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Section A. Introduction

Republic of Croatia signed “Joint Convention onebafbf Spent Fuel Manage-
ment and on Safety of Radioactive Waste Managen{dotit Convention) on 9 April
1998, and ratified it on 5 February 1999. Firstidlal Report on implementation of the
obligations under Joint Convention was prepareti@teginning of 2003, and Repub-
lic of Croatia participated at Review Meeting latieat year. Preparation of the second
and third National Report in 2005 and 2008 was fiowed by an active participation
at the Review Meetings in 2006 and 2009. This MafidReport contains updated in-
formation on matters covered in the third repatusing on the advancement achieved
in the matters of safety meanwhile. Report hasstrae structure as the previous one
and in each section new developments are presérgether with the most important
previous statements which still stand. Also, adezjaansideration is given to the issues
raised during the last Review Meeting, which igfyidiscussed in the Section K.

Major developments during period after the thindamt were:

a) advances in the national SF and RW manageméaiego
b) further advancement of the regulatory frameward
c) advances and challenges in specific RW managepnactices.

Advancesin the national policy

Croatian SF and RW management strategy has bemwlfded in 2008 and ap-
proved in July 2009 by the Government. Major feaduof the strategy are:
a) RW currently present in Republic of Croatiawasl as the future waste originating
from medicine, scientific research, and industaelivities not related to nuclear fuel
cycle, will be managed in a single central natistatage facility (CNS).
b) Republic of Croatia will undertake all reasormabhd necessary activities to ensure
safe and efficient management of SF and RW origigdrom the NPP Krsko, in ac-
cordance with joint programmes with Slovenia. Aahlé options shall be investigated

and evaluated through revisions of the joint “Pamgme of NPP Krsko Decommission-
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ing and SF & LILW Disposal” (NPPK Programme).

In August 2008 ToR for the"2revision of Programme of Kréko NPP Decommissioning
and SF and LILW Disposal (DP) was confirmed by dgt&zernmental Comission (IC)
and work was entrusted to the Project team joifaitgpned by expert organizations from
both counties. With new revision required by Agreembetween the governments of
Slovenia and Croatia regarding the status and d#iged issues related to investment,
exploitation, and decommissioning of the Nucleaw®oPlant KrSko (Agreement) both
parties aimed at correct and as realistic desonpaf decommissioning and RW and SF
management in accordance with best available téobmes. Detailed descriptions re-
flecting the actual situation have two goals: (83emsment of future actions and their
timing, including establishment of new facilitiesda(b) estimating expenses of all the
activities, including construction of facilities® Tevision of DP has been comprehen-
sively revised and for that purpose new supporstoglies were prepared. In those stud-
ies dismantling of NPP KrSko was scrutinized, figakantities of operational and de-
commissioning waste was assessed together alohgthét expenses for some of the
decommissioning activities. Respecting differerteiasts of two parties, several de-
commissioning scenarios were conceived inside tamdwork defined by Boundary
conditions. Scenarios are sets of activities haregzhin time needed to ensure safe de-
commissioning and RW and SF management. Scenakesatcount of all the activities
including establishment of facilities (humber, caipg time of operation and start of
operation) in technically correct sequence in wipcécise time is reserved for each of
the tasks. Costs of the integrated decommissiocamigwaste management programmes
have been estimated and a financing model has freposed: each country should ac-
cumulate half of the planned amount, through anmstalments by national power
companies into the respective national decommissgyofunds. Contrary to the under-
standing accomplished in joint' tevision of DP stating that all LILW generated dyy
eration and decommissioning of NPP Krsko will baceld in a joint repository placed
on an unspecified location on the territory of Gi@ar territory of Slovenia, Slovenia
initiated independent process of establishing émgsfor Slovenian half of LILW. Sit-

ing process finished with governmental decree indb@er 2009, confirming Vrbina in
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municipality of Krsko as the site for LILW reposiyo where silos type of near-surface
repository should be established. During 5 yearsitef selection process and prepara-
tion of repository design, site investigations aaflety analyses, Croatian side has not
been offered to participate in the project or ew#itially notified on the activities. All
activities were financed from Slovenian Fund. Dgrihe location selection process,
particularly sizable fees were foreseen for locahmunity. Based on the supporting
studies and developed scenarios, new module& oéwsion were prepared in the first
half of 2010. The revision encompasses five possiibenarios of NPP Krsko decom-
missioning, updated according to recent developsnbetween two revisions. Finished
document is still waiting for the approval by thevnian side to be submitted to IAEA

peer review.

Croatian electricity company HEP d.d payments tocodemissioning Fund are
regular and in line with bilateral agreement andtfrevision of decommissioning pro-
gram. As Slovenian Fund is more mature and it edibiefore bilateral agreement, their
financial asset is sizeably bigger because ofdhmdér NPP KrSko payments. Slovenian
fund had already been operating for about ten yeaid DP estimates provided the ba-
sis for recalculation of annual contributions bg Blovenian power company. Croatian
Parliament established in 2007 by the Act on FurdFinancing Decommissioning of
Krsko NPP and Disposal of Radioactive Waste andnSpliclear Fuel from NPP
Krsko special fund (Fund) for financing all LILW é$F management-related activities
in accordance with the Agreement. Resources ardaidy accumulated in the Fund by
Hrvatska elektroprivreda d.d. (HEP), Zagreb in dngount periodically adjusted by the
revisions of DP. Fund's purpose is to financeladl preparation, review and implemen-
tation of DP and disposal of LILW and SF, in ac@rce with the Agreement.

According to the present proposal of the CroatiBraBd RW management strat-
egy, it is expected that this revision of DP wdhd, in particular, to more specific and

definite decisions regarding management of LILWhfrNPP Krsko.
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Further advancement of the regulatory framework

Regulatory framework development during the presiperiod was primarily
aimed at further strengthening of the regulatoyatdities and incorporation of the EU
directives into Croatia's legal system. Most imanttchange occurred in 2010, when
the new Act on radiological and nuclear safety jJAzhs promulgated. That Act merged
former State Office for Radiation Protection andt&tOffice for Nuclear Safety, estab-
lishing one State Office for Radiological and Nul&afety (SORNS) as a regulatory
body. It is important to mention that Act has tf@nsed inspection of nuclear materials
and other radioactive sources and pertaining mestio the State Office for Radiologi-
cal and Nuclear Safety. Before that, inspectionwfiear materials and pertaining prac-
tices was under the authority of the former Stafec® for Nuclear Safety and inspec-
tion of radioactive sources and pertaining prastigeder competencies of the Ministry
competent for Health. At present, inspection ofrses and pertaining practices is being
shared between the newly established State Offic®é&diological and Nuclear Safety
and the Ministry competent for Health. Processamrdination between these two ad-
ministrative bodies concerning the issues of ingpes is still ongoing and is expected
to be finished by the end of 2011. Act further ionad legislative framework, based on
the experience gained over the past three yeadsth@nEU accession process. Second
level legislation derived from the Act will transgw EU aquis and international stan-
dards in a more clear and non-ambiguous way.

These regulatory developments are described in mhetal within the Section

E, whereas the list of other relevant laws and legguns is given in the Annex I.

Advances and challengesin specific RW management practices

Within the scope of RW management practices in Bepwf Croatia, signifi-
cant advances and challenges were recognised:
a) In 2009 Government issued a Regulation statieginistitute Rder BosSkové loca-
tion of CNS facility for management of institutidnadioactive waste in Croatia, ac-
cording to setting of the Radioactive Waste andnEpeel Management Strategy cur-
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rently in force.

b) Pertaining to d), State Office for Radiologieald Nuclear Safety took over the ini-
tiative for establishment of necessary arrangemeitksadministrative bodies and their
existing staff and technical capacities, in oraefind permanent solution to establish-
ment and location of CNS.

c) Management of sealed sources, and in particatantrol of orphan and vulnerable
sources, has been advanced through inspectionilkamee recently under competen-
cies of the State Office for Radiological and Nacl8afety.

d) Implementation of the Regulation from 2009 undedid not commence due to the
technical issues brought up by the IRB and pulditcern.

e) Process for Governmental decision on CNS opeegt@ radioactive waste manage-
ment entity free from technical support organigatiasks, is ongoing from 2010. ac-

cording to the Act.

