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1. INTRODUCTION
BACKGROUND

1.1.  Under Article 5(a)(ii) of the Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergencft he 6 Assi st afilcane fihotionoktmetiAEA is td gollect and
disseminate to States Parties and Member States information concerning methodologies, techniques
and available results of research relating to resptmsuchaccidents oemergencies.

12. In March 2015, the | AEAGs Board of Governors
Preparedness and Response for a Nuclear or Radiological Emergency, issuetABAtHgafety

Standards Series as Part #tud Geneal Safety Requirementsdreinafter referred to &SR Part 7)

[2], which wasjointly sponsored by thirteen international organizations. GSR 7Pastablishes
requirements for an adequate level of preparedness and responaenimlear or radiological
emergencyirrespective of the initiator of the emergendyis a revised and updated version of the

IAEA SafetyStandards Seridso. GSR-2? issued in 2002.

1.3. Requirement 18 of GSR Par{Z] requires governments to ensure that arrangements are made
for the termination of a nuclear or radiological emergenaking into account the need for a
resumption of social and economic aciivitlost MemberStates pay particular attention to ensuring
adequatepreparedness to respomdfectively to a nuclear or radiological emergency in order to
protect human life, health, property and the environnearty in the responseHowever, less
attention has been devoteat the preparedness stage practical arrangaents for dealing with the
challengesassociateavith the termination ofin emergencyandthe transition tothe new normality

Past experiencehas clearly demonstratethe importance of being prepared to address these
challengesThe present Safety Guidetendsto help eliminatethe lack of guidancehat existsn this
areaby providing guidanceand recommendations on emergency arrangements for the termination of
an emergencyand the subsequent transition to either a planned exposure sitoatiam exiing
exposure situaticrfor meetingthe relevant safety requirements establishe@SR Part 72].

1.4. Requirement 46 of thlAEA SafetyStandards Seriddo. GSR Par8 (hereinafter referred to
as GSR Part 3]3] addresses the arrangements toimeplace as part of overall emergency
preparednessnd to be implemented as appropritte the transition from an emergency exposure

1 Nuclear or radiological ememncy An emergencyn which there is, or is perceived to be, a hazard due to: 1) The energy
resulting from a nuclear chain reaction or from the decay of the products of a chain reaction; or 2) Radiation E{posure.

2 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS, INTERNATIONAL ATOMIC
ENERGY AGENCY, INTERNATIONAL LABOUR ORGANIZATION, OECD NUCLEAR ENERGY AGENCY, PAN
AMERICAN HEALTH ORGANIZATION, UNITED NATIONS OFFICE FOR THE COORDINATION OF
HUMANITARIAN AFFAIRS, WORLD HEALTH ORGANIZATION, Preparedness and Response for a Nuclear or
Radiological Emergency, IAEA Safety Standards Series NeR@SIAEA, Vienna (2002).

3 A newsituationcompared with the situation prior to the emergeiityhe context of this Safety Guidye new normality
represents either an existing exposure situation or a planned exposure situation.

4 The situation of exposure that arises from the planned operation of a source or from a planned activity that results in an
exposure due to a sour(@sdefined in Ref[3]).

5 A situation of exposure that already exists when a decision on the need for bastodbe taker{as defined in Ref2]).
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situation® to an existing exposure situation. The present Safety Guidédpso guidance and
recommendations on arrangements to be naadbe preparedness stdge sucha transition, in the
context of a broader discussiof the arrangementsiecessaryfor the termination ofa nuclear or
radiologicalemergency.

OBJECTIVE

1.5. Theobective of this Safety Guide is to provide guidance and recommendatidasrtder
States on developing arrangemens the preparedness stage part of overall emergency
preparedness effortfor responghg to a nuclear oradiological emergencipr thetransition toeither

an existing exposure situation or a planned exposure situation, as apprapdatiectermination of

the emergencyThis Safety Guide also provides guidance and recommendations qrirthesy
objective andthe generaland specificprerequisitesthat areto be metin order to enable the
termination of the emergency andsiopportthe development of the arrangements for achieving this
objective and prerequisites.

1.6.  This Safety Guide should be used in conjunction WigR Part 72], with due accounto be

taken oftherecommendations provided in R¢f§ and[5]. This Safety Guide provides guidance for
meeting the Requirement 18 &SR Part 7[2] and Requirement 46 dBSR Part 3[3] on the
termination of a nuclear or radiological emergency and the transition from emergency exposure
situation to existing exposure situation, respectively.

1.7. The guidage and recommendations provided in this Safety Guiaen the basis for
achieving the goals of emergency respoostinedin para. 3.2 ofGSR Part 72], particularly the

goalof prepaing for the resumption of normal sociaidieconomic activity.

16—
SCOPE

1.71.8.The guidance and recommendations provided in this Safety Guide are applcaivlg
nuclear or radiological emergency, irrespective of its caadegilitatein relation tean-effectivethe
transition toeither a planned expsure situation oran existing exposure situatioand a—weH-
definedhe termination of the emergencyConsidering the full range of potential nuclear or
radiological emergenciéthey cover these recommendations necessitageappication of a graded
appoach in their implementation

6 A situation of exposure that arises as a tesfuhn accident, a malicious act or other unexpected event, and requires prompt
action in order to avoid or reduce adverse consequgBeSach emergency exposure situation is a nuclear or radiological
emergency; however, eanuclear or radiological emergency is not necessarily an emergency exposure situation.

7 Examples of such emergencies includegeneral emergency at a nuclear power plant, an emergency involving a lost
dangerous source medical accidental overexposum@@n emergency involving dispersal of radioactive maténial the
environmenbr atransport accident involving nuclear or radioactive material.

8 (1) For a system of control, such as a regulatory system or a safety system, a process or methochia sthiicency of

the control measures and conditions to be applied is commensurate, to the extent practicable, with the likelihood and
possible consequences of, and the level of risk &gedcwith, a loss of contro(2) An application of safety requiremts

that is commensurate with the characteristics of the facilities and activities or the source and with the magnitude and
likelihood of the exposurdg].
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1.81.9.The guidance and recommendations provided in this Safety Guide have been derived on the
basis of objective radiological protection considerations, including factors such as the health risks
associated with exposure levels amdevant attributes of various characteristics of the exposure
situation. In addition, this Safety Guiddso recognizes the influence of, amtiscussessocial,
economicand political attributes, as well asational, local and sitepecific characteristis These
attributesand characteristicare generally unrelated to radiological protectidrowever, theyare
likelytoeusuallyinfluence the final decision on the termination of a nuclear or radiological emergency.

491.10. This Safety Guide idntendedto help n decision making based on scientific
considerationgegardingradiological protection andhe experienceavailable However itis also
intendedto serve as an input to a final aodmprehensivelecisionmaking processoncerningthe
termination of a nuclkr or radiological emergency. As nuclear or radiological emergencies may lead
to longterm exposures due to residual radioactivity in the human habitat, this Safety Guide anticipates
that the decisiormaking processes wilhot only include emergency planmg_decision makers at
various governmental leveéd radiological protection specialistsit will alsoinvolve consultation

with the public and other interested parties

4101.11. The guidance and recommendations provided in this Safety Guide take into account
the lessons learned from past experiem@uding the FukushimaDaiichi accident(2011)[6, 7], the
radiological accident in Nueva Ald€2005)[8], the fuel damage incident at the Pakslear power

plant (NPP)(2003) [9], the radiological accident in Lia (200])0], the radiotherapy accident in
Panama (2000/200111], the radiological accident in Goiania (1987)2], the accident at the
ChernobylaccidentNPP (1986)[13, 14, andthe accident at th€hree Mile IslandNPP (1979)[15].
Annex| of this Safety Guide providesmse studieor severabfpast emergencies

1.12. As a full range of potential nuclear or radiological emergencies is considered in this Safety
Guide, the following distinctions have to be made in relation to theinvegichthe emergency will
be terminated anite situationto whichthe emergency will transition:

- Emergencieshat do not involvesignificant releases of radioactive material to the environment
and thus danot result in exposures of the pubiit the longer term due toresidualradioactive
material (e.g. the Paks NPP fuel daage, the accidental overexposures in Panantlae
radiological accident in Nueva Aldeanay not necessarily result in an emergency exposure
situation Such emergenciesan be terminated in a way which the facility, the activity and the
source camltimatelybe managedisa planned exposure situatiofhe planned exposure situation
maybe associated witkitheranormal operation oa clearup, decommissioning or enditgthe
operational life of the source. In terms of public exposusesh emergenciesill—are not
expected taetresult inan exposure situatiothat is differenfrom the one that existed prior to the
emergencyThe decision to terminate the emergency of this type delmakse the beginning of
a planned exposure situatidn. such cass, within the context of this Safety Guide, the phrase

Nt r a nirsr-dmiergency-exposuresituatioro pl anned exposure situati

9 Interested partyA person, company, etc. with a concern or inteirethe activities and performance of an organization,
business, system, e{@]
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- Emergenciesnvolving significant releases of radioactive material into the environnsrth(as
the Chernobyl NPP accident,the Fukushima Daiichi accidenand the Goiania radiological
accident) result iremergency xgosure situation In such emergencies, the publiemay be
exposed in the longer terdue tothe presence ofesidual radioactive materiad the envionment.
Such situatios are eventuallymanagedas existing exposure situatisnThe termination of such
emergenciess possibleafter a period of timethat allows forthe transitioning toan existing
exposuresituation The decision to terminate the emargg exposure situatioof this type also
mears enteringinto the existing exposure situatiodn such cases W|th|n the context of this
Safety Guide, t @ & it iEmi existing rexposure
situationo is used.

1.13. The gudance and recommendations provided in this Safety Guide are not to be applied

- The erminaton of radiological situationsn which contamination has occurred due to a human
activity that is not an emergency exposure situafldmis would include, ér example,situations
arisingfrom planned discharges of radioactive material into the environardagacy sites

- Arrangementdor managingexisting exposure situatiorand long term remediation, as well as
arrangementsfor decommissioningof accident damagk facilities warranting permanent
shutdown relevantguidance can be found in RgfL6- 19]. However, the basic concepts and
approaches contained in this Safety Guidk support within the context of overall emergency
preparednesshe planning forthe managmentof the existing exposure situation following the
termination of the nuclear or radiological emergency.

1.14. This Safety Guide does not provide guidance or recommendations on meeting the
requirements set forth IBSR Part 72] in relation to ensuringhatarrangements are made for taking
urgent and early protective actions and other response actions during the emergenaglpkiase
guidance can be found in Rdi#] and [5]. However, this Safety Guide providgsidancefor the
integration and coordination of activiti'Tem the start of the emergenantil its terminaton.

1.15. This Safety Guide does not provide recommendations on communication with the public in
prepaednesdor and responsto a nuclear or radiological emergency in relation to the termination of
the emergency including the transition phasévantguidance is provided in RgR0].

1.16. This Safety Guidedoes not provide guahceconcerningnuclear security considerations
relation to the termination afuclear or radiological emergenciegiated by anuclear security event
Relevant information related tauclear security can be found in tRaclear Security Serid211 23].

1.17. Terms are used in this Safety Guide as define8R Part 7]2] and the IAEA Safety
Glossary[24]. The wse ofvariousphase®f a nuclear or radiological emergenaythe context of this
Safety Guide is clarified in Seoti 2.

STRUCTURE

1.18. This Safety Guidas comprisel of four sections. Section 2 describes various phases of a
nuclear or radiological emergendy focuseson the concept ahe6t r a n s i tanddiscusged a s e 0
the meaning of the termination of a nuclear aliokgical emergencynd the beginning afither a

planned exposure situation or an exise@xgosure situatiarSection3 provides the primary objective

for terminating a nuclear or radiological emergerayd elaborate®n the general and specific
prerequsites that need to be met to terminateemergencySection 3also provides generic guidance
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on the timeframes in which a nuclear or radiological emergency is terbénated Section4
describes the arrangements to be made at the preparedness spage ofihe overall emergency
preparedness, in order to facilitate the implementaticactivitiesthat enable the termination of the
emergency during the transition phashe Appendix providesonsiderations foadjusting odifting
protective actionand other response actions during the transition plésédnnexlesprovides case
studies of several past nuclear or radiological emergencies tisapport the guidance and
recommendations provided in this Safety Guideinex Il ard-present factors that needto be
considered when justifying and optimizing the protection straaegjye national level
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2. PHASES OF A NUCLEAR OR RADIOLOGICAL EMERGENCY

2.1. This section elaborates on thariousphases of a nuclear or radiological emergemgth a
specific focus o explainingthe concept ofthe dransition phasg This conceptrefers tothe process
andthe time periodduring whichthere is a progressiorto the point at whichan emergency can be
terminated During this period, the relevapirerequisiteqelaboratedn Section3) that should be
fulfilled before the termination of the emergenaan be declared are gradually addressed. In this
context it isgenerallyassumed that the transition phase commences inbapurce has been brought
undercontrolandthe situsion is stableandthe source-has-been-brought-undentre! it ends when

all the necessary pequisitesto terminatethe emergency have been me&he termination of a
nuclear or radiological emergenelgineates-marks the end of the emergeney the emegency
exposure situatiomnd the beginning aéither an existing exposure situation or a planned exposure
situation.

2.2. Thevariousphasesf a nuclear or radiological emergenaye distinguishedn the basis of

the different timescales in which specific gpective actions and other response actions are to be
undertaken in order to achieve the goals of emergency resfsaepara 3.2 of GSR Part 12]) and

to fulfil the prerequisiteshatwould allow the declaration dhe endof the emergencyThe transition
phase mayast only severatlays for small scale emergencies (egounddangerous sourgeut

could take months or yearfor large scale emergencies (eaggeneralemergengies at-an—NPP

nuclear installations resulting significant offsite contamination

222.3.In this Safety Guide,he distinction amonghe various phasesof a nuclearor radiological
emergencyis intendedto support the planning efforts ftine respectivephasesat the preparedness
stage. These effordepend on the characteristicEeach phasencluding the informationavailable
andthe specificactivities to be cared out

2.4. It should be recognized that the emergency respeiffiges are continuousthus, during the
responsethe useof different phases dheirdistinguishingamong thenat different time periodss
not intended

2-32.5.The period covering the managemeittiee existing exposure situation and the |ldagnm
recovery operations after the emergency is declarddveended is excluded fromis-consideration

in this Safety Guide

EMERGENCYPHASE

2-4-2.6.Should conditions be detected in relation to a facility, aiviacior a source indicatinghe
occurrenceof a nuclear or radiological emergency and warranting emergency response actions, the
emergency class is to be declared andpfmaned response actioareto be initiatedon-site and, as
necessary, ofite tha correspond to the emergency class and the level of emergency response

warranted(see Regirement7 of GSR Part 12]). Burirg-the-preparedness-stagethe-mainfoecus for

6
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2-52.7.Early in theemergencyesponse, theesponserganizations focus their response actions on
mitigating the potential consequencéstioe emergency so that undesirallenditions areeither
prevented from developing or thedevelopment is delayednaking it possible tdake effective
protective actions omsite and, as necessary, affe. Such mitigatory actions are accompanied by
protective actions and other response actitivad areaimed at the potentially or actually affected
individuals. Most of these actions are taken as a matter of urgency (i.e. precautionary urgent
protective action$, urgent protective actiohisand other respse action); however,some actions

allow for more detailed assessments, primarily on the basis of monitoring, and can be taken within
daysor weeks and still be effective (i.e. early protective acfibausd other response actions).

2.62.8.Safety requirements &blished in GSR Part 7[2] and its supporting guidance and
recommendationgRefs [4] and[5]) address emergency arrangeits to be made and implemented
for the period following the identification of the conditions leading to the declaration of a nuclear or
radiological emergencgyuntil the time the situation is brought under control and radiological
conditions are characieed sufficiently well. This period is calledemergency phaéand is defined

as

fiThe period of time from the detection of conditions warrantingraergency responsatil

the completion of all the actions taken in anticipation of or in response tadiw@ogical
conditions expected in the first few months of é#meergencyThis phase typically ends when
the situation is undecontrol, the off-site radiological conditions have been characterized
sufficiently well to identify where food restrictions catemporary relocatiorare required
and allrequiredfood restrictions antemporary relocationtave been implementéd24]

2-72.9.For the purposes of this Safety Guide, the emergency phase is divideoh imgent phase
andanealy phasgsee Fig. 2.1sfollows:

- Urgent phase: The period following the identification of conditions indicating a nuclear or
radiological emergency and warranting emergency response actions when urgent decisions need
to be made, in consideration ofetHimitation of available information, to allow for taking

19 A precautionary urgent protective action is an urgent protective aeti@m before or shortly after a release

of radioactivematerial,or before arexposurepn the basis of the prevailing conditionsatid or to minimize

severe deterministic effeci].

™ A protective action which must be taken promptly in the event of an emergency (usuaiy heitins to a

day) in order to be effective, and the effectiveness of which will be markedly reduced if it is d8layed

12 An emergency response action other than a protective 42}ion

13 A protective action in the event of a nuclear or radiological emergency that can be implemented within days
to weeks and still be effectijg].

14 They include arrangements for the implementationrgent protective actions, eanbyotective actionsand

other response actions



W

»

© 00

10
11
12
13
14

15
16
17

18
19
20
21
22
23

25
26
27

effective precautionary urgent protective actfonargent protective actions and other response
actions and when these actions are being implemented. This phase may last from hours to days.

- Early phase:The period whera radiological situatiorhas beertharacterizedufficiently well to
identify a need forttaking early protective actionand other response actioand when these
actions are being implemented. This phase mayrtastdays to weeks

TRANSITION PHASE

2.10. For the purposes of this Safety Guide, the transition phase is the period following the
emergency phasavhenthe situation is under contr@dee para2.82-7), detailed characterization of
radiological situatiorhas beercarried outandactivities are planned and implementedenable the
emergencyto be declared terminate@he activitiesduring this phasaim at achievingthe primary
objective andhe prerequisites elaborated in Sect®nThis phase may lastom days tomontls. The
termination of thenuclear or radiologicaémergencyerthe-emergeney-exposure-situatidalineates
marksthe end of the transition phage a particular area or a sisnd the beginning ofither an
existing exposure situation opéanned exposure situatigsee Fig. 2.1)

NUCLEAR OR RADIOLOGICAL EMERGENCY/ PLANNED OR EXISTING
RERAEElSS Sl EMERGENCY EXPOSURE SITUATION EXPOSURE SITUATION
3 3
5 EMERGENCY PHASE S s
=g 2
[0 Q
£ £
[ [}
(4] [}
S | URGENTPHASE S
ks k]
c c
2 S
© IS
T S EARLY PHASE S £
2 E
8 i
S TRANSTION PHASE
T T T T
Hours to days Days to weeks Days to months

Fig. 2.1.Temporal sequence of the different phases and exposure situations of a nuclear or radiological emergency within
one geographical area/one site

282.11. In comparison to the urgent @e and, to some extent, the early phase, the transition
phase is not driven by urgency and alldas planning, justifying and optimizing future protection
strategies andor consultation with interested parties. Depending onrthtire of the nuclear or
radiological emergency, these processes may continue in thex teng after the emergentyas been
declaredterminated During this period, the implementation of remedial actionight be more
efficient than carrying outfurther disruptive public proteige actions.

292.12. While the distinction between various phasasa nuclear or radiological emergency
may be helpful for planning purposéscan be difficult to clearly define a line between the different
phases of an emergendyring the emergency responsee para2.3 and2.4). This isparticularly
true forthe early phase and the transition phageenthe activitiesthat arecarried outmay support

15 An urgent protective action taken before or shortly after a release of radioactive material, or an exposure, on
the basis of the prevailing conditions to avoid or to minimize severe deterministic lects
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the implementation of specific actiomsd activiies associated with both phasd-or examplea
monitoring strategy implemented during the early phase may support both deasimy on early
protective actions and the assessment of the radiological situatisich may in turn help
determiring how protection strategieareto be adapteduring the transition phase orderto enable
the emergencio be declared terminated

2-10—1In the case of large scale emergencié® tomplexity of the radiological situation may vary
greatlywithin an affected area anday be transient in nature. It is therefore likely that the different
phases and exposure situations may coexist geographically and temporarily (s2el)Fighis
challenges both the managemehthe situatiorand the communication with the interespmtties.

The transitioningerminationef from the emergency exposure situation within the whole affected area
will occurgradually from onespecificarea to another. In this case, the transition phase will end when
the terminatiorof the emergenchias beemleclared for théinal area thats in an emergency exposure
situation.At the same timehiswill denotethe overall termination of the emergency.

NUCLEAR OR RADIOLOGICAL EMERGENCY/ PLANNED OR EXISTING
WSl EMERGENCY EXPOSURE SITUATION EXPOSURE SITUATION
> >
g g
] BVIERGENCY PHASE S ]
= >
Q Q
£ £
[ [
Q Q
:c-_ URGENT PHASE f
e c
2 k]
® 5]
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3. PRIMARY OBJECTIVE AND PREREQUISITES TO
TERMINATE THE EMERGENCY

3.1 This sectionelaborateson the primary objective anthe prerequisites to be considered in
planning and decisiomaking regardingthe termination of a nuclear or radiological emergency. It
provides general guidance on a breaéctrum of aspects that authoritgd®uldconsiderin relation

to thetermination ofthe emergencyinder an athazards approachotwithstandingthe need to usea
graded approactio each specifigpostulated nuclear or radiologicaimergencyand to consider
national, local and sitepecific circumstances.

3.2 The primary objective andthe prerequisites should guide the development and
implementatiorof the protection strategy for the transition phaleey should, therefore, also guide
the arrangementthat need to bput in placeduringthe preparedness stage to implement the strategy
in an efficient and coordinated manrdarring the transition phasény objectivesthat need to be
developedfor attainment in thdonger term under an existing exposure situation, when applicable,
should consider this intermediate objective Hrebeprerequisites.

3.3 The emergency should be terminated if pnerequisiteset forth in this section are fulfilled
on the basis of a formal decision that is made pufiliee new exposure situation should then
managed as either a planned exposure situation or an existing exposure giaatiéig. 2.1)in line
with nationallegal and regulatory framewaks required in RefR, 3, &].

3.4 It should be recognized that the decision to terminate the emerggpogure situatiowill

likely take place at different geographical areas or at differens parthe site at differeroints in

time. Some geographical areas or some parts of thenstg therefore benanaged as auclear or
radiologicalemergency whé othersmay bemanaged as a planned or an existing exposure situation,
as appropriate.

PRIMARY OBJECTIVE

3.5 The primary objetive of the termination of the emergency is fecilitate the timely
resumption of social and econoraictivity.

GENERAL PREREQUISITES

3.6 A nuclear or radiological emergency should not be terminamgitithe necessaryrgent and
early protective actiorlsavebeenimplementedf.

3.7 Prior to the termination of the emergency, the exposure situation showdllbenderstood
and confirmed to be stable. This means that the source has been brought undey moritngher
significant accidentateleaseor exposuresesulting fromthe eventare expected] and the future
development of the situation is well understood.

18 At the time of deciding on the termination of a nuclear or radiological emergenng, af these actionsay

be already under consideration to be adapted or lifted (e.g. evacuation). Other actions maw r@aerin the

longer term after the termination (e.g. restrictions on food, milk and drinking water), while some actions such as
iodine thyroid blocking may have been implemented and require no further consideration during the transition
phase. For mordetails see subection on Adapting and lifting protective actions in Section 4.
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3.8 Prior to the termination of the emergenahe radiological situationshould be well
characterized, exposure pathways ftifisdl and doseY assessed for all affectepopulations®
(including those most vulnerable to radiation expossmeh as pregnant womemd childreq This
characterization should consider the impafdifting and adptingthe protective actions implemeak
earlier in the emergency response and, where applicable, pagsitdes forthe future use ofland
and water surfaces (e.g. imposing restrictions or identifgitgrnativeways in which they can be
exploited).

3.9 Before any decision to terminate the egancyis made a thorough hazard assessment of the
situation and its future development shobéperformedconsistent wittRequrement4 of GSR Part

7 [2]. The hazard assessment should provide a bagisepare for dealingith any future hazards
associated with a new emergency situation that may occur in relation to the facility, activity or the
sourceinvolved in the emergenaponsidered for termination

3.10 On the basis of the hazard assessmerential-emergencidsse evats and associated areas
that maywarrantag protective actions and other response actionsiding the actions that may be
effective in mitigating the consequencehould be identified and the existing emergency
arrangements should be reviewedrhe revew shouldidentify-determine if there istae need to
revise the existing emergency arrangements and/or to establish new arrangements.

3.11 AnThe emergency should not be terminated until revised or new emergency arrangements
have beeriormulatedand coordinatg among the relevant response organizations. Howgveome
cases,the formal establishment of these arrangememty be a lengthy process. Therefoiteg
establishment of an interim response capabiligfould be considered to prevent unnecessary delay
of the termination of the emergency.

3.12 Prior to the termination of the emergency, it should be confirmed that the requirements for
occupational exposurasstipulatedfor a planned exposure situatfdrin Section 3 0lGSR Part 33],

can be appliedo all workersthat will be engaged in recovery activitigg] and that the source is
secured consistently with Rgf 2 1 1. 2 3 ]

" Effective dose, equivalent dose to an organ or tissueedaiilve biological effectivenesRBE) weighted
absorbed dose in an organ or tissue, as approfBieteRef[5] for further details.

18 This includes the public, workers (including emergency workers), helpers and patients, as appropriate.

¥ This implies revision of existing emergency arrangements and/or introducing new arrangemerstte me

new hazardsk-or example, hazards associated with an NPP in normal operation and the associated emergency
arrangements will differ from the hazards associated with an accident damaged NPP and its associated
emergency arrangements.

9 The purpose ofhe interim response capability is to provide an improved response to any future emergencies
postulated based on the hazard assessrbefdre the full emergency arrangements are put in place. This
interim capability may not be optimal and needs to malkedafisall available means and resources with only
minimal additional arrangements (e.q. training, few revised procedures).

