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1. INTRODUCTION
BACKGROUND

[ e 1 . .2 . .

1.1. Facilities and activities' [1] that use radioactive” sources, including nuclear reactors,
are required to be designed, built, licensed, operated and maintained in a manner to prevent,
or minimize the consequences of; radioactive releases to the environment, providing adequate

levels of protection for the public and the environment.

1-11.2. -Some facilities and activities may generate a variety of gaseous and liquid effluents
during their normal operation, containing smallmirer amounts of radioactive residues that
will expose the public and the environment to low levels of radiationean—produce—verylow
deses-to-the—publie. In many cases the complete prevention of release would be technically

difficult and/or extremely costly.Owing-to-thelow—aetivity-concentrations—and-high-volumes

+2:1.3. The requirements for optimization of radiation protection may give rise to the
conclusion that, if reasonable efforts havehas been done to maintain those releases controlled
in order that “the magnitude of individual doses, the number of individuals (workers and
members of the public) subject to exposure and the likelihood of exposure being as low as
reasonably achievable, economic and social factors being taken into account eensidering
e I L B et
below-the-applicable-dose-constraints—Sueh, such releases are deemed to be justified from the
radiological protection perspective, considering the very low radiological significance and the

high unjustified costs which may be involved.

1+3-1.4. In many cases, discharges that result in low doses to the public can be managed
through applying the concept of ‘exemption’ (see Section 4). However, some doses may be at
a higher level of significance or facilities may represent potentially higher risks. In these cases
it may beis appropriate to issue an authorizationa—permit— to release these effluents to the
environment, establishing stringent technical and regulatory conditions, including for the

adequate management and control of these effluents and their radiological consequences;

! “Facilities and activities’ are defined in the IAEA Fundamental Safety Principles [1]. It is a general term
encompassing all nuclear facilities and uses of all sources of ionizing radiation. The present guidance is pertinent
to certain activities and facilities which are described in the Scope.

g Exhibiting radioactivity; emitting ionizing radiation or particles.




prior-and-after thereleases-may-oeeur. The decision to permit such releases should take into

account the radiation principles of justification, optimisation, and limitation.

1+:4:1.5. TheEven-theugh-the doses received by the public due to the authorized releases of
effluents are—verytows—they-must meet the established dose limits and dose constraint. In
accordance with international Fundamental Safety Principles [I]prineiples—and the
International Basic Safety Standards (GSR Part 3) requirements—established—in—the JAEA
safety-standards[1-2]’, these effluents are required to be properly managed by the licensees,
in order to ensure the optimized protection of the public and the protection of the

environment

1:5:1.6. The term ‘discharge’ is used to refer to the on-going or anticipated authorized
controllable releases of gaseous, aerosol or liquid radioactive substances to the environment
and, as such, does not include accidental releases to the environment. The term discharges
refers to the act or process of releasing material to the environment, but it is also used in this

Safety Guide to describe the material being or to be released [3].

1.7. This Safety Guide supersedes an earlier safety guide [4] and is concerned with the

application of the safety requirements established in GSR Part 3 [2] to the regulatory control
of discharges {4}-and takes account of the advice given in a number of relevant Safety Guides

[5-11] and experience from IAEA Member States.

? Unless otherwise noted, the definitions given in the International Basic Safety Standards [2] apply to this
document.




OBJECTIVE

1.8. The objective of this Safety Guide is to provide governments, regulatory bodies,
applicants, registrants and licensees’, as defined in GSR Part 3 [2], with a structured approach
to control the radiation exposures to the public resulting from discharges resulting from
normal operations of facilities and activities and for the optimization of protection and safety
(for the purposes of the present publication, essentially the optimization of protection).
Guidance is given on establishing discharge authorizations, on demonstrating compliance

with them and on enforcing them.

1.9. This Safety Guide is for use by those applying for an authorization for discharges to
the environment and those reviewing and authorizing them, as part of a regulatory

authorization process. It may also be of relevance to other interested parties.
SCOPE

1.10.  The scope of this Safety Guide is limited to dischargesreleases to the atmosphere of
airborne (gases and particulates/aerosolsaeresels) or dischargesreleases to surface aquatic
media of liquid effluents from activities and facilities during normal operations in planned
exposure situations®. Disposal of sSolid radioactive waste, post-disposal delayed releases,
injeetion— migration of liquids containing radioactive material into underground water, and
releases to the environment arising from accidents are not addressed in this Safety Guide;

relevant guidance is available in Ref. [41] to [44].

1.11.  This Safety Guide provides guidance on the regulatory control of the discharges in
connection with an authorization process’. The authorization of discharges from new and
modified facilities or activities, together with the review of established discharge

authorizations are considered.

1.12.  This Safety Guide addresses the derivation of authorized operational limits for
discharges, the demonstration of compliance with the authorization and discusses the need for
radiological monitoring programmes. An important initial input into the process of controlling

discharges is the prospective assessment of the level of protection of public and the

® A planned exposure situation is defined in [2]. Another word used as a synonymous in this Safety Guide is
‘practice[3].

7 The authorization process for facilities and activities, with wider aspects related to safety and protection, is
established in GRS Part 3 [2]. The consideration of the assessment of the radiological impact to the public and
the environment in the framework of an authorization process is discussed in more details in Ref. [8].




environment against the harmful effects of ionizing radiation. A separate Safety Guide
provides recommendations and guidance oneensidered-the-requirements—for such prospective
radiological impact assessments for both the public and the environment [8]. Only limited
reference is made in this Safety Guide to the principles underlying dose assessments and the
use of assessment models and data that may be used in the derivation of authorized limits,
such as those described in references [12, 13], but it does not cover the development of such

assessment models and data.

1.13.  The facilities and activities considered cover a wide range of radioactive sources. For
example, from those used in the general industry, in medicine and research to nuclear
installations faeilitiestikereactorsreprocessingplants—andothers. This Safety Guide also
covers the controllable releases to the atmosphere and surface waters which may result from
mining and milling of ores for the extraction of uranium or thorium as part of the nuclear fuel
cycle. Consideration is also given to the-similar releases of naturally occurring radioactive

substances in non-nuclear or non-radiation- related industries.

