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Abstract

The paper intent is to present an update on the Romanian legislative and regulatory framework in the
area of radioactive waste management. Based on the experiences gained by the National Commission
for Nuclear Activities Control in the past years, the recent legislative initiatives related to the coherent
radwaste management policy at the national level are presented.

1. LEGISLATIVE AND REGULATORY FRAMEWORK

Radioactive materials have been used in Romania since 1957, after the construction of WWR-S
research and isotope production reactor. The nuclear safety legislation was developed in a series of
several stages since 1974 but in the radiation protection field, rules and practices have been set-up
since 1957 when two important nuclear facilities were built (2 MW research reactor VVRS type in
Magurele and the Cyclotron 120). The instructions concerning radioactive waste were issued in 1982
by the Regulatory Body based on the IAEA, OECD/NEA and USAEC publications valid at that time.
These rules refer to collecting, handling, transport, treatment and conditioning of radioactive waste
managed by Radioactive Waste Treatment Department, which by current legislation, is the only unit
authorised for treatment of radioactive waste. The waste categorisation used is obsolete.

The National Norms for Radiation Protection (norms) were issued in 1976. The norms, still in force,
are closely follows IAEA document SS No.l of 1973 (Safe Handling of Radionuclides; Radiation
Sources and Accelerators). However, it is necessary to be mentioned that for NPP Cernavoda, the
norms were modified from the beginning of the operation, in order to apply the ICRP 60 dose limits
and philosophy.

The new radiation protection norm is according to the recommendations of publication ICRP 60 and
of IAEA International Safety Standards for Protection against Ionising Radiation and for Safety of
Radiation Sources (SS 115/1996). Because Romania intends to adhere to the European Union, the
new norm also closely follows the prescriptions of Council Directive No. 96/29/EURATOM laying
down basic safety standards for the health protection of the general public and workers against the
dangers of ionizing radiation and other European regulations and recommendations. The new
radiation protection norm has a special chapter dealing with transfer of radioactive waste in
environment. This chapter deals with the control of disposal of radioactive waste and radioactive
effluent releases.

According to Law 111/1996 amended and republished in 1998, the National Commission for Nuclear
Activities Control (CNCAN) is an independent governmental organisation answering directly to the
Prime Minister, and is responsible for the development of the regulatory framework, the control of its
implementation and for the licensing of nuclear facilities. Also, CNCAN has responsibilities in the
field of nuclear safety, radiation protection, radioactive waste management, quality assurance,
physical protection, emergency preparedness, safeguards, export control, transport, operator
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certification, nuclear liability, developing international co-operation in its field of activity with the
similar bodies from other countries and with the international organizations specialized in the field.
Moreover, CNCAN is responsible for the strict observance and implementation of the international
undertaking of Romania in the peaceful uses of nuclear energy under the framework governmental
bilateral co-operation agreements.

The republished Law 111/1996 stipulates that the handling of radioactive waste resulting from users
of radioactive materials in medicine, agriculture, industry, research and from nuclear electricity
generation must be safely managed and disposed of in ways that ensure the protection of humans and
environment, now and in the future. The Law provides the legal requirements for radioactive waste
management. According to this Law, the waste producer bears the responsibility for the management
of this radioactive waste and also for the financial and material arrangements for covering the
collection, transport, treatment, conditioning and disposal of waste arising from the operation and for
decommissioning of his facilities. By law, the licensee shall pay a fee as a financial contribution to the
Radioactive Waste Management and Decommissioning Fund.

The Law 111 provides that other specific laws will be developed. For example, the proposed Law on
the Fund for the Management of Radioactive Waste and Decommissioning was prepared by CNCAN.

The proposed Law "On the Fund for the Management of Radioactive Waste and Decommissioning" is
under review by the competent Ministries and will be submitted to the Parliament. The basic idea of
this law is that all users of the nuclear technologies that resulted in the generation of radioactive waste
must contribute to this fund. The State budget and other sources also contribute to the fund. The
proposed law establishes the amount of contribution to the fund for all categories of users. For
example, the nuclear power plant (NPP) shall contribute 10% of the value of the produced electricity.
The users of old nuclear installations have to pay more than the users of modern nuclear installations,
in order to encourage the replacement of old nuclear techniques with new ones. The draft law also
established the provisions to allocate resources from the fund in order to improve techniques for
radwaste management and for decommissioning installations.

A key issue of this law is the setting up of a Radwaste Management Agency, which is in charge of
administrating this Fund, to establish the strategy in this field and to co-ordinate the actions. The
Agency will be co-ordinated by the Ministry of Industry and Commerce. The payment from the Fund
will be made after the approval of documents by CNCAN. A National Waste Management Company
is also envisaged to fulfil the technical duties in the field of radwaste management. The Company will
work on a market-economy basis.

2. MANAGEMENT OF RADIOACTIVE WASTE IN ROMANIA

The main objective in the management of radioactive waste is to protect current and future
generations from unacceptable exposures to radiation from man-made radioactive materials. The
sources of radioactive waste in Romania are users of radiation and radioactive materials in industry
(including nuclear electricity generation), medicine, agriculture and research; and the processing of
materials that are naturally radioactive, such as uranium ores, thorium associated ores and phosphate
fertilizers. The waste management in Romania encompasses the actions of one company and two
research institutes.

The Nuclearelectrica Company is responsible for the waste management of the Cernavoda Nuclear
Power Plant.

Sources of liquid radioactive wastes are shower and wash drains, service and reactor building drains
and laboratories. The radioactive liquids are collected in five concrete tanks (50 m3 each) which are
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located in the basement of the service building. Prior to discharge to the Danube or to the Danube -
Black Sea Channel, the liquids are treated by exchange resins and then monitoring. The volume of
radioactive organic fluids, oils and chemicals is relatively small. It is a current practice to store these
wastes in 200 L drums at the station awaiting for future treatment and disposal.