L Regardless of the exposure situati®ara. 5.26 of GSR Part[3] requires thatmp | oyer s fhensur e
exposure of workers undertaking remedial actions is controlled in accordance with the relevant requirements on
occupational exposure in planned exposure situagods.

11
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3.13 The radiological situation should be assesasdppropriateagainst reference levels, generic
and operationatriteriaand dose limitsto determine if the relevant prerequisite for the transition to
therespective exposure situation has beghieved(see Specific Prerequisites, paBat9 3.22.

3.14 Nonradiological consequences (psychosocial, economic) and other factors (technology, land
use options, availability of resources, communitgilience and availability of social servicés
relevant to the termination of the emergency should be identified and considered.

3.15 A registry of those individuai$thatrequire further medical flow up (see Ref§2, 5]) should
be established prior to thertmination of the emergency.

3.16 Consideration should be givarstrategy-forto the management of radioactive waste arising

from the emergencyif—when appropriate,should—be—developegrior to the termination of the
emergency.

3.17 Consultation with interested pgss is required prior to the termination of the emergd@ty
This process should noinduly impede the timely and effective decisioraking by the responsible
authority to terminate the emergency.

3.18 Prior to the termination ofhe emergency, the following should be communicated to the
public and other interested parties, as appropriate:

- The basis for the termination of the emergentych includes rationalen why it is safe to end
the emergencgnd overview of the actions takand restrictiosimposed

- The need for adjustg imposed restrictiongor continuing protective actions or for introducing
new ones

- Any necessary modification im e 0 ppersobiad behavigs and habits;
- Possible optiongor theimplemenation ofself-help actions

- The need for continued environmental, source and individual monitoring following the
terminationte-of the emergency;

- The need for continued efforts to restore servicesnanmfplaces;
- Radiological lealth hazards associated with the new exygosiuation.

SPECIFIC PREREQUISITES

Transition to a planned exposure situation

3.19 In addition tothe general prerequisites (see pafaéi 3.18, the following prerequisites
should be met in ord¢o be ableto declare the termination of an emergency tandoveto a planned
exposure situation:

- Circumstances surrounding the emergency have been anatyseectve actions have been
identified andan action plan has been developed tbhe implementatiorof corrective actions by
the respective authoritiesas applicable However, in some casesthe formal analysis and

22 This includes the public, workers (including emergency workers), helpers aedipahs appropriate.
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development of thaction planmay be a lengthy process. Therefastablishingadministrative
procedureghatlimit or preventthe useor handlingof the source unti& better understanding o
the circumstances surroundirtge emergencysituationhas beergatheredshould be considered
with the aimto preventheunnecessary delay of the termination of the emergency

- Conditions have been &ssed to ensure compliance witte safe and secure handling of the
sources in accordance with the national requirements set forth for the respective planned exposure
situatiorf>.

- Compliancehas been confirmedith the requirements fordose limits for pubt exposure in
planned exposure situatioaad with requirements for medical exposset forth inSection 3 of
GSR Par8[3].

Transition to an existing exposure situation

3.20 In addition tothe general prerequisites (see pafaé- 3.18, the following prerequisites
should be met in order toe able tadeclare thaerminationend of an emergencgxposure situation
andto moveto an existing exposure situation:

- Justified andptimized actions have been taken to reacmti@nalgeneric criteria established
to enable transibning to an existing exposure situatidgaking into account theriteria givenin
Appendix Il of GSR Part 72] andit hasbeenverified thatthe assessed residual dé8epproach
the lower band of the reference level fmremergency exposusituation (see parak53 4.70.

- Areas have been delineatetiich may not bénhabited and where it is not feasible to carry out
social and economiactivity. This delineation relates to areakich, earlier in the emergency
responsewere subject tevacuation and/or relocatipand/or where specific restrictiongere
imposed thacontinue to be implemented following the termination

- For these delineated areas, administrative and other provisions havestsgishedo monitor
compliance with the restrictisimposed

- A strategy forthe restoration of infrastructureworkplacesand public services necessary to
support normal livingconditionsin the affected areas (e.g. public transportation, shops and
markets, schools, kindergartens, health care facilities, police and firefighting seeticg has
been developed

- A mechanismand the means for continued communication and consultation with all interested
parties, including local communitidsave beemput in place

- Any change or transfer of authority and responsibilities from the emergency response
organization to organaions responsible for the longerm recovery operations has been
completed

% Depending on the type of the emergendye planned exposure situation can be associated nitmal
operation, cleafup and decommissioning or end of operational life of the source involved in the emergency.

*The dose expected tme incurred fier protective actions have beéerminated (or after a decision has been
taken not to take protective action@)]
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- The daring of any information and data gathered during the emergency exgisat®nthat
arerelevant for the longerm planning has been organized amtmeyelevant organizatiaand
authorities

- Alongterm monitoring strategy has been developed in relation to residual contamination

- A programme fotong term medical followup for the registered individuals (see padal5 has
been developed

- A strategy formental health and psyckacial supportof the affected population in relation to
psychosocial health consequences has been developed

- Consideratiorhas been giveto thecompensabn of the victims for damage resulting from the
emergency

- Adminidrative arrangements, legislatiyirovisionsand regulatoryrovisionsare in placeandbr
underwayfor the management of the existing exposure situatinaluding provisions forthe
allocation of thenecessary financial, technical and human resources.

3.21 Following the termination of the emergendydividual monitoring® of members of the
public should no longer be required for radiation protection purposes. This daegenottthe fact
that doseof individuals may differ considerablylepending orp e o p ihdéevifiual habits and that
this may stillneed tdoe addressed in the lotgym protection strategy.

3.22 There may be exceptional circumstances in which it has not been feaitihile a reasonable

time, to reach the generic criteria fahe-terminatioremabling a transition to an existingt—an
emergeneyexposure situation (see first bullet of pa820. In suchcasesa decision to terminate the
emergency may still be takeas long as it has been determined that no fujtiséified and optimized
actions are feasibleand the generic criteria for taking early protective actions and other response
actions defined id\ppendix Il of GSR Part 2] are not exceeded.

TIMEFRAMES FOR THE TERMINATION

3.23 At the preparedness stagbe timeframes anticipated which to terminate the emergency
should beagreedassessetbr arange of postulated nuclear or radiological emergeraiethe basis
of ahazard assessmefithere may beinforeseercircumstanceshat would be difficult tofactor in
duringthe decsion making proceswiith respect tdimeframes fothe termination of specific nuclear
or radiological emergencies. However, this should not be considered an obstdetadioy on a
strategy tacopewith speific aspects of the termination withirrgasonabléimeframe.

3.24 Based on past experienciméframes in the rangef weeks tooneyear, can be proposed for
terminating large scale emergencies (for example, emergencies at nuclear installations resulting in
significantoff-site contamination); however, timeframes in the range of days to a few weeks may be
adequatefor terminatng small scale emergencies (for example, a radiological emergency during
transportor radiological emergencigsvolving sealed dangeus sourcs).

25 Monitoring using measurements by equipment worn by individuaismeasurements of quantities of
radioactive substances,ion or taken into the bodies of individualsr measurements of quantities of
radioactive substances excreted from the body by individuals.
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4. ARRANGEMENTS FOR THE TRANSITION PHASE

4.1. This section provides detailed guidance on various aspects to be considered at the
preparedness sta@gee Fig. 2.1vhen establishing arrangements for the transition phase of a nuclear
or radiologicalemergency. Their implementation is intended to support meeting the prerequisites for
the emergencio be declared terminategiven in Section 3

GENERAL

4.2. Requirements 2, 4, 6 and 20@8ER Part 12] requires that:

- Governments make adequate preparations to anticipate, prepare for, respond to and recover
from a nuclear or radiological emergency at the operating organization, local, regional and
national levels, and also, as appropriate, at the international TBvetse preparations shall
include adopting legislation and establishing regulations for effectively governing the
preparedness and response for a nuclear or radiological emergency at all levels

- Emergency arrangements include clear allocation of auttsostid responsibilities and provide
for coordination in all phases of the response to a nuclear or radiological emergency

- All roles and responsibilities for preparedness aesponse for a nuclear or radiological
emergency are clearly allocated in advaag®ng operating organizations, the regulatory body
and response organizations

- Response organizations, operating organizations and the regulatory body have the necessary
human, financial and other resources, in view of their expected roles and resptesihitid
the assessed hazards, to prepare for and to deal with both radiological anadiolmgical
consequences of a nuclear or radiological emergency, whether the emergency occurs within or
beyond national borders

- Governments ensure that a hazard sssent is performed to provide a basis for a graded
approach in developing generically justified and optimized arrangements in preparedness and
response for a nuclear or raftigical emergency

- Governments ensure that arrangements are in place for opsraticesponse to a nuclear or
radiological emergency to be appropriately managed

- Arrangements for delegation and/or transfer of authority be specified in the relevantmeyerg
plans, together with arrangements for notifying all appropriate parties ofasfer.

4.3. In consideration ofhe prerequisites given in Secti@governments should review and revise
at the preparedness stags appropriate:

- The legislative and regulatory framework for governing the preparedness and response for the
transition plase of a nuclear or radiological emergency;

- The framework for radiation protection and safety regarding longer term issues associated with
an existing exposure situation in order to ensure a smooth transitioning and to avoid
unnecessary delays due to legal regulatory issues.

4.4. As part of the review referred to in para3, the need for(a) reeruitment-oef-newvarious
positions to bestaffedto deabwithimplementthe necessary activities during the transition phase and
in thelonger term under an existing exposure situatibhp r o v i s i énft i onfe 66 jand&)i ni ng
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resource mobilization among relevant organizatish®uld be identifiedand arrangements to
implement them when needed should begamned.

Authority, r ole and responsibilities

4.5. In the urgent phase, the discharge of authority asslimption ofresponsibilities in the
emergency response is, to the extent possible, straightfoandrbdasedn preplanned arrangements

This allows for effective implementatio of precautionary urgent protective actions and urgent
protective actions. Thus, the input from different organizations required in the dewgiaking
process regarding the emergency response actions warranted during the urgent phase will be limited.

4.6. As the emergency evolves, the focus of emergency response will shift from bringing the
situation under control and taking public protective actionsll@wving the timely resumption of
social and economiactivity. At this time, radiological consideratiomsll be only one of the many
factorsto be evaluatedn the decisionmaking processes. Thisilivrequire the involvement of
additionalorganizationswith relevant responsibilities at different levelghich may not necessarily
havebeendirecly engagediuring the urgent phase. These organizations, in order to discharge their
allocatedroles and responsibilitieshould gradually be involvedvhen appropriatén the response to

the emergency within the emergency response organizdtisshould be dona ia waythatenabls
onrgoing response efforte continwe without interruptionon a routine basis in the longer temifter

the emergency response organization has teieved of its duties

4.7. The authority, role and responsibilities of all organizat®mvith regard toprepaation
resporseand recovey during the transition phasecluding for oversight over the implementation of
the legislative and regulatory framework set forth in line with parg.a&3well asthe resources
(human, technical and famcial) requiredshould be identified at the preparedness stéalgis should

be undertakewn the basis of activitiethat areexpected to be carried out during this phase to fulfil
the prerequisites elaborated in SectiBn As part of these arrangementhe authority and
responsibility formakinga formal decision on the termination of a nuclear or radiological emergency
should be clearly allocated, well understood and documentde hnespective emergency plans and
proceduresConsideration should bevgn to the fact that the authority and responsibilityrfakking

the formal decision may differ between thesite and offsite areas.

4.8. A mechanismshould beput in placeat the preparedness statj@t wouldallow for the
mobilization and coordination afifferent organizatiosat different levelsprovidefor any necessary
change in the authorities and discharge of responsibifities-the-emergeney—phasedioing the
transition phaseand make the prompt resolution afy conflicting responsibilitiepossible This
shouldtake into accounthat, during the transition phasthere will be aneed for multidisciplinary
contributions includingthosefrom the operating organizatiomhich must bechannelled efficiently
and effectively.

4.9. During the transitiorphase, the necessary transfer of responsibilitielffierent jurisdictions
or different authorities (or to different units within an organization) should be carried out in a formal,
coordinated and fully transparent manner, and should be communicatethterested parties.

Management @ganization

4.10. The differences in management required for tlariousphases of a nuclear or radiological

emergency should be identified at the preparedness stage. During the transition phase, the emergency
| response orgamation establishedduring the emergencphaseshould be-gradually relieved—of-its

16
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dutiegeturn to routine (ncemergency) dutieso that the organizatiomgth the respectiveauthority,
roles and responsibilities can take over the activities on a robase within theplanned or existing
exposure situation.

4.11. With the formal termination of the emergency, tk&uctureof the emergency response
organization should bealeactivated At that stage, thananagementstructure of the response
organizations shouldevert towhat it had beerprior to the emergency to allovor an effective
resporseto ary emergencythat mightoccur inthe future however,some organizationsiay need to
assumeadditional responsibilitiesThere may also ba need fomew coordinatiorand consultation
mechanisma for those organizations dealing with the consequences of the emergency in the longer
term under an existing exposure situation.

4.12. The gradual change in the managendmring the transition phase should consider the need
for thesimultaneous existence dffferent administrative structures in different geographical areas.

Transfer of information and data

4.13. The respective organizations assuming responsibility for the activities in the transition phase,
and in the longeterm within an existing exposure situation, shouwjdickly develop an understanding

of the situation. Arrangements shoulddstablished that woulalow for the relevant information and
dataon the nuclear or radiological emergertoybemade available to these orgaations,including,

for example,the protection strategy implemented during the emergency rabéhe rationale
supporting the decisiemade during this phase

4.14. As part of the arrangements referred to in p&rk3

- The typeof information and data from the emergency phase that beapf relevance for the
transition phase should be clearly identified

- Relevant organizations that will need access to respective information and data should be
identified.

- A mechanism should betablished to record this information and data during the emergency
phase and to exchangefficiently amongtherelevant organizations.

4.15. During—thetransitior—phaseConsideration should be given &nsumng an overlap of

management and technical pensehinvolved in the emergency phase and thdsebe involved
during the transition phase for an agreed paigoghsure continuity betwedine twophases

Hazard assessment

4.16. Requirement 4 oGSR Part 12] requires the governmend ensure that a hazard assessment

is performed to provide a basis for a graded approach in developing generically justified and
optimized arrangements in preparedness and response for a nuclear or radiological entévgency.
emergency peparedness categories are used to group the assessed hazards in relation to facilities,
activities and sources and their potential consequer@esthe basis of the hazard assessment,
Requirement 7 o GSR Part 72] requiresthe establishment of a system for promptly classifying a
nuclear or radiological emergency warranting protective actions and other response actions.
Declaration of an emergency class triggar coordinated and pyganned level of emergency
response osite and, where appropriate, edfte, in accordance with the protection stratdggft. [4]
provides further guidance in this regard.
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4.17. With account taken of the uncertaintiesandthe limitations of the information available at
the preparedness stage, the hazard assessmentaedéatifities and activities, osite areas, offite
areas and locations for which a nuclear or radiological emergaigiyt warrantimplementation of
protective actions and other response actionss Tiludes those facilities and activities,-site
areas, offsite areas and locatiorfer which actions aimed atllowing the termination of the
emergency may also be warranted.

4.18. The governmentthe response organizations atfee-operating organizatianshould use the

hazard assessment and the postulated nuclear or radiological emergencies within each emergency
class toanticipatewhat the transition phase might encompatey should also be able to foresbe

level of response warranted in relationth@ transition phase for a range of postulated nuclear or
radiological emergenciemd thus provide a basis for applying a graded appasébllows:

(@) General emergencyt a facility in emergency preparedness category | ofeld. the
Fukushima Daiichi ecidentin 2011 for which a case studygiven in Annex l)leadng to a
significant release of radioactive material into the environméhtvarrant termination of the
emergency through transitioning to an existing exposure situation

(b) A dte areaemergeny at a facility in emergency preparedness category | or |l aiadikty
emergencyat a facility in emergency preparedness category |, Il, or Il will warrant
termination of the emergency through transitioning to a planned exposure sifeagiothe
PAKS fuel damagencidentin 2003 for which a case study given in Annex ) In this
context, the planned exposure situation may be associated with a continuation of normal
operation, cleatp and decommissioning activities or end of operational life ®fstiurce
involved in the emergency, as applicable. However, postulated nuclear or radiological
emergencies within this class are not expectedgolt in a differenexposure situation to the
publicas compared tthe situatiorthatexisiedprior to the energency

(© Alert at a facility of emergency preparedness category |, I, or Il will be follotsethe
resumption of normal operatisandera planned exposure situation

(d) Other nuclear or radiological emergencgovers a broad spectrum of emergencies in
emergency preparedness category Wich may occur at any locatiof2]. In this class,
depending on the type of emergency, transitioningjttteran existing or a planned exposure
situationis to be envisaged ahg with the termination of the emergency:

- Postulated emergencies without dispersion of radioactive maitgigathe environment
are to be terminated simultanebyusvith returning tothe exposure situation for the
affected public as it existed prior toettemergency (e.ghe radidogical incident in
Mexico 2013for which a case studg given in Annex ). The recovered source may be
brought back to normal operatioor its operational life may be enddd the latter case,
it may be managed as radioactiwvaste under the requirements for a planned exposure
situation

- Postulated emergencies with dispersion of radioactive material into the environment
resulting in significantesidual radioactivity in the environmearte to be terminated with
simultaneous &nsitioning to an existing exposure situation (&hg.Goianiaaccidentof
1987 [12] for which a case studg given in Annex ).
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4.19. The insightsgainedthrough the hazard assessmshbuld be used fahe identification of
options and limitations of specific emergency arrangements to be made for the transition phase in
consideration of

- An inability to accurately predict when, where and what the actual impact of a range of
postulated nuclear or radiological emergency might be

- The complexity of potential recovery effgrts

- The potentialimpact of norradiological factors, such as public concerns Hrapolitical
situation, on decisiomaking at the time of the emergenty.

4.20. The hazard assessment for all identified facilities activities, onsite areas, offite areas
and locations for which a nuclear or radiological emergency could warrant taking protective actions
and other response actions, shaotdudethe detaileccharacteriationat all levelsof the following:

- Consequeces:
- Source terms expected;
- Projected dsed’ (for all potentiallyaffectedpopulatiors) and associated health hazards
- Exposure scenarjincluding dominant exposure pathways and period of exposure;
- Population and areas (including infrastructure) affbdtecludingdetailed
characterization gbopulation groupandtheuse oflandand water surfaces
- Other norradiological impact on the economy and society;
- Estimated timdor declaringanthe emergency terminated (s8ection3);
- Resources (human, techal, financial) and infrastructure available;
- Applicable legislative framework in areeddevantto the termination of an emergency

4.21. An emergency may result in changes in the hazards applicable to the<SStatapared to
hazards prior to the emergendhis may warrant adjustment of the emergency arrangements in place
prior to the emergency (i.e. revision of existing emergency arrangements and/or tigrodéinew
arrangements teneetmanagethe new hazards). As a resultefore a decision to terminatehe
emergency and transition taléferentexposure situation can Ibeade a thorough hazard assessment
of the situation and its future development shdwddperformed consistently witRecuirement4 of

GSR Part 712]. Its implcations on the existing emergency arrangemalss need to ba&lentified

and addressg@eeparas3.9- 3.110of Section3).

26 For example, more detailed planning can be made fgereral emergency at a facility in emergency
preparedness category | (e.g. nuclear power plant), particularly for the urgent and early phase. In this case, the
potentially affected areas aitd population, habitand customs athe potentiallyaffected ppulation, land use,

etc. can be identified at the preparedness stage as part of the hazard assessment. A radiological emergency
involving a dangerous source that has been stolen and ruptured may occur at any locatienedock, a more

generic approactowards preparedness would need to be adopted.

?"The dose that would be expected to be received if planned protective actions were nt] tékenfurther
details see Ref5].
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PROTECTION OF THE PUBLIC
Protection strategy
General

4.22. Theconcept of grotection strategws used in this Safety Guidescribes in a comprehensive
mannerwhat needs tdbe achievedn response to a nuclear or radiological emergency during all its
phases and how this will be achieved through implementation of a justified anuzegtiset of
protective actions and other response actions. Particular attention is given to the transition phase.

4.23. Theguidancein this subsection focugson considerations concerning theotection of the
publicand societyn general while the potecion of emergency workers and helperaddressed ia
separatsubsection(see parag.103 4.141]).

Development of protection strategies at the preparedness stage

4.24. Requirement 5 o6SR Part 72] requires that:

- Protection strategies are developed, justified and optimized at the preparedness salgeyfor
protective actions and other response actions effectively in a nuclear or radiological emergency
onthe basis of the hazards identified and their potential consequences

- The protection strategy is safely and effectively implemented in an emergency response
through execution of prestablished emergency arrangements

- Interested parties are involved aomhsulted, as appropriate, in the development, justification
and optimization of the protection strategy.

4.25. Protection strategies should cover, at least, the period from the declaration of the emergency
until the termination of the emergency to allow fohiawing all the goal®f emergency response

given in para. 3.2 dBSR Part 72]. The primary objective and the prerequisites for the termination of
the emergency elaborated in Secti®rof this Safety Guide shid be the main drivers of the
protection strategies for the transition phase.

4.26. For large scale emergencies, the implementation of a protection stcatdgyextend in the
longer term within the framework of an existing exposure situati@ee Refs[16, 17]).

Comprehensive protection strategwmsvelopedat the preparedness stage shatendbeyond the
termination of anemergency allowing for the necessary activitiegor achieving any longerm

objective.

4.27. The protection strategieeveloped at the prapedness stader the transition phase may not

be as detailed athose forthe emergency phase. This is often due to large uncertainties in the
prediction of the longterm development of the radiological situation for postulated nuclear or
radiological erergenciesOther uncertainties involvie social, economic, political and other aspects
prevailing at the time of the emergency and the increasing importance of thesadiotogical
factors later in the response. Thus, the part of the protection stsategthe transition phase should

be further elaborated and adapted during the transition jiisaleas relevant information becomes
increasingly available. The process for adapting the protection strategy during the emergency
response should be agdeeat the preparedness stage, with all relevant authorities and interested
parties and should be included in the stnateg
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4.28. As part of the protection strategies, the process for justification and optimization to cope with
the prevailing conditions as the ergency evolves should be agreed upon. In general, this should
include the following elements:

- Processes and methodologies to be used during the transition phase, including designation of
any particular decisioaiding tools as necessary

- Identification d parties that will need to be consulted on the specific inputs necessary to the
process, and clearly defined roles and responsibilities for the justification and optimization
process.

4.29. As part of the justification and optimization process, protectionesfied should examirtee
impactthat emergency response actions taken during the emergency phase may have on the actions
warranted during the transition phased in the longer termThis should belone along with an
examination of the impadhat emergeng response actions may have on achieving the prerequisites

for the termination of the emergency. For example, if two options within the protection strategy
provide the same level of protection of the public during the emergency phase, the one that is less
disruptive to society should be the preferred option, as it will support the later efforts associated with
the termination of the emergenand the overall recoveryHowever, such considerat®should not
compromise the effectiveness of the protectioatsyy for the emergency phase.

4.30. Each protectn strategy should include aational reference level, expressed in terms of
residual dose from all exposure pathways, to be used as a benchmark for optimization of the
protection and safetygeneric criteria fotaking protective actions and other response actiamd
pre-establishedhationaloperational criteria for initiating the different emergency response actions in
line with Reagirement5 of GSR Part 72], taking into accounthe guidancegiven in this Safety
Guideand inRef.[5].

4.31. Public selthelp actions aimed at supporting the implementation of the protection strategy
should be an integral element of protection strategi@gicularly for the ftansition phasef a large
scale emergency involving substantial radioactive release into the environment.

4.32. The development of the protection strategies should involve all response organizations at all
levels, as well as relevant interested partse® (peas4.196 4.209 in orderto allow for a common
understanding and tenhancethe acceptability, feasibility and any associated practicalities of the
proposed strategy.

4.33. When significant radiologicatonsequences could extend beyond national borders, every
effort should be made to develop the protection strategies in consultation with neighbouring States
that may be directly impacted by the emergency to ensure consistent and coordsjaiades

4.34. Thedeveloped protection strategies should be used at the preparedness stage as a framework
to guide the establishment of adequate emergency arrangements by all response organizations.

Implementation of the protection strategy during the transition phase

4.35. During the response, as soon as the emergency has been declared, the prompt implementation
of the protection strategy is paramount to provide the best level of protection under the circumstances,
even if very little information is available, as may be the dhséng the urgent phase. As the
emergency evolves during the early phase, and particularly during the transition phase, more
information on the circumstances surrounding the emergency and its consequences becomes
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available. At this point, thémplementatio of the protection strategy should be continuously
reassessedndthe protection strategy should &gapted based on the prevailing conditif@s

4.36. The effectiveness of the protection strategy during the transition phaskl $ffeoassessed
against the prestablished prerequisites for the termination of the emergeseeséction3) which
includesconsideration of the residual doses among affected population against the chosen reference
level.

4.37. The process of reassessment addptation of the protection strategy during the transition
phase should allow for iterativ@pplication of the processes jofstification and optimizatior{see
parass.40 4.524.53and Fig. 4.1)

4.38. The rationale for the adapted protectistmategy should be transparent with respect to the
criteria and conditions considered (including radiological and other factors), documented and
communicated with relevant authorities astkvant interested parties.

4.39. The transition phase is likely to have a gradual increase in both the need to engage with
interestedparties(see parag.196 4.209 andtheir interest in the decisiamaking processes. While
relevant interested parties are to be engaged and consulted, the process should be such that the
responsibility for timely decisiomaking clearly remains with the relevant authorities. During the
transition phaseconsiderationshauld be given to the time allocated for such engagement and
consultatiorandthe need for timely and effective implementation of the protection strategy.

Justification and optimization
General

4.40. In contrast to the urgent phase, when radiation protectioridesators dominate, the non
radiological factors become amcreasinglyimportant input to the decision making in the transition
phase. Notwithstanding the need to consider both radiological andadiofogical factors in the
justification and optimizatin of the protection strategy, for those situations involving higher doses
(approaching or exceeding 100 mSv/y effective dose), protective actions are almost alwaysjustified
and the radiological protection considerations generally outweigh theadatogical impacts.