+43-1.14. In setting discharge limits this Safety Guide focuses on the protection of the
public; and-eonsiders;-in-general-the-radiation protection of workers is only considered as part

of the optimization of the protection and safety procedures, especially in connection with the
management of radioactive wastes and effluents,-as-part-efthe-optimization-of the-proteetion
and-safety-proecedures. Guidance on the assessment and control of occupational exposures are
provided by IAEA in Ref. [39]

STRUCTURE

+-14:1.15. Section 2 discusses the principles of radiation protection applicable to the control
of discharges. Section 3 presents the safety objectives, requirements and concepts contained
in the Safety Standards relevant to the control of discharges including the general
responsibilities of governments, the regulatory bodies, registrants/licensees and other relevant
parties. Section 4 provides guidance on a decision process to establish the need for a
discharge authorization. Section 5 discusses the authorization process, including the

development of a discharge authorization (discharge limits), the establishment and use of dose

® The term ‘nuclear installation’ includes: nuclear power plants; research reactors (including suberitical and
critical assemblies) and any adjoining radioisotope production facilities; spent fuel storage facilities; facilities for
the enrichment of uranium; nuclear fuel fabrication facilities; conversion facilities; facilities for the reprocessing
of spent fuel; facilities for the predisposal management of radioactive waste arising from nuclear fuel cycle

facilities; and nuclear fuel cycle related research and development facilities.



constraints, the characterization of the discharges and the exposure scenarios used to specify
the discharge limits, the consideration of the optimization, the assessment of doses to the
public, the conditions in the authorization, demonstration of the—compliance, and the
involvement of interested parties. Section 6 covers the particularities of facilities and
activities with naturally occurring radionuclides. In Section 7 the aspects related to control of
discharges during decommissioning are presented. Finally, Section 8 discusses how to
consider previously unregulated practices. An Annex provides practical considerations to be

taken into account when setting the discharge authorizations.

2.  THE PRINCIPLES OF RADIATION PROTECTION FOR
CONTROL OF DISCHARGES

2.1. The radiation protection and safety principles adopted in the IAEA Safety Standards
[1, 2], on the basis of the definitions by ICRP [14], that should be used to control radioactive
releases to the environment from a facility or activity in planned exposures situations are

those of justification, optimization and dose limitation.

JUSTIFICATION OF FACILITIES AND ACTIVITIES

2.2.  In order to consider the authorization of an activity or facility it should be
demonstrated that the introduction of that practice will produce a positive net benefit e.g. the
expected benefits to individuals and society from the practice should outweigh the potential
for harm, including the radiation detriment. Decisions regarding justification should be taken
at a sufficiently high governmental level to integrate all of the considerations that may be
related to the benefits and detriments. Thus, while the regulatory body or other national
radiation protection authority should be responsible for evaluating the assessment of the
radiation detriment, it may not be in the position to make the justification decision. Any
justification decision should therefore always involve a consideration of the radiation doses
either to be incurred or to be averted or reduced according to the circumstances. In planned
exposure situations, potential exposures are required also to be considered in the justification
decision. However, radiation dose to the public is only one of the factors involved in the
justification process. Many other factors, well beyond radiation protection considerations

willsheuld need to be considered in determining justification.




2-2:2.3. Justification applies to the overall practice and not to individual components such as
discharges which can only be authorized (or exempted from the authorization requirement) if

the practice as a whole has already been regarded as justified.

OPTIMIZATION OF PROTECTION

23:2.4. The principle of optimization of protection and safety, which is defined as “the
process of determining thewhat level of protection and safety required to keepweuldresultin
the magnitude of individual doses, the number of individuals (workers and members of the
public) subject to exposure and the likelihood of exposure being—as low as reasonably
achievable, economic and social factors being taken into account” [2], should be applied when

setting discharge limits.

2:4-2.5. The protection and safety measures should provide the highest level of safety that
can reasonably be achieved throughout the lifetime of the facility without unduly limiting the
operation of the facility. The optimization of protection and safety involves the balancing of
costs, not just financial, of achieving a particular level of protection and safety against the
benefit in terms of reduction in dose. Further guidance on the optimization process relating to

the control of discharges is given in Section 5 of this Safety Guide

DOSEEIMITFATIONAPPLICATION OF DOSE LIMITS

2.6. For planned exposures situations, exposures and risk are subject to control to ensure
that the specified dose limits are not exceeded and optimization is applied to attain the desired

level of protection and safety [2].
2.5.2.7. The dose limits for members of the public in planned exposure situations are [2]:
(a) An effective dose of 1 mSv in a year;

(b) 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.
(c) Anequivalent dose to the lens of the eye of 15 mSv in a year;

(d) An equivalent dose to the skin of 50 mSv in a year.

? For example, in authorized, justified and planned operational conditions that leads to transitory increases of
exposures.



These dose limits represent the maximum acceptable dose to members of the public from all
anthropogenic radiation sources in planned exposures situations-and-inehade-all-the seurees-of
radiation. The discharge limit for a specific source should be set accordingly (this is discussed

in Section 5).



3. SAFETY OBJECTIVES AND REQUIREMENTS RELEVANT TO
THE CONTROL OF RADIOACTIVE DISCHARGES

GENERAL

3.1. The Fundamental Safety Principles [1] establish, among others, principles for

ensuring the protection of the public and the environment, now and in the future, from

harmful effects of ionizing radiation. Fhefundamental satety-objective—isto-protect-people

and-the-environment—fromharmful-effects-of jonizing radiation—This safety objective has to

be achieved without unduly limiting the operation of facilities and the conduct of activities.

3.2. The requirements for a governmental, legal and regulatory framework for safety are
established in GSR Part 1 [15] and it is assumed in this Safety Guide that these requirements
have been fulfilled.

3.3. GSR Part 3 [2] discusses the concepts and establishes requirements for the protection
of people and the environment from harmful effects of ionizing radiation and for the safety of
radiation sources. It includes requirements, relevant for-the-centrol-of-discharges-ofrelevance
to the various interested parties (such as government, regulatory bodies and operating

organizations), for the control of discharges.

3.4. GSR Part 3 specifies the system of protection and safety with the aim 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 [2]. For
planned exposure situations, GSR Part 3 states that exposures and risk 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 [2].

3.5. The system of protection and safety required by the IAEA Safety Standards,
waswhieh—s founded primarily on considerations of thepeeple radiological protection of
humans, it rew-alsogenerally aims to provide for appropriate protection of the environment

against the harmful effects of radiation [2].
35—

3.6. The establishment of discharge limits for facilities and activities, as described in this

Safety Guide, is primarily directed tobased-en the optimization of the protection of members



of the public (e.g. the endpoints of the assessment to specify discharge limits is the effective
dose to the representative person'’) while appropriately taking into account workers’
protection within the emitting facility. This approach assumes that the environment is

protected by means of the conditions resulting in the authorization for the practice''.

JUSTIFICATION

3.7. Paragraph 2.8 of GSR Part 3 [2] states: “For planned exposure situations, 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”.

3.8. Requirement 10 of GSR Part 3 [2] states: “the government or the regulatory body

shall ensure that only justified practices are authorized”.