Section B. Policies and Practices
Policies

Croatian Government approved in July 2009 nati®ealioactive waste and Spent Fuel
Strategy (Strategy) for the forthcoming ten-yearnqee Strategy, among other things,
addresses management of Croatian half of LILW, el & SF generated during the
operation of NPP Krsko. Strategy provides an amalysthe state, circumstances and
methods for the management of RW and SF from 2002019, in order to ensure

availability of sufficiently qualified staff and aduate financial services, in order to
support the safety of facilities for SF and LILW magement during their operating
lifetime and for decommissioning, as well as thpl@ation of the provisions of Article

24 of Joint Convention (Operational Radiation Pebtm). In particular, Strategy con-

firms Croatia's intention to search for common sohs with Slovenia on the manage-
ment of LILW and SF. Also, Strategy confirms Craaiongoing commitment to con-

tinue with activities related to site exploratiar & potential LILW and SF storage and
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disposal on Croatian territory, in case all othptians should fail. Croatia will revise
Radioactive Waste and Spent Fuel Strategy accotdingguirements set out in the EC

CD on the management of spent fuel and radioawtaste from September 2011.

Spent fuel management practices

Spent fuel management has not been practiced intfief Croatia.

Radioactive waste management practices

Radioactive waste from waste producers in medigdlstrial and scientific re-
search fields have been managed in Republic oft@rdétorage facilities for the waste
which could not be disposed off as communal waités brief on-site decay storage are
described in the Section D. Plans for a new stofagiity are discussed elsewhere in
this Report. According to the Act on Radiologicata\uclear Safety, a Public Service
(PS) is foreseen as an operator of CNS for managieaidhe institutional radioactive
waste, and RW and SF generated from decommissimhg@eration of the NPP Krsko.
Currently, formal administrative arrangements ad prepared to establish a PS part
responsible for management of the institutionalaactive waste in Croatia. In accor-
dance with set strategic directions, by 2013 Ceoaliould decide among several op-
tions for LILW originating from NPP Krsko: (a) rda@n agreement with Slovenia re-
garding the location of objects for the disposal;(lm should no such agreement be
reached, Croatia should initiate preparations &iny over its half of LILW. In this
case, LILW could be exported to third-country watherational repository, if commer-
cial agreement for disposal of LILW could be acctisiyed. If no host country for
LILW could be found, Croatian part of LILW generdtby NPP Krsko would be dis-
posed on Croatian territory in the repository bfolt that purpose. Establishment of a
PS part responsible for management of radioactiastevoriginated form NPP Krsko

will depend on Governmental decision on above desdroptions.
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Radioactive waste categorization

Regulation on radioactive waste, described in #etién E, defines solid, liquid
and gaseous radioactive waste. For solid radicagtaste, categories are defined in the
following table:

“Radioactivewaste class Typical characteristics

Activity concentrations or total radioactive waate
tivity at or below prescribed exemption or cleamn
levels

Radioactive waste containing radionuclides wit-fjal
life less than 100 days which will decay below clep
ance levels within 3 years
Radioactive waste containing radionuclides with-hal
Low and intermediate level radioactivéife less than 30 years and activity concentration
waste total activity which will remain above prescribexi €
emption or clearance levels 3 years after theai-cre
tion, and having a heat generation rate below 2i&//m
Radioactive waste containing radionuclides witH-hal
life less than 30 years (limitation of long livephlaa
emitting radionuclides to 4000 Bg/g in individual
waste packages and to an overall average of 409|Bq/
in the total waste volume)
2.2 Long lived waste Radioactive waste activity concentrations exceedjng
the limits for short lived waste

Radioactive waste thermal power above 2kWdmd
activity concentrations exceeding limits for short
lived waste

Exempt and cleared radioactive waste

\J

Low level short lived radioactive wastg

2.1 Short lived waste

High level radioactive waste

Table closely resembles the TABLE Il from the |IABAfety guide 111-G-1.1. The ex-

isting Regulation on radioactive waste managemahbes updated according to Act on

Radiological and Nuclear Safety to incorporate BELR2 practical concepts of clear-
ance and exemption, and to clearly address depeleddnetween pre-disposal and dis-
posal activities for RW form Krsko NPP and instibmial RW, according to the new EC

CD on RW and SF management.
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Section C. Scope of Application

Regarding the obligations under Article 3:
a) Republic of Croatia has not declared reprocgs&inbe a part of Spent Fuel man-
agement;
b) Republic of Croatia has not declared any wdstedontains only naturally occurring
radioactive material and does not originate from miniclear fuel cycle as radioactive
waste for the purposes of the Convention; and
c) Republic of Croatia has not declared any spegitdr radioactive waste within mili-
tary or defence programmes as spent fuel or rativeawaste for the purposes of the

Convention.

Section D. Inventoriesand Lists

Spent fuel facilitiesand decommissioning of nuclear facilities

No spent fuel is currently on the Croatian tersitor under its effective jurisdic-
tion.
No nuclear facilities are presently in operatiorbemg decommissioned in Re-

public of Croatia.
Radioactive waste management facilities

No waste from nuclear cycle is presently on theaGam territory or under its ef-
fective jurisdiction. The waste accumulated in Bepublic of Croatia originates from
medicine, scientific research and industrial agpians in the country. Import and man-
agement of radioactive waste not originating in lf@jc of Croatia are explicitly pro-
hibited by the Act described in the Section E.

There are two storage facilities for radioactivestea both located in Zagreb,
within national research institutes: Institute d@u BoSkové (IRB) and Institute for
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Medical Research and Occupational Health (IMROHiergé are no radioactive waste
repositories.
IRB Temporary Storage of Radioactive Material (TSRM

According to the 2009. Governmental Regulation, \R& designed location of
the CNS facility, but the implementation of the Rlegion did not take place due to the
raised technical issue by IRB, and public concerrorder to assure safe management
of radioactive waste, SORNS initiated formal aremgnts to license other existing fa-
cility and pertaining location within administragivnfrastructure for the purpose of in-
stitutional radioactive waste management as a peniaolution. Regulatory Body ini-
tiated national IAEA TC project with the goal togrpde existing RW storage and es-
tablish CNS on TSRM at the IRB. As commencemertafifo. Regulation implementa-
tion did not take place, IAEA TC project focuseddrveloping necessary technical ca-
pacities for CNS on other location, as describeml/abn the text. In addition to national
IAEA TC project, EU IPA2010 project has been ingid to facilitate necessary reme-
diation activities in existing TSRM. Currently, angements are in progress to start EU
IPA2010 project implementation. Such a charactdressd conditioned material will be
transferred to CNS facility once the facility isavptional, as outlined in the Strategy.
The facility consists of two separate storage robmik in-ground and processing room
built above storage room that was added in 198prdaements regarding security had
been made and were reported in tA&r@port. Accesses to both levels of the building
and its perimeter have been reinforced and andgimnudetection system has been in-
stalled. Alarm system is remotely controlled. Irdiéidn, building is under video sur-
veillance enabling monitoring both from the centaddrm station of the Institute and
from the office of the general manager of the fcilnventory of TSRM is presented
in Annex I.
IMROH storage

IMROH hosts a closed storage facility for used sesr Facility is no longer in
operation since last radioactive source was redel¥eyears ago. Most of the sources
are of low activity (lightning rods, fire detecti@ources, medical sources and industrial
gauges). Remediation works of storage area withllidoning, characterization, segre-

gation and packing in lead containers of foundaadiive sources were undertaken in
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June 2006 with full assistance of IAEA. Work wasfpaned under the supervision of
former State Office for Radiation Protection. OVWenamore than 600 sources were re-
covered and characterised along with approx. 560dontaminated materials. 226Ra
sources were transferred to TSRM at IRB. Rest efctinditioned sources is temporary
stored at this facility pending transfer to theufet CNS facility, as outlined in the Strat-
egy. Further segregation and volume reduction ef wlaste is planned before final
placement in CNS. IMROH storage facility is unddriur surveillance with CCTV
system. A new inventory list of the sources housestorage has been compiled. Inven-
tory of IMROH storage is presented in Annex II.

