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Final remediation of the provisional storage near Zavratec

_ Nadja Zeleznik, Irena Mele
Agency RAO, Parmova 53, Ljubljana, Slovenia

ABSTRACT - In the Western part of Slovenia near the village of Zavratec radioactive waste
from the decontamination of the Oncological Institute has been stored in an old abandoned
military barracks for many decades. The ARAO Agency had been assigned to remediate this
provisional storage. In 1996 the first phase of the remediation was concluded, in which the
measurements, inventorying and repacking of radioactive waste were carried out. At the end
of this phase the waste was restored. After three years of suspension, the remedial work
continued in autumn 1999 with the separation of radioactive from non-radioactive waste and
transportation of all radioactive waste to the Slovenian central storage for small producers
near Ljubljana. At the beginning of the year 2000 the old storage near Zavratec was
completely decontaminated to be released for unrestricted use. The preparation for and the
implementation of remedial actions are presented in the paper.

Introduction

The final remediation of a provisional storage for low level waste near the village of Zavratec,
situated in the western part of Slovenia, has been pending for several years. The waste in the
storage originated from the Oncological Institute in Ljubljana where, in 1961, an accident
happened in which a radium applicator was accidentally broken and the content with an
estimated total activity of 370 MBq was dispersed over several rooms before protection
measures were taken. After decontamination, about 30 m3 of radioactive material was
transported to an old, empty, military barracks near Zavratec and stored in one of the rooms
inside the barracks. The entrance was walled-up. No information or explanation about the
stored waste was given to the local inhabitants.

The first information about the waste leaked out to the local community only many years
later, and since then they have been urging for the remediation and removal of this illegal
storage. Although regular, annual inspections and measurements of the dose rate outside the
building never showed any increased irradiation levels, in 1992 the Slovenian Government
supported the request of the local community for remediation of this provisional storage. The
responsibility for the project was assigned to the Agency for Radwaste Management.

Due to the many open questions concerning the quantity and the activity of the stored waste,
the Agency for Radwaste Management decided to perform the remediation of the provisional
storage in two steps. In the first phase, performed in 1996, the main purpose was to establish
an inventory in the storage with the use of in-situ gamma spectrometry and surface dose rate,
and to separate and prepare the radioactive waste for the transportation planned in second
phase. The results of the measurements showed that within the measuring uncertainties, the
total measured activity of radium corresponded to the activity of the damaged radium
applicator. In addition to this, the waste was also unexpectedly contaminated with radioactive
cobalt-60, cesium-137 and carbon-14.
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Because of the discovered contamination with radioactive carbon, which is a pure beta
emitter, the planned separation of radioactive from non-radioactive waste was no longer
possible with the measuring techniques then applied. The waste was repacked in 97 drums
and, together with 2 plastic vessels with liquid radioactive waste and 1 contaminated safe,
restored back to the storage. The roof of the storage, which was leaking, was provisionally
repaired and the entrance to the storage was closed again, pending the second phase of the
remediation activities. _

On the basis of the experimental results and general condition of the storage, it was
recommended that the waste should be relocated to the Slovenian central storage for
radioactive waste from small producers, situated in Brinje near Ljubljana.

This recommendation was also accepted by the Slovenian Government, which took several
measures necessary for preparation and implementation of the second, final phase of the
remediation.

Preparing for final remediation of provisional storage

In May 1999, the Slovenian Government issued a Decree on the Mode, Subject and
Conditions for performing the public service of Radioactive Waste Management (Off. Gaz.
No 32, 1999). By this Decree, the management of the Slovenian central storage for radioactive
waste from small producers was transferred to the RAO Agency with the clear task of acting
as a public service for collecting and storing of all waste produced by medical, research and
industrial applications in Slovenia. This made it possible for the RAO Agency to prepare
conditions in the central storage also for the waste to be relocated from the provisional storage
in Zavratec.

At the same time the relocation of waste from Zavratec to the central storage was requested
also by the Slovenian Nuclear Safety Administration (SNS A) at the Ministry of Environment
and Physical Planning. In a special provision of the SNS A, the clearance levels for separation
of the radioactive from non-radioactive waste and other requirements for the remediation were
specified.

On the basis of this provision and results from the first phase of the remediation project, the
final remediation programme of the provisional storage near Zavratec was carried out. In
September 1999, a detailed plan of remediation activities including the time schedule was
prepared and adopted by the regulatory authorities. The plan envisaged separation of the
radioactive waste from the non-radioactive, treatment and conditioning of liquid waste,
decontamination of the storage facility and transportation of the radioactive waste to the
interim storage for small producers in Brinje near Ljubljana.