4.41. The process of justification and optimization should consider a variety of factors, examples of
which are given in Tabl#.1 of Annex Il. In order to account for this range of factors, the process of
justification and optimization of therotection strategy should allow for obtaining inputs from
relevant authorities and other interested parties.

4.42. While some of the different factors to be considered in the process of justification and
optimization can be known or estimated during the pespass stage, some of them cannot be
known, or may be known without sufficient accuracy. Examples include seasonal and weather
conditions, the occurrence of simultaneous events that may have caused a major loss of critical
infrastructure (such as a conviemial emergency), exact radionuclides involved or different lifestyles
and dietary habitsf the populationThe process of justification and optimization should recsgni

and allow for such uncertainties and limitations of the information available pteparedness stage

to ensure that they are appropriately considered during the response.

2 Examples of unjustified actions at this leeéldosesncludeunsafe evacuation of patients from hospitals in
areas where evacuation has been ordered.
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4.43. During all phases of an emergency, and especially during the transition phase, the process of
justification and optimization of the protection strategy should coatisly assess the impact of the
protection strategy on the overall radiological situation, including assessing the residual doses
incurred by people compared to the reference levels, the impact on society and ctlagliaiogical

impacs. This should bedone in orderto account for the state of achieving the prerequidites
terminaing the emergency. This continuous reassessment should lead aolaptation of the
protection strategy when necessary to allow for achieving the relevant prerequisitas §eetion3

(see Fig. 4.1)
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EMERGENCY PHASE

Situation at the end of
| the emergency phase after the
pre-planned protection strategy
has been implemented

TRANSTION PHASE

Estimate residual doses and
compare with the reference level

Assess:

1 the radiological situation

1 the non-radiololgical situation

9 the effectiveness of actions taken

Implement the adapted
protection strategy

Optimize the adapted
protection strategy

Assess what prerequisites (of
Section 3) need to be met

Are relevant
prerequisites (of Section
3) fulfilled?

TERMINATE THE
EMERGENCY

Identify possible adaptations of the
protection strategy

Justify the adapted
protection strategy

PLANNED OR EXISTING
EXPOSURE SITUATION

>
Fig. 4.1.The iterative process of assessment of the implementation and adaptation of the protection strategy during the trassition pha
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Justification

4.44, Para. 4.29 of5SR Part 12] requiresapplication ofthatthe justification principlése-apphed

for each protective action, in the context of the protection strategy, and for the protection strategy
itself. This principle allowge-determiration ok i wh e t h e sed arotgetiveo getmn or remedial
action is likely, overall, to be beneficial; i.e. whether the expected benefits to individuals and to
society (including the reduction in radiation detriment) from introducing or continuing the protective
action or remediaaction outweigh the cost of such action and any harm or damage caused by the

a c t i[3pby espective authorities

4.45. In determining if the proposed actions and the protection strategy are justified, the reduction in
radiationdetriment should be weighed against the other impacts to public health, social and economic

disruption, ethical considerations, environmental impagt. Examples of such impacts includé
possible reduced life expectancy due to stress associatedesgtiiementb) costs associated with
the loss of critical infrastructuse c) loss of productivity of industrial facilitiesd) the need for
compensation payments to those impactdsocietal impacowing to the loss of places of great
cultural or hisorical importance and f) the coststo society and its economgssociated with the

management of the radioactive waste produced.

4.46. Justified actions within a protection strategy should be determined during the preparedness
stage. Protective actions and athesponse actions solely justified on the basis of political pressure or

public concernghat do not haveany scientific andtechnical merit, should be avoideat they may
lead to remediation activities that are not justified considering the associatedhd costs they may

cause particularly in the longr term. In addition, taking such unjustified actions may give the
impression to the public that the risk associated with the emergency is much greater than the actual

risk, causing unnecessary anxiatyd psychological harm.

4.47. A periodic reassessment of the protective actions and the protection strategy should be
undertaken during the transition phase to ensure they continue to do more good than harm considering

any new information that becomes available

4.48. Para. 4.31(h) o6SR Part 12] requires that protective actions and other response actions be

discontinued when they are no longer justified.

Optimization

4.49. The process of optimization of protection and safety should béedppl protective actions

and the protection strategy that have been demonstrated to be justified in liparaih40 4.48

4.50. Optimization of protection and safety is defingsithe process of dgtnining what level of

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

subject to exposure and the 1|ikel

hood

of

eXpos.|

and social factors being takenant a ¢ c[8].uThig ndeans that the level of protection would be the
best possible under the prevailing circumstances and will thus not necessarily be the option with the

lowest dose.

4.51. The process for optimization should alldar all relevant factorssge Table Il.1of Annex Il

for examples) to be considered in making the decisions. Optimization of protection and safety should
be a forwardooking, iterative process that examines the available options for protection and adjusts

the actions to be taken to obtain the best outcome, as descrilsrd.h43
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4.52. Implementation of the optimized protection strategy should result in exposure levels below the
reference level, and as low as reasonably achieyvad long as these reductions are justified.
Optimization should be applied even if the iniyigbrojecteddoses are below the defined reference
level, butonly if actions which are justified are available to reduce exposures.

Reference levels

4.53. For emergacy exposure situationRefs[2, 3, ] recommend that the typical reference level

be selected for residual doses in the band of 20 tan®0acute oannual dosethatincludesdose
contributions via all exposure pathwaysbove this level,it is judgedto beinappropriate to allow
exposures to occur as a result af éxposure situatiofi.e. an ypper constraint on optimizatian)he

residual dose expresses the accumulated exposure from the initiation of the event through a specified
period of time, takg into account the implementation of the protection strategy, if any.

4.54. The reference levels are introduced as a tool for optimization of the protection st@tbgy

any optimiation of protection givepriority to exposures above the reference leaethe same time,

the optimization of protectiomay continue to be implemented below the reference level as long as
this is justified, i.e. does more good than harm. Exposures above 100 mSv are justified under some
circumstances, either because the syp® is unavoidable or in exceptional situatiamsvhich the
expected benefits clearly outweigh the health rigtgs would apply, for xample,to critically ill
patientswhen their removal or evacuatieovould present a higher risk to their health thhe tose

they are likely to incur by remaining in place uatafe evacuation can be arranged.

4.55. The reference levetluring the responsshould also serve as a benchmark for a retrospective
assessment dhe effectiveness of actions arle strategytakenin an emergency response (see Refs

[2, 26, 27]. This comparison should be used to assess the effectiveness of the implemented protective
strategy and to identify the need for its adaptatiomddresig the prevailing conditions. In this
process, furtheprotective actions should be determined and implemented so that they dscas
priority, on those groups/individuals whose doses exceed the referencel levelvailable resources
shouldthenbe allocated accordingly.

4.56. The decision to select specifiamerical valuegor the national reference leveithin-taking

into accounthe proposed band of reference leveimaingthe responsibility of theationalrespective
authorities. Such selection will depend on a range of circumstances surrounding thenemer
including national and local conditions (e.g. prevailing economic and societainsitances, available
national, regional andocal resources and capabilitieshe phase of the emergency under
consideration, the practicality of reducing or preirenexposures and the availability of options to do

so. The process of selecting specific numerical valaeshe national reference |levelithin-taking

into accountthe proposedband should be based on the results of the hazard assessment and
considerathn of the urgent and early protective actions and other response actions implemented, as
well as the projected lorigrm development of the exposures. When selecting the values for reference
levels it should be considered that selecting the lower levéisnat necessarily provide for better
protectionwhenalsoconsideing other factorsgee Annex Nin the overall process of justification and
optimization

4.57. The two examples may help clarify the process fothe selection ofthe reference level
duringthe transition phase for large scale and small scale emergencies:

- Emergencies involving largecale contamination resulting in exposures of the public due to
long lasting residual radioactive material in the environment would resuloriger term
exposues, which are expected to decrease with time. Thereforesférence leveio be chosen
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may change with timeFor example,it may start with a level of 10nSv acute or annual
effective dose for the urgent phasmedapproach an effective dose of 2Bv per year residual
dose after successful implementation of the protective strategioteforthe-termination-of
the—emergen@nable the transition to an existirexposure situationThe tining of the
reduction of thereference level will depend on variousrcumstances, including the
effectivenesand the efficiency of the implementation of the protection strategy

- Emergeniesthat do not result in long lasting residual radioactive material in the environment
will not require thegradualdecreasén referace levelsasin theaboveexample As suchwhile
the reference levefor the emergency exposure situation may selectedrom the band
proposed (se@ara. 4.53 for the purpose of the emergency resporm®e the source is
recoveredsafely, the concept of the reference lewgll no longerapply, as the situation returns
to a planned exposure situation

4.58. In general, a reference level of the magnitude used in an emergency exposure situation will not
be acceptable as a longm benchmark,—and-The termination of the emergency should not be
considered if the annual effective dose (residual) thar affected population is expected to be
approaching the higher end of the band of the reference level for the emergency exp@dioe. sit

4.59. In exceptional cases, however, when no justified and optimized actions can be taken to further
minimize the residual doses, values exceeding the lower level of the range of the reference level
typical for an emergency exposure situation (or theeupevel for an existing exposure situation) can

be selected to terminate the emergency after consultation with all pawtiesrned. In this case,

efforts should be continued to investigate the possible options and to further assess and minimize, as
far as practicable and reasonable, the exposures to the people affected. This may include efforts to
provide advice and support to individuals for minimizing their exposures (for exampléekelf
actions such as avoiding prolonged visits to certain ackasgingfarming practices and land use or
reducing the consumption of certain foods).

4.60. Approaching the lower end of the band for the reference leveh&emergency exposure
situation, in the order of®mSv effective dose in a yeaegTable 4.1)shoull be acceptable for the
termination of the emergency, while continued efforts will likely be necessary to progressively reduce
doses further in the loegterm.

TABLE 4.1. OVERVIEW OF THE APPLICABILITY OF REFERENCE LEVE:X FOR DIFFERENT
EXPOSURESITUATIONS

REFERENCE LEVEL S

FOR THE RESIDUAL DOSE  APPLICABILITY

20- 100mSv*? Emergency exposure situation
~20 mSy Transition from an emergency exposure situation to an existing
exposure situation
1- 20mSv® Existing exposure situation

Acute or annual effdéive dose
Annual effective dose

4.61. After terminatng the emergency andntering inthe existing exposure situation, the reference
level for the residual dose in an existing exposure situation should be applied in the bid2@ oY
per year as required iRef. [3] (seeTable 4.1) The International Commission on Radiological
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Protection (ICRPyecommends that the reference level for the optimizatidhegbrotection strategy

is selected from the lower part of the reference lwdrid 20 mSv per year aslongterm objective for
existing exposure situatiorfsee Refg26, 28]). Further guidance in this regard can be found in Refs
[16, 17]

4.62. What is feasible to achieve in a given timeframe may differ from area to areapplieaton

of different reference levels as benchnsdide the optimization process and fireterminatbn-the
emergenegnabling the transition to an existimxposure situation may be necessarydifferent
geographical areas at the same time. Interested panihsding the public from the areas affected,
should be informed about the rationale for such differences.

Generic criteria and operational criteria

4.63. Generic and operational criteria are concepthin the protection strategyhat are to beised
to implement protective actions and other response actioasnuclear or radiological emergenay
described in Reff2, 5]. Should the doses projected or receidesded’in an emergency exceed the
generic criteria, protective actions and other response acéither individually or in combinatign
are tobe implemented.

4.64. Requirement 5 06SR Part 2] requires that governments develwgtional genericriteria

for the full range of protective actions and other response actiobg takenin an emergency
responsewhich covers the period from the start of an emergency th&ipoint in time whenthe
emergency is terminated. Appendix Il @SR Part 7[2] provides a comprehensive set of generic
criteria to be considered when developing the justified and optimized protection stitegy
national levelincludingwhen establishing theational generic criteria. The generic critegigen in
Appendix Il of GSR Part T2] are onsidered to be generically justified and optimized to prevent
severe deterministic effects, to reduce the risk of stochastic effects, to mitigate the economibyimpact
providing a basis for the resumption afternational trade and to guide the actiaimed at enabling

the transition to an existing exposure situation.

4.65. GSR Part 12].in its Appendix llestablishes the generic criteria for enabling the transition to
an existing exposure situation to be the projected dosesrmaf2G:ffective dose per year andraGv
equivalent dose to a foetus for the full period of in utero development.

4.66. Should an emergency occysrompt decision making is essential to allaive necessary
emergency responsactions to be implementeéffectively. To facilitate thisimplementation
operational criteria should be developed on the basis of the generic criteria to trigger specific
emergencyesponse actionsvithout the need for further assessments against the generic criteria and
before substantiainformation on the situation is availableThe operational criteriaised inthe
emergencyphase includeobservableconditions on the site, emergency action levels (EARsd
operational intervention levels (OlLs)urther guidance on the criteria to beplemented in
emergency preparedness and response can be found jB]Ref.

4.67. During the transition phaseQILs based on the generic criteria faking specific protective
actions and other response actions andthe generic deéria (see para4.65 for enabling the
transitioning to an existing exposure situat{ere-para4-65, i.e. OlL+, should be used as a tool to
support:

2 For further details see R4§].
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- Decisionmakingon lifting or adaptingprotective actionsincluding the determination efhat
protective actions may need to be liftedhen this mighhappen and to whom it may apply.

- Implementation of activities to enable thrmination—efransitioning fromthe-an emergency
exposure situatiomo an existing exposure situatiooy providing basis to guidsimple dose
reduction activities.

4.68. The Appendix of this Safety Guide provides OILs that should be taken into account when
establlshlng national OlLs to be applled con3|stently Wlth p@J&Y—They—shoHJd—be—establBhed
emergency
ésee—'FabJre4—1)The Appendlx also prowdes con5|derat|ons as weII as a methodology for deriving the
ig0|lize to support

the |mplementat|on of generic criteria for enabllng the transitioning to an existing exposure situation
given in para4.67.

4.69. As for any default OlLsdefault OlL; values are to bdeveloped on the basis of conservative
assumptions regarding the emergency, the affected population and the prevailing conditions. However,
if the characteristics ahe emergency differ from thse assumed in thelcalations of default OILs,

OIL+ values should be recalculataging the same methodology under the new available information
ConsequentlyRequirement 5 oGSR Part 2] requires that anpcessbe established to revise the
default OILs to take into account the prevailing emergency conditions. Metigydand processdsr

the recalculation oDILt in these circumstancés address the prevailing conditions should constitute

an integral pdrof the protection strategies.

4.70. The default OILs during an emergency should be revised if the situation is well understood
and there are compelling reasons to do so. The public and other interested parties should be informed
of the reasons for any chanigethe OlILs applied in an actual emergency.

Adapting and lifting the protective actions
General

4.71. The most commonly considered urgent protective actions within a protection strategy are
evacuation b) sheltering c) iodine thyroid blocking d) restrictons onlocal produce milk from

grazing animalsrain water or other open sourcesf drinking water e) restrictiors on the use of
commodities that have the potential resuting in significant exposuresf) decontamination of
individuals and medical trément when approprigtandg) actions to prevent inadvertent ingestion.
Many of these urgent protective actions may be implemented as a precaution on the basis of
observabls or plant conditiongrior to a release of radioactive matealprior to the occurrence of
radiation exposures. Thaecision on thesactionsis often based on limited information about the
emergency situation and guided byconservative assumptiorm the potential development and
impacts ofthe situation.

4.72. The most commonly canderedearly protective actions within a protection strategy: ate
relocation b) longterm restrictions © the consumption of foqgdmilk and drinking water c)
restrictionson the use of commodities that have the potential to resullignificant expasures d)
actions to prevent inadvertent ingestiamd to control the spread of contaminatiand e)
decontaminatiorof areas or commoditie® further reduce the individual dosd3ecisions on te
adaptation of urgent protective actions and the impleatient of early protective actiorase taken on
the basis of increasinglynore detailed information andimproved knowledge of the radiological
exposure situation.
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4.73. Thetransition phasés characterized by ehangein approachfrom a strategy predominantly
driven by urgency to a strategy based on more comprehensive assessments airaecedoting

longerterm exposures and improving living conditiofi$ie protection strategy already in place will
probablyneed to be adjusteid order toidentify where andfor whom new protective actions are
neededthoseprotective actions thare no longer needede liftedor modified. For example, some of

the urgent protective actions implemented as a precaution might be lifted if further assessment

indicates that thesactions are no longgustified. This might be the result difie positive evolution of
the situation and the return to safe conditjarst may bedue to evidence that the protective action
was not necessabecause ofimited deposition or impact

4.74. Adapting and/or lifting protective actions irthe transition phase should Gestified and
optimized based on the prevailing conditignking into accounthe results fromthe detailed
characteriation of the exposure situation aexpposuregathways (sepaas4.143 4.157 anda range
of radiological andhonradiologicalconsiderations

4.75. Decisions on adaptingnd/or lifting protective actions (such as liftireyacuationyelocation
or restrictions on ertain food for consumption) should be made after their impact on the residual
doses amonthe affected population has been assessed.

4.76. Toinitiate considerations for makirdgcision on adaptingncluding lifting protective actions
in the transition phas@®ILs should be established at the preparedness, $tdgeg into account those
providedin the Appendix of this Safety Guide. The pestablished OlILs should be usedctmsider
whenand for whomwhat kinds of specific protective actions may need tolifteed Following this
preliminary screening, the final decision on adaptprgtective actionsincluding the lifting of
relevantones should be based on an assessment of the residugisgesgara4.75 from all exposure
pathways against the peet reference level for enabling the transitisee(para4.59.

4.77. As the prevailing conditions may vary within an affected agceasideration should be given
to the factthat adaptingand/or lifting the protective actions may vary at different times in different
locations.Overly frequent changes should be avoidaaless they provide significant benefits, ths
couldrisk losing public trust in the decision§theauthorities

4.78. Prior to the adaptationandor lifting of protective actions,he public and other interested
parties should be informed abdbg protective actionshatare to be adapted lifted; they should be
told why, when and where the protective actions will be adaptétied; andthey should be advised
on how this adaptatioor lifting will affect them.

Considerations for lifting or adapting specific protective actions
lodine thyroid blocking

4.79. lodine thyroid blocking is a shorrm urgent protective action that provides protectarttie
thyroid against radioactive ioding may be implemented as a precautialthough usually not as a
standalone actioibut combined with other protective action such as sheliebug to its nature,
iodine thyroid blocking isnot a protective actioto be implementedor prolongedperiods.Thus,
whenever there is a need to implemens thctionfor a longer duration (e.gday9, consideration
should begivento reserting-tamplementevacuation or relocatiemstead lodine thyroid blockings
suitable for use in themergeneywrgentphase ands not appropriatdor implementatiopadaptatioror
lifting during the transition phase.

Sheltering
30
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4.80. Sheltering isalso an urgenprotective actionthat is easy to implement imn emergency
situation either asa precautionaryactionor as a transitional action before more effective but more
disruptive action (such as evacuation) can bafely implementedsafely Shelteringshould no be
carried out for long periods (more than approximately two ddys¢ to itsnature, sheltering is not
appropriate foimplementation during the transition phas@ may be lifted or adapted during this
phase

4.81. Aspects to be considered in the decisionattapt orlift sheltering imposed during the
emergency phasshould include:

- The level of protection offeretdy the type of buildings used for sheltering (shielding factor and
tightness against diffusion of outside atmospjere

- Need for continued simultaneous implementation of iodine thyroid blocking;

- The nedical care and hygiene ets of thoseshelteredavailability of medicines, food supplies,
etc);

- Any necessity to gradually increase the time allowed for members of the public to spend outdoors

until sheltering is fully liftedwhile taking into account the need for any instrutito be given
for areas to be avoided while outdgors

- Need for further protective actions basedgameric criteria an®ILs to replace sheltering (e.qg.
evacuatio or relocation)

Evacuation

4.82. Evacuation may be taken as a precautionary action based ownatitsepnditiors or plant
conditions (.e. EALSs), or an urgent protective action based on EALs and/or OILs. Due to its
temporary naturepriority should be given to liftingvacuatiorin consideration of the followin(see

the Appendix)

- In evacuatedareaswhere themonitoring results indicate thaie projected doses may exceed
the generic criteria for relocatiofi.e. the measuremeniesultsare exceedin@IL2 of Ref.[5]),
evacuation should mubstitutedy relocation tgprovide better living conditions to evacuees

- In evacuatedreas wherghe monitoring results indicateatthe projected doses do netceed
the generic criteria for relocatiohe. the measurement results are not exced¢d#H@IL2 of
Ref. [5]-s—net-exceededevacuation should be lifteifl no or only #-limited restrictions(e.g.
restriction onlocally produced food or limited access to certain recreationak)avezuld
continueto be necessaryor those peopleving normaly in the area ani the pre-conditions in
para.4.102are fulfilled.

- In evacuatedreas wherghe monitoring results indicateatthe projected doses do retceed
the generic criteria for relocatipne. the measurement ngss are not exceeditigat OIL2 of
Ref.[5] is-het-exeeedebut limited restrictionsre notsufficientfor the protection of tle people
returning tolive normally in the areaor the pre-conditions in para4.102 are not fulfilled
evacuation shouldot be lifted until thetermination of the emergendy declaredor this area
following fulfilment of the prerequisites in Sectidhandof the preconditions in parat.102

4.83. In areaswith circumstancedike referred to inthe last bullet in parad.82 OILt providedin
the Appendix shouldbe appliedto guideremedial actinsfor prepaing theseareasso thatpeoplemay
live normdly with limited restrictionsin deciding whetheto allow people taeturn o these ares, the
residual dosesrom all exposure pathwayeceived based othe actual circumstanceshould be

consideed, taking into accounthelimited restrictiors continting to be in place
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4.84. Whensubstitutingevacuatiorwith relocation peopleevacuated should lgrantedshort access
to the evacuated area@s a controlled mannein orderto allow for the preparationof longer term
relocation.

Relocation

4.85. Relocation isan arly protective actiointended for longer duration (months). dtdaptation or
lifting is less urgent in comparison to evacuatiand itallows moretime for plaming. This action
should be lifted under the saroenditions as thosapplicable for liftingevacuatioroutlinedin paras
4.82 second and thirbullets,and4.83

Restrictionson food, milk and drinking water

4.86. Restrictions imposed on food, milk and drinking wdtdenas a precautiom the emergency
phase a thebags of estimates (e.g. on the basiskALs or OIL3 of Ref.[5] and thereafter adjusted
based on OIL5 oRef.[5] or OIL7 of Ref.[29]) shoud be subject to detailed characterizatidaring
the transition phasdts purpose igo identify foodtuffs thatare justified toremain under restriction
even inthelonger termandto identifythoserestrictionsthatneed tabe lifted.OlLs for food, nilk and
drinking waterderivedon the basis of sampling and analysis, ©8.6 in Ref. [5], should be used
when consideringvhether taadaptor lift this protective action

4.87. OIL6 in Ref. [5] hasbeen derivedon the basis athe generic criterion 0fLl0 mSv/yprojected
effective doseandon extremelyconservative assumptiofiseeRef. [5] for more details During the
transition phase, the actual doses received from tesiion pathwayand their contribution to the
residual dosshould be estimated based on actual conditioasd in decision makingn theadapton

or lifting of this protective actiorlUnder actual conditions, the contribution of actual doses to tHe tota
residual dose is expected to be significantly less thanSwy.

4.88. Requirement 51 ofGSR Part 3[3] establisheghe specific reference level for foodnd
drinking waterin the longer term in amxisting exposure situatiat aboutl mSv/yeffective doseln
addition, the World Health Organization (WHO) has issued guidelines for drinking water ¢B@Jity
that provide guidance levels for radionuclides in drinking water for prolonged exposuresstuat
resulting from past emergencies. Thgstrictions on food, milk and drinking watextending ito the
longerterm in an existing exposure situatiomgirt be subject to gradualdose reductiolin order to
eventuallyachieve tlese levels. However, tlis discussiongoes beyond considerationsncerningthe
termination of the emergenaxposure-situatiorand isthereforebeyondthe scope othis Safety
Guide.

4.89. The mplemenation or lifting of restrictiors on theinternational trade of food, milk and
drinking water should take into accounestablished national criteria for this purpose taking into
accountthe guideline valuegontained in Ref[31], while ensuringconsisteny with GSR Part 2]
andGSR Part 33].

4.90. In order to reassure the public tfe safety of foodand milk during the transition phase
certification bythe relevant authoritieshould beensured The eassurancef the safety of drinking
water shouldncludereportingthe available monitoring results the public

Restriction on nofiood commodities

4.91. Lifting or adapting restrictiomon nonfood commoditiesmplemented dung the emergency

phaseasa precaution or based on estimafesy. on the basis &ALs or OIL3 of Ref. [5]) shouldbe

ba®d on more comprehensive information and actual monitoresylts.The purpose iso identify
32



A WDN P

o O

10
11
12
13

14
15
16
17

18
19

20

21

22
23
24
25
26
27

28

29
30
31
32
33
34
35

36
37
38

39

nonfood commoditieghat are justified to remain under restriction even in the longer tadrica
identify those restrictions that need to be lifted. OlLsrdonfood commoditieslerivedon the basis
of sampling and analysis, i.e. QlLshould be usefbr this purpose. A methodology to derigefault
OlLcvaluess given in the Appendix

4.92. Duringthe transitionphase, the actual doses received fromue d nonfood commodities
and their contribution to the residual dose should be estimated baglke awtual circumstanceso
inform the decision makingn adaptingor lifting this protective actin.

4.93. Requirement 51 o6SR Part 33] establishes thepecificreference level for commodities in

the longer term in an existing exposure situatibaboutl mSv/y effective dosdRestrictions on non

food commodities extendirig the longrterm in an existing exposure situatioight be subject to a
gradualdose reduction on the basis of actual doses in order to achieve this reference level. However,
this discussion goes beyond consideratiooscerningthe termination of the reergencyexpesure
situatienand isthusbeyondthe scope of this Safety Guide.