The third storage facility was identified as a feséi unresolved issues in con-
nection to implementation of 2009. Regulation, asadibed above. Storage facility is
located within capacities of the administrative ilesdn Croatia. Formal arrangements
to licence it and establish its operator as a Eudirvice for institutional waste are cur-

rently ongoing.
Radioactive waste inventory

State Office for Radiological and Nuclear Safetgkt@ver a database with the
central RW inventory from the former State Offiag Radiation Protection. TSRM at
IRB reports every change of the inventory and pamsto its legal obligations annually
submits a complete inventory list to the SORNSuAmary of data, representing spent
sources inventory is reported annuallyA&EA Net Enabled Waste Management Data-
base(NEWMDB). Beside that, importers and exportersaafioactive materials have an

obligation to report annually their yearly businpsstaining to radioactive materials.

Section E. Legidative and Regulatory System

Basic laws

Basic laws which together constitute SF and RW meament regulatory
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framework are: Act on Radiological and Nuclear 8afaiblished on 3 March 2010 in
Official Gazette No. 28 and entered into force ofyptil 2010.

Act replaced former Act on lonising Radiation Pobien and Safety of lonising
Radiation Sources passed in 2006 (in further tédt “2006”) and ,Nuclear Safety
Act”, both discussed in the previous reports. “Actinsists of 108 articles in 17 chap-
ters:

| GENERAL PROVISIONS
Subject matter
Exemption from the application of the Act
Definitions
Council for Radiological and Nuclear Safety
Information to the public
Il STATE OFFICE FOR RADIOLOGICAL AND NUCLEAR SAFETY
Establishment of the State Office for Radiolog@atl Nuclear Safety
Appointment of the head
[l CARRYING OUT A PRACTICE INVOLVING IONISING RADIATION
SOURCES AND WORK ACTIVITIES
Licence for practice
Work activities
Licence for use of ionising radiation sources
Derogation from the requirement of obtaining arioe for practice or licence
for use
Withdrawal of the licence for practice and the fice for use of ionising radia-
tion sources
Responsibilities of the licensees and licence helde
IV NUCLEAR ACTIVITIES
1. Notification of intention
Notification of intention to perform a nuclear afty
Notification of intention to import or export nuelematerial or specified
equipment
List of nuclear materials and specified equipmeatlear activities, procedure
and deadline for notification of intention and fbemat and content of the noti-
fication
2. Performance of nuclear activities
Licence for performing a nuclear activity
Withdrawal of a licence
Responsibilities of the licence holders
V PROTECTION AGAINST IONISING RADIATION
1. Principles of protection against ionising raidiat
Principles of protection against ionising radiation
Justification principle
Optimisation principle
Dose limitation principle
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2. Safety measures for sources of ionising radiatio
Dose limits
Age limit for exposed workers
Protection during pregnancy and breastfeeding
Medical irradiation
Personal dose measurement
Technical competency
Medical examinations
Obligations of training institutions
Requirements concerning premises and devices
Establishment and application of measures for ptiote of exposed workers
and supervision of work posts
Measurement method, scope and deadlines, qualtyatpcontents of the qual-
ity assurance programme, contents of the reportgmatting frequency, dead-
lines and procedure
Obligation of implementing self-protection measures
Person responsible for protection against ionisaajation
Authorised technical service
Prohibition of use of radioactive substances
VI NUCLEAR SAFETY
1. Guarantee of nuclear safety
Prohibition and guarantee of the safety of nudaailities
Authorised experts for nuclear safety
Granting of authorisations for nuclear safety etger
Use of operating experience
Provision of financial resources
Workers’ qualifications
Quality assurance
2. Projects
Siting of a nuclear facility
Analysis of the safety of an area for the locatida nuclear facility
Environmental protection approval
Design quality certificate for a nuclear facility
3. Performance of construction works
Construction affecting nuclear safety
Approval for constructing a facility
Physical protection plan
Instructions, standards and methods
4. Trial operation of nuclear facilities
5. Operation of nuclear facilities
Approval of the use permit
Periodic safety review
Reporting on the operation of facilities
VIl RADIOACTIVE WASTE AND SPENT NUCLEAR FUEL
1. Disposal of radioactive waste, spent sealedeadive sources, disused ionising ra-
diation sources, and spent nuclear fuel
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Public service for the disposal of radioactive wastd spent nuclear fuel
Financing the work of the public service
2. Import, export, transport and transit of iongsnadiation sources and radioactive
waste, spent nuclear fuel, spent sealed radioastiveces and disused sources of ionis-
ing radiation and specified equipment
Prohibition of import of radioactive waste and Speuclear fuel
Prohibition of export of radioactive waste and dpearclear fuel
Import, export, transport and transit
VIIl RESPONSE TO EMERGENCIES
Plan and programme of measures for protectionse chemergency
Obligations of the licence holders in planning ege@cy response
International notification and cooperation
Remediation
Subsidiary responsibility of Republic of Croatia
Remediation in the case of permanent exposure
IX PHYSICAL PROTECTION OF IONISING RADIATION SOURCE&AND
NUCLEAR FACILITIES
X NON-PROLIFERATION OF NUCLEAR WEAPONS AND PROTEQGDN OF
SPECIFIED EQUIPMENT
Licences and prohibition to produce, possess aadpscified equipment
XI MONITORING OF RADIOACTIVITY IN THE ENVIRONMENT
Xl REPORTING AND SELF-ASSESSMENT OBLIGATION
Reporting obligation
Content of the report
Obligation and implementation of self-assessment
X1l RECORDS
Obligation to keep records and content of records
XIV FINANCIAL OBLIGATIONS
XV ADMINISTRATIVE AND INSPECTIONAL SUPERVISION
Administrative supervision and supervision duringports and exports
Inspectors
Official identification card and badge
Inspectors' rights, obligations and authorities
XVI PENAL PROVISIONS
Misdemeanours
XVII TRANSITIONAL AND FINAL PROVISIONS

Act establishes a new regulatory body responsibeddiation protection and
nuclear safety - State Office for Radiological ahaclear Safety as a state administra-
tion body competent for activities relating to @rction against ionising radiation and
nuclear safety. Article 106, paragraph 1 of thevabmentioned Act states: “The State
Office for Radiological and Nuclear Safety shakdaover civil servants, equipment,

archives and other documentation, operating ressufmancial means, rights and obli-



CROATIA — National report on the implementation of the gations under the joint convention 18

gations from the State Office for Radiation Pratectand the State Office for Nuclear
Safety”. Act on the Internal Structure of State iCdffor Radiological and Nuclear
Safety was passed on Novembel’ 12010 (Official Gazette No. 125/2010). SORNS
became fully operational and took over all the $agkd responsibilities of State Office
for Radiation Protection (SORP) and State OfficeNoiclear Safety (SONS) on No-
vember 18, 2010, when Director General of SORNS has beeniafgul.