For some of the planned activities more precise descriptions and procedures were needed.
Therefore working instructions were prepared which covered separation of radioactive from
non-radioactive waste, radioactivity measurements and radiation protection, packing and
preparing of the waste for the transport, anticorrosion drum protection, solidification of liquid
radioactive waste and storage decontamination. All these documents were reviewed and
approved by the regulatory authorities i.e. SNSA and Health Inspectorate of the Republic of
Slovenia (HIRS) at the Ministry for Health.
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Although all preparatory activities for the technical part of final remediation of the provisional
storage near Zavratec were completed by mid October 1999, the RAO Agency was all the
time aware that communication with the local communities involved and target publics was
essential for successful realisation of the project. This was especially true due to the planned
relocation of the waste to the Slovenian central storage in Brinje near Ljubljana where the
local community had already expressed disagreement with these plans.

PR programme and its implementation

Therefore, simultaneously with the preparatory remedial activities, a programme for covering
public relations during the remediation project was under way. The plan was prepared with
great care, taking into account the situation and the main objective of the final remediation;
that is, the relocation of all radioactive waste from Zavratec to the central storage in Brinje.
Due to the double nature of the problem, the PR programme had to be prepared very carefully.

It was expected that the project would be warmly welcomed on one side by the local
community of Zavratec. The villagers were included in the communication process from the
very beginning of the remediation and were very well informed about the remedial activities.
On the other side, the local community at the Brinje site, where Slovenian central storage for
small producers is located, strongly disagreed with the intention to relocate the waste.

Due to these two different groups with conflicting interests, the RAO Agency decided to give
advantage to direct communication with the representatives of the local communities instead
of emphasizing the communications through the media. Modest publicity with no press
conferences and limited press releases was chosen as a key element of the PR programme.
Due to the expected resistance of one local community, crisis communication was also part of
the PR programme.

Following the PR programme many personal contacts with the residents and the
representatives of the local community of Zavratec and municipality of Idrija, where Zavratec
is situated, continued parallel to other activities for the remediation. Constant contacts with
local residents of the Zavratec village from previous years were carried on. Regular meetings
were organised. They were even invited to participate in the remediation. The representatives
of the local community were asked to help with different activities for the remediation project.
They provided very important non-stop fire protection, medical service and assured electricity
supply. Due to the expected winter weather conditions, the villagers also organised snow
ploughing. Because of their involvement in the project the inhabitants were well informed
about the project.

The RAO Agency also organised the so called "open door day" for the residents of Zavratec
and other villages of the Idrija municipality where the remedial activities were shown in
practice. Even the controlled area was opened for the public, and guidance for the visitors was
organised. The "open door day" was well accepted by the villagers, other visitors and the
media.

During the remediation project, visits were organised for local representatives of the
municipality of Idrija and municipality of Dol, where Brinje is located. Both mayors were
informed. in detail about the work performed. Although the representatives from Dol
continued to disagree with the planned relocation of the radioactive waste, the visit convinced
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them that all remedial activities were being performed professionally and they also agreed on
the good provision of information on the project.

But in spite of our regularly informing the representatives of the Dol municipality on remedial
activities, the first transport of radioactive waste was accompanied with some difficulties.
When the preparation activities for the transport were already under way the RAO Agency
received a request from the municipality of Dol not to relocate the waste. Intensified
communication activities prevented further escalation of the disagreement or more serious
protests. However, some not very friendly articles appeared in the journals.

Regular meetings with representatives of different competent regulatory bodies were also part
of the preparatory phase of the project. At least three of them (SNSA, HIRS and Inspectorate
for work) were promptly informed about the current situation. Thanks to on-line informing,
the authorities were able to react promptly. During the remedial activities they frequently
inspected the site and at several critical points they even helped to resolve open questions by
adopting resolutions on the spot.

After the start of the remedial activities in the provisional storage, visits for media, journalists
and TV reporters were also organised to follow the progress of the remediation activities.
After the initial publicity, the interest in the project was gradually reduced. Nevertheless, due
to the openness and transparency, the media reports were mainly objective and not
sensational.

All the main preparational and remedial activities in Zavratec and transportation to the interim
storage were also recorded on camera. About 300 minutes of documentary material was
produced in which preparatory work, technical details on radiological safety and control,
measurements, separation of radioactive material, transportation and decontamination as well
as public relation activities were registered. From this documentary material a short video film
will be produced to serve for information and educational purposes.

Remediation activities

Simultaneously with these extensive PR programme the remediation activities in the storage
started in the beginning of November 1999. They were performed by two groups of experts
according to the detailed programme and work instruction for remediation of provisional
storage near Zavratec. D3E, enterprise with good knowledge and experiences in organization
of similar works in nuclear industry, was responsible for organization of technical part and
other auxiliary activities such as preparation of the work area, excavation, construction works,
waste management and transportation and decontamination of the storage room. Team of
experts from "J. Stefan" Institute was selected because of their experience, good qualifications
and mobile unit with all the necessary equipment to provide measurements and radiation
control during the separation of radioactive from non-radioactive waste and decontamination
of storage.