4.94. The mplemenation or lifting of restrictions on theinternational trade ofnonfood
commoditiesshould bedeterminedon the basis oDILs derived from the respectivgeneric citerion
given inthe Appendix Il of GSR Part 72]. The methodology given ithe Appendixof this Safety
Guidecan also be used for this purpose.

4.95. In order to eassurghe public ofthe safety ofnonfood commodities during théransition
phase certification btherelevant authoritieshouldbe consideed

Dose reduction considerations during the transition phase
Prevention of inadvertent ingestiand inhalation

4.96. Actions to prevent inadvertent ingestion (such as limitatiegarding playing on the ground
working in gardens or washing handsjuld be advsed during the urgent phase. However, as a
protective action advice on preventing inadvertent ingestion atide inhalation of re-suspended
material shouldalso be implementedduring the transition phasen the basis of actual conditigns
along with lifting evacuation or relocatipto allow for dose reduction among those returtintive in

an affected area.

Decontamination, control of access and otwtions

4.97. Longterm remeiation may beneededafter large scale emergencies with significant releases
of radioactive material into the environment (for which further guidance is provid&fifil6]).
However, control of accessdecontaminationof the area or commoditieand other simple dose
reduction techniques should be used during the transition phase to allow for the progressi# lifting
protective actions. These actiostould be consideretor application beyond the areas where
evacuation andelocationwere implementedduring the emergency phasad for areago which
people are returning.

4.98. OIL+ providedin the Appendix should be used ap@nchmark for screening where tetions
in para.4.97 may be warrantedAny decision shouldjive consideratiorto the actual residual dose
againsthepre-set reference levah line with the protection strategy.

Delineation of areas
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4.99. Those areas identified during the transition phase¢ cannot besocialy and economially
inhabitedshould be delineated@hese areashouldnormallynot beopened for peopl® return to live
in, and administrative measures should be put in place to control éseesheespectivgprerequisite
in Section3). Subject to these measufes acces contral the delineation of an area emdequate for
inhabitationshould not constitute an obstatdderminatirg the emergency.

4.100. Information about delineated areas and measures put in place should be clearly communicated
to all interested parties.

4.101. Delineationof areas atmadequate for inhabitatioshould consider radiological aspeang
with the other prerequisitementionedin Section 3; in addition, social factors such aspublic
acceptancdo return to the areashould also be taken into accbumhe existing geographic or
jurisdictional boundaries may also be considered for social reasongetiding orthe delineation.

Additional preconditions for lifting protective actions that include people returning to an area

4.102. The areaso whichpeople & returningshouldnot endangetheir wellbeing andenable them
to carry out theiroutinesocial and economic activitiels should berecognzed, however, thdimited
restrictiors on normal living habitamay still need to be observed gpassiblyextend into the longer
term. The following preconditions should be fulfilldafore alloving peopleto return to the area that
wasevacuated ofirom which people wereelocated

- Infrastructure and public services are in plaeg.(public transportation, sho@nd markets,
schools, nurseries health care facilities, police and firefighting sergicevater services,
sanitation energy supplies, telecommunication netvgoekc.)

- Clear nstructions and advicen the restrictions still in place aritie required clnges to
behaviarrs and habits, including land usgve beemprovidedto those returning

- Public supportenter(s) andnformation material(e.g. leaflets, postejsfor public reassurance
and psychosocial casreavailablefor those returning to an area

- A strategyhas beemstablished fotherestoration of workplaces and ftbre provision ofsocial
supportfor individuals working in the area

PROTECTION OF EMERGENCY WORKERS AND HELPERS
General

4.103. GSR Part 12 and GSR Part 8B]def i ne O6emergency worker6 as T
duties as a worker in response to an emergencyo.
a nuclear or radiological emergeney any time betweelthe onsetof the emergencyand its
terminationis referred to aanemergency worker ithe|lAEA safetystandards.

4.104. Emergency workers may include:

- Relevant employees of operating organizatiotiede employed directly by the operating
organization and also those eggd indirectly through a contractor) engaged in an emergency
response on the site, including the activities aimed at enabling the termination of the
emergency

- Relevant personnel from other response organizations and sesucksas response managers,
rescuers, firefighters, drivers and crews of evacuation vehicles, medical personnel, members of
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monitoring teams, members of decontamination teams, workers engaged in various activities on
the site and off the site, includirie restoration of criticalrifrastructure anthe management

of waste generated in the emergency

- Relevant personnel engaged in providing medical support and care to the affected population.

4.105. Requirement 11 o6SR Part 12] requires thatemergency workerbe designated prior to an
emergency anthat the involvement of emergency workers not designated prior to the emergency be

limited to the extent possible. Designated emergency workers are assessed for their fithess for the

intended duesprior to their @gagement as emergency workers and on a regular basis thereafter.

4.106. GSRPart2]def i nes &éhel per in an emergency?®o

voluntarily helps in the response to a nuclear or radiologicalegmer c y 6 even t hough
that (s)he can be exposed to ionizing radiation while doing so. While engagement of helpers during the
urgent phase is less expected, as seen in the emergency response to the Fukushima Daiichi accident,
helpers can be ineasingly engaged as the emergency evolves, particularly during the transition

phase®

as

4.107. The IAEA safety standards[2, 3, 5, 32] establish the safety requirements for, and provide
further recommendations and guidance on, the protection of emergency w@g&sPart 7[2]
establiskes the safety requirements for the protectionhafpers in an emergency. The guidance
provided in this Safety Guide addresses the specifics of protection of emergency workers and helpers

during the transition phase and complememsé standards.

4.108. Para. 5.101 of5SR Part 7]2] requiresthat, once the emergendyas beerterminated, all
workers are subject tthe relevant requirements for occupational exposure in a planned exposure
situationgiven in Sectimn 3 of GSR Part 33]. This requirement drawsn past experienceshowing
that the longerm aspects can be subject to detailed planning that will allow for workers engaged in

different works to be protected in the framework @iwcupational exposure in planned exposure

situation. Ref. [32] provides further recommendations and guidance on occupational radiation

protection in planned and existing exposure situations.

4.109. Any decision to terminate a nueleor radiological emergency and to traiesito aplanned or

an existingexposure situation should consider the feasibiftgompliance with the requirements for

occupational exposure dsvould for a planned exposure situation (see Se@)on
Identification and designation

Emergency workers

4.110. Emergency workers that will be engaged during the transition phase should be identified, to

a

(

the extent possible, and designated as such at the preparedness stage by all relevant organizations. The
relevant orgargatiors, in this context, include response organizations, as well as other organizations
at the national, regional and local levels. These organizations may not necessarily be recognized as

emergency response organizations, but may gradually take owde andassumeresponsibilites

during the transition phase flangterm recovery, when applicable.

% Helpers in an emergen@re coming from among the public and thus, they do not have a status of workers (for

an employer) as defined in GSR Part 3 [3]. However, once registered and integrated in the emergency response

operations, they should be protected incadance with Requirement 11 of GSR P4j2]7

3 Irrespective of the sector (public or private) they come from and the service they are providing for.
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4.111. Relevant organizations should use fnecess oflesignation of emergency workers that will
be engaged during the transition phase:

- To inform emergency wéers of hdr rights, duties and responsibilities with regard to
occupational radiation protection; and

- To recognize tidr responsibilities, commitments and dutias employers in occupational
radiation protectionso that they can be effectively dischaigs the preparedness stage and
during the transition phase.

4.112. The relevant organizations that may assume a roleagadmeresponsibilities during the
transition phase may not have the necessary expertise and capabilities to provide for radiation
protection of their employees (i.e. emergency workeEs)amples of such organizations may include
those coping with the restoration of infrastructure or dealing with conventional waste within an
affected area. Thus, these organizations may need an institttipnovide such services and should
make arrangements for this.

4.113. The arrangementreferred toin para. 4.112 should not transfer the responsibilities,
commitments and duties in occupational radiation protection of the relevamtizatian to the
institution providing the services.

Helpers

4.114. Requirement 11 oBESR Part 12] requires that organization(s) responsibletf@registration

and integrationof helpersin the overall response folving an emergency be designated at the
preparedness stage. The designated organization should be assigned the relevant responsibilities,
commitments and duties in occupational radiation protection for helpers as for emergency workers.

4.115. As part of the emegency arrangements, designated organizations should determine:

- What type of work helpers may be engaged in during the transition _phaséhe type of
training they will need to be provided in ordeistfely and effectivelgarry out this work

- A mechanisn for their engagement (., where and howvolunteers from the public may
express their interest and willingness to help, information and instruatidimsvhich helpers
will be provided, organization(s) tasksto which they will beassignedetc.);

- Theprocess of informing and training helpefsouttheir rights, duties and responsibilities.

Specific considerations for the transition phase

4.116. For emergencies involving significant lorasting contamination of the environment that
would require transitionot an existing exposure situation, the protection of emergency workers and
helpers during the transition phase will be challenged by:

- Large variations in the radiological conditions expected within the affected area under an
emergency exposure situation varting simultaneous application of different measures for the
protection of emergency workers and helpers;

- Severe radiological conditions being present at the site for longer period and, thus, challenging
the onsite response efforts;

%2 Depending on the national legal and regulatory framework, technicalcsepvovidersas specified in
Ref.[32], for examplemay be identifiedand usedor this purpose.
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- Different exposure itiations existing simultaneouslyn different areaswarranting workers
undertaking the same work to be subject to different dose restrictions;

- The large number of emergency workers involved from different organizations and services
with diverse backgrouts, knowledge and expertissome of which may not necessarily have
been identified and designated as emergency workers prior to the emergency

- Numerous members of the public volunteering to help in activities taken during the transition
phase.

4.117. The need foadequate arrangements to protect emergency workers and helpers should account
for the simultaneous implementation of different schemes for the protection of emergency workers and
helpers as necessarilowever a consistent approach should be applied tfer protection of
emergency workers and helpers, to the extent possible, taking into atceurdquirements and
guidance given for this purposeRefs [2, 3, 537].

4.118. The application of different measurasddose restrictionso protect emergency workeand

helpers during the transition phase could be acgoof confusion among atbbncernegarties.Thus

any inconsistency in dose restrictions and measures to be applied for the protection of emergency
workers and helpers, and its basis, should belgleammunicated to atoncernegarties.

Justification and optimization
Justification

4.119. The detriment associated with doses received during the implementation of the protection
strategy by the emergency workers and helpers should be taken into acconnusitiging the
protection strategy and the specific protective actions within the strategy. This consideration should be
undertaken at the preparedness stage, as well as during the transition phase when justifying and
optimizing the strategy to meet thetual circumstances.

Optimization

4.120. At the preparedness stage, the process of optimization should be applied to the protection of
workers and helpers and shall be driven by-g@e dose restrictions (discussed below). When
implementing the protection stegly during the transition phase, the optimization process should be
applied to the protection of emergency workers and helpers in the same teayaakers in planned
exposure situations.

Dose restrictions for emergency workers and helpers

4.121. Paras 5.54 an8.55 of GSR Part 72] stipulatethat the relevant requirements for occupational
exposure in planned exposure situations establish&5R Part J3] be applied, on the basis of a
graded approacHpr emergency workers, except for the following taskssaving human life or
preventing serious injuryg) actions to prevent severe deterministic effects or prevent the development

of catastrophic conditions that could significantly affect people la@environment; and) actions to

avert a large collective dose. For these tasks, guidance values are to be established for restricting the
exposures of emergency workers, taking into account those given in Appen@SRoPart 12].

4.122. Actions to save ilves, prevent severe deterministic effects awert the development of
catastrophic conditions that could significantly affect people and the environment are typical for the
urgent phase of a nuclear or radiological emergentthhofgh the implementation of these actions
should be preplanned, it is expected that they would be driven by the prevailing conditions as the
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emergency situation evolveBhey would be carried out early in the emergency responesativére is

a scarcityof information regarding the radiological situation whéne emergency work is to be
performed. Due to the urgency associated with implementing these actions and its importance, detailed
planning of the work of emergency workers may not be posshls,higher exposures exceeding the

dose limits for occupational radiation protection in planned exposure sitiat®justified toensure

the net benefit afhe overall response efforts.

4.123. Actions to avert a large collective dose may extend through themabe and the transition
phase of an emergency owing to the range of actitigisarewarranted to be taken to allow for the
termination of an emergency and the timely resumption of social and economic activity. During the
transition phase, the knowlgel and understanding of the situation where work needs to be carried out
increasesand there is no need take urgent decisioran thedeployment ofworkers. Thus, any work

in this phase can be takafter detailed planning. This provides the opporturidy a more stringent
protection of emergency workers by following the occupational radiation protection requirements for
planned exposure situationscluding the application afose limits for occupational exposure in line
with Refs[2] and[3].

4.124. Para. 5.57 of5SR Part 72] limits the exposure of helpers in an emergency to an effective
dose of 50 mSv for the duration ttie emergency work.

4.125. Protection ad safety of emergency workers and helpers during the transition phase should be
optimized, taking into account the characteristics and the necessity of the work to be carried out and
the abovementioned dose restrictions (summaiizda@ble 4.2.

Dose retrictions for female emergency workers

4.126. The IAEA safety standards[2, 5, 32] do not limit the involvement of female emergency
workers in an emergency response. However, these standards provide requirements and guidance for
protecting the foetus in caséa possible pregnancy tife female emergency worker

4.127. In the circumstance of pard.126 the IAEA safety standards[2] set requirements and
guidelinesfor female workers to be informed of the rigsk severe deterministic effects to a foetus
following exposure greater than 100 mSv equivalent dose to the .fadtasefore any pregnant
female workeiis to be excluded from taking actions to avert a large collective dose, if this may result
in an equivaént dose to the embryo and foetus exceeding 50 mSv for the full period of in utero
development. Situations in which a female worker may receive doses at these levels are primarily
expected early in the emergency response (i.e. during the urgent phase).

4.128. Forthose activities to be carried out within occupational radiation protection requirements for
a planned exposure situation givenSection 3 ofGSR Part J3], working conditions need to be
ensured for pregnant or potentialyegnant female workerthat afford the same broad level of
protectionto the embryo or foetus or the breastfed infanthasrequired for members of the public in

a planned exposure situation.

4.129. To allow for the adequate protection of the foetus, femalkeve who are aware that they
are or might be,pregnantshould notify their employer prior to undertaking the relevant work.
Following notification, the employer has the responsibility to inform the female emergency worker of
the associated health risks the foetus and to ensure adequate working conditions and protective
measures to ensure compliance with the dose restrictions mentioned id. parasd4.128

38



1 TABLE 4.2. DOSE RESICTIONS FOR WARKERS AND HELPERS DRING THE TRANSITIONPHASE

Guidance valué

Tasks . .
H,(10) E® AD+

Emergency workers

Actions to avert a large collective doseich as:
- Actions to keep the affected facility/sour
stable <100mSv. E<100mSv = <—ADr, tapie .t
- Monitoring (environmental, source
individual)

Other activities, such as:
- Remedial actions includingedontamination
on the site and off the site

- Repairing the affected facility and restorit poge |imits for occupational exposure in planne
the relevantritical infrastructure Waste and

[EnY
o

radioactive vaste management exposure situation given Bchedule 11l oflGSR
- Monitoring (environmental, source Part 3[3]
individual)
- Medical management of contaminat
patients
- Implementing corrective actions
Helpers
EC
Identified activitiesin the national arrangements su
as:
- Restoring critical infrastructure (e.g. roac E<50mSv
public transportation networks)
- Conventional waste management
2 & These values appty:
3 (a) The dosdrom external exposure to strongly penetrating radiatiorHfgt0). Doses from external exposure to
4 weakly penetrating radiation and from intake or skin contamination need to be prevented by all possible means. If
5 this is not feasible, the effective dosed the RBErelative biological effectivenessjeighted absorbed dose to a
6 tissue or organ have to be limited to minimize the health risk to the individual in line with the risk associated with
7 the guidance values given here; and
8 (b) The totaleffective doseE and the RBE weighted absorbed dose to a tissue or éDarvia all exposure
9 pathways (i.e. both dose from external exposure and committed dose from jntdlieB)are to be estimated as
early as possible in order toake it possible foany furtrer exposure to be restricted as appropriate.
11 ®  Personal dose equivaler(d) whered = 10 mm.
12 ¢ Effective dose.
13 ¢ RBE weighted absorbed dose to a tissue or organ.
14 ¢ Values of RBE weighted absorbed dose to a tissue or organ given in Table 1.1 of Agpeh@$R Part 72].

[EEY
a1
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4.130. In order to protect female workers who are aware that they are pregnant, all relevant

organizations should make adequate arrangements for:

- Notification of an actual or suspected pregnancy;

- Informing the female worker of the associated health risks prior to undertaking the assigned

work;

- Assessing and monitoring the conditions in which the female emergency worker may need to

undertake the assigned work;

- Ensuringthat adequate protective equipment is\pded tothe female emergency workend
thatshe is trained in its use;

- Assessing the equivalent dose to the emlonfoetus following the emergency work as a basis
for determiningif the further involvementof the female emergency worker needs to be
restricted and whether medical consultation is warranted.

Dose management and measures to protect emergency wankenglpers

4.131. The mplementation of adequate dose management for emergency workers and helpers

warrants the establishment of a comprehensiviey$or monitoring and controlling the doses that
considerghe use of individual dosimeters or other appropriate methRdt.[32] provides guidance
regarding monitoring for the assessment of internal and external exposlesest to occupational
radiation protection.

4.132. To ensure that doses of designated emergency woakerdielperare adequately managed
during the transition phase, all relevant organizations should make emergency arrangements to:

- Register the emergency vkarsand helpergngaged in the emergency response
- Continuously monitor hazardous conditions in which emergency woggatshelpersare to
perform their duties

- Comprehensively plan the expected work in an emergency exposure situation, while accounting

for the hazardous conditions present and the time needed to complete the work

- Assesghe total effective dose and the RBE weighted absorbed doses to an organ or tissue of

emergency workerand helpersia all exposure pathwayas appropriate

- Record doss received.

- Communicate to emergency workeand helperghe doses received, placing the associated
health hazards in perspective in plain and understandable language.

4.133. Considering the anticipated hazardous conditions and expected duties in an emergency
response, response organizations and other relevant organizations should optimize the protection and

safety of emergency workeend helpersn recognition of the limited information available at the
preparedness stage, and should identify:

- The training neés and needs for personal protective and monitoring equipment

- The need for implementing iodine thyroid blockirmgndbr supplying adequate personal
protective equipment to emergency workers against inhalation of radioactive &dingther
radionuclidesn cases of prolonged working activities during the transition phase

- Tasks during the performance ofvhich emergency workers may be subject to exposures
exaeeding occupational dose limits.

- To whom employers need to provide comprehensive information arsthimvolved as a basis
for obtaining informed consent.
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- The need foregular health surveillande assess the initial and continued fithess of emergency
workers for their intended duties.

4.134. The mplementation othe arrangements addressed in gatdl32and 4.133for emergency
workers not designated in advance and also for helpers may encounter the following challenges:

- They may nothave had anyecognized rights and duties in occupational radigpiatection
prior to their involvement andhus, may not have been trairegcallin radiation protection

- Thdr employers may not havthe capacity to discharge their responsibilities, duties and
commitments in the occupational radiation protection ade¢heorkers

- Helpers will not have an employeho wouldprovide for their protectian

- No assessment of their health condition (figness for duty) may be possible prior to
undertaking emergency work.

4.135. In the circumstanceescribed irpara.4.134 Requirement 11 o6SR Part 12] requirethat
designated organization(s), at the preparedness stage, register and integrate these emergency workers
and helpers into emergency response operationghargjprovide for their protection. Tedesignated
organization should be given the responsipitit implement,as appropriatethe arrangements for
undesignated emergency workers and helpenstioned in paraé.132and4.133

4.136. The organization designated in accordance pitta.4.135should also be responsible fie
provi si am ionfeddjtusati ni ng to undesignat edycamer genc
outof their specified duties. This includes:

- Instructions on their assigned duties and how to carry them out under the assessed conditions
- Information on the health risks associated wiginformingthese duties
- The potective measures available and howytbleould be implemented effectively.

These arrangements should also provide the organization with an opportunity to obtain informed
consent from emergency workers assignedeidorm thetasks listedn Table4.2, whichexceed the
dose limits for occupatinal radiation protection in a planned exposure situation.

Provision of medical support

4.137. Requirement 11 oGSR Part 7[2] provides a basis for a common approach in providing
medical support to emergency workers and helpers. ifbiudes generic criteria, in terms of received
dose, consistent with the criteria for members of the public (effective dose of 100 mSv in a month) at
which longer termmedical actions need to be taken. These medical actions may include, as necessary,
health screening, longer term medical follmp and counselling aimeat detecing radiation induced

health effects early and trézg them effectively.

4.138. During the transition phase, it is not expected that emergency workers and helpers may incur
doses exceaag 100 mSyv effective dose or approaching the thresholds for severe deterministic effects.
Should this occur accidentally, the circumstances that have led to this should be investighthd
emergency worker or helper should be provided with adequediicathtreatment in accordance with
Ref.[2].

4.139. Irrespective of the doses received, emergency woikadshelpersieed to have the right to
psychological counselling and continuous medical care during the emergency respdadmginc
during the transition phase. Thus, emergency arrangements should enshothtbah beprovided,
and the responsible organizations and facilgtesuld badentified.
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Consideration for other workers

4.140. During the transition phase, other categoriesarkers may carry out work within an affected
area. Examples include teacharglmedical staffof hospitals, working in an affected area to prepare
it for thereturn of thepopulation.

4.141. The workersreferred to irpara.4.140should be protected by their employers at the same level
as members of the public within the area ,ahds, they should be subject to the reference levels
agreed tdoe appied for members of the publim allow for thetransitionto happen (see paxaonref
lev4.53 4.62). The application of the reference level for the residual dose for these workers needs to
take intoaccountthe factthat some of these workers may come from the affected arear@nius
spending theientiretime within the affected area as workand as membepf the public.

CHARACTERIZATION OF THE EXPOSURE SITUATION

4.142. As noted in para3.8, one of the prerequisites to be met prior to the termimatiothe
emergency ishe detaileccharacteriation ofthe radiological situation and the exposure pathways and
the asseamentof the dosego the affectedpopulations This characterization of the exposure situation
should be performed during the tranmitiphase to support, as appropriate:

- Adjusting theimplementation of therotection strategy on the basis of actual circumstances
including adapting or lifting specific protective actions

- Identifying measures necessary for protecting emergency workeirselpers

- Identifying those individuals that should begistered and subjected to lobgrm medical
follow up.

- Decisionmaking on the termination of the emergency

- Planning for longerm recovery within theewexposure situation.

4.143. Emergencies resultinghilong term exposures due to residual radioactive material in the
environment warrarthe continuel monitoring inthelongerterm within an existing exposure situation.
Guidance provided in this Safety Guide should allowtferdevelopment of a lontgerm monitoring
strategy during the transition phase to enable achieving the respective prerequisite3iz@ara.

4.144. This guidance complements th&EA Safety Standards Series N&RSG-1.8 [33], which

provides recommendations and guidance on environmental and source monitoring for the purposes of
radiation protection in various circumstances and in emergency exposure situatednding
considerations on dose assessments atidednterpretation of momoring results.

Preparedness stage

4.145. To characterie the exposure situation in detail, monitoring (environmental, source,
individuald as appropriate) should be carried cAditmonitoring strateg should be developed at the
preparedness stage on the basispadtulated—emergency—seenarios—and—asseciated—hazards and
conseguenchazards identified and potential consequences assessed at the preparednéakirsage
into account the available resourc&se monitoring stratggshould stipulate priorities for diffent
phases of the emergency consistently with the protection strategy

4.146. The nonitoring strateg should be used for assessing doses to the affected population and
should consider targeting the following exposure pathways associated with the transiteon phas

- External exposure from the radioactive material deposited on the ground,
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- Internal expsure due to ingestion of food, milk and drinking water;
- Internal exposure due to inhalation of resuspended contaminated material.

4.147. As part of the monitoring strategjefe available monitoring resources should be identified to
include,inter alia:

- Organizations, expert bodies, local and national laboratories, private institutes, universities and
research centres responsible for implementing the monitoring strategy

- Theavailahlity of human resources and technical capabilities (including monitoring equipment
and dose ssessment tools) in each ofsbeentitieor implementing the monitoring strategy

- A mechanism for ensurinthe comparability and consistency of measneats and for their
interpretationincluding training, quality management and intemparison exercises

- An organization designated as responsible for validation, recording and retention of monitoring
results and assessments

- A mechanismfor incorporaing monitoring results and assessments into the decisiaking
processes.

4.148. In the transition phasethe monitoring strategy may be supported by decisading
{modellingytooldmodelsin identifying-adjustingthe priorities for monitoringn orderto allowfor the
effective and efficient use of availablbuf usually limited) resources and capabilitiésowever,
monitoring should ultimately be conducted in all directions and not just in those areas indicated by
modelling tools. The objective of using theseodls and their limitations should be clearly
communicated to all concerned parties and documented in the monitoring strategy.

4.149. Monitoring data are an important basis for decision making in all phases of the emergency.
However, the uncertainties associatathwhe results of the monitoring may impact the quality of the
decision making process. These uncertainties may be of technical origin (variability of procedures for
sampling, processing and measurement; spatial and temporal variability of the measuntég; qu
variability of calibration procedures) due to r@presentativeness of samples and/or measurements
and/or human error (e.g. lack of training). In order to reduce as much as possible the technical
uncertainties, appropriate quality assurance reqménts should be agreagon,at the preparedness

stage and observed by all parties providing measurements during the emergency response. To reduce
human errorspeople involved in radiation monitoring should be periodically trained.