Article 6 defines tasks of SORNS. Among other tagkapproves carrying out
of nuclear activities, practices involving souroésonising radiation, procurement, im-
port, export, transport and transit of ionisingiaéion sources and authorises use of ion-
ising radiation sources. It also conducts an inddpat safety analyses and issues deci-
sions or certificates regarding the location, desipnstruction, operation and decom-
missioning of a facility in which a nuclear actiis to be performed, takes part in pro-
cedure for issuing location permits, building pegenpermits for removal and in proce-
dure for issuing use permits for structures thabaunodate sources of ionising radia-
tion or in which practices involving sources of iging radiation are carried out in ac-
cordance with lex specialis. SORNS approves andrsiges professional operations of
authorised technical services and authorised exgertnuclear safety, organises and
supervises, and, where necessary, also carrieestston the presence of the type and
intensity of ionising radiation in the environmefttod and feed, medicinal products and
general use products under regular conditions dsasen cases of suspected emer-
gency. SORNS is responsible for keeping recordbcences, approvals, decisions and
certificates which it has issued within the scopésoauthority, as well as for maintain-
ing and supervising records on ionising radiatioarses, licensees and licence holders,
beneficiaries, exposed workers, level of irradiatad exposed workers, as well as the
level of irradiation of persons subject to medegbosure and of other persons. SORNS
also elaborates technical platforms for teachingiaula and programmes for regular
and additional education, as well as for renewdtrmfwledge in the field of protection
against ionising radiation, ensures expert assistam implementing the national plan
and programme for procedure in the event of a mn@ecident and emergencies con-
nected with sources of ionising radiation, inforthe mass media, competent bodies,

organisations, associations and internationaltutgins on emergencies connected with
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sources of ionising radiation, provides expertsaasce and cooperation in activities for
preventing illicit trafficking in nuclear and otheadioactive material to state admini-
stration bodies competent for such activities, rwosi safety conditions at nuclear
power plants in the region and carries out assa#snoé the threat of nuclear accidents
there, especially in the Krsko Nuclear Power PianElovenia and the Paks Nuclear
Power Plant in Hungary, provides dosimetric assesssrmof exposure to ionising radia-
tion of exposed workers, of the population from madexposure and from exposure to
ionising radiation originating from environmentaldionuclides. SORNS is responsible
for fulfilment of the obligations which Republic @froatia has assumed through inter-
national conventions and bilateral agreements caigg protection against ionising
radiation, nuclear safety and the application aftgrtive measures aimed at the non-
proliferation of nuclear weapons.

Basic principles of justification of practices, mpization of protection and
safety, and of limitation of individual doses arglcitly formulated as provisions of
the law. Authorization for all practices with iomg radiation is mandatory, except for
excluded or exempted sources of ionizing radiati@onditions and procedure for au-
thorization are formulated as provisions of the,lag/ well as the principles for exemp-
tion. Primary responsibility for implementation mfescribed radiation protection meas-
ures has the user, i.e. person or legal entityimbtathe authorization for conducting
certain practice. By Article 59 of the Act, pers@sponsible for the generation of ra-
dioactive waste, spent sealed radioactive soudisgsed ionising radiation sources or
spent nuclear fuel shall be obliged to ensure aat the costs of their disposal. Situa-
tion when the costs of disposal at the moment &freament are not recoverable from
the party obligated to bear such costs will be lsgd by regulation which will be is-
sued by the Government of Republic of Croatia atgioposal of the Director General
of SORNS, on the basis of Article 61 of the Act. tBg same regulation, selection crite-
ria, obligations and working method of PS shalbbescribed. PS for disposal of radio-
active waste and spent nuclear fuel will be thétutson, organisation or agency desig-
nated by the Government of Republic of Croatidhatproposal of SORNS, on the ba-
sis of the same article. According to Article 61tloé Act, work of PS shall be financed

from the fees paid by the generators of radioactiaste and spent nuclear fuel, from
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dedicated fund established by the Act on the Fandrinancing the Decommissioning
of the KrSko Nuclear Power Plant and the DisposakMPP Radioactive Waste and
Spent Nuclear Fuel (Official Gazette 107/2007) &modh funds of the State Budget of
Republic of Croatia. By Article 62, import, procegs storing and disposal of radioac-
tive waste and spent nuclear fuel which was noegerd in Republic of Croatia are
prohibited, unless prescribed otherwise by inteonal agreements.

According to Article 80, inspectional supervisioreo the implementation of the
Act and subordinate legislation adopted on thesotsreof is performed in the first in-
stance by the inspectors for radiological and rarctafety of SORNS (hereinafter re-
ferred to as: the inspectors). Sanitary inspectibthe Ministry of Health and Social
Welfare performs inspectional supervision in theosel instance.

Act defines nuclear practices instead of nucleailifi@s. These practices in-
volve nuclear material (as defined in the IAEA 8ta} and specified equipment (as de-
fined in the “Protocol Additional for applicationf &afeguards in connection to the
Non-Proliferation Treaty”). All spent fuel facilés are clearly under jurisdiction of this
Act.

Act requires that in the process of determiningditieg, planning, construction,
operation and decommissioning of a facility in whi@ nuclear practice is to be per-
formed, the conditions for nuclear safety and e set forth in the Act and in con-
ventions and other international agreements rdtifig Republic of Croatia, as well as
international recommendations and standards imtbe of nuclear safety, must be met.
These conditions have in the meantime been eladabtat a great detail in a subordi-
nated regulation described below. Based on Arti8le$4-16 and, nuclear material or
specified equipment user shall be solely respoadin safety and protection in per-
forming a nuclear activity. User is also resporesitur emergency preparedness, envi-
ronmental monitoring, education of personnel antbme-keeping. All these require-
ments are specified in more detail in regulatidthalder of the license is also liable for
any nuclear damage according to Act on Third Pladhility for Nuclear Damage. It is
the responsibility of the regulatory body to cohttat the licensee fulfils these regula-

tions.
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Most important subor dinated regulations

Most regulatory requirements on radioactive wasig spent fuel management
are contained in three regulations:

» “Regulation on conditions and method of dispasfatadioactive waste, spent sealed
radioactive sources and ionising radiation sourgkgh are not intended for further
use” (OG, 44/08), in further text “Regulation omli@active waste”,

* "Ordinance on the requirements for the designstraction and removal of structures
accommodating sources of ionising radiation or molv practices involving sources of
ionising radiation take place" (OG, 99/08), "Ordina on design and construction”,

« “Ordinance on performing nuclear activities” (O@4/06), “Ordinance on nuclear ac-
tivities”, and

* “Ordinance on conditions for nuclear safety anatgction with regard to the sighting,
design, construction, use and decommissioningfatiity in which a nuclear activity
is performed” (OG, 71 /08), “Ordinance on nuclesmuilities”.

The first one is subordinated to the “Radiationt€cton Act”, and is primarily
concerned with RW not originating from nuclear fagtle. The second one gives gen-
eral conditions for design and removal of the gtres accommodating sources of ion-
ising radiation, also applicable to RW storage. ©higer two are subordinated to the
“Nuclear Safety Act”, and regulate management enspuel and RW originating from
nuclear fuel cycle.

