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Abstract

In Romania, the nuclear research activities carried out in the past did not generate large
amounts of radioactive wastes. The old industrial activities, especially in the field of uranium
mining, and the poor waste management practices do not pose an immediate threat to the
surrounding environment, but they should become subject for improving the nuclear safety
and implementation of potential remediation actions to release the site in reasonable
acceptable conditions.

For a country with low economical resources such as Romania, the co-operation in the field of
the safe management of radioactive wastes and environmental restoration should be a priority.
In order to follow the best practices and to implement safe and proven technologies, we count
on the information from the international experience. Information on the bad practices is also
important in order to not repeat costly mistakes in economic, radiological or environmental
terms. Currently, the mode of co-operation with maximum benefits for Romania is through
the international organizations such as the Commission of European Communities (CEC), the
International Atomic Energy Agency and the Organization for Economic Co-operation and
Development/Nuclear Energy Agency which is playing a major role in this area. Thus, the co-
operation and information exchange could help Romania to validate the national approach and
to check its own progress.

As Romania became an user of nuclear power since 1996, it was appreciated from the very
beginning of the plant lifetime that a special attention has to be paid to prevention and
minimization of the radioactive waste generation. Thus, from environmental point of view, it
would be more beneficial to promote a policy to prevent and minimize the environmental
impact of potential contamination of nuclear sites.

Introduction

The use of radioactive elements in Romania was started by scientists, many of them trained in
Western Europe and well informed about the world-wide radioactivity research. By the 50's
the Romanian scientists started to do research in the field of peaceful use of atomic energy. In
1957 Romania commissioned a research reactor used for scientific activities and radioisotope
production. Since 1961, the nuclear activities were subject to licensing based on a Nuclear Act
adopted by Romanian Authorities. Since that time a national network for environmental
radioactivity monitoring was established and continuously developed to cover the national
territory. In 1974 was adopted a national system of guides and standards for nuclear safety,
health physics, transportation, ore exploitation, etc. Some of these guides are still in force.
The radioactive wastes from research activities and industrial applications of nuclear energy
were collected between 1957 - 1977 at Institute for Atomic Physics and stored in an
improvised facility (a fort built before the First World War). During 1977 -1978 this facility
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was decommissioned and the radioactive wastes were transferred for treatment and
conditioning in 220 1 drums at the new Radioactive Waste Treatment Plant commissioned on
the site of Institute for Atomic Physics [1]. A disposal facility for low level wastes was built in
an old uranium mine in the west part of the country. This facility was subject to IAEA-
WAMAP and RAPAT missions which recommended upgrading to improve safety and
environmental protection.

Soil Pollution by Non-Fuel Cycle Activities

The use or radioactive sources in research activities and for industrial applications involved
inherent incidents or accidents with soil pollution on small areas. Due to the licensing
procedures and the administrative control, these polluted areas were controlled and some
remedial actions implemented.

An incident was reported at Forest Research Institute which required remedial actions and
collection of some quantities of soil and wood contaminated with 137Cs and 60Co. Other
incidents were related to use or radioactive sources in oil explorations, that led to local
contamination. Some contamination was reported from the refractory materials resulted from
decommissioning of blast furnaces.

An important industry of phosphate fertilizers with plants located in different regions of the
country is based on imported phosphates containing radioactivity. The phosphate ores used
have the radioactivity content in the range 0.4 - 1 MBq/tone. Depending on the process used
the radioactivity of the ore is transferred in the final product (fertilizer) or is concentrated in
the wastes (phosphogypsum). The radioactivity of phosphogypsum is given mainly by 226Ra
and decay products. The accumulation of this waste at the plants is a hazard to the public,
most fertilizer plants being built in populated areas [2].

The power generation in Romania is based in a large extent on coal fired thermal plants. Coal
as a natural product contains some amounts of radioactivity which remains in ashes. The
exposure doses in the proximity exceed the natural background. The soil pollution with ashes
from coal fired thermal plants involve also a small radioactive contamination [3].

Soil Pollution by Fuel Cycle Activities

The uranium exploration and mining in Romania started in 1950 and was developed in three
stages [4]. In the first stage (1950-1961), the mining activities were done by a joint Soviet
Union - Romanian company (SOVROMKVARTIT) and the uranium ore were transported in
Soviet Union. The mining activities were out of national regulatory control for 22 years. The
uranium deposits situated in Banat Mountains and Apuseni Mountains (at that time known as
the richest in the world) were fully exhausted. The exploration and mining activities, done in
this period, have as result large polluted areas that need environmental restoration.