Transition phase

4.150. In emergencies involving radioactive releasds thhe environment, depending on the severity
of the emergency, characterization of the radiological conditions may efmlwe-atmospheric
moeniterinrgmodellingte wide areasurveyenvironmental monitorin@ndte-direct measuremesi{see
Ref. [33]). During the transition phase, reliable data from monitoring should be obtaingéideby
measuremesto accurately characterize the nature of radioactivity in the environment.

4.151. The radionugtle composition of the release has a major impact on the doses (to be) received
and on the contribution of each exposure pathway. Therefore, the radionuclide composition of the
release or contamination should be identified as early as possible.

4.152. To evaluatethe external dosegammadose rate and deposition measurements should be
carried outTherefore, as soon as possible, detailed radionusfideific deposition maps and external
gamma dose rate maps should be established and periodically ypdkitegl nto account that the
deposition of the radionuclides will be subjected to redistribution due to weathering effects (such as
resuspension) or natural radioactive decay processes over time.
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4.153. Particular attention should be given tlwe possibility for heterogneity of the deposition
patternsdue to the variation in the released radionuclides spectrurthamaeteorological conditions
prevailing during the emergency phase. In this regaohmparison of the atmospheric releases and
dispersion patterns with nezirological rainfall data may help to identify areas of potentially higher
deposition.

4.154. Mapping of deposition patterns anflexternal gamma dose rate should be prepared during the
transition phaselhe maps should be shared with interested pardedthey should beaccompanied
with plain language explanations regardthg associated health hazards @ahdneed for protective
actions.

4.155. Exposure from ingestion of contaminated food, milk and drinking water may result from
episodic or continuous intakes, dadang on the abundance of the locally produced food in the diet of
people living in contaminated areas. To evaluate the ingestion dose for people living terlang
contaminated areasa, comprehensive environmental sampling and monitoring pragesshouldbe
carried out toallow for continuous monitoring of thepresence of radionuclideén food, milk and
drinking watertaking into account the local djets well as in crops arahimalfeed.

4.156. During the transition phase, the internal exposure dtleeiahalation of resuspended material

can be expected. While the contribution of this pathway to the total effective dose is usually small,
special circumstances (e.garrying out activities inan arid, windy environmenbr a dusty
environment may lead to itcontributing significantly to total dose§his should betaken into
consideation and monitoring for resuspended particlas appropriateincluded in the monitoring
programme.

4.157. Doses should beeassessedlsing the monitoring results and the dose assegso@s/models
foreseen in the monitoring strategy developed at the preparedness stage. The estimations should be
carried outas realistically as possible, focussing on the doses to the representative person or groups
and taking into accountealistic halis, the real pattern of contamination and the food, milk and
drinking water that are used by people in the contaminated areas. Assessed doses (either projected,
received or residual) should be compared with the generic criteria and reference legelsnptiee
protection strategy or with dose restrictions applicable for emergency workers and helpers.

MEDICAL FOLLOW-UP AND PROVISION OF MENTAL HEALTH AND PSYCHOSOCIAL
SUPPORT

General

4.158. This subsection describes emergency arrangements to be made for implegriengterm
medical followup and for providingnental health and psycéacial supportfollowing a nuclear or
radiological emergency in the light of its perception and impact on the termination of the emergency.

4.159. Requirement 12 dBSR Part 2] requires that arrangements are made:

- To identify individuals with possible contamination or individuals who have possibly been
sufficiently exposed to result iradiation induced health effects, and to provide them with
appropriate mgical attention, including longer term medical follaw; and

- For the identification of individuals in those population groups that are at risk of sustaining
increases in the incidea®f cancers as a result of radiation exposure in a nuclear or radiblogic
emergency warranting longer term medical actions to detect radiation induced health effects
among such population groups in time to allow for their effective treatment.
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4.160. The arrangements in paal59include:

- Guidelines fo effective diagnosis and treatment

- Designation of medical personnel trained in clinical management of radiation injuries

- Designation of institutions for evaluating radiation exposure (external and internal), for
providing specialized medical treatmentldor longer term medical actians

- Criteria for identifying these individhls and for their registratiosée Appendix Il of5SR Part
7 [2] and Ref][5]).

4.161. Before deiing on the termination of the emergency, the following prerequisiteSgction
3) should be met with regard to longer term medical follgwandto mental health anpsychosocial
support

- A registry of those individuals identifieds requiiing longer term medical followup, on the
basis of criteria established in Table II.1 and Table I.B8R Part 2] (see alsdref. [5] for
further details), has been estahkd

- A programme for longer term medical follewp for registered individuals has been established

- When transitioning to an existing exposure situation, a strategymfmtal health and
psychaocialsupportof the affected population has been developed.

4.162. The medical followup referredo in para.4.161should have the following objectise

- To provide forthelongterm medical care fandividuals who sufferedeterministic effectsor
for those individuals incurring doses tlexiceed the thresholds for these health effects; and

- Provide for the early detection and diagnosis of stochastic effects (e.g. thyroid ciencer)
asymptomatic affected populationorderto allow for an effective treatment.

4.163. The mental health angsychoso@l supportreferredto in para 4.161 should have the
objective of reducing psychological and social suffering forwider affected populatiorsuch as
evacueesand those relocated after decision has been made to lift theaeuation and/or the
relocation provided thatadiation induced health effects arat expected to be observed among them.

4.164. The objectives of medical followps and mental health angsychosociaupportshould be
clearly explained to those involvéd ensirethat theexpectationgamong thenare appropriate

Coordinating mechanism

4.165. The mechanism to coordinate thecessargarrangements timplementthe medical followup

andto providemental health angdsychosociasupportfollowing a nuclear or radiologica@mergency
should be identified at the preparedness stagecdtrdinatig mechanism may comprise an existing
organizationthat isdesignated to act as a coordinating authority in this area or a newly established
body consisting of representatives frombjic health, radiation protection, emergency management,
epidemiologicabnd other relevarguthorities.

4.166. The coordinating authoritgstablished in accordance wipara 4.165should be responsible

for coordinaing arrangementsto be put in place at the preparedness stagethbyrelevant
organizations with responsibilities in medical follew andin provision of mental health and
psychosociasupport The coordinating authority should be responsibiecoordinathg the actionsof

the relevant organizationduring an emergency response within a unified emergency response
organization.
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4.167. The coordinating authority shoyldt the preparedness stage, estaldittbria for identifying
and registeringthose individuals requiring longerm medical follow upand mental health and
psychosociasupport These criteria should take into account those giveReifs[2, 5] and should be
agreed upoby all relevant authorities

Regisering individuals forlong term medicafollow-up

4.168. Should a nalear or radiological emergency occur, registering those individuals that may

require longer term medical follow up on the basis of predetermined criteripgs®ed.16Q should
be an important response action in the pratectstrategy. National organization(s) should be
designated to maintain the registry.

4.169. The data and information to be gathered in the registry should be determined at the

preparedness stage and may include: basic contact detgilagme, date of birth,emnder, address,

telephone number); information on the circumstances under which exposures occurred during the

emergency (location at the time of the event, duration of exposure, activities carrietcQuiany
relevant medicahistory (e.g. previous ilhesses, cmorbidities,family history, workplace history,
habits).

4.170. An initial registration should be carried out by employers or first respontkrsvouldallow
for completion of the registry later oArrangements should be made for transferring in&tion to
the organizatiordesignatedor the maintenance of the registry.

4.171. Registeredndividuals should be provided withe necessarynformation including but not
limited to: the reasonfor their selecion for a long term medical followup; assessedoss and
associated healttisks a contact point in the institution responsible for the medical fellpywa copy
of therecord on thegperformedprocedures and laboratory tesfsappropriate €.g. radiologicaland
clinical assessmentblood tests et];. a descriptionof symptoms thamay eventually present and
whom to consulin case of the presentation of symptoms. These individuals shtsaltle given the
opportunity to ask questions and be offered psychosocial support.

4172. The i nf or mat i o se recaivedas welhds ithe meditad histbry and records,
should comply with the usual conditions of dogpatient confidentiality and should be securely
stored for a period of time established by the health authorities.

Medical followup
4.173. As part of the mangements for the medical follewp, the following should be considered:

- Initial duration of the medical followp.

- Management of the information and reportamgl sharingf results
- Choice ofmedical speciadits tobe involved in the medical followp.
- Management of biological and nbiological samples

- Management afnental health angsychosociatonsequences.

- Ethical and cosbenefit @pects

4.174. Arrangements for the loagrm medical followup shouldprovide individuals an access to
information abat the results of their medical evaluations anddequate source for information such
as respective health care providers

4.175. Decision onthe medical followup in relation todeterministic effectshould bemade by
medical specialistenthe basis oéstabishedclinical criterig with consideationof the assessedoses
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(see Ref[2, 3]) and individual health risk assessmeddbnsideration should be givém patientsthat
mayalsobeincluded in screening and monitoring programmes for stochastic effects.

4.176. Screening and monitoring programmfs stochastic effectshould be based on the criteria
supported by sounstientific evidence for observing an increase in the incidence of cancer among the
exposed populatiofsee Res [2, 3]). The inclusion of norancerhealth effects in the monitoring
programme should be carefully considenedcase ofimited resourcedeing availablea priority for

a longterm medical follow-up should be given to most vulnerable populations, such as infants,
childrenandpregnant wmen.

Mental health anghsychosociasupport

4.177. Arrangements should be made to providental health andsychosociasupportto cope with
psychological stress among people being evacuatdotated or returning to live normally in the
affected areand to spport their wellbeingl n t h i slife stplesang theim@exl forreassurance
following a nuclear or radiological emergenskiould be taken into accounthese arrangements
should allow for facilitating a twavay communicatiorbetween the authoriteandmembers of the
concerned parties.

4.178. As part of he arrangements set forth in pafal?77, the establisiment ofa public support

centre for theaffected populations should be consideed Local doctors, nurses, pharmacists,
psychologists and others who are in positions of trust and who have the respect of the community
should be considerddr participaton in thework of thepublic supportentresinstructionghatplace

the health hazards in perspectara training on eftiient risk communication approaches tailored for
variouspopulation groupshould also be giveto thelocal doctors, nurses, pharmacists, psychologists
and otherealth care specialisis order toenablethemto provideadvice to the public in thesettirgs

of their practices.

RADIOACTIVE-WASTE MANAGEMENT
General

4.179. A nuclear or radiological emergency may generate radioactive wastell as conventional

waste that may be contaminated with radionuclidesin particular, nuclear or radiological
emergencies rallting in significant contamination of the environment (suchttes Chernobyl

accident the Goianiaradiological accidenandthe Fukushima Daiichi acciden} can be expected to
generate radioactive wastgth variousradiological, chemical, physical, miganical and biological
propertiesand of a volume that can overwhelm national capabilities and resources for radioactive
waste management. Thus, the generation of radioactive waste in a nuclear or radiological emergency
may pose a challenge to the implettaion of the national policy and strategy for radioactive waste
managementas well as to overall efforts to enable the terminatiorhefdmergency and achieving
longterm recovery objectives.

4.180. As an activity following the emergency, the managemenadioeactive waste will not be of
primary importance early in the response (especially during the urgent pliase)the focus will be
on theeffectiveimplementation of the protection strategy amdbringing the situation under control
However, the impdacon-of radioactive wastée-be-generatednd its management should be one of

33 Conventional waste is addressed in para4.186 M4.188 below.

47



N B

oo ~NO Ol bW

10
11
12
13

14
15
16

17
18
19 ‘

20
21
22 |
23

25
26

27 |
28
29
30 |
31

32
33
34
35
36
37

38
39
40

many factors to be consideréu the processes for justification and optimization of pietection
strategy at the preparedness stage.

4.181. As the emergency evolves, particularly idgr the transition phase, radioactive waste
management activities will become an important and integral part of the overall emergency response
effort. Therefore, adequate consideration should be given, at the preparedness stage, to waste
management issuasd challenges to be faced in this phase in order to facilitate the safe and effective
management of radioactive waste following the emergency, in a manner that does not compromise the
protection strategyas required iflRequirement 15 d6SR Part 72].

4.182. While it should be recognized that each emergency will be specific and detailed planning for
all aspects of waste management may not be possible, arrangements should be patef overall
emergency preparednes® addres these expected issues and challenges in radioactive waste
management following the emergency. As part of these arrangenteat$ollowing should be
considered

- Responsibilities for radioactive waste managententng andafter an emergency should be
allocated clearhyand consistently, to the extent possible, with the national policy and strategy
for radioactive waste management

- Responsibilities for conventional waste management and conditions under which conventional
waste arising from the emergency ardergency response actiondl be managed should be
agreedupon(see parag.1861 4.188.

- A mechanism should be established to coordinate the developmemtimisarrangements by
responsible ganizationsat the preparedness staage well ago coordinate, under the unified
command and control systefgee para. 5.7 of GSR Par{Z]), waste management during the
emergency response

- Characteristicand the volumeof radioactive waste to be generated in postulated nuclear or
radiological emergencies should be identified, to the extent possible, on the basis of the hazard
assessmentaking into account past experience

- Guidance should beut in placeon the characterizéon and eategerizationclassificationof
radioactive wastewhich takes into account the diversity of radiological, chemical, physical,
mechanical and biological properties of the waste to be generated in a range of postulated
emergenciesn accordance uh the existing—natieaalpplicableregulations and guidanaan
radioactive waste management

- Guidance should bput in placeon the handling of conventional waste and radioactive waste
during an emergency, which describése acceptance criterighat-type of radioactive-waste
cah-be-aceepted Bxisting storage or disposal facilities be appliedor waste generated in the
emergencyGuidance on measures faehandiingmanagemenof wastethatdeviates from the
acceptance criteria of existing facilgieshouldalso be given This guidance should be in
accordance with thexisting-natioralpplicableregulations and guidance on waste management.

- Methodologies should be developed for initiating radioactive wasteigppesal management
activities (e.g. saggation, packagingransport, storagein a timely and appropriate manner
following the emergencyAs part of these methodologies:
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- Options for radioactive waste minimization (suchcBsarancereuse and recycling)
that are feasible should be identified

- Necessary tools, equipment, procedures, training, drills and exercises to support
effective waste management should be identified and put in.place

- Limitations of available options and resources should be identified and well understood by all
interested arties and mechanisms for requesting and obtaining international assistance should
be determined.

4.183. The guidance othe characterization andategerizatierclassificationof radioactive wasté

bullet 5 of para4.182should t&e into account the complexityf the characteristics of radioactive

waste generated during the emergeicoynpaedto radioactive waste arising from normal operations.
Thus, it may necessitate identifyingw-specifictechniques and methodologigst maybe available

to characterize the waste to complement those used for waste arising from normal operations. The
general requirements and guidance on waste characterisation can be found3s-Ref§.

Review othenational framework

4.184. Establishment of themergency arrangements described in phia&2should be accompanied

by a review of the national framework for the safed securenanagement of the radioactive waste
established in accordance wiitef. [34]. The aim of this review is to identify if there is a need to
improve the national framework to accommodate radioactive waste generated in a nuclear or
radiological emergencyConsiderations should includeut are not limited toa) the applicability ofa
setexemption/clearance amghtegerizatiortlassificationschemes for such waste, if availghie the
robustness of safety demonstraiand licensing processeandc) their impact on the management of
radioactive waste in @ely manner following the emergency.

4.185. The national framework should be revised, as appropriate, to facilitate the management of
radioactive waste following a nuclear or radiological emergency in a timely maiakérg into
accountthat for smallscale energenciesthe management of radioactive waste may easily fit within

the available waste management options and respective licensing franestedrfishedn accordance

with Refs[34] and[38]{3#A.

Radioactive waste versus conventional waste generated during the emergency

4.186. As seen in past emergencies, authorities may be under public and political pressure to consider
all waste resulting from the emergency as radioactive wakeejustification of ach decisions should

be carefully considered, as management of waste and its impact on the economy and society can be
further complicated by introducingpw criteria, compaed with those deried from radiological
protection considerationsn the IAEA sSafety Glossargtandards radioactive waste is definems

follows: :

fiFor legal and regulatory purposesstethat @ntains, or is contaminated with, radionuclides
at concentrations aactivities greater tharclearance levelas established by thegulatory
body [24]

This definition recognizes that material with activitgncentrations equal tor less thanclearance
levels is radioactive from a physical poiof view, but the associated radiological hazards are
considered tde negligible.
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4.187. The identification and classificatioof radioactive waste generated in an emergency should
consider the exemption/clearance levgilen in Schedule | ofGSR Part J3] or relevant national

criteria establishedor the same purposén accordance with the national policy and strategy for
radioactive waste management. For the waste below these levels, arrangements should be made to
managet within conventional wastenanagement practicewhere possible, and thtsminimize the

amount of material declared unduly as radioactive waateere exemption/clearance levels and
conceptsor relevant national criteria established for the sgugposeare appropriately applied,
conventional measures taken by workers foirtpeotection while dealing with such waste (e.g.

gloves, masks et¢3hould beassessed as adequdtteproviding for their radiationprotection.

4.188. Considering para4.187 authorities and organizations with responsibilities donventional
waste management should also be engagédhe preparedness stage the development of
arrangements regarding radioactive waste management following an emergency.

Pre-disposal management

4.189. The radioactive waste should be properly sedgeshand characterized as early as possible in

the transition phase taking into account both radiological anetadialogical aspects of waste (see
Refs[34- 3637]). Emergency arrangements should also considerithatder to supportatherthan
delaysthe emergency response actions, radioactive waste may need to be managed during the urgent
and early phasédefore its characteristics are fully understood (e.g. to allow for mitigatory actions to

be taken while protecting emergency workets).all circumsances,the mixing of waste from
different origins and/or composition should barefully considered for eapliance with national
regulations and guidander radioactive waste management

4.190. Based on the characteristics of the radioactive waste, prediggigais should be selected
taking into account the general requirements for the predisposal management of radioactisetwaste
forth in Ref.[34].

4.191. Advanced arrangements for predisposal management (e.gtregtment, treatment
conditioning,transport storage) of radioactive waste arising from a nuclear or radiological emergency
should include consideration of:

- National experience in radioactive waste management;
- Acceptable waste collection points and their characteristics;

- Acceptable storage site characteristics (such as geographical, papsidamographi@spects,
as well asthe proximity to the affected site/areand the availability of necessary public
infrastructure)and

- The reed for transport of radioactive waste, egimceto transport regulationg9]{38} and any
deviation from established practicas necessary.

Disposalmaragement

4.192. Considerations for disposal optiotiet depend on both the nature of the emergency and the
national poligy and strategy on radioactive waste management may be less urgent compao#ukewith
aspectsof predisposal management. Thus, identifyfrgal-disposal options should not delay the
timely decision for terminating a nuclear or radiological emergency lendubsequent transition to
the new normality.
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Managing human remains and animal remains

4.193. Para. 5.88 o6GSR Part 12] requiresthat consideratiobe givento the management of human
remains and animal remains with contamimatés a result of a nuclear or radiological emergency,
with due account taken of religious practices and cultural practices.

4.194. Arrangements to prepare for the management of human and animal remains with
contamination as a result of a nuclear or radiologioargency should include:

- Identification ofcommonreligious practices and cultural practices within the State;

- Identification of possiblenanagementptions applicable to the identified practices and the type
of exposure (internal or external);

- Consultatbn on what managemenbptions may be acceptablgith the relevant interested
partiesthatinclude representatives of different religious growgrsj

- Training of workers assigned to handle the remains on basic radiation protection principles
including waygo preventhe spread of contamination and inadvertent ingestion.

4.195. Conventional measures taken by workers for tgeireralprotection while handling remains
(e.g. gloves, masketc.) should be considered adequate to provide forrdudimtionprotection

CONSULTATION WITH THE PUBLIC AND OTHER INTERESTED PARTIES
General

4.196. A successful transitioffom an emergency exposure situatioran existing exposure situation

is alsoaboutfacilitating therecoveryof individuals and the community from their lossesaimanner

that sustains their physical, emotional, social and economicbelyy. Therefore, emergency
management shoukhableactive participation and involvement of the affected local communities and
other relevant interested partigs the transitionphase (see prerequisite in paBal?). An active
involvement of interested parties will not only increase public trust, credibility and the societal
acceptance of the arrangements planaieithe preparedness stagecluding the prerequisites to be
met for terminaing the emergencybut will also enhancéhe community resilience to nuclear
radiological emergencies.

4.197. In recognition of para4.196 Requirement 18 d6SR Part 72] requires:

- The termination of a nuclear or radiological emergency includes prior consultation with
interested parties, as appropriate

- The government ensures that, as part of its emergency preparedness, arrangements are in place

for the terminéion of a nuclear or radiological emergendyhe planning process includes
arrangements for consultation of interested parties

- Adjustment of protective actions and other response actions and of other arrangements that are
aimed at enabling the terminati@f an emergency be made by a formal process that includes
consultation of interested parties.

4.198. Involvement of, and consultation with, relevant interested parties should start as early as
possible during the preparedness stage and should develop wiilm &m @ontinue, as appropriate,
during the transition phase and after the termination of the emergency.
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4.199. As shown in Fig4.2, the consultation process should vary in form and extent throughout the
various phases of an emergenaljowing for an effectiveesponse during the emergency phase with
limited or no consultation at all. In the transition phase, as the situation stabilizes and more
information becomes available, consultation with relevant interested rtiakistart and gradually
increaseto ermable a progressive engagement ofterested parties and their contribugoto
implementing an effective protection strategy.

4.200. During the emergency response, particularly timee period when decisions about the
termination are to be made, public opinion ameldia response are to be closely monitored in order to
ensure any concerns or rumours are addressed prdg2iptly

4.201. Consultation with relevant interested parties should be based on effective communication
mechanisms which aredaded on transparency, inclusiveness, shared accountability and measures of
effectivenessand should allow for feedback to be accommodated in a timely fashion.

4.202. The responsibility for ensuring that the public and other relevant interested paviédseba
consultedshould be with the relevant organizationsat all levels in line with the predetermined
consultation mechanism and responsibilities.

&
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Fig. 4.2. Involvement ofand consultation withinterested parties during different phases
of a nuclear or adiological emergency

Preparedness stage

4.203. Interested partiesvho areto be involvedin and consultedon nuclear or radiological
emergency preparedness and response should be identified during the preparedness stage. Special
attention should be given to avdise and balanced representation among the recognized interested
parties including individuals with special needs and different backgrounds.

4.204. Mechanisms to involve and conswiith relevant interested parties should be developed to
allow for understandiy the complexity of the community, recogrzing the communityd sapabilities

and needs, fosterirgrelationship with community leaders, building and maintaining partnerships and
empowering local actions. The actual involvement of different intereste@gaviii depend on the

actual situation (type of emergency, source involved, consequences expected), the scale of the
emergency expected and the phase of the emergency

4.205. As part oftheconsultation mechanisms, the following should be determined:

- The djectivesof the @nsultation;
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- The targted interested parties;

- Applicable legal and regulatory requirements;

- Timeframes for effective consultation;

- Relevant documents to be published or otherwise made publicly available;

- Ways in which the interested parties ncaynment, diectly or through representative
consultative bodie®on relevant documents;

- The possibility for public meetings, formal hearings and other appropriate means of
consultation;

- Arrangements for revieiwg and asseg®gy the result of the consultat;

- Provisians to consider the resulf the consultatiomn the decision making processes.

4.206. Interested parties should be made awatehe preparedness stagé the rationale for the
optionsconcerning therotection strategyas well asof the consequeesandlimitations associated

with the implementation of different protective actions and strategies. The interested parties should be
fully aware that, while many aspects can be considered in advance, emergency situations can be
dynamic and the specidi conditionsthat exist at the time of an emergency may require flexibility to
adapt the protection strategy or management options to cope with the actual situation.

COMPENSATION OF VICTIMSFOR DAMAGE

4.207. Many past oclear or radiological emergearsresuledin theloss of life, health consequences
and loss of or damage to property and the environmeig.ld$s anddamagemay havean adverse
impact on the economy, industityade tourism, agriculture anthe quality of life of those affected.
Ensuring a efficientreturn to normal social and economic activities following the emergeriiely

to necessitatgpaymentof compensation fothe damage caused either by the emergency or by the
emergency response actions taken.

4.208. Para. 4.6 ofSR Part 12] requirestha government§iensur e t hat arrangeme
for effectively governing the provision of prompt and adequate compensdtiactims for damage
caused by a nuclear or r ingpamadraphy iaddrads tbempensatipe nc y 0 .
based on the legal regime of civil liabilit®ther possible forms of compensatibatare not based on

the civil liability regime are not covered.

4.209. Compensatioffior damagecaused by radiological (i.e. nanuclear) energencies is exclusively
governed byhenationalapplicableaws of each Stateand no international treaty $iheen adopted to
harmonizethe variousnatienatlaws. Compensation is usually based_applicable ratienatrules
relating toc&ivil liability § in particular those relating téhird-partyd (i.e. norcontractual) liability,
which are also known in some legal systemsiasd lawd rules. Under the general rules relating to
third-party liability, a person causing someone else a loss or harm Ipay wompensation for the
damage caused. In most legal systems, specific rules have also been adopted to goyeriythird
liability for damage caused by dangerous activities, such as those involving a pdteraaliation
exposure.

4.210. In the caseof nuclear emergencies, a number of treafisseRefs [4039- 4647]) have been
adopted in order to harmonizetienallaws relating to thireparty liability for nuclear damage caused
by emergencieat nuclear installations, as defined, and in the course of trargparclear material to
and from such installation¥hus, @mpensation for nuclear damaigeStatess baseceither on thee
treaties or omationalapplicablerules implementing them.
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4.211. All of these treaties are based on the same basic principles ofligbility for nuclear
damage. These principles are: exclusive liability of the operator of a nuclear installation; strict (no
fault) liability of the operator; minimum liability amourtheoper at or 6s obl i gati on
through insurance or ath financial security; limitation of liability in time; equal treatment of victims;
and exclusive jurisdictional competence of the courts ofcaméractingparty. In addition, some of
these treaties provide for supplementary compensation based on puidg ih cases where the
financial amount available under the civil liability regime is insufficient to comperieateuclear
damage.

