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ABSTRACT

Radioactive waste is generated in Croatia from various nuclear applications as wei! as
from the Krsko NPP (Slovenian and Croatian joint venture facility). The national programme on
radioactive waste management is aimed at straightening existing infrastructure, establishing new
(more transparent) system of responsibilities and development of new legislation. The siting of
LL/ILW repository is important segments of the whole radioactive waste management cycle. The
status and efficiency of the radwaste management infrastructure in the country have the signifi-
cant influence on all the activities related to the project of repository construction - from the very
first phases of preliminary planning and background preparations to advanced phases o? the pro-
ject development.

The present status of the Croatian national radioactive waste infrastructure and its influ-
ence on the repository project are presented. The role of national legislation and institutional
framework are specially discussed.

1. INTRODUCTION

Croatia is faced with the changes and establishing new and modern infrastructure in
almost each of the segments of its systems e.g. economy, finance, production, environmental pro-
tection etc. As a part of these efforts, substantial changes and improvements have to be under-
taken In radioactive waste management. Although Croatia is not typical "nuclear country" it
faces problems of handling and disposal of considerable quantities of radioactive waste. There
are two main sources of radioactive waste in Croatia: from medicine, industry, research and sim-
ilar institutions and low and intermediate level (LL/IL) waste from nuclear power plant (NPP)
Krsko. The latter could come as a surprise. There is no nuclear power plant on the territory of
Croatia itself. However, as a part of former Yugoslavia, Croatia financed construction of nuclear
power plant Krsko with neighboring Republic of Slovenia on Slovenian territory. As a result of
joint ownership, Croatia uses half of the electricity produced by the NPP Krsko, but on the other
hand, Croatia is obliged to repose half of all the generated wastes.

The construction of the final repository for the LL/IL radioactive waste in the Croatia
may become necessary solution. The Croatian Hazardous Waste Management Agency was
established in 1991, with the prime task of preparing preliminary proceedings related to the con-
struction of LL/EL radioactive waste repository in Croatia. Final decision, particularly not the one
whether to build two separate or just one repository for both the countries, should still to be made.

Since the status and efficiency of the radioactive waste management infrastructure in
the country have the strong influence on all the activities related to the repository project, from
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the first steps to all of the further project phases, special emphasis is placed on the new radiation
protection and radioactive waste management low and future regulatory framework.

2. BASIC INTRODUCTORY FACTS

2.1. SOURCES, QUANTITrES AND TYPES OF WASTES

2.1.1. LL/EL RADIOACTIVE WASTE FROM KRSKO NPP
During normal operations of Krsko NPP five types of LL/EL radioactive waste are gen-

erated: spent ion-exchange resins, evaporator bottoms, compatible waste, spent filters from
HVAC system and undefined types of wastes. The waste is processed in the Krsko radioactive
waste process unit, placed into 55 gal steel drums and stored in the Krsko temporary storage.
Since Krsko temporary storage has been almost full and since this is threatening NPP produc-
tion, supercompaction campaign has been carried out in 1995. During the campaign almost 90%
of the existing drums were supercompacted and put into the new overpacks. The overpack is steel
tube type container (TTC), licensed as EP-2 IAEA package type. At the same time, storage recon-
struction has been made and detailed characterisation of each drum before compacting, includ-
ing radionuciide inventory, has been done.

It has been estimated that overall quantities of LL/ EL waste generated by NPP Krsko
will be approximately 18 000 m3 both from routine production as well as from decommission-
ing and dismantling process (2).

2.1.2. RADIO ACTIVE WASTE FROM VARIOUS NUCLEAR APPLICATIONS
Radioactive waste is also generated in various nuclear applications: during diagnostic

and therapeutic procedures in medicine, measurement and processing techniques in industry,
from research and similar activities as well as from replacements of radioactive Lightning rods
and smoke detectors.

According to available data, some 500 institutions are authorized to handle radiation
sources in Croatia.

The total amount generated up to now is about 80 m3 having initial gross activity
approximately 2.3xl03GBq (3). Represented radionuciide are: ^.i^Eu from lightning rods,
24IAm from smoke detectors, l92Ir, ^Sr, 85Kr from measurement and processing industry, 137Cs,
60Co and 226Ra (around three hundred needles and/or tubes) from medical applications.
The total quantity of waste generated from all of these sources does not exceed 6 m3 annually.