The second stage of uranium mining (1961-1989) was done by the Rare Metals Enterprise a
state owned company. The uranium ores were processed as uranium concentrate and stored.
The third stage started in 1990 and the mining, milling and refining activities were done by a
dedicated company named National Company of Uranium.
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The radioactive wastes resulted from uranium mining and milling activities are [5]:

- about 5 350 000 tones of sterile rocks,
- water contaminated with uranium from mining activities,
- water contaminated with uranium from milling activities,
- low grade uranium ores (0.02-0.05%) stored at mine site, and
- spent ion resins from processing plant.

The environmental restoration program of uranium mining sites includes uranium recovery
from low grade ores, treatment of contaminated water and covering of sterile deposits with
vegetal soil [6]. This program approved by Governmental Decision 400/1996 is financed from
the national budget and will be completed in 2003 [4].

International Co-operation and Environmental Restoration

As the need for environmental restoration exists in many countries, the co-operation in this
field should have an international nature. There are three main modes of international co-
operation used in environmental restoration. The first mode is through bilateral arrangements
between countries and/or organizations. The second is co-operation on a regional level and the
third is through international organizations.

The co-operation may include information and technology exchange or joint research and
development projects. Co-operation has many benefits for several reasons:

- it makes good economic sense to share and learn from other's experience (good or
bad) and to prevent duplication of efforts,

- the projects initiated by international organizations are considered more credible and
have more financial support,

- the joint projects create framework for peer review which enhance credibility and
validity of national approaches, and

- provide countries with the means for checking their own progress.

The international organizations which play a major role in this area are International Atomic
Energy Agency, the Commission of European Communities and the Organization for
Economic Co-operation and Development/Nuclear Energy Agency. These international
organizations have an important role in setting up standards and guides of how to perform
environmental restoration and how to dispose of radioactive wastes.

Two IAEA experts mission (RAPAT, WAMAP) visited Romania to review the status of
environmental restoration and to recommend improvements. Other action taken by IAEA and
involving Romania was the implementation of the technical co-operation project on
"Environmental restoration in Central and Eastern Europe" (1992-1994).

An other international co-operation framework is the PHARE fund provided by Commission
of European Communities. A first project called "Recovery Concepts of Affected by Mining
and Uranium Processing Environment in Central and East-European Countries" completed the
database with the inventory of all sites that need restoration. A second project "Preparing to
Recover the Areas Affected by Mining and Uranium Processing Activities in PHARE
Countries" is implemented.
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Prevention of Radioactive Pollution of a Nuclear Power Plant Site

The operational system for environmental protection at Cernavoda NPP refers to the main
factors which ensure the public health and environment preservation and is design and
operated according to the following principles:

- multiple barriers are provided to prevent the movement of radioactive materials
from the sources,

- radioactive emissions to the environment have to meet targets values well below
the authorized limits,

- reliable and performance monitoring systems are in place and provide quantitative
measurements at the release points, and

- the radioactivity levels are measured to assess the NPP's impact on the public and
the environment.

The annual reports illustrated a good operation of the Cernavoda plant counting low quantities
of released pollutants in the environment, well below the approved limit [7]. The power plant
is provided with facilities for temporary safe storage of all solid radioactive wastes. The
prevention of site contamination is one of the main objectives of the environmental program.

The following measures are considered:
- Treatment, conditioning and disposal of solid radioactive wastes, and
- Development of a decommissioning plan.

Conclusion

• The nuclear research and industrial activities carried out in the past did not generate large
amounts of radioactive wastes. Only the uranium mining old practices pose an immediate
threat to the surrounding environment, and requires implementation of potential
remediation actions to release the site in reasonable acceptable conditions.

• For a country with low economical resources such as Romania, the co-operation in the
field of the safe management of radioactive wastes and environmental restoration should
be a priority. In order to follow the best practices and to implement safe and proven
technologies, we count on the information from the international experience. Information
on the bad practices is also important in order to not repeat costly mistakes in economic,
radiological or environmental terms.

• We appreciated from the very beginning of the Cernavoda plant lifetime that a special
attention has to be paid to prevention and minimization of the radioactive waste
generation. Thus, from environmental point of view, it would be more beneficial to
promote a policy to prevent the environmental impact and contamination of the nuclear
sites.
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