OPTIMIZATION

3.9. Requirement 31 of GSR Part 3 [2] on radioactive waste and discharges states that:
“Relevant parties shall ensure that radioactive waste and discharges of radioactive material to

the environment are managed in accordance with the authorization”.

3.10.  GSR Part 3 [2] establishes a number of requirements for the handling of radioactive
waste, notably including the requirement to ensure that waste is ‘kept to the minimum

practicable in terms of both activity and volume’.

3.11.  Paragraphs 3.119 and 3.120 in GSR Part 3 [2] specify that “the government or
regulatory body shall: (a) establish and enforce requirements for the optimization of

protection and safety for situations in which individuals are or could be subject to public

' An (hypothetical) individual, for the purpose of radiation protection, receiving a dose representative of the
more highly exposed individuals in the population. In relation to control of discharges the representative person
can be considered to be the same concept of the critical group and similar methods can be used to assess doses to
the representative person that were used previously for the critical group [14, 16].

' Some States may—consider that, in addition to the optimization of the protection of the public and the
assumption that in doing that the environment isresult-alse protected, there may be a need to assess and verify
more explicitly the protection of the environment, including, for instance, estimatingens-ef radiation exposure of
populations of representative flora and fauna. fa-gereralUsually, consideration of the exposure of flora and fauna
is not necessary when setting discharge limits, because human exposure due to radioactive substances in the
environment is in general the-more restrictive faeter compared to flora and fauna. Hewever-The estimation of
the exposuresExpesures to flora and fauna can be done # and the results can be compared to criteria.—the
framework—ef-environmentalimpaet—assessments. Ref. [8] provides guidance on radiological environmental
impact assessment that includes, as an example in an annex, a method to estimate exposures to flora and fauna
and the relevant criteria.




exposure’—, (b) establish or approve constraints on dose and on risk to be used in the

optimization of protection and safety for members of the public”.

3.12.  Para. 3.22 of the GSR Part 3 [2] states: “the government or regulatory body ... shall
establish or approve constraints on dose... or shall establish or approve a process for
establishing such constraints, to be used in the context of optimization of protection and

safety”.

3.13.  Requirement 11 of GSR Part 3 [2] states: “the government or regulatory body shall
establish and enforce requirements for the optimization of protection and safety, and

registrants and licensees shall ensure that protection and safety is optimized”.

3.14.  Inapplying the principle of optimization of protection and safety in relation to public
exposure Requirement 30 in GSR Part 3 (paragraph 3.126) [2] specifies that the following

should be taken into account:

(a) “Possible changes in any conditions that could affect exposure of members of the
public, such as changes in the characteristics and use of the source, changes in environmental
dispersion conditions, changes in exposure pathways or changes in values of parameters used

for the determination of the representative person®;
(b)  Good practice in the operation of similar sources or the conduct of similar practices;

(c) Possible build-up and accumulation in the environment of radioactive substances from

discharges during the lifetime of the source;

(d) Uncertainties in the assessment of doses, especially uncertainties in contributions to

doses if the source and the representative person are separated in space or in time”.

AUTHORIZATION

3.15.  Paragraph 3.132 in GSR Part 3 [2] lays down requirements regarding discharges that
underpin the guidance given here. It states that: “Registrants and licensees, in cooperation

with suppliers, in applying for an authorization for discharges, as appropriate:

(a) Shall determine the characteristics and activity of the material to be discharged, and the

possible points and methods of discharge;

(b) Shall determine by an appropriate pre-operational study all significant exposure
pathways by which discharged radionuclides could give rise to exposures of members of the

public;

10



(c) Shall assess the doses to the representative person due to the planned discharges;

(d) Shall consider the radiological environmental impacts in an integrated manner with

features of the system of protection and safety, as required by the regulatory body;

(e) Shall submit to the regulatory body the findings of (a) -te-(d) above as an input to the
establishment by the regulatory body, in accordance with para, 3.123, of authorized limits on

discharges and conditions for their implementation”.

3.16.  GSR Part 3 [2] also lays down the following requirements related to the control of
discharges (para. 3.123): “The regulatory body shall establish or approve operational limits
and conditions relating to public exposure, including authorized limits for discharges. These

operational limits and conditions:

(a) Shall be used by registrants and licensees as the criteria for demonstration of

compliance after the commencement of operation of a source;

(b) Shall correspond to doses below the dose limits with account taken of the results of

optimization of protection and safety;
(c)  Shall reflect good practice in the operation of similar facilities or activities;
(d) Shall allow for operational flexibility;

(e) Shall take into account the results of the assessment of the prospective assessment for
radiological environmental impacts'> that is undertaken in accordance with national

requirements of the regulatory body”.

DOSE LIMITATIONEIMEES

3.17. Requirement 12 of GSR Part 3 [2] states: “the government or regulatory body shall
establish dose limits for ... public exposure, and registrants and licensees shall apply these
limits”. Para. 3.26 goes on to state: “the regulatory body shall enforce compliance with the

dose limits ... for public exposures in planned exposure situations”.

2 Guidance on prospective radiological environmental impact assessment which should be used as an input to
the establishment of discharge limits is provided in Ref. [8].

11



TRANSBOUNDARY IMPACTS

3.18.  The GSR Part 3 also lays down requirements to the regulatory body for the
assessment of radiological impacts and the control of discharges when a source within a
practice could cause public exposure outside the territory or other area under the jurisdiction
of control of the State in which the source is located’ (GSR Part 3 paragraph 3.124). In that
situation, the radiological impacts outside the national territory must be included in the
assessments, the control of discharges shall be established considering those impacts and
means for the exchange of information and consultations, as appropriate shall be arranged

with the State(s) where exposures are expected [2].

PERIODICAL REVIEW

3.19.  The GSR Part 3, paragraph 3.134 [2], also gives requirements that “registrants and
licensees shall review and modify their discharge control measures” taking into account:
“operating experience” (for instance, changes in the characteristics of the source term) and
“any changes in exposure pathways or in the characteristics of the representative person that

could affect the assessment of doses due to the discharges”.

SOURCE AND ENVARONMENTF-ENVIRONMENTAL MONITORING

3.20.  There is also a requirement on the regulatory body and relevant parties to ensure that
programmes for source monitoring and environmental monitoring are in place (Requirement
32 of the GSR Part 3 and para. 3.135 [2])"°. The programmes shall be sufficient to verify
compliance with the requirements for the control of public exposures. These requirements
include making “provision for maintaining records of discharges, results of monitoring
programmes and results of assessments of public exposure”. Similar requirements are also
placed on registrants and licensees (operating organizations) including the requirement “to
verify the adequacy of the assumptions made for the assessment of public exposure and

299

radiological environmental impacts™”.