“Regulation on radioactive waste” consists of 58ches in 7 sections: General
provisions, Classification of radioactive wastee&@hnce and exemption from control,
Disposal of radioactive waste, spent sealed ratii@asources and ionizing radiation
sources not intended for further use, Disposalpeint sealed radioactive sources and
ionizing radiation sources not intended for furthkee, Method of keeping records on
radioactive waste, spent sealed radioactive sowandsionizing radiation sources not
intended for further use and Transitional and fpralvisions. In "General provisions", it
empowers SORNS to grant authorizations for carrgiagpractices involving radioac-
tive waste or spent sealed radioactive sourcegsgietails of the authorization proce-

dure, assigns responsibilities for the safety, afi@nal radiation protection and protec-
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tion of the environment. Regulation provides cléssiion for solid waste, criteria for
clearance and exemption, conditions and limit valfege discharge into environment,
methods for collection, treatment and packaginguirements for protective containers,
their labelling and records keeping. Liquid andegas waste treatment is addressed as
well. Responsibility to decide upon RW repositasyassigned to the Government. For
such a facility, preparation of an environmentapatt study is explicitly requested.
However, details remain to be described in othess lgeneral documents. To minimize
waste accumulation in Republic of Croatia, Artidof Regulation obliges user to con-
tractually bind the manufacturer to consent tortarn of sealed sources with activities
which remain above 100 MBq longer than 10 yeamsr afelivery. As a prerequisite for
authorization, a programme of application of meesupr protection against ionising
radiation including the security and quality assgeaprogramme and the plan of meas-
ures for prevention and elimination of potentiahsequences of an emergency event
are required. Regulation will be updated accordméct in order to clearly transpose
EC RP122 clearance and exemption practice docuarehtto fully address require-
ments set out in new EC CD on radioactive wastesaedt fuel management.
“Ordinance on nuclear activities” lays down the gadure for notification and
licensing, and regulates the form and content efapplications. Nuclear activities in-
clude spent fuel management, as well as storingdambsing fow level and medium
level radioactive waste originating from the reacio quantities requiring the applica-
tion of nuclear safety and protection meastrdatent to perform nuclear activities
must be notified to SORNS. Application for the issaf a licence to perform nuclear
activities shall be submitted to SORNS one yeagrdfte notification at the earliest.
When submitting the application, legal person sttodépending on the types of nuclear
activities, attach certain documentation. SORNStmasfy the legal person of its deci-
sion within two years. In the case of negative eaabn of the documentation, SORNS
shall refuse the application for license. SORNSI #&®p the register of nuclear activi-
ties in Republic of Croatia as official recordsnoiclear activities.“Ordinance on nuclear
facilities” establishes conditions for nuclear $afend protection with regard to the sit-
ing, design, construction, use and decommissioafrg facility in which a nuclear ac-

tivity is performed. Chapter | contain a lengthst lof definitions, introducing the term
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nuclear facility as'a facility in which a nuclear activity is perfornd& Nuclear facili-
ties include plants for the processing, as welitasage and disposal facilities fapent
nuclear fuel or higHevel radioactive waste originating from a reactoand also stor-
age and disposal facilities folow and intermediate level radioactive waste in plaet
where radioactive waste originating from a reactsrbeing stored (or emplaced) in
guantities that require the application of nuclesafety and protective measurefn
Chapter I, conditions for nuclear safety with neyeo the siting of a nuclear faciligre
regulated. Siting of all facilities shall be basmd general exclusion criteria. Addition-
ally, siting of nuclear power plants shall be based atiqudar exclusion criteria fonu-
clear power plants and comparative criteria forleacpower plants. Also, siting of a
waste disposal facility for low and intermediatederadioactive waste in the part where
radioactive waste being emplaced originates frorea@tor shall be determined based
on particular exclusion criteria and comparativiéeda. Government of Republiof
Croatia issued a conclusion about determining afergioned criteria in 1992imi-
larly, in Chapter Ill conditions for nuclear safaty designing facilities are regulated.
For designing all facilities in which a nucleariaity is performed, general conditions
are given. Along with the general conditions, mattr conditions for nuclear reactors
must also be met. Also, along with the general dmws, particular conditionfor de-
signing RW disposal facilities are listed. Locat@md building permits for buildinfa-
cilities in which a nuclear activity is performed mermits for decommissioning stich
facilities shall not be issued without a certifeatf SORNS, concerning compliancke
the preliminary and of the main design with therafoentioned conditionginally, in
Chapter IV, conditions for nuclear safety for ailigcwith regard to the construction,
commissioning, operation, decommissioning and csare regulateddgain, a list of
general conditions for these activities is providatbng with the generatonditions,
particular conditions for facilities with nucleagactors are given for the construction,
commissioning, operation, decommissioning and cksAlso, along wittgeneral con-
ditions, principles for closure of the locationRWV disposal facilityare given.
“Ordinance on nuclear facilities” is a document evhicontains very detailed
specifications along with the requirements to obsaecognized international recom-

mendations and good practices. For example, inttody article of the chapter on facil-
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ity design requires (in first three paragraphs} thesign must meet dozens of general
and particular conditions listed in subsequentcksi and then the paragraph 4 adds:
“In designing all facilities in which a nuclear auity is performed under the conditions

stipulated in paragraphs 1, 2 and 3 of this Artjdlee recommendations and standards

of the International Atomic Energy Agency shall lggp

Other recent legidation

In addition to the above laws and regulations, Wwhiover most aspects of RW
and SF management addressed in Joint Conventioméw ordinances relevant to this

field have been developed since the previous repadted to “Act”:

1. Ordinance on the official identity card and badf¢he radiological and nuclear
safety inspector - issued pursuant to Article 82'Att* on 8 March 2011 in Of-
ficial Gazette 28/11 and

2. Ordinance on required professional training forrapeg sources of ionising ra-
diation and for the application of measures fortgetion against ionising radia-
tion - issued pursuant to Article 29 of “Act* onJ8ne 2011 in Official Gazette
63/11.

3. Ordinance on the authorisation of expert techrseaVices to carry out profes-
sional tasks of protection against ionising radmat- issued pursuant to Article
38 of “Act” on 17 June 2011 in Official Gazette T2/

According to Article 102 of ,Act’, following legilation shall remain in force,
with the exception of provisions that are contriryAct”, until ordinances issued pur-
suant to “Act enter into force:

1. Ordinance on medical requirements to be fulfillgdexposed workers, frequency
of examinations and the content, manner and desdlior keeping data on such
examinations (Official Gazette 117/07),

2. Ordinance on methods, scope and time limits forsmeag personal irradiation of
exposed workers and persons exposed to medicaliadiinspection of sources of

ionising radiation and working conditions and measwent of required elements
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10.

and quality verification, testing the working ordafr personal protection devices
and equipment, testing the working order of measuimstruments, quality assur-
ance measures, assessment of radioactive contaonird persons, objects, the
environment, premises and air inside premises iitlwhadioactive activities are
performed or radioactive sources are located, obvraesurveillance and measure-
ment reports, reporting procedure and requiren@ikeep records, content, meth-
ods and time limits for keeping records (Officisdzette 127/07),

Ordinance on conditions for application of ionisiragliation sources in medicine
and dentistry (Official Gazette 125/06),

Ordinance on limits of exposure to ionising radiatiand on conditions of expo-
sure in special circumstances and in emergencyatgns (Official Gazette
125/06), in further text "Ordinance on exposuretkih

Ordinance on radiological and physical protectiogasures for ionising radiation
sources (Official Gazette 39/08), in further te®@rdinance on security”,

Ordinance on conditions, manner, places and desdfior systematic testing and
monitoring of the type and activity of radioactisebstances in the air, soil, the sea,
rivers, lakes, ground waters, solid and liquid p#ation, drinking water, food-
stuffs and general use products and dwelling anding spaces (Official Gazette
60/08),

Ordinance on conditions and measures for proteetgainst ionising radiation for
carrying out activities involving x-ray units, adeeators and other devices generat-
ing ionising radiation (Official Gazette 125/06),

Ordinance on requirements for the design, constmucnd removal of structures
accommodating sources of ionising radiation or ihiclw practices involving
sources of ionising radiation take place (Officdzette 99/08),

Ordinance on register of activities, requirememts manner of issuing, validity of
licences for work with sources of ionising radiatiand use of sources of ionising
radiation (Official Gazette 125/06),

Ordinance on method of removal of radioactive caomtation, disposal of radioac-
tive source or undertaking other indispensable oreasn order to reduce damage
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11.
12.