2.2. RADIOACTIVE WASTE HANDLING PRACTICE

2.2.1. LL/ELW HANDLING PRACTICE AT THE KRSKO NPP
All activities regarding NPP KrSko LL/EL radioactive waste are performed at NPP site.

Waste is not subjected to any external activity and all the processes and procedures are in the
scope of responsibility of the NPP and Slovenian governmental bodies.

2.2.2. HANDLING PRACTICE FOR THE RADIOACTIVE MATERIAL AND
RADIOACTIVE WASTE IN CROATIA
As mentioned earlier, there are 500 institutions in Croatia, authorised to use radioactive

materials (RAM). Requirements for handling, storing and responsibilities in waste management
have been defined by legislation (5). Supervision under the Code provisions is taken by the
Sanitary Inspectorate.

In practice, there are three ways of dealing with the radioactive waste apart from the one
generated by NPP Krsko:

Short-lived waste is stored at the place of origin, until its activity falls to the background
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level. Thereafter it is considered to be common waste.
Spent radiation sources are delivered back to the producer, mostly out of Croatia.
Radioactive waste with long-lived radionuclides is transferred to one of the two tempo-

rary storages in the country until the final repository will be in operation.
Both of the storages are located in Zagreb, at two national research institutes. They are

routinely used for the last 35 years.

3. STATUS OF THE NATIONAL RADIOACTIVE WASTE MANAGEMENT
INFRASTRUCTURE

3.1. BACKGROUND

There are two important factors regarding radioactive waste management in Croatia.
First one is an old, but defined system, especially when it comes to legislation and waste man-
agement procedures. System is result of western technology nuclear facility construction under.
the supervision of IAEA and international community. This made Croatia adopt international
regulations, standards and QA procedures. Furthermore, years of work on the radioactive waste
problem have resulted in accumulation of experience and knowledge on radioactive waste man-
agement. On the other hand existing radioactive waste management system is also old (from
national legislation to the infrastructure framework) so it cannot accomplish all the needs
required by the modern European standards.

The approach to the radioactive waste problem in Croatia should be evaluated having
in mind some particular facts:

• there is a great enthusiasm, although not always accompanied by so high efficiency, in
meeting the requirements facing Croatia as independent country;

• based on the years of experience some radioactive waste management "know-how"
could be found in Croatia as well as acceptable level of "safety culture";

• there is a regularly updated registry of all the radiation sources used in Croatia, main-
tained by the Ministry of health;

• there are two interim radioactive waste storages as provisional solution, covering coun-
try's needs (for non Krsko waste) for the next decade;

• the greatest producer of LL/EL radioactive waste is Kr§ko NPP which is sited outside
the Croatian territory;

• radioactive waste management is not high priority issue for the country, at the moment;
• financially, radioactive waste management is mainly supported by the national elec-

tricity company, and occasionally by the state through research contracts;
• most of the organisations/institutions involved in the radioactive waste management are

currently Ln transition phase - regarding their organisational form, role and positions.

3.2. LEGISLATION

Preliminary procedures on establishing radioactive waste repository are guided by
existing law as well as by regulations covering management of radioactive waste and radioactive
materials. Also, there is a number of others laws and regulations which could strongly influence
implementation of repository project.

3.2.1. RADIOACTIVE MANAGEMENT LEGISLATION
The basic regulations are:
Radioactive waste management strategy has been prepared as the "roof" legal document
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iew years ago (drafted in 1992 and updated in 1994 (4)), but it has not passed through the
Parliament procedure yet. It's main orientation is LL/IL waste. The state policy regarding spent
fuel (HLW) is to keep it on the NPP site, for at least 50 years after decommissioning the NPP.

"The Law on Ionising Radiation Protection and Special Safety Actions in Nuclear
Energy Implementation" (1), issued in 1984;

Seventeen different Regulations and Codes of practice (5) have been derived from this
basic law.