3.21.  Registrants and licensees are required by para. 3.137 of GSR Part 3 [2] to establish

and implement monitoring programmes to ensure that public exposure due to sources under

" Guidance on source and environmental monitoring which should be used forte defining the monitoring
programmes related to public exposure control is provided in Ref. [8].

12



their responsibility is adequately assessed and that the assessment is sufficient to verify and

demonstrate compliance with the authorization.

GRADED APPROACH

3.22.  The specific requirements relating to a graded approach are given in GSR Part 1 [15],
GSR Part 3 [2] and GSR Part 4 [17]. In relation to the control of discharges, the graded
approach should be reflected in the application of the requirements of the GSR Part 3 in
planned exposure situations (Requirement 6 of Ref. [2]), e.g. that the resources devoted to
assess and control discharges and the scope and stringency of the regulations must be

commensurate with the magnitude of the radiation risk and their amenability to control.

4. ESTABLISHING THE NEED FOR A DISCHARGE
AUTHORIZATION

4.1. Authorization of discharges should not be applied to practices where the radiological

impact to the public is deemed to be not amenable to control-{e-g—when-dealing-with-radiatien
sources which arc excluded from the TAEA safety standards as stated in |2]; (for example

releases of naturally occurring radioactive materials at its original levels), or when the
radiological impact is below the criteria for exemption as established in [2]'*. The regulatory

body should specify when the discharges are excluded'® or exempted.

4.2. In order to decide whether a discharge authorization is required key factors are that
the overall practice should be justified and, subsequently, then-whether the practice can be
excluded or exempted from regulatory control. Figure 1 illustrates a scheme to decide whether

a discharge authorization is required.

4.3. Paragraph 1.2 in the Schedule I in GSR Part 3 [2] indicates that a practice may be

exempted if, under all reasonably foreseeable circumstances, an-the effective dose expected to

be incurred by any individual is of the order of 10 uSv in a yearreeceived-underallreasonably

'* The criteria for exemption are specified in Schedule I of the GSR Part 3 [2]. Informationkinformatien is also
provided on levels of activity and activity concentrations of a large number of radionuclides to assist with
exemption of moderate amounts of materials and bulk amounts of solid materials. However, those levels are not
intended for and should not be applied to the control of discharges. Further information is provided in [29].

"> The regulatory body should consider the incorporation of historically excluded practices on the basis of the
radiological impact to public.

13



foreseeable—eireumstanees, and this ~-would imply no need of an authorization. To take into
account low probability exposure scenarios, a different criterion could be used, namely that
the effective dose expected to be incurred by any individual for such low probability scenarios

. 16
does not exceed 1 mSv in a year .

Need of discharge
authorization

Is practice justified?

Conduct an

Is exposure excluded o
authorization process

or exempted?

Practice and
discharges not
authorized

FIG. 1. A decision process to determine the need of a discharge authorization.

No need of discharge
authorization

4.4. Exemption may be given generically or on a case-by-case basis. If given generically,
the regulatory body and/or government should provide the conditions for exemption in a
regulatory document which should be made available. It should be noted that exemption

operates within the regulatory system and the provisions for exemption may be amended by

the regulatory body, if this is subsequently shown to be necessary. Examples-efeandidatesfor

easesIn cases where exemption is appropriate, no discharge authorization is necessaryneed-be

developed and simple checks could be made on the discharge levels, for example, from

estimates of activity balance.

4.5. Notification alone should only be used when the assessed doses are low and the

regulatory body does not consider exemption to be appropriate. Notification makes the

18 Ref. [28] provides discussions on the use of the exemption concept in the European Commission.
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regulatory body aware of the discharges and provides the opportunity for the regulatory body
to keep them under review. As with exemption, simple checks could be made on discharge
levels, for example, from estimates of activity balance. If notification alone is to be used, the
regulatory body should consider developing clear criteria based, for example,for-thisrelating
to—sueh—things—as on the radionuclides involved orand the maximum activities that can be

discharged in a given time period.

15



5. AUTHORIZATION PROCESS

5.1. ‘Authorization’ is a term defined in the GSR Part 3 [2] and is a formal process
established in the national regulatory framework by which a regulatory body or another
governmental body grants written permission to operate a facility or conduct specified

activities.

5.2. The control of discharges is one aspect of the authorization process and although
some consideration would be given to this throughout the lifetime of the facility or activity,
more detailed consideration of the authorization of discharges would be limited to particular
stages. Therefore, the control of discharges is more relevant to some of these stages than

others.

5.3. The regulatory body should specify the authorization process for facilities and
activities, including the provisions for discharges, using the concept of a graded approach.
Ref. [8] provides guidance on different factors which should be considered to characterize
simple or complex practices, according to the expected level of radiological impact to public

and the environment.

5.4. For simple facilities or activities, like those with limited amounts of radionuclides
with potential to be released to the environment, the authorization process should normally
consist of one stage. The regulatory body could provide generic guidance identifying the
necessary elements which should be included in the assessment to determine the discharge
limits and, where possible, the methodology for the assessment. The authorization process in
these cases could be that the applicant presents a proposal of discharge limits following the
guidance established by the regulator and an iterative process involving the applicant and the
regulatory body is conducted to discuss the assumptions and the models used and the basis for

the optimization, until the final discharge values are approved.

5.5. For complex facilities, like nuclear installationsfaeilities, there may be multiple
stages for the full authorization process which are associated with different phases of the
lifetime of the facility: from siting and site evaluation to decommissioning, and release from
regulatory control. Figure 2 (adapted from Ref. [518]) describes schematically the stages in
the lifetime of a complex facility, like a nuclear installation, and the timing when the control
of discharges should be considered. The vertical arrows in full indicate the stage-s at which

the control of discharges may be discussed with the regulatory body and, finally, previous to
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operation, when the discharge limits are authorized. The vertical dashed hnesarrows indicate
where aan update of the discharge limits can be considered, as a result of considering
operating experience if significant changes have occurred during the operational stage. The
horizontal arrow indicates the evolution of time. -In some casesteeuntries facility designers
(e.g. reactor suppliers) may request that regulatory bodies consider optimization of discharges
from a generic design prior to specific sites being identified. —This would help make a
subsequent site-specific authorization process more efficient, especially if the design is to be

implemented across a number of sites.

5.6. During the siting, design and construction phases of a complex facility the applicant
should provide information relevant to the optimization of the protection of the public to the
regulatory body, for instance possible discharges to atmosphere and to surface water bodies
and its radiological impact on the public and the environment, generation of waste, and waste
management and its impact onte workers. This information should be sufficient to allow the
regulatory body to form an opinion about the suitability of the optimization procedure. In
some circumstances a previsienal-discharge authorization could be issued before construction

starts.

