or the 

facility or activity may present potentially higher radiation risks. In such cases it may 

be appropriate for the regulation of the releases to be managed by means of an 

authorization.

• Authorizations shall establish stringent technical and regulatory 

conditions, including for the adequate management and control of these 

effluents. The decision to authorize such releases should take into 

account the radiation protection principles of optimization and dose 

limitation, and other relevant safety principles.



Criteria to control discharges

• A ‘discharge’ is a planned and controlled release of 

gaseous, aerosol or liquid radioactive substances to the 

environment and, as such, the term does not include 

releases to the environment in an accident. 

• Dose limits and dose constraints for protection of the 

public shall be established or approved by the 

government or the regulatory body.

• Radioactive effluents shall be properly managed by the 

licensee, in order to ensure the optimized protection of the 

public and protection of the environment.



Establishing the need for an 

authorization for discharges



Development of an authorization for 

discharges



Dose constraint

• The government or regulatory body shall establish or 

approve dose constraints for each facility or activity. 

• The dose constraint should be expressed in terms of annual 

effective dose:

– it should be below the dose limit to the public from all regulated sources

(1 mSv in a year), and

– higher than a dose of the order of 10 µSv in a year.

– in practical terms, dose constraints should be within the range of 

0.1 to <1 mSv in a year. 

• Dose constraints should be used for planning as part of a 

prospective assessment and should not be used as 

alternative dose limits:

– Exceeding a dose constraint should not represent a regulatory infraction, as 

would be the case if the dose limit were to be exceeded.



Dose limit, generic dose constraint, 

specific dose constraint



Optimization of the protection

• Optimization of protection and safety is the key 
process in establishing an authorization for 
discharges, and it involves a number of different 
aspects.

• Optimization of protection with respect to radioactive 
discharges is not simply a matter of considering the 
balance between the radiation risks associated with 
the discharges during normal operation and the costs 
of making any reductions.

• The impact of waste management decisions on the 
exposure of workers and on the safety of the facility 
as a whole should also be considered. 



Optimization of the protection

• There are generally a number of trade-offs between various 

options, and other factors, that should be considered in the 

optimization process. These include the following:

– A trade-off between doses from discharges and future doses associated with 

the disposal of solid waste, if a decision was made to solidify the residues;

– A trade-off between public exposure and occupational exposure (i.e. the 

reduction in public exposure at the expense of an increase in occupational 

exposure due to an improved effluent treatment system);

– Choices between options whose characteristics are known with different 

degrees of certainty;

– Non-radiological impacts and conventional health and safety;

– An increased risk of accidental releases (e.g. if a large storage tank leaks).





Authorization of discharges

• Registrants and licensees, in applying for an authorization 

for discharges, shall: 

– Determine the characteristics and activity of the material to be 

discharged, and the possible points and methods of discharge;

– Determine by pre-operational studies all significant exposure 

pathways by which discharged radionuclides could give rise to 

exposure of members of the public;

– Assess the doses to the representative person due to planned 

discharges;

– Consider the ‘radiological environmental impacts’ in an integrated 

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

required by the regulatory body (i.e. GSG-10); 

– Submit to the regulatory body the findings of the actions mentioned 

above as an input to the establishment by the regulatory body, of 

‘authorized limits on discharges’ and operational conditions for their 

implementation.



Demonstration of compliance

• The regulatory body and relevant parties shall ensure that programmes 

for source monitoring and environmental monitoring are in place . The 

programmes shall be sufficient to:

– Verify compliance with dose limits and discharge limits for the control of 

public exposures.

– Make provision for maintaining records of discharges, results of monitoring 

programmes and results of assessments of public exposure

– Verify the adequacy of the assumptions made for the assessment of public 

exposure and the assessment for radiological environmental impacts.

• Registrants and licensees (operating organizations) shall establish and 

implement monitoring programmes to ensure that public exposure due to 

sources under their responsibility is adequately assessed and that the 

assessment is sufficient to verify and demonstrate compliance with the 

authorization.



Involvement of interested 

parties

• Interested parties typically include individuals or 
organizations representing members of the public; industry; 
relevant government agencies/departments; scientific 
bodies; media; environmental groups and potentially 
affected local groups.

• The process granting authorization for discharges is likely to 
necessitate an exchange of information between the 
regulatory body, the applicant and other interested parties. 

• Some interested parties may be located in other States.

• Such exchange should include consideration of societal 
aspects, for example information to address public concern 
over the risks from radiation exposure, and potential doses 
to the public from operational discharges.



Conclusion (1)

• Due to the principle of optimization for some facilities and 

activities the release of radioactive effluents during normal 

operation is the optimal solution, in terms of radiation 

protection and safety.

• The discharges shall be authorized by the regulatory body 

before operations start. The operators shall apply for such 

authorization.

• Dose limits, dose constraints and a process of 

optimization of the protection and safety (including, 

exposures to workers and the public) are used to set 

discharge limits.



Conclusion (2)

• The process of granting authorization for 

discharges may necessitate an exchange of 

information between the regulatory body, the 

applicant and other interested parties.

• Source and environmental monitoring shall be in 

place to verify compliance and the validity of 

assumptions used to estimate doses.
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