INFRASTRUCTURE
Plans and procedures

4.212. Requirement 23 ofGSR Part 7[2] requires that emergengylans, procedures and other
arrangementde establishedat the preparedness stader an effective response to a nuclear
radiological emergency. In order to ensure timely and effective response froondbe of the
emergencywntil the time the emergey is terminated, these arrangements should cover the transition
phase consistently with the guidance provided in this Safety Guide.

4.213. The emergency plans, procedures and other arrangements for the transition phase should be
developed by all relevant orgaations in a mannehat wouldallow for the effective implementation

of the protection strategwhich includes considerations foreetingthe prerequisites in Secti@and

taking into account the results from the hazards assessment.

4.214. As more organizatitss and partiebecomeinvolved during the transition phase, the national
emergency plan developed in line with para. 6.1G8R Part 2] should clearly describe the roles

and responsibilities of all relevant actors during {phase and beyon@his should account fany
changes in the authority and discharge of responsibilities between different phases, the triggering
mechanism of this change, the coordinatimrangementghe decisionmaking processes and criteria,

the saffing resources required, the type of data and informaktiatneed to be transferred or made
accessible by relevant parties and the arrangements and mecfwrdamying it out

Training, drills and exercises

4.215. Requiremerg15and 23of GSR Part 2] requires that:

- The operating organization and response organizations identify the knowledge, skills and
abilities necessary to perform the functibmisemergency response

- Governments ensure that personndévant for emergency response take part in regular

training, drills and exercises to ensure that they are able to perform their assigrataes

functions effectively in a nuclear or radiological emergency

- Exercise programmes are deysd and implemented to ensure all functions for emergency
response and all organizational interfaces are tesgdtable intervals

- The operating organization and response organizations make arrangements to review and
evaluate responses in exersisen order to record the areas in which improvements are
necessary and to ensure that the necessary improvementdare ma

4.216. The knowledge, skills and abilities necessary to carry out activities during the transition phase
may differ from and may extend beyond those necessary for the emergency phase. Therefore, the
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selection of the requisite knowledge, skills and abilit@rspiersonnethat will beinvolved during the
transition phase should consider the different aspects of the transition ghdsshould also target
those personnehat will be engaged.

4.217. The training programmes developed in the area of emergency pregeseahd response at
different levels for the transition phase should consttierpersonnelthat will participatein the
training and reraining These programmeshould also considehe level of the training (duration,
frequency, type and format, pemoance reviewetc.) warranted fothe different personnel carrying
outthedifferent activities during the transition phase.

4.218. The exercise programmes developed and implementesys@maticallytest the overall
adequacy and effectiveness of the emergenmangements should include the objectivdaailitating

the timely resumption of normal socethd economiactivity being tested within an agreed timeframe

(once everythree tofewive years) including the participatiof the relevant organizations. Slina

scale exercises (e.g. table top exercises) should also be designed and used frequently to test various
aspects of the transition phase (coordination, information exchange, transfer of information and data,
changes in authority and in discharge of resfhilities decisioamaking processe®tc.) within an
organizatiorat thefacility, local, regional or national levels.

4.219. As part of the management system, traininigill and exercise programmes should be
evaluatedand areas of improvemerghould beidenified. The feedback from this evaluation should
be used for review and, as necessary, i@visf the emergency arrangements for the transition phase.

Logistical support and facilities

4.220. Requirement 24 oSR Part 2] requiresthat governments ensure that adequate logistical
support and facilities are provided to enable emergency response functions to be performed
effectively. To enable the termination of the emergency, adequate logistical support and facilities
should be madevailable, when and where necessary, during the transition phase.

4.221. The logistical support and facilities requirddring-the-transitieh-phasshould be identified
and selected in consideration of the activities necessary to be carried out during thentnainae to

meetthe prerequisites in Secti@ Arrangements fothe acquisition, deployment and mobilization of
the logistical support should be established and communicatedthéthelevant parties at the
preparedness stage.

Quality management system

4.222. Requirement 26 o GSR Part 72] requires that governments ensure that a programme is
established within an integrated management systewatantthe availability and reliability of all
supplies, equipment, communicationteyss and facilities, plans, procedures and other arrangements
necessary foan effective response in a nuclear or radiological emergency, which includes periodic
and independent appraisals, arrangements for incorporating lessons learned from reseaticty oper
experience and exercise and for record keeping. The programme should cover all the arrangements for
the transition phase.
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APPENDIX
CONSIDERATIONS FOR ADAPTING OR LIFTING PROTECTIVE
ACTIONS AND OTHER RESPONSE ACTIONS

I.1. This Appendix provides the geme criteria andoperational intervention level©(Ls) that
should beconsideredas initiatos for adapting ofifting protective actions and other response actions
implemented ira nuclear or radiological emergentgking into account those establishiedRefs|[2,

5]. It alsoprovides guidance on further considerationsaiapting or lifting specific protective actions
and other response actions

1.2. Nationalgeneric criteria an@®ILs should be established at the preparedness &tagygport
adapting orifting specific protective actionsind other response actigraking into account those
contained in Table.1. These pre-established OlLg$or the transition phasghould be used tmitiate
considerations foadaptingor lifting specific protective actits (i.e.whatprotective actions may need
to be lifted,when this might happen and to whom it may applyaccordance with pard.67.

1.3. Following the preliminary screeningobased onthe preestablishedOILs, the decision on
adapting or lifting of protective actions should laken on the basisn an assessment of the residual
dose from all exposure pathways against thespteeference levétee para4.58and4.75).

1.4. The pre-established OlIL$or adapting or lifting protective actions and other response actions
should considéf:

- The generic criteri@stablished in Ref2] for enabling the transitioning to an existing exposure
situation (see qra.4.65);

- A groundexposurescenario in which it imssumed thain the affected areall members of the
public, including those most vulnerable to radiation such as pregnant womehikindn,will be
living normally® and that the lifting of restrictionson food, milk or drinking water will be
implemented through the use of OI[H* (see Table 1.1);

- Allindividuals being exposed

- The contribution from all relevant radionuclidasd their progenies

- The contribution from all relevant exposure pathways

- Any behaviour of the radionuclides that will have a significant impact on the OIL;value

- The relevant effective dogannual)and as appropriategrgan dose calculatiorfgnnual o for
the full period of inutero developmertt)

- The response of the monitoring instrungent

- Relevant perational requirements (eugsability ofOILs under field conditions)

- The orerall protection strategy

34 Further details on the methodgl for deriving OILs can be found iRef. [48][47.

% That is,carrying out normal activities, such as children playing on the ground and peoplagvoukside.

% The combined use of OfLand OIL6 will ensure that all relevant exposure pathways are considenesting the

ingestion of affected food, milk or drinking water (with OlL@&)e external exposure from radioactive material deposited

on theground (i.e. ground shine), external exposure from resuspended radioactive material (i.e. air shine), inhalation of

resuspended radioactive material and inadvertent ingestion of soil (e.g. from dirt on the hands) yith OIL
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I.5. A methodologythat can be useir deriving a déault OIL*’ value for a specific radionuclide
mix is given below. The relative activity of the radionuclides composing the radionuclide mix will
vary over time due to processes such as radioactive decay, resulting in a time dependemix))L
given by:

o

é i 6 G
e GC(Transibn,E,1a) o 1
< g

2 ~ %% (Egrd-scenarid,(la)3 RA| (t1mlx))9 %

OlL, (t,miX) = &§ (RA, (t,miX) 2 IR )8 Min; ¢ ' T B WF
i + 1a

¢ }88 GC(Transitian,H s, 9mo0) g
1% (Hfoelusgrd- scenario‘,(:l-a)3 RA| (t,mIX)) %
[¢i :

where:

- RAi(t,mix) [unitless] is the relative activity of radionuclide i at time t for a specific radionuclide
mix. It is determined by R&,mix) = A( t , mi[A(©mix]], wiiere A(t,mix) [Bq] is the activity
of radionuclide i at time t, for a specific radionuclide mix

- IRgrd,i[(Sv/s)/(Bq/n?)] or [cps/(Bg/m)] is the instrument response per unit groundaser activity
of radionuclide;

- GC(Transiton,E,1a) = 0.02 Sv is the generic criterion u$ed transitioing to an existing
exposure situation based on the total effective dose to theerfatge person over 1 year [2]

- GC(Transition,khes9Mo) = 0.02 Sv is the generic criterion u$edtrarsitioning to an existing
exposure situation based on the total equivalent dose to the fetus over the péniageno
development [2]

- Eg,dscenano,(la)[Sv/(Bq/mz)] is the total effective dose to the representative person over 1 year for

| the groundexposurescenario, per unit ground surface activity of radionuclidgjf4-4;

- Hioetus,grascenaria, (9mMO) [Sv/(Bg/M)] is the total equivalent dose to theefus ovetthe period of in
utero developmenfor the ground exposurescenario, per unit ground surface activity of

| radionuclide {48]f47];

- WF [unitless] is a weighting factor used to allow for the quantification of other considerations.
For the example values given belatwas set to 1 for simpligit

1.6. For a single radionucligeghe equationin para.l.5 will result in a single time independent
OIL+ value. For a single radionuclide mix will result in a time dependent O}{t) curve based on
which a single time independievalue should be chosen. For an emergency involving a variety of
radionuclide mixes (e.g. a nuclear accidetit)s will result in a set of time dependent Q(t,mix)
curves based on which a single timedpdndent value should be chasen

1.7. Examples ofdefault OIL; value$® calculated using the methodology in para.fbb a light
water reactor emergency and f@an emergeng involving a specific radionuclide e.g Cs137, are
given below:

- OlLtwr*= 4.8 pSv/h ambient dose equivalent ratsove gammabaclkground at 1m above
ground level

%" See para. 1.6 of this Appeind
%8 For anuclear or radiologicaémergency involving a large scalispersiorof radioactive material in the environmeiihe
| default value was calculated following the assumptions outlin®&ir{48]f47}. The contribution fran the progenies that
are in equilibrium with respective radionuclides are also considered.
39 0IL+ for a release of radioactive material resulting from a severe emergenligtatveater reacto(LWR) or its spent
| fuel, following the assumptions outlineniRef. [48]{47}.
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- OlLtcs137= 48 pSv/h ambient dose equivalent raabove gammabackground at lrmabove
ground level

1.8. A methodology for deriving a default Qjlvalue for a specific radionuclide mix is given
below. The relative activity athe radionuclides composing the radionuclide mix will vary over time
due to processes such as radioactive decay, resulting in a time dependé@nn@)l.given by:

&3 ) g
i@  GC(Commodiies,E,1a) 0 i
Tees —0: 7
é 6 %% (Ecomm- scenarid,(:l'a)3 RA| (t,le)) 9 %
OlL (t,mix) =58 (RA, (t,mix)® IR, )0 Min; & A
i - Ta .
¢ }88 GC(Commodites H ., 9M0) g
]\f% (Hfoetuscomm scenarid,(la)3 RA| (t,le)) %
Ci :

where the factors are described B &nd

- IRcommi [(SV/s)/(Bg/n®)] or [cps/(Bg/M)] is the instrument response per unit activity of
radionuclideiontheneghood commod;i tyés surface

- GC(Commodities,E,1a) = 0.01 Sv is the generic critefiomonfood commodities based on the
total effective dose to the representatperson over 1 year [2]

- GC(Commodities,Hews9mo) = 0.01 Sv is the generic criterifor nonfood commaodities based
on the total equivalent dose to tloetus over the period of in utero development [2]

- Ecommscenariof(18)[SV/(Bg/nT)] is the totaleffective dose to the representative person over 1 year
for a nonfood commoditie§exposurescenario, per unit activity of radionuclide i on the +ioad
commodityb6s surface

- Hioetus,commscenarid, (9MO) [Sv/(Bg/nT)] is the total equivalent dose to theefus overthe period of
in-utero developmenfor the nonfood commoditie® e X pseenario, gper unit activity of
radionuclideionthenechood commodi tyd6s surface.

1.9. For a single radionuclide this equation will result in a single time independeavéllie. For
a single radionuclide mix it will result in a time dependent t)L.curvebased on which a single time

independent value should be chosen. For an emergency involving a variety of radionuclide mixes (e.qg.

a nuclear accident)t will result in a £t of time dependent Oi{t,mix) curves based on which a
single time independent value should be chosen.

I.10. The ambient dose equivalent rateould bethe preferable quantity faground monitoring and
for monitoring commoditiesduring a nuclear or radiologhl emergency. If the radionuclide or
radionuclide mixis such that tb ambient dose equivalent ragenot usablée.g.measured values are
within the gamma backgroujidhe beta or alpha count rateeed to benonitored andisedinstead.
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1 TABLE I.1. GENERIC CRITERIA (GC) FOR THE PROJECTED DOSES AND GIFOR INITIATING CONSIDERATIONS TO ADAPT OR LIFT SPECIFIC
2 PROTECTIVE ACTIONSAND OTHER RESPONSE ACTIONS

Protective

GC for taking the action [2]

GC for congdering to

adapt/lift the action

b

OlLs for considering to adapt/lift

H . .
action for {%eé“;u” the action Consideration
E® Hoetus E? period of in
utero
development
O 100 "6 100 m o «I5] Substituing evacuation with relocation
the first year '
Lifting the evacuation only if limited
restrictionsare still necessarfpr people
. living normally in the aredaking into
<100mSvini 454 gy <O0IL2[5] account(1) theactualresidual dosgin
- < the first year : h f level
Evacuation @) _1 00 m{oO _1 00 n comparison to t e_p_met reference level,
the first 7 days | the first 7 days and(2) the preonditionsreferred tan para.
4.102
Lifting the evacuation alongith the
d 20 m - decision to terminate the emergency
year O 20 mS < OlLy (seeparas I.5 and 1)6 exposure situation the prerequisites

specifiedin Section3 and the preconditions
referred tan para.4.102are fulfilled.
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Lifting therelocaion only if limited
restrictions are still necessary for people
living normally in the area, taking into

= 10.0 mSvin 100 mSv < OIL2[5] accounty(1) the actual residual dosis
the first year .
comparison to the prset reference level,
O 10 0forn and(2) the preconditionseferred tan para.
. O 100 m! the full period 4.102
Relocation ; i
the first year of in-utero
development
Lifting therelocationalongwith the decision
N . to terminate the emergency exposure
Oear2 0 m O 20 mS me<tr% Ié‘gléde”xﬁi?]gasneda?g It hS(; situation if the prerequisitegpecifiedin
y gy para.l. Section3 and the preconditiongferedin
para.4.102are fulfilled.
Food, milk and ) O 10 fomS Estimatingtheactual doses from ingestion
drinking water O 10 mS thefull period | <10 mSvin <10 mSv < OIL6 [5] pathway and their contribution tbe
restrictionsin first year of in-utero the first year residual dose from all exposure pathways
affected areas development before lifting the restriction
Food, milk and ) O niSvfor
drinking water O miSvper the full period <1 mSvper  _ 1msv < Guidance values in ReB1] Lifting restrictionson trading food, milk and
restrictionsfor year of in-utero year drinking water internationally.
international trade development
Non-food ) O 10 fomS Estimatingthe actual dosesom the use of
commodities O 10 mS: thefull period | <10 mSvin < OlLc (derived based on the nonfood commoditiesnd their contribution
- ; : : . <10 mSv . . -
restrictions in first year of in-utero the first year methodologyoutlinedin para 1.8) to the residual dose from all exposure
affected areas development pathways before lifting the restriction.
I(:Ic?rgrf:gc?ities . O miSvfor
o ; O niSvper the full period | <1 mSvper < OlLc (derived based on the Lifting restrictionson trading norfood
restrictions in ; <1mSv o oo ;
year of in-utero year methodologyoutlinedin para. 1.8) commodities internationally.

affected areas for
international trade

development

1
2

& Effective dose.

® Equivalent dose tthefetus.
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ANNEX |
CASE STUDIES

This Annex provides case studjes consideration of thguidance and recommendatiqgm®vided in
this Safety Guide of the emergencyresponse tothe FukushimaDaiichi accident(2011), the
radiological acment inGoianig Brazil (1987) the Paksfuel damagencidentin Hungary(2003)and
the incidentinvolving astolen radioactive source lueypoxtla Mexico (2013) They briefly cover
the management of théncidents andaccidens and their consequences, from the declaration of
emergencyto the period of prgarationfor dealng with the recovery aspects and with theng term
conseqguences under a different expesituation

The four case studidmve beerselected to present representative examples for transitioning to either
a plannedexposure situatiorfthe Raks fuel damageincident and the stolen radioactive source in
Hueypoxtlg or an existing exposure s#tion (the Fukushima Daiichi accident and the radiological
accident inGoiania) Theexamplesare also intended woveremergencies associated with theclear
industry as well agiith theuse of radioactive source in other applicatjdmespective oftie initiating
circumstances

The case studies provided in this Annare neitherintended to give an extended description of the
incidents oraccidens andthe respectiveemergencyesponseaior to evaluate the manner these events
were managedEach case agtly is used todraw conclusions against the prerequisites elaborated in
Section3 of this Safety Guidewith the aimof facilitating the understanding of the guidance provided.

The terminology used in thesase stuigs generdy follows the terminology wed in the associated
referencesand employed bythe Member Stateis which the incidents or accidentsccurred thus, it
does nonhecessarilgorrespond to the terminology used in the IAEA Safety Stan@erss

I.1. THE FUKUSHIMA DAIICHI ACCIDENT, JAPAN

The Great East Japan Earthquakéh-a moment magnitudef 9.0, occurred at 14:4@Japanese
Standard Timedpn 11March 2011. The seismic motions and the tsunami caused by the earthquake led
to severe damage to the Fukushima Daizlilear power plantNPP) operated bythe Tokyo Electric

Power Company (TEPCOAs a result, the planyhich had six boiling water reactors (BWRS)
experienced a station blackout, itke loss of allexternal power and practically its entmternative

power supply. At Unitdi 3, which were operatg at full powerat the time of the accident, theactor
coreseventuallymelted and a large amount of radioactive materiabveleased into the environment.

Emergency declaration and urgent protective actions

At 19:03 on 11 Mark 2011, the nationabovernment established tlse-called Nuclear Emergency
Response Headquarters (NERH@) the same timé he decl aration of a fAnuc
issued.

At 20:50 on 11 March 201Xhe Fukushima PrefectrGovernment decided to asuate residents
within a radius of 2 km of the Fukushima Daiichi NPPwever, just over half an hour latet,24.:23,
the nationalGovernment issued arder for theevacuatiorof an area within 8 km radiusof the plant,
andfor shelteringin an area whin a radius of B10 km. At 05:44 on 12 MarcR011, the national
Governmentextended thevacuatiorto an areawithin aradius of 310 km At 18:25 following the
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hydrogen explosion in Unit 1 of the Fukushima Daiichi IN##@ evacuationvasfurther exterded to
an area within a radius of 20 kohthe plant.

The order fotheshelteringof residents living ira 20i 30 km radiusf the plant was given at 11:00 on
15 March2011and continuedo be in effecfor 10 days. Or25March2011, the nationalGovernmem
recommenddthat the residentgoluntaily evacua¢ the aredecause of the difficulties causedthg
prolonged sheltering.

Administration of stable iodine for iodine thyroid blocking was not implemented uniformly. Some
local governments distributed bta iodine tablets but did not advise the public to take them, others
distributed the tabletalong with advice for their ingestipwhile still others awaited instructions from
the nationalGovernment.

On 21 March 2011, the nation@bvernment began togge restrictions on the distribution of specific
food, which evolved with the changing situation. Food restrictions were formulated on the basis of the
results ofthe monitoring of food samples that determined which foods were exceedintibaal
criteria andmarkedthe geographical location(s) affected.

Early response actions

On 11 April 2011, the nation&overnment announced that the criterion of 20 mSv gogjected to

be received within one year from the date of the accident would be udetttoine the areas beyond

the 20 km evacuation zone from which people majhbneed to beelocated. On 22 April 2011, a

6del i berate evacuati on 2aOkmav@cuatienzonetschinclhudedtiehed be
areas where thprojected dose criterionf 20 mSv mightbe exceeded. The nation@abvernment

ordeedthat relocation of people from this arglaould be implemented in approximately one month.

On the same dayhe NERHQissued annstructon for restricted access the 20 km evacuation zone
(éstricted aread) .

I n addition to the Odeli berat e @énvcase af&mergendy ar ea b
(hereinafterr6 e vacuat i on 6)was esgtablislteed ona22 é\pril 2011. Residents of the
6evacuati on pradvsedricestiter mregaauate by dheieown means in the event of

possible renewed concetnse gar di ng the Fukushima Daiichi NPP.
pr epar edliftedroe 20&Bepieraber 201As a result of the monitoring conducted beyond the
6rested aread (i .e. the 20 km evacuation zone)

locations were identifiedvhere theprojected doset bereceived byresidentswas above 20 mSv

within one year after the occurrence of the accident. On 16 20tik the nationalGovernment
announced a guideline which specified that t hes
recommended f@r30 Jenedid uwesigndtm fGhese locationsommencedand by

May 2012, numeroubcationswith almost 300 houses had beedentified ass u cspecifit spot§

However, evacuation orders based on the Nuclear Emergeneyefehot issued for residents of the

Gpecific spot8 Instead, he national @vernment providethem withinformationthataleried themof

the possibility of radiation exposure and suppottesnif they nee@dto be evacuated.

The areas and locatiomghere protective actions were ordered recommended until 30 September
2011 are shown in Fig-1.
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Fig. I-1. Areas and locationshereprotective actions were ordered an recommended until 30 September 2[111]

Transition to long term recovery

® Specific Spots Recommended for Evacuation!

In developing arrangements for the transition from the emergency phase to the retaserafter
the accident, the Japanese autharitecided to apply the latest recommendatairtbe hternational
Commission on Radiological Protection BE) [I-2, I-3]. Althoughthe Nuclear Emergency Agit-4]
included a chapteon generaldeasures forRestoration fromNuclear Emergencf the specit

policies, guidelines and criteria, as well @ overall arrangements for the transition from the

emergency phase to the recovery phagseedeveloped after the accidghtl, I-5].

The overall responsibility of managing the process for returningtmality rested with NERHQ he
Nuclear Emergency Act specified that termination of NERHQ would take place whdedlagation
of the cancellation of a nuclear emergency situation is isSteENuclearSafety Commission (NSC)

was given responsibilitio provide advice on the termination of the emergdhc).

On 17 April 2011, TEPCO issued a roadmag{] that outlined the steps towards recovery on the site.

In particular, the roadmagputlined the basic policy, targets and immediate actions in thasapé

cooling, mitigation of consequences, and monitoring and decontaminafipn [l

With regard to offsite recovery, e @olicy for Immediate Actions for the Assistance of Nuclear

Suffererwasissued and roadmap wagstablished by the NERHQ on 17ay12011H-A-defining

the objectives and conditions to be met for returning to norm@lif§] This roadmap indicated the
need for einforcement and continued implementation of monitoring, efforts related to evacuation
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areas, efforts to help evacueesurathome, and other support measutedisted nine groups of

actions, divided into steps that were scheduled to be implemented over different targettpatiods
were also related t o-site heeovelyliyid-Quly 201 wittandBianpnths or o n
andin themid-term.

The nine groupof actions were:

1. Actions for the restoration from the accident at the Fukushima Daiichi NPP;

2. Actions related to the area evacuated based on plant condipdos 20 kmradius of the NPP
(6 astricedared);

3. Actions related to the aréa@m which people wereelocated ¢ eliberatesvacuationared;

4. Actions related to the aréa which people weradvised to sheltelb(\acuationpreparedarea in
case ofemergency;

5. Ensure the safety and reassurance of thdeetad;

6. Secure employment, and provide support for farms and industries;

7. Support the local municipalities in the affected areas;

8. Compensation to sufferers and affected businesses, etc.; and

9. Actions to assigthosereturning to areas that thd@een evacuated

The roadmap was intended to facilitate communication and preparations for the transition to long term
recovery operations and the resumption of normal social and economic activity. It allocated
responsibilities and specified other organizational aspedise transition process arspecifiedthe
objectives and conditions ftihetermination of the emergency phdk4].

The attainment of Step 1 of Action 1 (O6Radiati on
(6Rel ease of rialsadsdunderacortrobnderadiatiant dowsés being significantly held

downd yvas confirmedbn 19 July 2011 by monitoring results indicating that the release of radioactive
materials had steadily declined since tmesetof the accident. Actionsi2 outlinad the steps to be

taken in the areas where the population had been evacuated, relocated or advised to shelter.

During the emergency and transition phaskee NSCgavevarious kinds of technical advice about
radiation protection to residents in the sundimg areasOn 19 May 2011, the NSC issuis views
onthe basis of advices on radiation protection

Reopening of schools

Fukushima Prefecture requested the Localclsar Emergency ResponseHeadquarters (Local
NERHQ) to indicate the criteria for reopegthe schools and the other educational facilities in the
prefecture. In responsthe Ministry of Education, Culture, Sports, Science and TechnadlbtigXT),
after consultation with the NSC, decidea19 April 2011 thata dose criterion of 20 mSvl/y is uséor
that purposeln accordance with thisriterion MEXT decided to restrict theutdoor activities of
children and students only at schools whiwd school and kindergarten grounds with air dose
measurements of more than 3.85 v. Thie reopening of schools was categorize@dmaction in an
existing exposure situation, while the establishment obtekberateevacuationareadwas handled as
an emergency exposure situation. However, in both cases, the criterion of 20 n&stedrannual
dose was usdd-1].