"Code of Practice on conditions for siting, construction, operational test working,
putting into operation and operation of nuclear facilities", issued in 1988, and "Code of Practice
on Methods of Collecting, Account, Processing, Storing, Final Disposal and release of
Radioactive Waste Substances in the Environment", issued in 1986/1988, being the most impor-
tant for the reviewing subject. Waste categories, activity limits, definition of a repository as a
nuclear facility, and other basic definition and management requirements had been outlined in
these regulations.

"Law on Health Protection" (6) with several articles covering important parts of the
radioactive waste and RAM handling, i.e. foreseeing establishment of the National Agency for
Radiation Protection (NARP);

"Law on the Transport of Dangerous Goods" (7), issued in 1993, with several articles
covering RAM and radioactive waste transport issue.

In 1995, new "Code of Practice on the Transport of Dangerous Goods by Road" have
been issued, with special part concerning transport of the RAM.

Although laws and regulations covering radioactive waste and RAM management have
been, based upon the generally accepted practice, all the is now undergoing an amendment
process and entirely new drafts have been prepared or are under preparation.

3.2.2. OTHER IMPORTANT LAWS AND REGULATIONS
Group of regulations covering general environmental protection, nature and species

protection, water and air protection, such as:
Strategy of the environmental protection,
Law on environmental protection,
Codes of practice for preparing environmental impact assessment studies
Law on the water protection
Law on nature protection,
with numerous Regulations and Codes of Practice derived from the basic laws.
These issues have to be taken into account in planning the repository, during the siting

process, in planned disposal technology, counting emission levels for the facility, etc.
Group of regulations covering general facility planning, construction, project designing,

responsibility, etc. such as:
Law on physical planning
Law on using Land for Construction
Construction Law
Regulations and Codes of practice derived from the basic laws
Group of regulations covering general safety, workers safety, fire protection, etc. :
Law on safety and health protection
Codes of practice on working conditions, emission levels in working premises, etc.
Law on fire protection.

3.3. INSTITUTIONAL FRAMEWORK

Croatian national radioactive waste regulatory framework is rather complicated. This
creates difficulties for the repository project.

351



Beside the Regulatory Body (national authority for radiation protection and radioactive
waste management) there are several other ministries responsible for some of the radioactive
waste repository project scope - the Ministry of Health, the Ministry of Planning, Construction
and Housing, the Ministry of Internal Affairs, the State Directorate for the Environment.
Additionally, there are several other institutions involved in the radioactive waste management.

3.3.1. REGULATORY BODY - RESPONSIBLE MINISTRIES
The Regulatory Body for the Radiation Protection and Radioactive Waste Management

in Croatia have been organised through sections of two ministries and one state directorate: the
Ministry of Health, the Ministry of Economy, and the State Directorate for the Environment.

However, there is no permanent body for co-ordination of all the activities, what leads
to overlapping of responsibilities thus reducing the efficiency.

Ministry of Health - Sanitary Inspectorate section, is the competent national authority
for radiation protection issues, including many aspects of radioactive waste management.
Ministry is the responsible body for issuing all types of licenses and permits for using, handling,
transport, export-import and all similar activities with RAM and radioactive waste.

Due to the lack of the qualified staff, the Ministry of Health has authorised three addi-
tional institutions to perform some parts of specific regulatory tasks.

Ministry of Economy - Nuclear safety department, is the competent national authority
for nuclear facility siting, construction, start-up, operation and closure, including affairs related
to the planned LL/TL radioactive waste repository in Croatia.

State directorate for Environment (SDE) The competence of the SDE is directed to
issues related to radioactive waste repository siting from the viewpoint of potential environmen-
tal damages, environmental restoration actions, cleaning of contaminated sites, environmental
impact studies, etc.

Ministry of Planning, Construction and Housing The Ministry has responsibility for
several phases of the repository project work out -during the siting process (to include the poten-
tial sites into the Regional Plan of Croatia), than during the design period (defining scope of the
project design documentation, issuing facility construction conditions), and finally during con-
struction (issuing construction, use and working permits).

Ministry for Internal Affairs, Ministry for National Safety and Ministry for Foreign
Affairs, have certain responsibilities in some specific radioactive waste management activities,
such as transport of radioactive waste, import-export, release of effluent, transport and facility
safety plans, etc.