13.

14.

15.

16.

17.

18.

to people and to environment or eliminate furtleeats, hazards or damages (Of-
ficial Gazette 53/08),

Ordinance on performing nuclear activities (Officeazette 74/06),

Ordinance on control of nuclear material and spes@ipment (Official Gazette
15/08),

Ordinance on special requirements which expertrosgéions must fulfil in order
to perform certain activities in the field of nuatesafety (Official Gazette 74/06),
Ordinance on conditions for nuclear safety andgmtodn with regard to siting, de-
sign, construction, use and decommissioning otaitfain which a nuclear activity
is performed (Official Gazette 71/08),

Ordinance on manner and procedure for supervisioimglimport or export of ma-
terial for which there is a justified suspicion @intamination by radionuclides or
of containing radioactive sources (Official Gazédtl€/07),

Ordinance on confidentiality of data from Statei€¥ffor Nuclear Safety (Official
Gazette 15/09),

Ordinance on conditions and measures for proteetgainst ionising radiation for
carrying out activities involving radioactive soasc(Official Gazette 125/06), in
further text "Ordinance on protection measures”

Ordinance on fee amount, types and amounts ofiaddi expenses and method of
payment for tasks performed by State Office foriR@ah Protection (Official Ga-
zette 89/09).

Other elements of the legidative and regulatory framework

In addition to basic and/or new framework outlirsdgmbve, a number of other le-

gal acts have some bearing on the national praciiceadioactive waste and spent fuel

management.

» Some other acts affect implementation of theas kand their regulations.

« Ratified international conventions and treatias,well as the bilateral agreements,

should also be considered as constituents of amatframework in a broader sense.

These items are presented in Annex | on the remyldtamework. Although
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they address some general aspects of radiologiogdqtion or nuclear safety, or their
specific implementations, they are generally netdssed in this Report.

Regulatory body

As mentioned earlier, based on the provision of rgulatory body responsible
for radiation protection and nuclear safety is &fffice for Radiological and Nuclear
Safety (SORNS) as the state administration bodypedemt for activities relating to
protection against ionising radiation and nuclegiiety. SORNS took over civil ser-
vants, equipment, archives and other documentatperating resources, financial
means and rights and obligations from the formateSOffice for Radiation Protection
and State Office for Nuclear Safety. Act on theeinal Structure of State Office for
Radiological and Nuclear Safety was passed on NbeerhO, 2010 (Official Gazette
No. 125/2010). SORNS became fully operational awdk tover all tasks and responsi-
bilities of State Office for Radiation ProtectioBRP) and State Office for Nuclear
Safety (SONS) on November 19, 2010, when Directemgeal of SORNS has been ap-
pointed.. Inspectional supervision over the impletagon of “Act” and subordinate
legislation adopted on the basis thereof is peréarin the first instance by the inspec-
tors of SORNS. Sanitary inspection of the MinistfyHealth and Social Welfare per-

forms inspectional supervision in the second instan

About Article 19 specific requirements

Croatian regulatory framework adequately meetsiregqents which should be
addressed in this section of the Report. Genedahtian protection provisions and nu-
clear safety requirements, as well as allocatiomesponsibilities, have been outlined
within the above brief account of “Act on Radiologl and Nuclear Safety”. More de-
tailed requirements are supplemented by the sumateti new regulations listed in this
section. Provisions on licensing, control, repartemd enforcement of safety for the
spent fuel and radioactive waste management fasilére also generally introduced by
this basic act. More specific requirements are agibsntly provided by subordinated
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regulations, in particular by “Regulation on radithee waste”. New “Regulation on
radioactive waste” based on new Act on Radiologacal Nuclear Safety will be drafted

in accordance with the EC RP122 document on clearand exemption practice.

Section F. Other General Safety Provisions

Safety provisions of Joint Convention articles &Blé2e generally delineated in
the Act and further specified by the regulatiortediabove. By the Act, the licensee is
responsible for the implementation of radiologisafety measures and shall bear the
costs of their implementation (Article 13). Hold®rlicence for nuclear activities is re-
sponsible for the implementation of radiologicafespa measures and nuclear safety
measures and shall bear the costs of their implemen (Article 19). By Article 68,
licensee, licence holder or beneficiary whose dpmra result in radioactive contamina-
tion of the environment, premises, areas, objeutlspgersons by radioactive substances
above the limits set out in the ordinance or indamages owing to loss of control over
the source or for some other reason, shall beelitdsl damages incurred and shall with-
out delay ensure remediation at its expeisgpection, enforcement and penalties are
provided for in later articleRegulations specify more details. In particularetfdla-
tion on radioactivavaste” in its subsection "4.1 Responsibility" (elgs 16-19) speci-
fies that holder of authorization shall bear fsponsibility for radioactive waste and
spent radioactiveources produced as a result of its activitieduding removal, trans-
port and placingn the central storage faciliths described in the previous section, Act
also sets appropriate nuclesafety requirements on the license hold&st specifies
that human and financial resources for safe wasteagemenare among the general
responsibilities of license holdekct and “Ordinance on exposure limits” both provide
for radiationprotection in all practices involving sources ohimng radiation. Addi-
tionally, ,Regulation on radioactive waste, in gsbsection 1.3.2 “Protecticagainst
ionizing radiation” (articles 10, 11) briefly listgarticular obligations. Furthespecific
requirements are provided by “Ordinance on securibat gives sourceategorization
and stipulates appropriate security measures, gntDldinance onprotection meas-
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ures”. Management facilities for spent fuel and radioativaste from nuclear fuel cy-
cle arealso subject to Act and subordinated regulationstimeedabove. For their op-
eration license, or earlier in their developmeetaded design conditiorend extensive
safety analyses and reports are required to denavmdhat they willmeet all opera-
tional radiation protection provisionQuality assurance programme is requested in sev-
eral sections of “Ordinance on facility developnigat appropriate for successive de-
velopment stages. It is also addressed in subgettl “Safety” of ,Regulation on
radioactive waste". Quality assurance programmeaapidn of measures for prevention
and elimination of potential consequences of anrgamey are obligatory prerequisites
for authorization. Appropriate decommissioning agaments before operational li-
cense for radioactive waste and nuclear facilitrdsere applicable) are required by Act

and existing ordinances and regulations.

Section G. Safety of Spent Fuel Management

Croatian legislative and regulatory framework contaasic provisions for safety
of spent fuel management, although no spent fuelypbeen managed in Republic of
Croatia, and no facilities for its management haeen planned.

In addition, in 2009 Croatia adopted Strategy ahaactive waste and spent fuel
management. In Strategy it is stipulated that agtissibility that the Republic of Croa-
tia might have to overtake half of the waste fromsk6 NPP by 2025 has not yet been
ruled out, under the provisions of the Bilateralrdgment in the case that an extension
of the operating lifetime of KrSko NPP is not agtethe prerequisites must be ensured
for long-term storage of SF at its proper expensg third country (possible future joint
projects, or commercially). Obligation of overtafi®F within two years after decom-
missioning of Krsko NPP may be modified in agreemeith Slovenia, as it will de-
pend on technological solutions in the Programnnesgnt version foresees four years
for repositioning SF from Krsko NPP basin).

Should in the meantime a storage of SF in Sloveoiabe agreed even after
2025, it ensures from the aforesaid that Croatigtymo later than 2018, start with in-
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tense preparations for storage of SF in a thirchtgubut possible agreement on such
disposal should already be reached by 2018. In ttes@nplementation of these first
two options proves to be impossible, the only rexmg option is to continue with site
exploration for a potential construction of an $#rage on Croatian territory.

Under Agreement, the last iteration of the Programmor to the expiry of
planned operating lifetime should be completed 8Y% and should also contain deci-
sion regarding storage of SF from Krsko NPP.