Environmental monitoring

On 13 June2011 the OPlan to Conduct Det ai |RadnedMoni t o
Ev acuat i[l8wasfanneunded his plan addressed monitoring afr, soil, forests, wateand
humar-made materials (such dsomes and road3_in the Gestricted are@and the deliberate
evacuationaréa. The results of ttbkeuseddndeveloprmodelgrojecesfoe | nt
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decontaminationln July 2011, a coordination meeting was heldhat national level among relevant

ministries, Fukushima Prefecture and TEPCO in order to promote coordination in relation to
monitoring. A comprehensive monitoring plan was finally issued in August 2011 that also specified

the roles of various organizatie which was revised later onhé planstipulated that environmental
restoration of the area surrounding the Fukushi
meet the needs of childrends health ahddl peopl eds

Health surveillance

On 19 May 2011, Fukushima Prefecture established the Fukushima Prefecture Health Management
Survey Committee. The purposéthe different surveys was alleviate the concerns of Fukushima
residentgelated to the&NPPaccident ad to ensure their safety and comfort in the long term through a
health monitoring scheme. The health management surveys codrgphssic survey of all prefectural
residents and a more detailed survey of children aged 18 or younger, pregnant womeerarfdroth
whom additional surveying is deemed necessBoy the basic survey, questionnaires were sent to
individual residents anthe responsesere used to estimathe external radiation exposure during the
period of the highestair doses On 30 June 2011, the Fukushima prefecturgovernmentbegan
sendng questionnaire$o evacuees frorhigher contamination areashich dealt mainly with dietary
andbehaviourissuesin the weeks andnonthsafter 11 March 2011. The same set gfuestionnaires
wassentto dl remaining citizens of the prefecture on and ag@®rugust D11 The detailed survey
included four distinct parts:(1) a thyroid examinatiorof children aged 18 and youngémarget
population: about 385 000)2) a health survey with an additional cawipensive blood test
(210000}, (3) a surveyof pregnant womergapproximately 15 000 each yeaand(4) a survey on
mental health andféstyle (210 00Q)

The first round of the thyroid ultrasound examinations started in October 2011 and was completed in
March 2014. The second rourmkganin April 2014 and will beconcludedin March 2016. An
ultrasound examination of children will continue to be carried out biennially until the participants
reach the age of 20 yearbhereafter they will be examinecevey five years. The comprehensive
medical checlups started in July 201dndinclude tests for body mass index, glycated haemaoglobin
(HbAZXlc), liver function and blood pressure. The survey of pregnant women and nursing mothers
involved a questionnairemat wa sent out to all mothers who were given a Maternal and Child Health
Handbook between 1 August 2010 and 31 July 2@ldas returned by about 15 000 respondents.
This survey is being updated every year to take account of new data, particularly on pesgmahc
births. The mental health and lifestyle survey was conducted twice, in January 2012 and Janyary 2013
with questionnaires covieig physiological and mental conditions, lifestyle changes, experiences of
the earthquake and tsunami, and radiatiortedl&ssuesto provide adequate mental care and lifestyle
support for evacuees-10].

Emergency workers and helpefsom the public

The provisions for the protection of workers were gradually modifiedng the transition phase
depending on the work beg undertakenThe increased doswiterion for emergency workers of 250
mSvwas withdrawn gradually starting on 1 November 2firinewly engaged emergency workers
and on 16 December 201Xwhen theattainment ofthe cold shutdown statat the plant was
announced) for most emergency workfrd]. However, there was a continued need for about 50
TEPCO employeesvorking on the siteo be subject to less stringent dose criteria, owing to the
specifics of the duties theyere carriedut. Thus, t wasnot wuntil 30 April 2012 abouta year after the

40 Applicable for the duration of the emergency work.
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| onset of the accident and several months aftgrouncement of theold shutdown stafethat the

increased dose criterion of 250 mSv was withdrailsofor these orsite emergency workerg-1].

In parallel, thepreparation for the planned decontamination eestorationwork had started. This
necessitatedn establishment of a new legal framework for ensuring adequatection of workers
engaged in these works. This was maidle to the factegulations in Jagn, at thetime of the
accident, did not sufficiently cover activities during the existing exposure situtilonving an
emergency[l-1]. As of 26 August 2011, the requirements for occupational exposure in normal
operationwere applied for all workerasho wereengaged in decontamination workstoration and
waste managemefit1].

In the aftermath of the accident, people from the affected areas, as well as from all over Japan, and
from a number of nogovernmental organizations (helpers) volunteereassist in such activities as

the provision of food, water and necessities, and later in decontamination and monitoring activities
Relevant guidance had been prepared to allow for their protection within the dose limit for the public
under normal operatien(1 mSv/y). [#1]

Termination of urgent actions

On 19 July 2011, théd SC i s s Basid Pdlichk en Radiation Protection for Termination of
Evacuation and Reconstructiion-11]l It outlined protection measuras be takeragainst radiatioin
accordancavith the particularexposure situatia) specificallythe emergency exposure situations and
existing exposure situationst set forth the necessity dhtroducing systems for environmental
monitoring andthe dose estimation of individuals that would ctinge the scientific basis for
administrative decisionsto implement protective measuresncluding decontamination and
remediationandto lift the evacuation measures. Over the long term, it recommended combining a full
range of decontamination and irogement methods in setting forth radiation protection measures,
and it stated the public should participate in the planning of activities and policies relabtedeo
measures.

On 4 August011, in response to a request from the NERHQ for its advicenpmecessarghanges

in the protective measurehat werebeing implementedevacuation, relocation and shelterintf)e
NSC providedt h 8tandpoint of the Nuclear Safety Commission for the Termination of Urgent
Protective Actions implemented for the Adent at Fukushima Daiichi Nuclear Power Pianthich
included guidance on the termination of evacuation, relocation and shelteritig The guidance
included three recommendations for teemination of the protective measuigsecific to the areas
thathad been recommended to shelter, relocate and evacuate:

- The projected annual dose to the public is lower than the 20 mSv criterion
- Preparatiorfor the implementation of long term protective actibasg been made;
- A framework for the participation ohé relevant local governments and residentshe
process of deciding on the long term protective aci®dgveloped.
The NSC statemeralso specified conditionfor the termination of the designation for each type of
area (evacuation prepared afeadeliberate evacuation aeand Gestricted ared where major
protective measures were applied.

On 9 August2011, based on thisecommendationthe NERHQ decided to preparer@view of
evacuation areas whidutlinedthe following threeequirements foconfirmation[l-1]:

0] the safetystatus of the NPP
(i) a decrease of the dose rated
(i) restoationof the public service functions and infrastructure.
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Based on théRadiation Monitoring Action Plan for Homecoming regardihg Evacuation Prepared

Area in Gase of an Emergendywhich was established on 25 J@§11, MEXT conducted various
monitoring activities in municipalities of this area. As a result, ambient dose rates at all of the
municipalities including main spots near schoolsere measured andid not exceed 1. Sv / h.
Additionally, on 19Septembef011, all cities, towns and villages in tlievacuation prepatdeareaé
developed disaster recovery programs and submitted them to the NERHQ. Based on these disaster
recovery programs, the NERHQ decided that conditifpsto (iii) for the termination of the
¢evacuation prepared aréasd beemet.

The NERHQ exchanged opinions on the termination of Ghacuation prepared aréaand the
disaster recovery with the leaders of the cities, towns and villages concernexh @ttbeptember

2011, asked the NS@r its advice on the lifting ofevacuation prepard a ©netlee &ame day, the

NSC replied that it had no objection to the NER$&IQecisionson the condition that appropriate
measuresverebe taken on radiation mooiing as well a®n decontamination activities. On the same

day, the NERHQ issued a directive amdtatemento the effecthat thedevacuation prepard ar e a 6
should be lifted.

Waste managemerand decontamination works

Off-site waste that was generatedidwing the accident may be classified either as debris from the
earthquake/tsunami (often referred to as disaster waste) or as a consequence of remediation activities
[I-1]. The debris consisted of materials such as wood, concrete and metal, whileatiemedaste

included sludge from water and sewage treatmémtierated ash, trees, plants and soil resulting

from decontamination activities.

Arrangements for the management of radioactive waste established in Japan prior to the accident
covered wasteanerated within facilities, such as NPPs, but it did not include radioactive waste that
had been generated in public areas. The Waste Management and Public Cleansing Act did not apply to
waste that was contaminated with radioactive matearad there waso other law that regulated the
disposal of disaster waste contaminated with radioactive material. Therégferdinistry of the
Environment(MOE) established the criteria for treatment and disposal in consultation with the
Ministry of Health, Labour anwelfare and the Ministry of Economy, Trade and Industry.

On 25 March, 12 April, 26 April and 6 May 2011, based on technical advice from the INS[; [
instructions were issued hife Ministry of Agriculture, Forestry andFisheries(MAFF) on how to
disposeof vegetables and raw milk in areas subject to food restriction(s). Instructions on what to do
with foods that were not to be consumed were i

MAFFinistry-of-AgricuituresForestry-andrisheriesweb site or26 April 2011[1-13].

The NSC proposed the policy and criteria regarding the management of waste affected by the accident
in the &NeartermPolicy to Ensure theSafety for Treating andisposingContaminatedVaste around

theS t e of Fukus h[l-IMaissizebmn 3 Jane RO1LINThB document provided dosimetric
criteria for: recycled materialshe protection of workers treating the materiasd theprotection of
members of the public in the vicinity of treatment facilities and disposal $ie NSC proposed that
materials affected by the accident would be disposed of under proper managardetiiat some
materials may be considered for reuse. Products manufactured from these reused materials would be
checked for contamination and managed apjatedy before being released onto the market.
Appropriate protective measures would ensure that radiation expo$uveskers and the public were

kept as low as reasonably achievab¥efinal disposal strategy would be derivédised on the
guantities ofwaste, types of radioactive material, radioactivity concentrationesatliations of the

long term safety of disposal facilitifis1].
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The O6Act on Special Measures Concerning the Han
Materials Discharged bthe Nuclear Power Station Accident Associated with the Tohoku Diétrict

Oof f the Pacific Ocean Earthquake that Occurred
Concerning the Handling of Environmental Pollutipin)l5] was enacted on 26 August 2011 aook

full effect on 1 January 2012. This Act became the main legal instrument for dealing with all
remediation activities in the affected areas as well as the management of removed materials resulting
from the remediation activities. It outlined the magragnt of the contaminated areas and included the
assignment of responsibilities to the national and local governments, the operator and thét public.
facilitated the transition from an emergency exposure situation to an existing exposure situation.

also formalized the long term management of environmental monitoring, decontamination measures
and the designation, treatment, storage and disposal of soil and waste contaminated by radioactive
material [F1].

As decontamination was an urgent issue, the NERId@blished théBasic Policy for Emergency
Response on Decontamination Wjlk16] on 26 Augus2011without waiting until the Act took full
effect. The policy summarized specific targets and working principles in implementing
decontamination, includinthe intended reduction of thestimated annual radiation dose to the public
in the affectedareasby approximately 50% in the next two yeaf#is policyfocussed on: (aareas
where the estimated annual radiation dose exxxE2d mSvand for whichthe naional government
would directly promote decontamination to reduce the estimated annual radiatiomudokly to
below 20 mSv;(b) areas with the estimated annual radiation dose of less than 20mm&ethe
national governmenwould work with municipaliies and local residents to conduct effective
decontaminatiomctivitiesso that the estimated annual exposure damddibe closer to 1 mSy; and
(c) areas frequented by children, such as schools or parks, for which thorough decontamination work
was toasume ahigh priority, with the government aiimg to reduce the estimated annual radiation
dose closer to 1 mSv as soon as possible and cingtib implement measures that would result in
further reductions.

Stabilization of the plant conditions and delination of areas

Since the designation of restricted areas and araswhich evacuation orders tebeen issued
brought many hardships to both residents and local commuriiti®as to bepromptly rearranged

The new arrangements would be conditioned chgnges in theoverall situation, such as the
confirmation of thesafety of the NPP or the reduced risk of radiation exposure to residents, on the
major premisahat thesafety of the residentsould be ensuredOn 16 December 2011, the NERHQ
reached the jugkment that the overall safety of the powsant had been secured in light of the
achievement of such targets as ¢beld shutdowd of the reacto(Step 2), more stable cooling of the
spent nuclear fuel pool, reduction in the overall quantity of accuetulaater and control ahe
dispersion of radioactive material.

By the completion of Step 2, the safety of the NPP was ensured asiabdonhad been established
which allowed aspecific discussiombout rearranging the restricted areas and atfeaswhich
evacuation orders Hdeen issuedrhese included(l) restricted areas within a 20 km radius from the
NPP and?2) deliberate evacuation areas beyond a 20 km radius from theOM2B Decembe011,
the NERHQ,as afirst step adopteda basic concegdor rearranging the areals.then considerethe
responsest had receivedio the various issues resulting from the rearrangenanitwell as the
management of newly designated arddse process was characterized bgaseful discussion and
coordinationamong the parties concerned, suclhagprefectural and municipal governments dinel
residents.
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Areas for which evacuation orders

were issued (as of 7 August 2013)

[0 Areas for which evacuation
orders are ready to be lifted.
Areas in which residents are
not permitted to live.

[ Areas where it is anticipated

that residents will not be able
to return for a long time.

Fukushima
Daiichi NPP

Hirono

Fig. I-2. Completion of the arrangement for areas where evacuation
orderswereissued (7 August 2018)-1].

Therestricted areas and argfas which evacation orders héibeen issued would krearrangednto
three areasareasfor which evacuation ordersere ready to be lifted (Area lareas in which the
residentsverenot permitted to live (Area 2and areas wherewtasexpected that the residentsuld
not be able to return for a long tirtrea 3).

Based on this policy, the NERHQ held consultations and made adjustments with Fukushima

Prefecture anthe relevant municipalitiesas well agheir residentsOn 30 March 2012it decided to
rearrange theestricted areas and evacuation areas for first three municipalities. As shownli,Fig.
the arrangement fahe areas where evacuation ordersl heen issuedvas completed in all eleven
affectedmunicipalities on 7 August 2013.

Conclusions

Prior to theaccident, the national framewoitr radiation protection and safetyin Japan had not
taken into account situations requiring long term recovery operations over wide Hreaspecific
policies, guidelines and criteria, as well as ovaaihngements fahe transition from the emergency
phase to the recovery phase, weleveloped after the accidetdking into accountthe latest
recommendationsf the ICRP

The emergency phase beganldnMarch 201 1when thdoss of oftsite andalmost allon-site el&tric
power was experiencedas a consequencef the earthquake and tsunandifter the declaration of a
nuclear emergengyrgent protective actionsuch asevacuation and sheltering of peopie the
vicinity of the site and restrictions on the disttibn and consumption of food and the consumption of
drinking water were implementediuring the following daysEarly protective actionssuch asthe
relocation of people outside the evacuation areas and relocation of people at hot spot |ecations
takenon the basis of detaitl monitoring withinthe first few months after the accideand were
completed by November 201The emergency phaseuring whichthe radiation dose was in steady
decline (the target of Step 1was completed bwaround 19 July2011 However, some hot spots
requiring evacuation were detected up to November 2011.
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Fig. I-3. Retrospective sequencing and milestones dftikeshima Daiichaccident.

The followingmonths from around Julyto Decembe2011, might be considered a transition period to
set uparrangementtor the recovery phase. This included:

=A =4 =4 4 A

=

T
)l

Detailedmonitoring to characteré the exposure situation and exposure pathways
Arrangements for the implementation of long term health surveitlance

Detemination of the criteria for termination of protective measures

Formalization of the long term management of radioactive waste

Adjustingof arrangements for the protection of emergency workers, other workers and,helpers
both on and off the site

Rearrangement of protective action areas

Establishment of long term plans for decontamination

Announcement that control of the situatiom baen regained at the plant.

On 16 December 2011, @old shutdown state wageachedat the NPPput noterminationof the
emergencysituationwas officially declared at that time, to allow formaliye entering in the existing
exposure situationvas—officially-declaredThe basic concept for the arrangement for areas where
evacuation orders dabeen issued was decided @6 December2011 too The Act on Special
MeasuregConcerning the Handling of Environmental Pollution took full effect from 1 January 2012
and acceleratkthe remediation activities for the affected aread preparation for returning of people
Arrangemert for the evacuation areasJsabeen completed in all eleven municipalities in August
2013. The evacuation order was officially first lifted in Tamura City on 1 April 2014.

Conclusions against thererequisites for the termination of the emergency

Generalprerequisites

Had the necessary urgent and early protective actions been implemented?

All the public protective actionsad been identified anithplemented primarily by July 2011.
However, remaining relocations warranted in some hot spot areas were ibglemented by
November 2011. gkess control$o evacuated areas and food control and restrictions were put
in place.

Was he exposure situation stable and well understood?

No further significant dispersion ghdioactive materials into the environmenés expected,;
extensive monitoring carried out had given the authorities a clear understanding of the
exposure situation
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Was the radiological situationvell characterizedand werethe exposure pathways identified

and doses assessed for all the affecte@lp@o

Intensive monitoring had been carried otlite affected people arateas had been identified,

doses had been assessed and regularly reassessed as the understanding of the situation
improved.

Was the source of exposure brought under controlveere no further significant accidental

releases or exposure expected due to the event?

Completion ofhieobj ecti ve of Step 2, ifRel ease of radi
radiatond oses ar e bei ng s, wasmeéclredcaatimtNPeh 16Decémberd o wn 0
2011.

Was the current situation assessed] werghe existing emergency arrangements reviewed and
new arrangements established?

Many analyses were carried out following the accident (since 2011) to investigate the
circumstances surrounding thecadent and to identify improvements warranted in the
regulatory control and emergency arrangements in place. Lessons identified from these
analyses were incorporated in the respective arrangements of different organizations and at
different levels as of@2. Upon declaration of the achievementSiep 2on 16 December

2011, a new organization, theovernmentTEPCO Midto-Long Term Response Council was
createdat TEPCO HeadquartersOn 21 December 2011, the Council issued dWid-and
LongTerm Roadmapowards theDecommissioning of Fukushima Daiichi Nuclear Power
Station Units 14§ TEPCQO

The NSC established a working group to review thgulatory guide on emergency
preparedness for nuclear facilitiés July 2011and submitted its interim report oits revision

in March 2012 This document wathen used as a basis for the development of the new
regulatory guidelines issueih October 2012by the newlyestablished Nuclear Regulatory

Authority (NRA) Necessary ofsite emergency arrangements had beestudised for the first

time after the NRA desi gnat edspetiteR @uGdaspowen k u s h i
facility on 7 November 201 basel on the Reactor Regulation Act.

No further consideration was given on the emergency arrangements warrantbd farcident
damaged facility at that time. However, this was an aspects considered in the national
regulatory framework established after the accident.

Were the requirements for occupational exposure asgtanned exposure situation confirmed

for all workers engaged in recovery activities?

All the recovery work of§ite (e.g. decontamination works) had been carried out under the
national dose limits for normal operations involving ionizing radiation (i.e. dose limits for a
planned exposure situation).okever, relevant work, particularly esite, remained to be
carried out under the dose limits for emergency wadrke increased dose criterion for
emergency workers of 250 mSv was withdrawn gradually starting on 1 November 2011 for
newly engaged emergenarkers and, on 16 December 2011, for most emergency workers.
This did not applyor about 50 TEPCO employees working on thewglte remainedubject to

less stringent dose criteria, owing to the specifics of the duties they were carrigdnda.

April 2012, about a year after the onset of the accident and several months after annotinceme
of the attainment dhe cold shutdown stati,was announced that the increased dose criterion
of 250 mSv was fully withdrawn also for thesesite emergency worker
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Was the radiological situation assessed against reference levels, generic criteria and operational
criteria, as appropriate?

This was done on a continuous basis to also account for any new information that had become
available. For the most part, 20 m&wnual projected effective dose was used for this purpose

Were norradiological consequences (psychosocial, economic) and other factors (technology,
land use options, availability of resources, community resilience) identified and considered?
Arrangemerg implemented during the transition phase and strategies/policies developed
considered restoration of normal social and economic activities and mitigation of economic
impacts and restoration of public services to some extent. Major work and dialoguesemad b
carried out with local communities, and different centres had been established to support those
returning in the affected areakong term monitoring for psychosocial consequences among
affected population was also planned and implemented.

Was a regisy of those individuals requiring further medical follay established prior to the
termination of the emergency?
Activities to identify these individuals and respective surveys had been initiated since May 2011.

Was a strategy fahe management of ragiactive waste arising from the emergedeyeloped
whenappropriate?

The first policy in this regard was issued in June 2011. The Act on Radioactive Waste
Management was adopted in August 2011 and entered into force on 1 January 2012.
Meanwhile, the policyvas in force and used to guide the waste management operations.

Were the interested parties consulted?

The &olicy for Immediate Actions for the Assistance of Nuclear Sufteestablished by the
NERHQ on 17 May 2011 was intended to facilitate commuaitand preparations for the
transition to long term recovery operations and the resumption of normal social and economic
activity. It allocated responsibilities and specified other organizational aspects of the transition
process and the objectives, and conditions forthetermination of the emergency phase. The
policy was revised in July 2011. Status updates on the progress in implementiujdiievere
issued each month until December 20R4r example,ie NERHQ exchanged opinions on the
terminatian of the evacuation prepared areas and the disaster recovery with the leaders of the
cities, towns and villages concerned and, on 30 September 2011, asked tfar Bid/ace on

the lifting of emergency evacuation preparation zones.

Specific prerequisites

Transition to existing exposure situation

Were justified and optimized actions taken to reach the generic dose onitecia would

enabe transition to an existing exposure situation and to ensure that the assessed residual doses
would approach the lowdrsand of the reference level for an emergency exposure situation?
Remedial actions were being implemented with the aim to reach the 20 mSv/y projected
effective dose criterion within affected areas. The policies adopted had foreseen continuation of
actionswithin an existing exposure situation to reach 1 mSv in the long term.

Were areas delineataslhich were not operfior unrestricted use by the public prior to the
termination of the emergency?

Initial delineation had been carried out in March and April, whagent and early protective
actions had been implement&an 22 April 2011, restrictions were also clearly announced for
these areas, and, in the period up to November 2011, such announcement had been given for
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hot spot areas. By 26 December 2011, clgiections for each restricted area were
formulated.

Were administrative and other provisions put in place for these delineated areas to monitor
compliance with the restrictions?

Access to these restricted areas was control@d.28 March 211, it was demedto control

access to the evacuation areasd evacuees were informédthe 20 km zone was announced as

a restricted area on 22pril 2011 Conditions for temporary access to taea within a3i 20

km radius of the NPPwere defined On 9 May 2011 the NSC provided advice othe
implementation of temporary access. Access was sequentially permitted after coordination of
relevant local governments, Fukushifi@fecture and others.

Was a strategy developed fibre restoration of infrastructure, workplacesdgpoublic services
necessary to support normal living in the affected areas (e.g. public transportation, shops and
markets, schools, kindergartens, health care facilities, police and firefighting service, etc.)?
Arrangements implemented during the transitiphase and strategies/policies developed
considered restoration of normal social and economic activities and mitigation of economic
impacts and restoration of public services to some extent. Major work and dialogues had been
carried out with local commutiés, and different centres had been established to support those
returning in the affected areas

Were mechanismand means in place for continued communication and consultation with all
interested parties, including local communities?

As different radation protection measurdsad tobe taken in different impacted areas, and as
many people in these areas had been living in shelters, people had to be provided with more
detailed information on radiation safety as wellasut matters affecting thedtaily lives soon

after the accident. One of the challengesloing so was that television and the Internet were
not available in many areas. To respond to the needs of this population29 Marchto 30

June 2011, the Local NERHQs published a newslettedetidbutedit at each evacuation site

as of April 2011, this information was periodically broadcasted through local radio stations.
Materials regarding instructions under the name of the Dire@General ofthe NERHQ press
releases on monitoring dataf the Ministry of Education, Culture, Sports, Science and
Technology(MEXT), monitoring data by geographic area and materials on support measures
for local business corporations were provided to local municipalities depending on their need.
Such informatia was immediately released to the local media through press conferences etc.
As of September 2011he Support Team for Residents Affected by Nuclear Incidents in the
NERHQ has been publishing a newsletter every méorttevacuees outsidef Fukushima
Prefecture €aturinga broad range oinformation on theestorationof Fukushima.

Was ay change or transfer of authority and responsibilities from the emergency response

organization to organizations responsible for the long term recovery operations cdfplete

The adopted policies for the management of different areas clearly identified the conditions

under which the situation would be managed by local authoriies.example, according to

the GAct on Special Measures Concerning the HandlingEafironmental Pollutiong the

contaminated areas were arranged into two categories, based on the additional annual effective

dose estimated irthe autumn of 2011: Special Decontamination Area and Intensive

Contamination Survey Area. Within the Special Decontaminati@a, Avhich overlaps the

former restricted areas, the national Government has the responsibility of formulating and

effecting remediation plans. The Intensive Contamination Survey Area includes those

municipalities where the additional radiation dose in tingt year was estimated to be between

1 mSvand 20 mSv for individuals in some parts of the municipality. Municipalities conduct
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monitoring surveys to identify areas requiring decontamination implementation plans and
implement remediation activities irhdse areas, with the national Government providing
financial and technical support to facilitatbe remediation.

Were the information and data gathered during the emergerity regards tahe long term
planning sharedmongrelevant organizations and huotities?

MEXT operd a portal site on radiation monitoring in Augu011by compiling information
on monitoring beingconducted by related ministries and agencies in line with their own
administrative objectives, and upddtie siteas neededn orderto aggregate and accumulate
monitoring data and facilitate the utilization thereof, the Japan Atomic Enkggycy dokthe
initiative in creating a database linking to geographical information.

The response to the accident ha®vided a number of exangsl that show the benefits of
involving affected populations in activitider recovery, from consultation and dialogue to
remediation actions (soalled selhelp actions).Open and effective communication with the
public is an essential part of revitalitan. Aninformation hub for the area on decontamination
(Decontamination Information Plaza) was openeé&ikushima City in January 2012 as a joint
project of Fukushima Prefecture and the MOE.

Was a longerm monitoring strategy developed in relationgsidual contamination?
The plan for detailed monitoring was announced on 13 June 2011. Further activities to
formulate a comprehensive monitoring plan continued in August 2011

Was a longerm medical followup programme for the registered individualseleped?
Consideration of the need for a screening and monitoring programme for the affected
population was initiated in May 2011, which included those programmes for early detection of
radiation induced cancers and for mental health &fes$tyle

Was a fategy formental health and psychosocial suppafrthe affected population and for
consultation in relatin to psychosocial health consequences developed?