Siting and site |
evaluation

A
Design

A
| Construction |
A y

Discharge limits

. \ 4
| Commissioning |

A ;
A

| Decommissioning
A

| |
| |
| | Release from
| |
I

regulatory
control
Discussions about control of discharges Provisional discharge U'pdated Decommissioning
limits discharge discharge limits
limits

5
L

FIG. 2. Example of stages in the lifetime of a facility and the timing when the control of
discharges should be considered. (figure was updated)
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5.7. GRS Part 3 requires that for setting discharge limits, the results of radiological
environmental impact assessments conducted in accordance with the requirements of the
regulatory body shall be considered. Guidance on prospective radiological environmental
impact assessment for facilities and activities which should be conducted during or prior to
siting, design and construction phases is presented in Ref. [8]. Because the aim of the
radiological environmental impact assessment is to obtain a comprehensive anticipated view
of the risk to the public andef the environment represented by the facility or activity,
radiological environmental impact assessments include more aspects thanthat the impact to
members of the public during normal operations, which are the basis for establishing
discharge limits. For example, they also include the consideration of potential exposures due
to the-conceivable accidents resulting fromin safety assessment studies. The results of such
prospective assessment should be compared to relevant criteria and this will give the first
indication of the acceptability of the facility or activity under consideration and provide useful
information to be considered during the optimization of the protection of public and

subsequent process of setting discharge limits.

5.8. Sufficient information should be provided to the regulatory body to enable it to issue

a full discharge authorization At-alater-state;for-instance-in-the-commissioning stage;further

the start of operation. The procedure to develop a discharge authorization, including the

information that should be required by the regulatory body to the applicant is described in the
follewing-Seetion;-paragraphs 5.15 to 5.19.

5.9. During the operation phase the discharge authorization should be reviewed, for
example as part of the periodic safety review [2]. Significant changes in any condition that
could affect public exposure should be taken into account during the review of an existing
authorization. For example, significant changes could be those in the characteristics and
operation of the source, changes in the conditions of discharges, changes in exposure
pathways, changes in dose conversion factors or dose models, changes in the habits or

distribution of the population or changes in the environmental dispersion conditions.

5.10. A new, or revised, discharge authorization mayshesld be required when operation
concludes to take account of the likely changes to the discharges during the decommissioning

process. This authorization should provide the new discharge limits prior to the start of the
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decommissioning activities. In some situations, operation and decommission activities may be

overlapping, needing consideration in the authorization of the relevant discharge limits.

5.11.  The release of a facility from regulatory control after decommissioning will depend,

in part, upon whether a discharge authorisation is still needed. When-an-aetivity-orfaetity-is

nolongerrequiredHowever Someseme practices, for example thelike mining or milling of
uranium, after-decommissioning-could need a certain form of control of the public exposures

after decommissioning due to residual releases to the environment that may still occur. For
these situations, the regulatory body should specify the control and measures necessaryneeded
after decommissioning en-the-measures-to prevent public exposure and, when relevant, the

necessary environmental monitoring programme on a case-by-case basis.

5.12. A graded approach should be applied to all stages of the authorization process. An
authorization Autherizatien—can be granted by means of registration or licensing/permitting.
Depending on national arrangements, the choice should depend on the level of dose
associated with the facility or activity and the likelihood ef—releases—and possible

consequences of accidental releases of radioactive material to the environment.

5.13.  Authorization throughtreugh registration should be used where:

(a) safety can largely be ensured by the design of the facilities and equipment;

(b) the operating procedures are simple;

(c) the safety training requirements are minimal; and

(d) based on experience, there are is-a-histery-ef-few problems with safety in these types of

operation.

Registrations are usually expressed in somewhat generic terms but may have specific
conditions or limitations attached. Registration is best suited to those practices for which the
risk of exposure is very low and operations do not vary significantly. Examples of practices
for which registration may be adequate are those where small quantities of short-lived Jife
radionuclides are used for standardized bioassays (e.g radioimmunoassay). The regulatory

body should specify the practices which may be authorized throughtreugh registration.

5.14.  Authorization through licensing/permittinglkicensing should thea—be applied in all
other cases, with the stringency of the conditions graded according to the petentialexpected
public doses, evaluated on the basis of a prospective assessmentlevel-efrisk. The regulatory
body should establish the required level of stringency of the conditions in the discharge
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authorization taking into account the likelihood and expected magnitude of exposures, the
characteristics of the facility and a number of additional factors like, the characteristics of the
source term, the level of expected doses, the safety characteristics of the activity or facility

and the characteristics of the location.
DEVELOPMENT OF A DISCHARGE AUTHORIZATION

5.15. A graded approach [2] should be used when considering radioactive discharges.
Consequently, the guidance on the setting of authorized limits is given for different types of
facility and activities that may discharge radionuclides into the environment. This includes
simple facilities, for instance hospitals with small nuclear medicine departments and small
research laboratories, and those more complex installations such as nuclear power and
reprocessing plants, large laboratories, production of radioisotopes facilities and certain
activities which may release natural radionuclides to the environment in a controllable manner
for some parts of the processes being conducted, like uranium mining and processing. The
special characteristics to be considered regarding discharges of naturally occurring
radionuclides from non-nuclear industries are discussed in Section 6& below. Additional
explanation of the authorization process for nuclear installationsinstalatien may be found in
Ref. [5] and [8].

5.16.  The regulatory body should establish the process to be followed by the applicant

seeking a discharge authorization. The decision on the need for a discharge authorization

1swas discussed before-in Section 4.

5.17.  Once the need of a discharge authorization iswas confirmed, the steps of the

authorization process should be as follows:

(a) The regulatory body should identify or specify the relevant dose constraint for the

facility or activity under consideration (this is more discussed below and in the Annex).

(b) The applicant should characterize the discharges and the main exposure pathways

identified, in order to assess adequately the exposures to the representative person.

(c) The applicant should carry out the optimization of protection and safety of the public,

considering measures to be used to keep the exposures due to discharges as low as reasonably

achievable, minimizethe-disehargestaking into account all relevant factors'’.

17 The use of ‘best available techniques’,-is discussed below and in the Annex, is considered in-theAnnex-as aan
alternative way of applying optimization.
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(d) The applicant should assess the doses to the representative person (this may involve
starting with a simple cautious generic assessment and, if required, a more detailed and site-

specific study).

(e) The applicant should submit the results of the assessment to the regulatory body. The
regulatory body should evaluate if the models and assumptions used by the applicant are valid

and if the resulting doses provides optimized protection of the public.

(f) The regulatory body should authorize the discharge limits and establish conditions fer

the—autherization—and—any—arrangements—to demonstratefor—demeonstration—ef compliance

during operation, including source and environmentaleavirenment monitoring systems and

programmes.