Basic safety provisions for safe management oftspeciear fuel have been ad-
dressed in Act. More detailed requirements will ibeoduced by subordinated new
regulations, currently in preparatory phase and el drafted in accordance with the
proposal of EU Directive on management of spent &rel radioactive waste, and

promulgated after acceptance of Directive by EUi&aent.

Section H. Safety of Radioactive Waste M anagement

Elements of legal framework cited in the previoest®n on spent fuel similarly
apply to the management of RW from nuclear fueley€or example, “general condi-
tions” from “Ordinance on nuclear facilities” argpdicitly intended for low and inter-
mediate waste store or repository as well (if RWjioates from nuclear fuel cycle),
although some of them (in particular the operatisagdety and defence in depth in case
of accident) may appear too prescriptive for LIL¥¢ifities. In addition, Ordinance also
contains several sections dedicated specificallthi® RW. However, no waste from
nuclear fuel cycle has yet been managed in Repobl@roatia, and no facilities for its
management have been planned. Only RW from othaication is stored within the
country, and safety of its management in the exgsfacilities has been considerably
improved in recent years (waste characterizationditioning, packaging etc.), as de-
scribed in previous report and elsewhere in thigdRe Regulation on radioactive waste
gives more detailed technical provisions on RW mganzent, and explicitly refers to
“spentsealed radioactive sources and ionizing radiationrses which are not intended
for further usé as the waste types presently managed in Repaoblgroatia. In addi-
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tion, Regulation outlines specific provisions fotwWRmanagement facilities. Ordinance
on design and construction gives further requirdmaiso applicable to planned new
central national RW storage, for which Governmeas tindertaken the responsibility to

designate the appropriate site.

Section |I. Transboundary Movement

The Act explicitly bans any import of radioactivaste or spent fuel in the Re-
public of Croatia, unless differently prescribedibternational instruments. Apart from
full commitment to binding international instrumemto other particular issues of trans-

boundary movement needed to be specifically adddeissCroatian regulations.
Sub-regional cooperation in thefield of cross-border control

In 2007 SORP initiated sub-regional cooperation ragnex-Yugoslavian coun-
tries regarding cross-border control of nuclear atinér radioactive materials. This sub-
regional cooperation involves Bosnia and Herzegaviiontenegro, Republic of Croa-
tia, FYR Macedonia, Slovenia and Serbia. Two mestinere held up to now: founding
meeting in Zagreb and the second meeting in Bedgr&edrbia. Protocols for informa-
tion exchange were established. Draft of the datlim developed for information ex-
change among the participating countries enablimgey of suspicious transports and
control over possible illicit trafficking in or tbhugh the region. Last meeting under this
cooperation was a bilateral one and it took plac8anja Luka, Bosnia and Herzego-
vina in 2011. Meeting has been organised to agneeoomon procedure between Bos-
nia and Herzegovina in connection to a particubartjborder crossing point where lo-
cal situation requires for special arrangement®-1®gional cooperation is still active
and information is regularly exchanged as apprégriAs the regulatory situation in
Western Balkan countries improved significantly iowe past couple of years, it is
planned to even further strengthen already exisgtuigregional cooperation.
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Section J. Disused Sealed Sour ces

General provisions

Safety of disused sealed sources is ensured byut&&mn on radioactive waste”
which addresses spent radioactive sources and setleral ordinances mentioned
above. According to “Ordinance on protection meesyrauthorization for usage of
any source will be granted only if all protectiorasures against ionizing radiation are
ensured. Since there is no producer or exportsealied sources in Republic of Croatia,
there are no regulatory provisions for import cdudied sealed sources returned to the

manufacturer.

Management of spent sources and control over or phan sources

In last several years significant steps have beelertaken to increase safety of
spent sources in Croatia. Regulatory Body was &hdssengaged in international pro-
jects aimed at improvements of management of sgmnces and control over orphan
sources:

« |AEA/CRO/9/009: Management and Safe Storage of Spent or Disused

Sealed Sources

Project results are:

—storage container for sealed radioactive sourcas pvoduced custom made for the
sources used on Croatian territory

-remote handling tongs along with transportable poidable transport containers type-
A, lead brick and glass were provided to enable safield handling and conditiong of
the sources during removal activities

-two regulatory staff members were trained in Igiag procedure for a storage of dis-
used sealed sources

-national radioactive waste management infrastrectas revised and recommenda-
tions for improvement were made

-annual radioactive waste arising estimate was made
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-appropriate radioactive waste management techyol@s recommended for CNS fa-
cility;

* IAEA/CRO/ 3002: Establishing a National Radioactive Waste StorageRrocessing
Facility

Project objective: To establish a national radivactvaste storage and processing facil-
ity to set up an appropriate institutional radioacivaste management infrastructure.
This ongoing project is aiming to establishing T&®RM on Institute Rder BoSkovt as

a CNS facility, but due to recent management dewcisi the Institute it was redefined
to estimation of available capacity to host radiv@cwaste taking into account already
occupied space, and to recommending upgrading me&sthe store it self in order to
appropriately house the existing radioactive wastiditionally, request to the IAEA
was made to certify already existing container @msiade for sealed sources used on
Croatian territory for storage and transport. Ititanis to use this certified containers in
a newly established storage facility. Project ipawted to finish in 2011.

* IAEA-RER-9.073: Implementation of National Strategies for Regagni

Control over “Orphan Sources”

Project results are:

— national strategy for regaining control over @apltsources was developed and imple-
mented,;

— ionising radiation detection equipment was dothdbe outfitting search and recovery
teams;

— 19 persons were trained in orphan sources seaitihecovery techniques;

— List of orphan sources and relevant locationshiees compiled and verified;

— 27 ionising radiation sources were recovered fatb@andoned industrial sites

or nearby locations.

* U.SA. Ministry of Defense and FBI: International Counter Proliferation

Programme.

Project results are:

— 23 persons were trained as secondary responas3an detection and response

to trafficking of nuclear and other radioactive srédls in cross border transport;

— equipment for detection of nuclear and otheraadive materials was donated.
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In addition to aforementioned project, Croatiaiaigd national IAEA project to intro-
duce Safety Assessment appropriately into alreatbfieg licensing procedure through

couple of test cases based on a existing facikinespractices in the country.

Spent radium sour ces management

All spent radium sources in Republic of Croatiariranedical applications had
been collected, conditioned and properly storeBe8ondary response teams are a part
of the emergency response teams within the scopdatidnal Plan and Programme in
case of radiological emergency. Several years agioprough search followed by char-
acterization and conditioning of all radium souraegRkepublic of Croatia was under-
taken. Data on sources provided by regulatory Hodwnd in radiological histories, in
hospitals records etc., were investigated and eilmy 298 sources were found and col-
lected, with approximately 1400 mg of 226Ra. Sosirsere of different forms (nee-
dles, tubes, plates) all coming from medical agicns. They were collected in Zagreb
and conditioned in Institute Rar Boskovt. Sources were first packed into stainless
steel containers (approximately 50 mg of radiureach of the containers), which were
then welded and bubble tested. Stainless steehio@ns (in bundles of 10) were placed
into three lead containers. Lead containers weckqghinto standard 200 | drums filled
with concrete: two containers in one drum, and tthied container in another drum.
Drums were properly marked. Characterization amuditmning of the sources were
done by IAEA approved procedure and supervised ¢pgn8y. Presently, drums are at
IRB store (TSRM). Their long term future is stihtndecided.

Cases of orphan sour cerecovery

In last several years a few orphan sources weoxeeed.
Orphan source (radioactive lightning rod with 3.Bgsof 152,154Eu) recovery was
made in November 2004, in a truck transporting scnaetal across the Croa-
tian/Slovenian border. (In average, SORNS is in#dlin 10-12 interventions annually
related to incidents with undeclared sources irsstmorder transport. Lightning roads
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are found as orphan sources during border cor2r8l§imes a year.) Among impressive
cases was the recovery of 17 caesium sources @avgles, total activity 71.24 GBq of
137Cs) in 2002, which had been used in a contaiaeraeights on hay stacks, in a
small village near Obrovac.