Problems which all the ministries have in common are the permanent lack of expert
staff, as well as very limited budgeting for the regulatory tasks. The consequence is that single
person in the Sanitary Inspectorate deals with all aspects of radiation protection and radioactive
waste management. Nuclear safety is covered with only two persons in Ministry of Economy's
Nuclear Department.

3.3.2. OTHER INSTITUTIONS INVOLVED IN THE RADIOACTIVE WASTE MAN-
AGEMENT
National operational organisation
The radioactive waste management agency responsible for establishing and imple-.

menting an efficient radioactive (as well as hazardous) waste management system (APO-
Hazardous Waste Management Agency). It is also authorised by the Government to organise and
perform some specific environmental restoration and human health protection actions.

National research institutes
There are two national research institutes — "Ruder Boskovic" institute and Institute

for Medical Research and Occupational Health which are authorised to perform personnel
dosimetry and radiological monitoring programmes. Two existing temporary radioactive waste
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and RAM storages in Croatia, have been sited at those Institutes.
Designated handling and transport companies
Few private companies have been authorised for performing some specific radioactive

waste activities, i.e. the import and transport of radiation sources, maintaining and repair of spe-
cial equipment and some other tasks; They have an important role in aLI in situ actions where the
handling with radioactive materials (and waste) inside and outside the country is needed.

Users of radioactive materials - producers of radioactive wastes
According to avajJable data, there are over 500 institutions, with more than 5 000 oper-

ating persons, authorised to handle radiation sources in Croatia. Besides hospitals, medical lab-
oratories, research institutes and industrial facilities there are a lot of different companies and
institutions dealing with RAM and radioactive waste. Apart from few companies authorized spe-
cially for transport, there are almost twenty users of radioactive sources authorized for RAM
transport for their own purposes, mainly companies certified for different measurements - geo-
logical, leakages, strength of pipes etc., some of them operating radioactive sources in the field.
All of them have yearly or half-yearly licenses issued by the Ministry of Health, but they do not
need special permit for every field activity. In addition, some 50 000 ionising smoke detectors
are distributed in 950 buildings, and more than 600 ionising lightning rods (protectors) have been
installed on 320 buildings.

4. CROATIAN RADIOACTIVE WASTE REPOSITORY - PROJECT STATUS

Croatia has been working on the LL/EL radioactive waste repository project for sever-
al years, preparing preliminary proceedings and backgrounds for the repository construction.
During this period "first steps" have been undertaken in all of the main activities - from siting
procedures and repository design to the very important issue of public acceptance.

There is a list of actions which have been finished so far:
the organisation and management
• a special agency has been established as a central managing and execution organi-

sation of the project;
• a preliminary schedule has been prepared for the project implementation, with the

proposed duration for each of the phases and role of involved organisations.
the siting process
For siting, two stage process has been applied, with stepwise approach, based on veri-

fication of each of the steps. Siting process started with the entire territory of the country, and it
will terminate with few candidate sites only. It has been based on the implementation of both
exclusionary and comparative criteria (11). So far:

• criteria for the site selection process have been prepared by the group of experts,
those criteria were verified by Croatian Government, passed through the Parliament
procedure, and presented to public,

• potential sites (42), according to exclusionary criteria, have been identified and pub-
lished.

the inventory of the radioactive waste
• characterisation of LL/EL radioactive waste in the temporary storages in Croatia is

under way. Characterisation and radionuclide inventory for KrSko's waste have
been done.

repository design / safety assessment
• conceptual/ preliminary designs for both disposal types (tunnel and subsurface),

including assessments of the investment costs have been prepared (8), (9), "
• new designs, according to new KrSko's radioactive waste packaging, are under

preparation,
• preliminary safety assessment study has been made based on preliminary project
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design and generic parameters of the disposal site(10),
public acceptance
A lot of efforts have been put into creation of positive climate in public in terms of

understanding, readiness and acceptance of the fact that the problem of radioactive waste has to
be solved responsibly, and that repository, although an unpopular facility, has to be sited in some-
one's neighbourhood.