Figure 3 illustrates the process to authorize discharge limits following the steps described

above. The elements in the process are described in the following sections.

Identify or define
appropriate
constraints

Characterize Consider Assess doses to
Authorization discharges and S representative
optimization of erson usin
process exposure protection P el e |
scenarios progressive leve
of detail

Submission of results
to regulatory body

Are models and
assumptions valid,
and doses optimized
and below the defined
constraints?

Discussion
applicant/regulatory
body

Authorize
discharge limits
& establish
conditions to
demonstrate
compliance

Actions by regulatory body
@ Actions by applicants

FIG. 3. Steps to authorize radioactive discharge limitstimit, indicating those responsible

(figure was updated).

5.18.  The level of detail required for the assessment to be submitted to the regulatory body
varies considerably according to the facility and activity being considered. The regulatory

body should provide guidance on this level of detail, including the format and content of the
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documents to be submitted. This guidance may be generic for different types of installations
or provided on a case-by-case basis. Ref. [8] discusses the factorsfaeter to be considered when
deciding the level of complexity of the assessment of the protection of the public for facilities

andend activities.

5.19.  The process illustrated in Figure 3 identifies actions by the regulatory body and by

the applicants. Intt—is—impertant-toremarkthat;—when setting the autherized-discharge limits

for-a—faetlity-er—aetivity there should be regular engagement between the applicant and the
regulatory bodya-streng—interaetion to discuss the validity and assumptions used to estimate

doses, the optimization process and the implications for the operation ofen the plant
operational—eenditions which could be inducedinflaenced by the discharge limits and
conditions.; Forfer example, anytheJiquid-and-gaseeus—-wastefhaxes—and liquid and gaseous
radioactive waste processes and storage implications, and the associated doses to the workers
should be considered. This should be conducted in an iterative manner in order to reach an

acceptableagreeable optimum solution from the everall-radiationproetection point of view of

radiation protection.

ESTABLISHING A DOSE CONSTRAINT FOR APPLICATION TO THE CONTROL OF
DISCHARGES

5.20.  The government or regulatory body is responsible for establishing the dose constraint
to be used in the optimization of the protection of the public during normal operation. The
dose constraint for each particular source is intended, among other things, to ensure that the
sum of doses from planned operations for all sources under control remains within the dose
limit. In specifying the dose constraint, local and ;—regional and—glebal-sources may be

considered.

5.21.  The dose constraint for public exposure resulting from radioactive discharges to the
environment is shetd-be-a source related value with account taken of the doses from planned
operations of all sources under control. It should be specified to serve as a starting point for

the procedure for optimisation

meptimization-efprotection and safety.

5.22.  The dose constraint, set for a single source, should be expressed in terms of annual

effective dose; it -and-should be below the limit set for the effective dose from all regulated

sources of 1 mSv per year, and higher than the level of dose which could be considered for
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exemption, e.g of the order of 10 pSv in a year [2]. Therefore, in practical terms, dose

constraints are likely to fall within the range of ~0.1—-1 mSv per year [7].

5.23.  The government or regulatory body should specify the dose constraint taking into
account the expected typical public exposure conditions related to the practice under
consideration, for example, possible contributions from other sources at the local and regional

level, present and foreseeable in the future.

5.24.  Dose constraints should be used for the optimization through prospective assessment

prospeetively-and should not be regarded as limits to be applied during facility operation.

5.25.  When setting the dose constraint, the government or the regulatory body should take

into account:

(a) The characteristics of the location that are of relevance for the level of public exposure,

for example the exposure pathways, the habit data and the occupation factors.

(b) The possibility ernet-of dose contributions from other authorized or foreseeable future
facilities and activities. For example, in the case of a nuclear power plants, other existing oref
projected nuclear power plants to be built on the same site; in the case of hospitals in urban
areas, othermere sources of radiation can be expected from other practices in the same
areaeity (for example, industrial applications and other medical applications) and; in the case
of practices in isolated or remote areas (like uranium mining and milling), the assumption of

contribution from additional local sources of radiation may not be necessarybe-disearded.

5.26.  Dose constraints should be set at levels that depend on the specific facility or activity
and the expected exposure conditions at its location. However, national authorities may
choose to develop generic dose constraints, for facilities or activities of a similar design or
characteristics (for example, for nuclear installationsfaeilities, for uranium mining and milling
activities or facilities, for industrial and medical applications). The specification and use of
generic and specific dose constraints in the process of optimization of the protection of the
public
avatable-techniqgues—is discussed in Section 5, para. 5.34 to 5.51, and the Annex.

CHARACTERIZATION OF DISCHARGES AND EXPOSURE SCENARIOS

5.27.  Pre-operational assessmentreseareh should be made to identify the inventories of
radionuclides which would result in releases during operation of a facility or conduct of the

activity, the possible discharge routes, the amounts that will be discharged to the environment
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and the radiation exposure pathways, and other relevant data parameters that could be used to
estimate doses to members of the public. This could be based on analysis specific for the

practice under consideration or based on the experience in similar practices.

5.28. The need for a detailed characterization of the discharges should depend on the
projected magnitude of the dose to the members of the public in accordance with a graded
approach. For small installations using unsealed radioactive material, such as nuclear
medicine departments in hospitals, and research laboratories, consideration should be given to
whether the discharges can be assessed on the basis of the estimated throughput, with
allowance made for radioactive decay. For nuclear fuel cycle facilities, estimates of
discharges should be made; where-appropriate;-from a consideration of the design, proposed
operating characteristics and efficiency of the techniques used to reduce minimize the
discharge in order to ensure that the protection is optimized. Information from similar

installations already in operation elsewhere should also be used (see, for example, Ref. [19]).

5.29.  The relative importance of different exposure pathways will be dependent upon the
nature of the discharge, the route of discharge and the physical and chemical characteristics of
the radionuclides. In the case of discharges to the atmosphere, consideration should be given
to the meteorological data at or close to the proposed site and possible deposition of
radioactive material on land and subsequent transfer to crops and animals, as well as on
standing water bodies and subsequent uses of water. Guidance and discussions on exposure

pathways meteorological data and environmental transfers can be found in [8]-

5.30.  In the case of discharges to the aqueous environment, consideration should be given

to the uses of water, such as for consumption, fishing, irrigation and recreation.

5.31.  Preoperational studies should also be carried out to determine the existing levels of
radiation in the area surrounding the facility prior to operation and should involve the
determination of the external radiation levels as well as the concentrations of radionuclides in
the environment (for example, water, soil, plants, crops, food). These studies should establish
a baseline above which the impact of the discharge after it commences can be determined.
This baseline can vary from site to site because of variations in natural background radiation
and, in some cases, because of residual contamination from past practices, accidents or global
fallout after nuclear weapon tests. The establishment of a baseline is particularly important
with practices that discharge naturally occurring radionuclides (see Section 68 below).