Other forms of contaminated materials are freqyefiotind in transports of scrap met-
als. In 2007 and 2011 226Ra dial was detectedrapsmetal in transit through Repub-
lic of Croatia from Hungary to the melting factdryBosnia and Herzegovina. During
2008 transport of metal tubes produced in RepudiliCroatia contaminated with 60Co
was detected on border. Raw material was importad taly where it was originally
imported from China. Interpol has also been invdlMeocation of approx. 100 t of con-

taminated material (out of which 1 t ended up ipi#ic of Croatia) was determined.

Section K. Planned Activitiesto | mprove Safety

Planned activities

As already indicated in this Report, the most intgoatr planned (or ongoing) ac-
tivity is:
« site for the central national RW storage facistyould soon be designated and the op-
erator should be established in a form of PubliwviSe according to Act on Radiologi-

cal and Nuclear Safety and the Strategy.
Note on the last Review Meeting issues

Republic of Croatia was actively participating avietw Meeting of Contracting
Parties to Joint Convention in 2009. Questionsgpubdlic of Croatia were mostly con-
cerned with the establishment of national decomiongsg fund and financing for fore-
seen activities in connection to NPP Krsko DP, #ral long-term policies regarding
NPP Krsko SF and RW joint management, includingabliblishment of centralised
national storage facility for institutional wasfEhese issues were given appropriate at-
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tention in the current Report.

Section L. Annexes

Annex | Regulatory Framework

In addition to laws and regulations listed in SattE, a number of other legal
acts have some bearing on the national practiceadimactive waste and spent fuel

management.

Other acts

Several other laws are either related to nucldatysar to the implementation of
three basic laws from Section E:
e Act on Third Party Liability for Nuclear Damagiedm 1998)
* Act on Criminal Procedure
» Act on Transport of Hazardous Material
Furthermore, based on Croatian Constitution, atbanced and ratified interna-
tional treaties also constitute an integral parCobatian legislation and can be applied
directly. So the following international legal insinents, to which Republic of Croatia
is a party, should be mentioned as a part of Ganaégislative framework in this field:
« Statute of the International Atomic Energy Agency
« Agreement on Privileges and Immunities of the@idnational Atomic Energy Agency,
« Vienna Convention on Civil Liability for Nucle&yamage,
« Convention on Physical Protection of Nuclear NMate
» Convention on Early Notification of a Nuclear Adent,
» Convention on Assistance in Case of a Nucleaident of Radiological Emergency,
» Convention on Nuclear Safety,
« Joint Protocol Relating to Application of the Yirm Convention and the Paris Con-

vention,
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» Joint Convention on Safety of Spent Fuel Managemaad on Safety of Radioactive
Waste Management.

Finally, the bilateral agreements in this fieldoat®nstitute a part of national legislative
and regulatory framework:

« Agreement between Republic of Croatia and Intewnal Atomic Energy Agency for
Application of Safeguards in Connection with theedty on Non-proliferation of Nu-
clear Weapons;

» Protocol Additional to Agreement between RepuldicCroatia and International
Atomic Energy Agency for the Application of Safegimin Connection with the Treaty
on the Non-proliferation of Nuclear Weapons;

» Agreement between the Government of Republic mfa@ia and the Government of
Republic of Slovenia on regulating the status atinerolegal relations pertaining to in-
vestments, use and decommissioning of KrSko Nu&earer Plant

*Agreement between Republic of Croatia and RepudiliSlovenia on Early Exchange
of Information in the Event of a Radiological Emengy;

» Agreement between the Government of Republic mfa@ta and the Government of
Republic of Hungary on Early Exchange of Informatia the Event of a Radiological
Emergency.

» Agreement between European Atomic Energy Commufturatom) and Non--
Member States of the European Union on the Paaticip of the Latter in Community
Arrangements for Early Exchange of Information ke tEvent of Radiological Emer-
gency (Ecurie)
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Annex || Radioactive Waste | nventory

The TSRM radionuclide inventory

Radionuclides with T1/Z 30 years, activity = [GBq]; on December 3010, not de-

cay corrected.

A <4 GBq 40 TBq >A>4 GBgl A >40TBq

Nuclide | Neutron | Number| Total Number | Total Number | Total Conditioned | Category| Sum activity

generator activity activity activity over groups
Ir-192 3 336,99 Y 3 337
Ir-192 15 32,9 15 330,9 Y 4 364
Ir-192 272 6,46 Y 5 6,46
Cs-137 178 29,14 Y 5 29,1
Cs-137 59 119,72 13 153,26 Y 4 273
TI-204 9 0,003 Y 5 0,003
Sr-90 34 12,4 1 1 Y 5 17,8
Kr-85 5 7,71 Y 5 7,71
H-3 2 11,6 Y 5 11,1
Fe-55 8 0,008 Y 5 0,008
Eu-152 2 0,01 Y 5 0,01
Eu-152 152 433,33 36 163,74 Y 4 597
Co-60 105 4,19 Y 5 4,19
Co-60 21 22,5 Y 4 22,5
Co-60 1 48,87 Y 3 48,9
Co-60 1 11600 Y 2 11600
Co-57 7 0,04 Y 5 0,04
Cd-109 3 0,02 Y 5 0,02
Pm-147 8 0,0002 Y 5 0,0002
Ru-106 11 0,005 Y 5 0,005

Radionuclides with T1/2 > 30 years, activity = [§Bon December, 312010, not de-
cay corrected.

A<2GBq A>2 GBq

Nuclide Neutron | Number| Total Number | Total Conditioned | Category| Sum activity

generator activity activity over groups
Am-241 Y 2 220 Y 3 220
Am-241 Y 6 10,24 11 72,15 Y 4 82,39
Ra-226 Y 1 0,37 1 73,86 Y 0 74,229
Am-241 1 11 6 66,03 Y 4 67,13
Am-241 16851 13,79 Y 5 13,79
Ra-226 701 51,34 Y 5 51,34
Ra-226 8 6,96 1 2,3 Y 4 9,26
Ni-63 3 1,07 Y 5 1,07
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The IMROH storageinventory

Radionuclides with T1/Z 30 years, activity = [GBq]; on December 31010, not de-
cay corrected.

A<4GBq 40 TBqg >A>4| A>40TBq

Nuclide | Neutron GBq Conditioned | Category| Sum activity

generator| Number | Total Number | Total Number | Total over groups

activity activity activity

Cd-109 1 0,00001 Y 5 0,00001
Co-60 191 6,42 Y 5 6,42
Co-60 92 Y
Eu-152 107 211,24 6 26,8 Y 4 238,04
Eu-152 10 5,01 Y 5 5,01
Eu-152 40 Y
Fe-55 16 0,09 Y 5 0,09
Kr-85 5 1,08 Y 5 1,08
Kr-85 1 Y
Pm-147 8 Y
Sr-90 9 3,59 Y 5 3,59
Sr-90 329 Y

Radionuclides with T1/2 > 30 years, activity = [§Bon December, 312010, not de-
cay corrected.

A<2GBq A>2 GBq

Nuclide Neutron | Number| Total Number | Total Conditioned | Category| Sum activity

generator activity activity over groups
Am-241 Y 1 1,1 Y 4 1,1
Am-241 Y 1 0,367 Y 5 0,367
Cs-137 36 Y
Ra-226 5 24352 Y 3 243,52
Ra-226 33 660,94 Y 4 660,94
Ra-226 1 0,0006 Y 5 0,0006
Ra-226 1 Y
Ra-226 Y 2 Y