Comprehensive medical cheoks were conducted with a routine medical examination
organized bythe municipalities The mental health and lifestyle survey alswluded
guestionnaires covarg physiological and mental conditions, lifestyle changes, experiences of
the earthquake and tsunami and radiation related isguesder to be abléo provide adeqgate
mental care and lifestyle support for evacuees under the Fukushima Prefecture Health
Management Survey.

From December 2011 to March 2013, Center for Disaster Mental Health opened in
succession in Miyagi, Fukushima and Iwate prefectufém® nain office of the Fukushima
Center wascreatedin February 2012 In April 2012 six regional offices andwo posts were
establishedIn each office or branchthe staff is working as a member of mudtsciplinary
teamswhich include a psychiatrist, nurses, publ health nurses, psychiatric social workers,
social workers, occupational therapists and clinical psychologists to providerebersive
support for the various needs of refugeBlseyare also receiving full technical support from
the School of DisasteMental Health that has been newly establisaethe Fukushima Medical
University.

Was a strategy under consideration to compensate victims of damage resulting from the
emergency?

The Dispute Reconciliation Committee for Nuclear Damage Compensation (Rationc
Committee), which was established under the Act on Compensation for Nuclear Damage
(Compensation Act), summarized on 28 April 2011 tReeliminary Guidelines for
Determination of th&cope ofNuclearDa mage due t o TEPCOG6s iiRukushi

77

I



©O© O ~NO O~ WDNP

Nuclear Power Sationd The Preliminary Guidelines clarify the basic concept of the scope of
nuclear damage, considering evacuation costs, business losses and losses of property values,
etc. suffered duetothBo ver nment 6 s or d e rusperfsionrof seipgmemsu@nt i o n
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theparties involved

However, since it was expectddht it wouldtake a certairmmountof time until all procedures

for damage compensation claims were completed and compensation was actually paid, the
Government Headquarters on Nuclear Power Station Accident Economic Impacts Response
decided on 15 April 2011 that TEPCO should provide immediate and necessary funds that
should be allocated as compensation for the damage caused. The funds for provisipnal lum
sum payments were regarded as temporary payments of the total amount of damages until the
final amount was fixed. The government ttleknecessary measures in accordance with the

agreement for compensation of nuclear damage under the Compensation Act.

Inresponsee 0 t he TEPCOOG sGovermreend dirsamcial fsupport thehAet on the
Nuclear Damage Liability Facilitation Fund wasdopted on 3 August 201las the

Government 6s support framewor k .fTheract wastmpens at

ensire; (1) theimplementation of prompt and appropriate compensation for dam#gethe

avoidance of adverse effects on business operators involved in NPP stabilization and incident

managementand (3) a stable supply of electricity essential for everyiifayof the nation. The
fund was established on 12 Septemi2él, and full scale operationcommenced on

26 September 2011.

- Were administrative arrangements, legislative and regulatory provisions in plagerethe

corresponding amendments underway, tfer management of the existing exposure situation

including provisions fothenecessary financial, technical and human resources?

As the national system that was in place prior to the emergency did not cover the management
of an existing exposure sitiah of this extent, all the necessary policies, guidelines and acts
had been urgently prepared starting in June 20R&source needs (expertise, manpower,

equipment and materialjad been mobilized from all over Japamnd the logistic support

(transport,housing etc.) was organed accordingly.

- Was individual monitoring of members of the general public still required for radiation

protection purposes?
No, only fortheaffected ppulation

1.2. THE RADIOLOGICAL ACCIDENT IN GOIANIA, BRAZIL

In 1985 a radotherapy institute, thénstituto Goiano de RadioterapilGR) in Goiania (Brazil),

moved to new premises, leaving in place a caedi8ih teletherapy unit without notifying the

licensing authoritytheBrazilian National Nuclear Energy Commissi@NEN) asrequired under the

terms of the institute's licence. Tfmer premises were subsequently partly demolished. As a result,
the radioactive sourceemainednsecure leading to the radiological accident (elaborated in details in

Ref. [-17]).
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On 13 Septemiye1987, two peoplgW.P. and R.A.)entered the premises looking for valuable
material and scrap that they could sell. They found and dismantled the abandoned teletherapy unit
with common tools and removed the rotating radiation head with the source 3ssEneyl brought

these items back home in a wheelbarrow, half a kilometre fromitthef theinstitute. In the evening

both began to vomit.

On 14 Septembefl987, W.P. suffered from diarrhoedelt dizziness and exhibited oedema ame
hand He consultech medical doctor on 1%Septemberl987 and his symptoms wergiagnosedas
being a kind of allergic reaction to a bad fotmthe meantimeR.A. proceeded with dismantling the
radiation head in his backyard. He finally extracted fH€s capsule from the sme wheel and
eventually punctured therim thick window of the source capsule with a screwdriver and scooped
out some of the radioactive material.

On 18Septembed 987, the remnants of the source assembly were sold for scrap to a junkyard. The
junkyard avner (DF.) noticed that the source material glowed blue in the dark and took the capsule
into his house. In the following days, several persbnseighbours, relatives and acquaintangées

were invited to see the phenomenon. Fragments of the sawitbethe size of rice grainswere
distributed to several families. This proceeded for several days, by which time a number of people
suffered from vomiting and diarrhoean c | udi ng. D. F. 6s wi f e

On 25 Septembet987, D.F. sold the removed lead shielding and temnants of the source assembly

to another junkyardBy 28 Septemberl987 DF6 s wi f edthmatuhe gleving powder was
causing the symptoms. Stexlaimed the materials from the second junkyard and transported them by
bus in a bag to the Vigilanciaa8itaria, apublic health department i@oiania. In the morning of 29

Septemberl987 a visiting medical physicist usingszintillation counteridentified the pesence of Field Co

radioactivityat theVigilancia Sanitaria.

Emergency declaration and urgent actions

On 29 Septembet987, the Director of theDepartment oNuclearinstallatiors at CNEN was notified

by phone. He suggestdéd gather more information about thedi@active source, the nature of the
accident and the extent of the contamination and called the IGR. In Goiania, the authorities alerted the
police, the fire brigade, ambulance services and hospitals. When the first CNEN teams arrived on 30
Septembel987, the local authorities transferred management responsibiiiti€NEN, which was
supported byhe state military police and fire brigades, and latethe Brazilianarmy.

Existing emergency arrangements at the time of the accident were designed toithopeclear
accidents at th€entral Nuclear Almirante Alvaro Alberto (CNAAAYPP, or small scale radiological
emergencies in the nemuclear power sectorsuch as transport accidents or accidents with
radiography sources. Th&oiania accident did not fallinto either category; therefarespecific
arrangements had to be set up, combining elements from the existing plans in an apprepriate re
invented structure.

Priority in the emergency respons&s given to the medicalspectsthe isolation of the radioace
source and contaminated ared®ady identified, the assessment of the environmental contamination
and the reinforcement of human and technical resources.

Isolation of the source

The remnants of the source located in the courtyard at the Vigilanti@i@&awere shielded in place

on 30 September 198Wsing a crane, a section of sewer pipe was placed over the remnants and filled
with concrete pumped over the courtyardds wall
the second day. As a rdfstthe dose rates in the surrounding area were significantly reduced, and
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since contamination was not a major problem, most of the area cordoned off amsitel tould be
reopened.

Monitoring and medical response

Upon identification of the accidente Goias State Secretary for Health made plans for receiving and
isolating identified patiestand screeing peoplewho hadpossiblybeene x posed at t he ci t)y
stadium. The areas surrounding the known contaminated, siteeye the dose rate excedde
2.5uSv/h*, were evacuated and the residents directed to the stadium for contamination control.
Access to these areas was further controlled.

As the environmental monitoring proceeded, several other sites of significant contamination were
quickly identifed, and their residents were evacuated and sent to¢hésoccestadium for medical
examination and contamination check. Blood, urine and faeces samples were obtained from each of
the patients for bioassays.

At the stadiumjndividualsidentified withradiological overexposure symptotnad been sertb the
Tropical Diseases$iospital for medical careContaminated persons were requested to place their
clothes in bags and take a shower. Those with internal contamination were referred for further medical
care.

Due to spreading rumours, many peoplent to the stadium for reassurance, straining the limited
monitoring resources then available.

On 1 October1987, six patients, andtwo days laterfour morepatients were transported to Naval
Hospital in Riode Janeiro for intensive medical care.

Monitoring teams mapped the main contaminated sites and identified all hqgtesmatsng that no
one else was at risk of serious exposure. This, however, did not preclude the possibility of later
discovering othetess severely contaminateateas that could also request actions and control.

Transition phase

By 3 October1987,the situation had been brought under contifiére was no further risk of high
exposurse, and the most contaminated sites had been ideditdind evacuated. The main concerns
were the further treatment of the injured, the improvement of the conditions at the sites of
contamination, the cleamp operation and waste management.

The following week was devoted to the preparation of plans aaidgies for the recovery. Resource
needs (expertise, manpower, equipment and material) were assessed and mobilized. Taking into
account the expected increase of resources, the logistic support (transport, émusies orgarded
accordingly.

Patientsin hospital and inhabitants of contaminated residences were interviewed concerning visitors
and their ownmoveaments to identify potential transfer of contamination. Further surveys were
conducted to confirm and locadizess contaminated spots. Prior toismsnmental decontamination

plans were made for carryiraut a comprehensive survey by €and airborne gamma spectrometry

and organizing an environmental survey programme. Various procedures were develop and written,
namely for access control to contawaied areas, action criteria, equipment QA/QC and medical

41 This first approximation wasoughly based on the occupational dose limitsoEm G0 mSy) per year(about
240 workdays at &/day) recommendedht the time ad considering that the dose limit for the public was
10times lower. This value was confirmed later because the underestimation regarding the house occupancy
compared to occupational occupancy was compensated by the fact that thepohemnid last abol® months.
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follow-up (selection for cytogenetic and other blood tests). Plans for dealing with the large amount of
waste expected to be generated by clgaractivities were established.d. gathering professnal,
technical and support staff, equipment, chemicals and machiineting a temporary disposal sjte
defining the specifications for waste containers).

The dose rate criteria of 285v/h for evacuation stated at the beginning of the emergemrcy
reconsideredaking into account the yearly exposure limit for the publim&v/y) and more realistic,

but still conservative, estimates for occupancy and geographical distribution to relate the mean dose
rate to the maximum dose rate. A time factor wiae applied to reflect the decrease in radioactivity

due, for example, to cleaning or weathering. A new limit ofi$0/h for evacuation (and return) was
adopted.

Medical followup

Strict measures were taken to protect the medical staff against contamiaati exposuréuring-the
three months for which the patients were treated in hospital. The doses received by the medical staff
were below 5 mSv over the duration of the patients' hospital care.

Follow-up studiesincluding a continuing bioassay and wiadbody monitoring programmaevere
performed on the contaminated persons. Prussian Blusweaessfullyused for the very first time in
humans to speed up tHéCs biological excretion processes.

Comprehensivevironmental monitoring

The subsequent moniing faced various difficulties in surveying the urban area and the river basin.
Due tothe heavy rain that had fallen between &id 28Septembed 987, the caesium contamination

had been further dispersed from the ruptured capsule into the environnsteadl of being washed

out as expected, radioactive materials were deposited on roofs, and this was the major contributor to
dose rates in houses.

Samples of soil, vegetation (leaves, branches and fruits), water (from the nearby river, wells and
public wager supply), rainwater and air were collected and measured.

Postaccident recovergperations

Some 550 workers were engaged in the decontamination operations.

Significant contamination was found in 85 houses. Movable itaamg €lothes, furniture) were
brought out to anearbyuncontaminated area for monitoring. Items free of contamination were
wrapped in plastiowhile contaminated items were decontaminatedn acceptable wayr otherwise
disposed of as waste. When the contents of a house had beendgethevmsideand roofs were
cleaned upSeven highly contaminated houses were demoljsieedecontamination was not feasible.

Forty-five different public places, including pavements, squares, shops and bars were decontaminated
Contamination was also fad on about 50 vehicles.

In gardens, fruits were pruned from trees and eliminated. Much of the soil from enclosed gardens and
yards was also removed on the basis of soil profile measurements. The site lphbst
contamination was the house where tharee capsule had been broken open. Exposure rates were
very high, necessitating rotation among workers to keep their daily dose limit below the 1.5 mSv
criterion.

After removal of rubble and soil, the place was covered by concrete or clean soil.
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Waste maagement and disposal

By 3 October1987, it was evident that large volumes of radioactive waste would be generated. Plans
were developed for dealing with the decontamination operations and waste management.

The preparation of decontamination operationuofed:

Choice of a suitable disposal site

Design and construction of waste containers

Assemblage of the heavy machinery, such as excavators andbddkontloaders
Updating of written operational procedures

Testing of various decontamination tedues

0 Preparation of a work timetable.

Qx Ox Ox Qx O«

A suitable location for the disposal site had to be found, suitable receptacles meeting the regulatory
requirementshad to be assemblednd the constraits associated with the disposal and transport
conditionshad b be dealt withBecause of publiconcernany possible disposal site Goidniawas

ruled out. The decision on the location of the waste storage site, its planning and construction took
more time than had been expected. A site, 20 krsideihe city, wa chosen as a temporary disposal

site on 160ctoberl987,but major decontamination work started only by {November.

The clearup operation®f the decontamination of the main foci and remaining aséased by the
middle of Novembeandwere carried ot until the end of December 1987. The total volume of waste
stored was aboutt500 m3[|-17].

Conclusions

Retrospectivelydifferent sequences of the accident management and milestones can be recognized
(seeFig. 1-4) and roughly associated with the difént phases @n emergency discussed in Section 2

of this Safety GuideHowever, the complexity of the accidetiigether with the absence of specific
emergency plans to address such a situatiesulted in unclear demarcatiobstweenthe specific
activities andphases.

The emergency phase began onSg®Htembef987 when the broke®’Cs source was identified as
the cause of the symptoms affecting those who had been in contact, aitthvithenthe CNENwas
notified. Urgentand earlyprotectiveactiors, such as the identification and care of seveexyosed
people identification and isolation of the source evacuation and cordoning of the heavily
contaminated placesnd contamination controls and decontaminatibevacues were carried out
during he following days. Themergency phaseluring which all potential sources of contamination
were brought under control, was complesedund3 Octoberl1987.

EXISTING EXPOSURE

EMERGENCY EXPOSURE SITUATION SITUATION

& &
5 EMERGENCY PHASE S 5
=y =2
[9) [9)
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Q ()
(4] ()
S | URGENT PHASE £
© G
c c
2 S
© T
3 EARLY PHASE £
K 1S
8 &
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-
T T T L Ll
29 September 1987 3 October 1987 16 October 1987

Fig. I-4. Retrospective sequencing and milestones of the Goianiaesmteithtnagement.
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The following two weeks, from 3 to 16 OctohE987, canbe considered as a transition period to set
up a general strategy for thegerall recoveryThis included:

0
0

o)

ox ox

o Ox Ox

)

Organiing the management structure for the recoogmgrations;

Re-evaluathg or setting ofdosimetric criteria and operationatiteria for implementing
relevant works;

Assessing and gathering the resources needed

Mapping the geographical distribution of the contamination

Developing and writing procedures for access conggiipment QA/QC anthe selection of
cytogenetic and other blood tests

Choosing a suitable location for the disposal of waste

Defining specifications for waste containers

Setting up an environmental monitoring network

Developinga publiccommunicatiorstrategy.

Although there was no clear termination of thmergency situatignl6é October 1987 might be
considered as the beginning of the existing exposure sityatitntheclearrup operations stang by

the middle of Novembeiollowing the necessaryrgparationsThe decontamination of the main foci
and remaining areas was carried out from -Mavember until the end of December 1987. The
rehabilitation phase, aiming to restore normal living conditions, continued until March 1988.

Conclusions againsthe prerequisites for the termination of the emergency

General prerequisites

Had the necessary urgent and early protective actions been implemented?

The affected people had been identified and were taken care of; the contaminated places had
been delimitedresidents had been evacuated and access controls were in place; the radioactive
source had been located aislated

Was he exposure situation stable and well understood?
The radioactive source had been isolated; no further significant dispersion chrtemination
was expected; the history and actors of the accident were known.

Was the radiological situationvell characterizedand werethe exposure pathways identified
and doses assessed for all the affected people?

Monitoring had been carried outhe affected people and the contamtied places had been
identified anddoses had been assessed; intervention critaking into account more realistic
and site specific parameteessociated witlthe consumption and living habited been re
assessed

Wasthe source of exposure brought under conttot were no further significant accidental
releases or exposure expected due to the event?

The radioactive source had been | ocated and
contaminated areas and @ess controls were in plagerevening further significant exposure.

Was the current situation assessed] werghe existing emergency arrangements reviewed and
new arrangements established?

Ref. [IF17] recommends thafipreparedness to respond to radiglcal emergencies should
extend not only to nuclear accidents but to the entire range of possible radiolagitdénts.

Prior to the accident, Brazil did not consider such an emergency in its emergency
arrangements. Any changes following the accidenthie national arrangements required
timeframes that go beyond those covered in the references consulted.
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Were the requirements for occupational exposluring aplanned exposure situation confirmed

for all workers engaged iterecovery activities?

Thedaily dose limit for workersvassetat 1.5 mSy; other criteria were used for longer periods

of activity (5.0 mSv per week; 15.0 mSv per month and 30.0 mSv per quarter). These limits were
compatible with the yearly limdf 50 mSv used at #time.

Was theradiological situation assessed against reference levels, generic criteria and operational
criteria, as appropriate?

A maximum 5nSv was sednd usedas the reference for public exposure; operational criteria

for evacuation and remedial actions were defimccordingly.

Were non radiological consequences (psychosocial, economic) and other factors (technology,
land use options, availability of resources, community resilience) identified and considered?

It is not clear whetherand to what extenthese aspets had been thoroughly considered given

the type of the emergendyowever, it was noted that some of the inhabitants of Goiania were
discriminated against, even by theaiwn relatives Sales of the main economic products of
Goias State(cattle, cereals ad other agricultural produs, as well ascloth and cotton
productg fell by onequarter in the period after the accident.

Was a registry of those individuals requiring further medical follpnestablished prior to the
termination of the emergency?
The dfected people had been identified and were taken care of

Was a strategy fothe management of radioactive waste arising from the emergency, when
appropriate, developed?

Within the period up to 16 October 1987, activities ¢boosing a suitable I@tion for the
disposal of waste and falefining specifications for waste containgrsre carried out.

Were the interested parties consulted?
It is not clear if consultation with interested parties had occurred. A communication strategy
had been under consideian in the period up to 16 October 1987.

Specific prerequisites

Transition to existing exposure situation

Were justified and optimized actions taken to reach the generic dose criteria enabling transition
to an existing exposure situation and to ensuat tiiie assessed residual doses approach the
lower band of the reference level for an emergency exposure situation?

The dosimetric and operational criteria were developed during the accident on the basis of dose
limits for planned operations. Thus, they w0 conservativebut they were the main drivers

for the response actions and remedial actions takée. decisioron the criteriawas strongly
influencel by the pressure of public opinipstraining the limited monitoring and medical
response resources.

Were areas delineatéadr which it was feasible to allownrestricted use by the public prior to
the termination of the emergency?
By 16 October 1987he evacuated areas to which access was restriwddeen known

Were administrative and other prowiss put in place for these delineated areas to monitor
compliance with the restrictions?
Access to these restricted areas was controlled.
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Was a strategy developed fibre restoration of infrastructure, workplaces and public services
necessary to support moal living in the affected areas (e.g. public transportation, shops and
markets, schools, kindergartens, health care facilities, police and firefighting service, etc.)?
No relevant informatiomvasfound considering #alimited consequences of the accident

Were mechanism and means for continued communication and consultation with all interested
parties, including local communities, in place?

In order to restore public trust antmprove credibility, decontamination workers were
encouraged to explain to pdepvhat they were doing and why, and to accept offers of drinking
water and food from people's hous#sey also made frequent appearances on televisging
analogies in simple language with common applications of radiation, such as medunz. X
Seveal talks were given to different sections of the population, community groups and
journalists. 250 000 copies of a pamphlet were distributed to explain radioactivity and
radiation. A telephone service was operating 24 hours a day to answer inquirieseivere
information about other possibly contaminated people or sites.

Was ay change or transfer of authority and responsibilities from the emergency response
organization to organizations responsible for trekerm recovery operations completed?
The adhority remained with CNEMNd, thus, there was no need for any transfer.

Wereinformation and data gathered during the emergeal wasrelevantto the longterm
planningshared betweerelevant organizations and authorities?
Notapplicable,as CNEN rerained in charge.

Was a longerm monitoring strategy developed in relation to residual contamination?
Consideration was given to this by 16 October 1982 @nvironmental monitoring programme
continued in 1988, also on decontaminated sies lasted o continuous basis until 1996.

Was a longerm medical followup programme for the registered individuals developed?
Follow-up studies, including a continuing bioassay and whole body monitoring programme
(that continued untithe beginning of 1988 wereperformed on the contaminated persons.

Was a strategy fomental health and psychosocial suppafrthe affected population and for
consultation in relatin to psychosocial health consequences developed?

Some emphasis was given to supportive psycholotiiesbpy of the victimsbut it was
recognized that a more adequate system of social and psychological support was needed.

Was a strategy under consideration to compensate victims of damage resulting from the
emergency?
No informationwasfound.

Were admirstrative arrangements, legislative and regulatory provisions in placeererthe
corresponding amendments underway, for the management of the existing exposure, situation
including provisions fothenecessary financial, technical and human resources?

Resource needs (expertise, manpower, equipment and material) were assessed and ,mobilized
and the logistic support (transport, housjrgjc) was organised accordingly.
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- Was individual monitoring of members of the general public still required for radiation

protection purposes?

No, only fortheregistered affected people.

1.3. THE NUCLEAR INCIDENT AT PAKS NPPHUNGARY

The Paks NPP in Hungary has four WWER 440 &haAactors that supply about 40% of the electricity

to the country. Units-14 went into commerclaperation between 1983 and 1987.

On 10 April 2003, a fuel cleaning incident occurred during a scheduled maintenance shutdown for
Unit 2. Thirty fuel assemblies had been removed from the Unit 2 reactor and placed in a fuel cleaning
tank approximately 10 eters under water in a shaft adjacent to the fuel pool. The external surfaces of

the fuel assemblies were beingeaneddue to magnetite depositions on their cladding during a

specially designed chemical cleaning proges4.8i 1-20].

At 21:53%0n 10 Apil 2003 activity was detected by the workers on the kryg@86rmeasurements
installed in the cleaning circuit, and t
the noble gas activity concentration monitors within the reactor Tiadl. imeline of the different

about t he same

events during the incideig shownin Fig 1-5 [I-2015].
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10 April 2003 15:00

End of cleaning 16:00

| Start of submersible pump 16:40 |

Discharge of washing cycle 16:56 |
Elevated water level of spent fuel pool 19:20

10 April|2003 22:04

11 April 2003 02:40

‘ 11 April 2003 10:00

|Cc>\.rer lifting unsuccessful 04:20 |

t i medicatetbly e

|12 mSv/h in surroundings of spent fuel pool 02:45 |

‘ The lock is opened, big bubble outbursts 02:15 |

| Venting fans started 23:45 |

‘ Increased KR-85 activity in cleaning system 21:50 |

|Engineer on Duty ordered evacuation of reactor hall 23:30 |

Fig. I-5. Timeline of events during the incidéourtesy oHungarian Atomic Energy Authority (HAEANd Paks NPP).

Taking response actions and activiing the site emergency response organization

Once the noble gas activity concentration monitors within the reactor ihdltated thatthe

60 e me r g e nhad/béen teachedhdt plant shift supervisor ordered the evacuation of workers from
the area Initially, it was suspected that a fuel assembly was leakg@ result othe cleaning
operation. However, several days latewas observed duringhanspection performed with the use of

42 All times are given in local time (due to the summer time system, this is UTC +02:00 hours).
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a video camera that most of the fuel had suffered heavy dalbget 16- 17% of the fuel material
was locatedht the bottom part of the cleaning vessel in form of delfigure F6 shows the extent of
the damage and the location of fuel debris.

Fig. I-6. Extent of damage and location of fuel delfcsurtesy of HAEA ahPaks NPP).

The impact of théncidentwasof low significance in terms of health hazards.hélagh the discharge

of radioactive noble gases into the environmenteased compared tbhe normal situation, it was
exhibiting a decreasing tendency, aadcording tothe data available, did napproachhe discharge

limits. The shift supervisor (the primary head of Site Emergency Response @atjanid SERO)

evaluated the event on the basis of the Site Emergency Response Plan (SERP) and decided that there
was no need for immediate emergency response action or alert of SERO.

As of 02:150n 11 April 2003 the situation deterioratetiowever, the assessment bétconditions
and information availablat that time did not allow the event to be recognized ageaident based on
the SERPrersionvalid at the time

For the noble gas discharge, it was clearly stated that the rate of the discharge did not reach the level
specified by the SERP as a threshold value for classifying the event as adtidesner, he sgnals
from the radioiodine monitor @redistorted and increased by the significant dischafgeoble gas
Therefore, the evaluation of the readings fronms¢imeeasurement units was difficulthe assessment
of samples takerby the use ofa radiation conol system, andhe determination ofthe iodine
discharge by laboratory measurementsuld have provided moraccuraténformation on the iodine
dischargeHowever, this was done out until 07:45 on 11 April 200&h full knowledge of the exact
dischargedata, the evaluation of the situationline with SERP was performed again, which resulted
in the findingthat no acciderttad occurredNevertheless, in ordeo fprovide a continuous control and
evaluation of the occurrences, thead of SERO decided &P:400n 11 April 2003, to partially set up
the SERO ¢omprising of acontrol team, communication organizati@md radiation situation
evaluation group). The SERfnctionedas intended inthe relevant procedures until 16:00 13
April 2003, when its opation was terminated.
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