Detailed guidance on undertaking preoperational surveys is given in Refs. [10] and [20].
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5.32.  The characterization of the radiation exposure pathways should take into account
whether discharges are to the air or water, and in the case of liquid discharges, whether the
discharge will be to a marine, estuarine or freshwater environment. Some facilities, for
exampleEer hospitals and small research laboratories, there-may dischargealse-be-discharges
of radionuclides to the sewerage systems, which could lead to exposures to members of the
public through their occupation (as sewage treatment plant workers) or through the use of

sewage sludge for agricultural purposes.

5.33.  When a discharge could cause significant public exposure outside the territory or
other area under the jurisdiction or control of the State in which the discharge takes place, the
operating organization should make an assessment of the radiological impacts of the
discharges on the public and, as necessary, the environment in these areas. This is particularly
important when the representative person may live in a neighbouring country, for example, in
the case where the facility is to be constructed at national border or on an international

waterway.

CONSIDERATION OF OPTIMIZATION OF PROTECTION

5.34.  Optimization of protection is the key process in setting discharge authorizations and
it involves a number of different aspects. In relation to a discharging facility which may cause
public exposure, the optimization should be a key part of the design and planning process and
should also be kept under review throughout the whole lifetime of a facility. Optimization of

the discharges forms part of the optimization of protection for the practice as a whole.

5.35.  Optimization of the 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. TheAspeets-oftherisks-ofaccidental releasesshould
also-be-considered-as—well-as-the impact of decisions on waste management on occupational
exposures of the workforce should also be considered. For example, reducing discharges may
lead to an increase in radioactive waste stored on a site with a-related—inereased—risk—of
aeceidental-releases—and increases in occupational exposures, so that this may not be the
optimum solution. Guidance on the optimization of the facility or activity design with respect

to radioactive waste management can be found in [30].

5.36.  Optimization should involve examining the available options for reducing the
discharge and all aspects of the impact of these options. Much can be achieved at the early

stages of siting and design, account being taken of good practices elsewhere and the dose
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constraints established or approved by the government or regulatory body. In the case of
liquid and gaseous residues that might be generated during operation, consideration should be

given to keeping the residues to a minimum and further effluent treatment.

5.37.  The main types of the effluent treatment are to provide either storage facilities for
gaseous and liquid residues, so that, for example, short-lived radionuclides can decay before
release to the environment, or abatement techniquestreatment that removeremeves
radionuclides from the effluent stream. Within these two broad categories, there may be a
number of different options available. The various options should be identified and their

advantages and disadvantagesfeatures examined as far as possible.

5.38.  Optimization should be conducted within some set of boundaries on the range of
available protection options, e.g. the dose constraints discussed in previous paragraphs 5.20 to
5.26. An iterative analysis of each selected option should be performed. Further information
on practical aspects of the optimization process and dose constraints is presented in the

Annex.

5.39. There will be generally a number of complex trade-offs between various
optionsfeatures which should be considered during the optimization process. These should

include the following:

(a) Trade-off between doses from discharges and future doses associated with the disposal

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

(b) Trade-off between public exposures and occupational exposures (e.g. the reduction in
public exposure at the expense of an increase in occupational exposure due to an improved

effluent treatment system);

(c) Choice between options whose characteristics are known with different degrees of

certainty;
te)(d)Non-radiological impacts, conventional health and safety, accident risks, etc.=

5.40.  Whatever approach is used in determining the optimum option, it should be
recognized that judgements are required about the relative significance of the factors
involved. Making those judgements should involve dialogue between the regulatory body and
the operating organization. The discussions on optimization could also involve different
authorities, for instance those responsible for nuclear safety, workers protection, public and

environmental protection.

26



5.41.  When the projected doses to the members of the public are in the order of, or below,

the exemption criteria —; e.g., in the order of 10 uSv per year [2] — a process for
optimization wouldshesld not normally be required on the basis that the efforts for further
dose reduction would generally not fulfil the optimization requirements. However, it is
recognized that if further reductions can be made easily with little or no cost then they should

be made.

Optimization of protection and regulatory control of special radionuclides for particular

practices

5.42.  While the requirements for optimization of protection and the regulatory control
must be applied similarly to all type of facilities and activities and radionuclides, certain
radionuclides resulting from some practices have characteristics that require special
consideration. Amongst these characteristics are the difficulties in managing some
radionuclides during the full practice (for example when using unsealed sources in nuclear
medicine, which are administrated to patients as part of a medical treatment) or the large
volumes in the gaseous or liquid operational effluents involvedinvelving with very low levels
of activity concentration (for example, radionuclides resulting from neutron activation which

may arise in the coolant system of nuclear power plants).

5.43.  For these particular practices the discharges of some specific radionuclides may
require a special consideration by the operating organization and the regulatory body at the
time of specifying and agreeing the optimal solution in terms of the protection of the public.
This consideration may also result in the need of an adapted approach for the regulatory
control of these discharges. Examples of these radionuclides are tritium and C-14 discharged
from nuclear installationsfaetlities, including nuclear power plants, and radionuclides (e.g. Tc-

99m, 1-131) used in hospitalshespital for medical diagnosis and therapy.

5.44.  For these particular practices and radionuclides, the operating organization should
specify, in discussion with the regulatory body, the optimum option for discharges taking into

account:

(a) the technical characteristic related to the control of discharges of thesethis
radionuclides, such as the availability of abatement techniques on a scale consistent with the
needs for the particular practice (in particular for large volumes of liquid or gaseous effluents

with low concentrations of radionuclides);
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(b) the economic characteristics, such as the costs of the abatement techniques which
might be excessive and unjustified in the framework of the general optimization for the type

of practice;

(c) societal considerations such as public acceptance for the type of practice under

consideration as well as individual and societal benefits from the class of facility or activity;

(d) environmental and efficiency considerations such as the effects of any releases of
hazardous chemical substances or high energy consumption entailed by the-—radienuelides

abatement techniques;

(e) safety considerations such as those related to the safe storage of large amount of
radioactive solid, liquid or gaseous material for long times, with a potentialimplying—an

increase in the risk of accidental releases;

(f) radioactive waste issues, such as those related to the transport and storage of large
quantity of waste containing low concentrations of intermediate—to—long-lived nuclides
(EIEW-LLW)'%;

(g) radiation protection considerations such as individual and collective doses received by

workers in connection with the abatement process and the storage.