Among various activities we would like to point out following:
• a proposal on Legal Act on Incentives for the local community (at the repository site)

has been prepared, but Act has not passed the Parliament procedure yet,
• actions aimed at raising up the overall level of knowledge about hazardous (includ-

ing radioactive) waste,
• continuos dialogue with the press, providing full, complete, constant and honest

information to the public.

4.1. OTHER RADIOACTIVE WASTE MANAGEMENT PROJECTS IN THE
COUNTRY

Apart from the repository project, there are some other radioactive waste management
projects in the country. Those are creating and maintaining the inventory of waste, encouraging
public relations and education, recovering radiation sources from war affected areas of Croatia,
defining potentially radioactive contaminated areas in Croatia, preparing risk assessments stud-
ies for such areas, etc.

5. INTERNATIONAL ASSISTANCE AND CO-OPERATION

The importance of international contacts and co-operation as well as international assis-
tance in executing particular phases of the repository project have been recognised at the very
beginning of the project. Trying to use the best experience from the world radioactive waste
management community we have developed broad contacts with IAEA, as well as radioactive
waste management institutions in the developed countries.

The co-operation has been mainly aimed at getting technical assistance in the particular
repository project phases - such as evaluation of the siting criteria, public relation strategy, pre-
liminary project designs evaluation, etc. However, transfer of "know-how" through fellowships,
scientific visits, working groups, attending conferences etc., has been very important part of the
international assistance.

6. CONCLUSIONS - OUR POINT OF VIEW ON THE MAIN ISSUES

All the activities related to the repository project from the very beginning have been
mainly influenced by the status and efficiency of legislative infrastructure framework, and not
only by radioactive waste management infrastructure itself.

Effective background infrastructure (in financing, environmental protection, planning,
general communication with public etc.) as well as transparent governmental policy towards
nuclear sector, have very important role in the work out of repository project.
Development of the radioactive waste management infrastructure in the future requires:

• establishment of the legal system as transparent as it can be (i.e., clear framework of
duties and responsibilities among involved ministries and responsible bodies),

• setting mechanism of the national radioactive waste programme financing, "
• encouraging and strengthening all kinds of public relations and education;
• full support to other radiation safety related actions,
• developing even better contacts with international radioactive waste management

community.

354



REFERENCES

(1) "Law on the Radiation Protection and Special Safety Measures in the Consumption of
Nuclear Energy", SL. No.62/84, Zagreb (1991).

(2) NPP Krsko Waste management group, Official report, Krsko (1995).
(3) Hazardous Waste Management Agency, Quantities and Characterisation of Radioactive

Waste Material from Institutes, Medicine and Industry in the Republic of Croatia,
Study, Zagreb (1993).

(4) Hazardous Waste Management Agency.Zagreb, National Strategy on RAM and
Radwaste Management-Draft proposal, Zagreb (1994)

(5) Regulations regarded to protection from radiation exposure and handling of radioactive
materials, SL.No.40/86, SL.No.8/87, SL.No.27/90, SL.No.45/89, Zagreb (1991)

(6) "Law on Health Protection", NN No.75/93,11/94, Zagreb (1994)
(7) "Law on the Transport of Dangerous Goods", NN No.97/93, Zagreb (1993).
(8) Hazardous Waste Management Agency.Zagreb,Elektroprojekt, Zgb., Low - and

Intermedium Level Radioactive Waste Repository - Tunnel Concept, Updated
Conceptual Design, Zagreb, (1992)

(9) Kucar-Dragicevic,S., Zarkovi6,V., "Surface-type Repository for LL/IL Radioactive
Waste in the Republic of Croatia, 2st Meeting of Nuclear Society of Slovenia, Ponoroz,
SLOVENIA (1995)

(10) Kucar-Dragicevic,S., Skanata,D.,The Tunnel Concept of LL/DL Radwaste Repository
and Results of Safety Analysis, 1st Meeting of Nuclear Society of Slovenia, Bovec,
Slovenia, (1992)

(11) Saler.T., "General Approach and Site-Selection Criteria for LL/DLW Repository in
Croatia", (Proc. 28th Int.Geological Congress Berkeley, 1992), University of
California, Berkeley, California (1992).

355