The work was basically divided into two parts. In the first part the planned separation and
transportation of the waste was foreseen, in the second part the decontamination of the room
where the radioactive waste was stored for more than 38 years was planned.
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Separation of radioactive from non-radioactive waste

In accordance with the program, preparatory work for full implementation of the project
started on November. Access to the facility was arranged, the electricity was provided, the
storage was equipped with ventilation, and the radon concentration in the storage was
measured. Several rooms in the facility were prepared for performing measurements and
separations of the waste, and provisional storage for new drums with radioactive waste and
rooms for the staff were arranged.

Simultaneously the basic radiological measurements around the facility were performed to
establish the initial status of the facility and the surroundings. The outside walls of the
barracks were equipped with TLD dosimeters, and Vaseline plates were installed in the
surroundings to measure the impact of the remedial activities. Before starting the work in the
storage all workers were qualified for basic radiological protection.

On 11 November, 1999, the entrance to the storage was opened. After three years from the
last appearance in the storage, the storage-area was entered. Due to the expected increased
concentration of oc-emitters and the already measured Rn concentration, all members of the
working team were protected by special clothes and masks with respirators.

Figure 1: Conditions inside the storage room in provisional storage near Zavratec

The situation in the storage was better than expected. The conditions inside the storage were
almost the same as they were at the time of the conclusion of the first phase of the
remediation. The well arranged drums were covered with plastic; on the top of the plastic
there was small amount of rain or condense water, and no significant leakage was registered.
Due to high humidity inside the storage, all drums were highly corroded, therefore the
planned anticorrosion protection of old drums was no longer feasible (Fig. 1). New repacking
was necessary.

Separation of radioactive from non-radioactive waste was performed according to plan: each
drum was lifted by a specially designed pulley and transported into the neighbouring room,
where the content of the drum was spread over the separation table (Fig. 2). Using (Vy
proportional counters for contamination measurements it was possible to distinguish between
radioactive and non-radioactive waste. Radioactive waste which was collected mainly in 210-1
drums was additionally separated into combustible and compressible waste. Non-radioactive
waste was precisely measured and separately classified as waste with lower activity than the
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clearance levels. On the basis of the measurements, the Health inspectorate issued a special
declaration that the waste may be disposed of as municipal waste. After the separation was
completed, the drums with radioactive content were temporarily stored in one of the rooms.
Each drum was carefully labelled and the documentation with all important data was
prepared.

Figure 2: Separation table for waste sorting

After the separation of all waste and solidification of liquid waste, 64 drums (four 320 1, the
rest 210 1 drums) with a total volume of 14 m3 and 1 contaminated safe were transported to the
central storage for small producers in Brinje. Up to the end of 1999, in total three transports
were organised in very bad weather conditions, therefore additional safety precautions were
implemented. All the time during transportation the radiological protection was present. The
transport was also accompanied by the police. At the Brinje storage unloading was perfoniied
without any difficulties, using a forklift, and all the waste was safely stored into emptied
storing areas (Fig. 3).

Figure 3: Radioactive waste from provisional storage near Zavratec at the Brinje storage
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Decontamination of the storage

From the first phase of the remediation it was already known that at several spots the storage
room was contaminated, mainly with carbon, radium and cesium. After detailed measurement
of the walls, floor and ceiling it became evident that the contamination of the room was more
expanded and higher than expected.

Therefore a special plan was prepared~for decontamination of the storage, which includes
mechanical, chemical and physical procedures to clean the room. Experts with
decontamination experience from NPP Krsko physically removed all the concrete floor plate,
part of the reinforced foundation and several m3 of ground to achieve clearance levels for
unrestricted use. The walls and ceiling were first chemically treated and then mechanically
cleaned. The waste from decontamination was sorted in a manner similar to other waste.
During the decontamination activities, 13 drums of radioactive waste with very low activity
were generated. The last transport of waste from Zavratec was at the end of March 2000.

Radiological protection

Measurements taken in the environment, both before opening the storage, and also during and
after the activities in the storage, proved that the remedial actions did not have a negative
impact on the environment or on people living in the nearby village. Dose assessment also
showed that, due to careful planning and implementation, the doses experienced by the
members of the team were minimal. The maximum individual dose did not exceed 20 JJSV,

which is comparable to a 3-hour plane flight at a height of 10 km.

Conclusions

During the remediation of the provisional storage near Zavratec, around 14 m3 of radioactive
waste was separated out of 30 m3 of stored waste. Another 3 m3 of radioactive waste was
produced during the decontamination of the storage. About 30 m3 of non-radioactive waste
was disposed of as municipal waste. All radioactive waste was transported to the Slovenian
central storage in Brinje.

After the relocation of the waste the storage was decontaminated. The measurements inside
the storage proved that the room is clean and can be released for unrestricted use.

Due to the extensive PR programme supporting the activities in Zavratec the final remediation
was accomplished successfully. The local residents, general public and media have positively
assessed the approach and the implementation of the remediation activities. Even the local
municipality of Dol, where the waste was relocated, agreed that this action was legitimate,
however in future they will require more information on the central storage operation and
further negotiations on financial compensation with the competent authorities.
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