Based on a gamma dose rate measured at the contact with the container, three categories of solid
radioactive wastes are considered at the nuclear power plant: low activity wastes - type 1 (with a
gamma dose rate lower than 2 mGy/h on contact with the container), medium activity waste -type 2
(with a gamma dose rate between 2 and 125 mGy/h on contact with the container), medium activity
waste -type 3 with a gamma dose rate in excess of 125 mGy/h on contact with the container.

The solid waste management system includes the facilities to handle the following: spent fuel, spent
resins, spent filter cartridges, low activity solid wastes, noncompactable waste (metal, glass, etc.),
compactable waste (paper, rags, etc.).

A compacting operation using a drum compactor (630 KN force) available in a service building is
used for low level compactable wastes. No other process of treatment is available. A conditioning
facility for L/ILW is planned to be built within the project of the land disposal facility for Cernavoda
NPP.

The spent resin storage system, consisting of two concrete storage vaults having a capacity of about
200 m3 each, is provided in the service building basement. No conditioning is applied for spent resins.

The company is also responsible for the waste management of the fuel fabrication plant and through
the Subsidiary for Nuclear Research Pitesti (SCN), as well as for the waste management of the 14
MW TRIGA type material testing reactor and the associated irradiation examination facility. All these
facilities are equipped with adequate systems for the safe collection and storage of waste arisings
before the transport to the ICN Waste Treatment Facilities. Liquid Wastes from the fuel fabrication
facilities, containing mainly natural uranium are submitted to a treatment process in order to recover
the natural uranium for recycling. With the concentration below the licensed limits, the effluents may
be discharged. The concentrate from the evaporator is mixed with concrete and stored before transport
to the repository in steel drums with a maximum surface dose of 2 mSv. Solid wastes are separated
into combustible and non-combustible categories. Combustible wastes containing natural uranium are
burned in the incinerator. Beta-gamma waste are compacted and conditioned in concrete. Non-
combustible solid wastes are conditioned in concrete poured into standard 200 1 steel drums and
buffer-stored transport to the repository.

The Institute of Physics and Nuclear Engineering "Horia Hulubei" (IFIN-HH) is responsible for the
waste management from its VVRS research reactor. The LLW/ILW radioactive wastes from all over
the country are within responsibility of IFIN-HH Waste Treatment Department with the exception of
waste from the ICN at Pitesti and from the Cernavoda NPP. ILW at Magurele is originated mostly
from collected spent gamma sources and irradiated material from the Magurele research reactor and
also includes nuclear waste from radioisotopes production at Magurele. All waste are conditioned in
200 1 drums and placed in interim storage before the transport to the National Repository.

For final disposal of the conditioned waste the National Repository of Radioactive is available and
operated under the responsibility of IFIN-HH. The repository was arranged in an old uranium mine in
the Baita Bihor region.

The new authorisation of the LLW/ILW repository, which was issued in 1999, introduced new
acceptance criteria regarding the activity concentration, and waste characteristics. These criteria are
very similar to the USNRC criteria. These activity concentration criteria are only the starting point.
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After reviewing the treatment and conditioning technology, the criteria will be subsequently
reassessed. At the same time, the isotope inventory will be assessed, in addition to the radiation
protection consequences of the already disposed waste.

Both the Radioactive Waste Treatment Plant and the National Repository for Radioactive Waste were
designed and built according the philosophy of 60's and 70's. In this respect it is necessary to
refurbish the process and control systems, and to amend the operational practices taking into account
ICRP recommendations on dose limits for workers and the public.

3. PLANNED WASTE DISPOSAL FACILITIES

Starting at the end of 1996, the new Romanian nuclear act specifies the responsibility of the utility in
the field of radioactive waste management. It was established that the utility should demonstrate
proper and sufficient financial and technical arrangements to dispose of its waste, as a prerequisite for
licensing the plant operation.

Based on the provisions of Romanian Law and regulations, IAEA recommendations, and international
practice, the Nuclearelectrica Company, as NPP owner and license holder, developed a long-term
strategy for radwaste management. It consists of objectives concerning final disposal of L/IL
radwaste, interim storage of spent fuel and final disposal of spent fuel.

The long-term strategy adopted for fuel cycle waste management is based on the assumptions that
only one power plant with two units will be built in Romania, and the cost for implementation of
long-term strategy will be supported mainly by the NPP.

The owner of NPP will pay the costs of managing and disposing fuel cycle wastes. A special charge
will be levied on nuclear power production and paid to the Nuclear Waste Management and
Decommissioning Fund.

The option of the Nuclearelectrica Company is to build a shallow L/ILW disposal facility according
to multibarrier concept, using as reference design the El Cabril repository in Spain. The near surface
type repository will provide sufficient disposal capacity for all the low and intermediate wastes that
will be generated at Cernavoda NPP and from ICN - Pitesti. In addition, the facility will have the
capacity to treat the compactable wastes, and to condition all solid radwaste including spent ionic
resins in concrete containers prior to disposal.

The preliminary safety assessment report of the facility was submitted to the regulatory body.
CNCAN considered that it was necessary to modify and complete the report with data regarding
liquid organic wastes, the hazardous conventional wastes and wastes which cannot be solidified in
cement. Also, it is necessary to demonstrate that the declared values for radionuclide activities are in
accordance with real waste composition from the Cernavoda NPP operation and decommissioning and
to present or to commit to complete the data collection in hydrogeology, geochemistry and
geomorphology.
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