5.45.  The regulatory body and the operating organization should take into account that, for
the above mentioned practices and radionuclides, the optimal management option from the
radiation protection perspective might not result in application of specific costly abatement
techniquesin-the-minimization-of the-aetivity-to-be-discharged, but in the application of more
stringent verification of compliance measures; by the operating organization and the
regulatory body, as relevant. This optimal management option and the justifications should be
presented by the operating organization and endorsed by the regulatory body. Examples of the
more stringent verification of compliance measures for complex facilitiesinstallations,
including nuclear installationsfaeilities, could be (a) a radionuclide specific source and
environment monitoring programme; (b) more detailed dose assessment to the representative
person, including the identification of relevant exposure pathways; and (c¢) more frequent

reporting to the regulatory body.

'® Low level waste (LLW): Waste that is above clearance levels, but with limited amounts of long lived
radionuclides [GSG-1].
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Decision aiding techniques

5.46.  Depending upon the circumstances, the process of optimization of the protection of
the public can include the use of a variety of quantitative and qualitative techniques. Formal
decision-aiding techniques should be used as appropriate in the optimization process. It was
previously mentioned-before that when the doses to the representative person are assessed to

be very low (e.g. of the order of 10 puSv in a year or less), a formal analysis of the

optimization of protection should generally not be necessary.Nevertheless;—theregulatory

ou1a—C ASASERS. d1ratio at;

5.47.  Various analytical techniques have been proposed to assist in determining the

optimized level of protection, which may be applied for discharges. Decision-aiding
techniques include cost—benefit analysis and multi-criteria methods. The main limitation of
cost—benefit analysis is that it requires explicit valuation of all factors in monetary terms. This
tends to restrict the range of factors that may be included in the optimization process. Multi-
criteria methods do not necessarily require such explicit valuation and are potentially more
flexible decision-aiding techniques because they allow additional factors to be considered. For
example, equity in time and space, risk perception of the public and accident potential are
additional factors that can be taken into account by means of multi-criteria methods. The

distributions over time of investments and operating costs can also be considered.
Best available techniques

5.48.  In optimizing the protection of the public, the measures used in the management of
wastes and discharges and the way they are applied should be considered and compared
against other possible options. Concepts such as best available techniques'® are used in some
States [21] and under certain international frameworks [22, 23] and in other industries for
controlling pollutants generally. Use;—an—adequate—uase of best available techniques
corresponds to optimization and—demenstration—oef—best—available—techniques—would
demenstrate-optimization if the —The-best-avatlable-techniques are verified and assessment

dodees not simply consider what techniques are or could be available to reduce discharges but

' The term ‘best available techniques’ (BAT) in relation to particular processes, facilities or methods of
operation to reduce wastes and the discharges of radionuclides to the environment, is discussed in more details in
the Annex in the framework of the optimization of protection.
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considerseonsider the situation as a whole to determine what is optimum, including the

availability of the options and the costs involved.
Use of collective dose

5.49.  The estimation of collective doses resulting from different options or alternatives (for
example, different waste management and discharge options) and their direct comparison is

another parameter which could be included in the optimization process.

5.50.  Collective dose is a measure of radiation exposure from a source in a given group of
population and can be obtained by multiplying the average dosedes to the exposed group by
the number of individuals in the group [16, 24]. When estimating collective doses to the
public care should be taken to avoid inappropriate aggregation of, for example, very low
individual doses over extended time periods and wide geographical regions, i.e. truncating
conditions should be set [16]. Collective dose should only be used in the comparison of
options, and any truncation applied to the calculations must be consistent so that the

comparisons are valid.

5.51.  There have been different uses of collective dose to assist in the selection of an
optimum level of protection of the public, for instance to assign a monetary cost to the
radiation detriment and compare this with the cost of the option to reduce discharges. This
Safety Guide does not provide guidance on the use of collective dose; however, with the
adequate considerations and care, collective dose could be a practical means to apply
optimization. It is important to remark that collective dose is not to be used to attribute
specific risk of health effects. Publication [16] discusses optimization and use of collective

dose in more detail.

ASSESSMENTS OF DOSES TO REPRESENTATIVE PERSON

5.52.  The establishment of an authorization of discharges should take into account the
results of a previous assessment of the radiological environmental impacts commensurate
with the radiation risk associated with the facility or activity [2]. Ref. [8] presents guidance on
radiological impact assessment which should be used as the initial basis in the process of
setting discharge limits. To set the discharge limits, prospective estimations of the dose to the
representative person should be used to then—baek-ealenlatedetermine the acceptable

optimized discharge levels fulfilling the established radiological criteria.

5.53.  Before starting the estimation of doses to the representative person, a judgement

should be made by the applicant regarding the scope and level of detail required and the
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resources that should be allocated to it consistent with a graded approach. These matters

should be discussed with and should be subject to the agreement of the regulatory body.

5.54.  The level of detaildetails required of the assessment model should depend upon the
type of facility under consideration, the nature of the discharge and the availability of
information and be consistent with a graded approach. In order to make anand effective use of
assessment resources, a structured iterative approach-sheuld-be-tsed for assessing doses to the
representative person may be useful. Such an approach should start with a simple assessment
based on very cautious (conservative) assumptions and should be refined with each iteration
using progressively more complex models with more realistic assumptions and data, as

necessary.

5.55. At the time of setting the discharge limits, a site-specific assessment should normally

be used for nuclear fuel cycle facilities and other complex nuclear installations

5.56.  The use of generic assessments should be limited to usedfor-assessing the impacts
from small and simple facilities or activities with standardized practices that result inwith

foreseeable

low to very low
discharges. However, some of these facilities and activities can have discontinuous discharges
and can produce exposure to public within their premises or to workers not subject to
occupational exposure control, like the workers in the plants treating their effluents; these

situations should be considered carefully in the assessments.

5.57. A generic approach may also be used to estimate doses to the representative person
at the early stages in the lifetime of a complex nuclear installationinstallatiens (see Figure 2),
for instance during the initial discussions about control of discharges or to set provisional
discharge limits. This should be followed by a more site-specific realistic assessment; once
more information becomesbeeame available during the licensing process. Ref. [8] provides
guidance on the levels of details and the type of information needed to make prospective
radiological environmental impact assessment for different facilities and activities during the
process of authorization, which also applies to the assessments used to establish discharge

limits.

5.58. When doses estimated with a generic approach are above the constraint, the

reduction of projected discharges (the-tetal-ameunt-ofcertainradionueldes)-or a change in
their characteristics (for example, the locationpeints of discharge-erthe-speed-of-the-effluents
. 5 : litions) | : hnolosical i 4l
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installation—should be considered. Alternatively, a more detailed assessment (site specific or
with more realistic models) should be applied. In any case, if a generic cautious assessment is
used then it should be ensured that this does not unduly affect the optimization process.
Adopting cautious assumptions in the calculations, that are likely to significantly
over-estimate the doses estimated to the public, could lea