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Abstract 

The Austrian Research Centers Seibersdorf have been operating a 10 MW ASTRA research 

reactor from 1960 until 1999.  After that date, a submission of the intention to decommission 

the reactor has been provided to the Competent Authorities.  After completion of an 

Environmental Impact Study by the Competent Authorities and modification of the 

Permissions for Site Use, the reactor finally entered the decommissioning phase in 2003. 

Inactive materials from the decommissioning site are expected to be released from control.  

The procedure for such a release from control agreed upon between the Competent 

Authorities and ARC Seibersdorf involves a four-step measurement, verification, and 

certification process detailed in this paper.  By September 2003, this four-step procedure has 

been completed for 16500 kg of steel re-enforced concrete and for 5500 kg of other materials; 

the release from control of 3000 kg of paraffin and 10000 kg of graphite from the thermal 

column are planned for the near future. 

 

Introduction 

For 39 years, the Austrian Research Centers Seibersdorf had been operating a 10 MW 

ASTRA research reactor when, after the final shut-down of the reactor in 1999, a submission 

of the intention to decommission was provided to the Competent Authorities.  After 

completion of an Environmental Impact Study by the Competent Authorities and modification 

of the Permissions for Site Use, the reactor finally entered the decommissioning phase in 



2003.  By September 2003, most reactor materials have been evaluated for activation or 

contamination and their nuclide vectors have been determined. 

Large amounts of materials, however, which have not been activated in the course of the 

reactor’s life time and which have not been in contact with unsealed radioactive material can 

be considered inactive.  These inactive materials include the building’s furniture and electrical 

system, building supply and drainage systems other than the reactor operation systems, parts 

of the experimental setups spatially separated from the reactor core, and the building’s 

structural materials other than the part of the biological shield closest to the core.  During the 

course of the decommissioning work, all these materials will be measured for their 

radionuclide content and released from control as inactive material, provided that the release 

protocol mandated by the Competent Authorities has been followed properly. 

This paper describes the release protocol for inactive material in the decommissioning of the 

ASTRA reactor and the measurement methods employed by ARCS and ARC Seibersdorf 

research to ensure full compliance with Austrian radiation safety regulations.  The 

measurements performed on the various material matrices are described, and the legal 

procedure, from approval by the site Radiation Safety Officer to independent checks of a 

subset of the materials by an outside accredited institution to final release from control by the 

Competent Authorities, is explained in detail. 

By September 2003, release from control of several materials has already been authorized by 

the Competent Authorities, following the four-step procedure outlined in this paper.  The 

measurement methods, materials, and the final release from control are discussed. 

 

The ASTRA Research Reactor 

The 10 MW ASTRA research reactor reached first criticality on 29 September 1960.  After 39 

years of operation, it was finally shut-down on 31 July 1999.  The spent fuel elements were 

removed and shipped-off in 2001.  The Environmental Impact Assessment, as mandated by EU 

and Austrian legislation, was initiated.  With its completion, the ASTRA research reactor 

entered its decommissioning phase in 2003. 

 

Release from Control 

Austrian and international regulation mandate that all material in controlled areas be checked 

and for contamination, activation, or the presence of radioactive sources before it can be 

permitted into publicly accessible areas.  The release from control for reuse, recycling, or final 

disposal of materials found to be inactive by suitable measurements is an act of the 



Competent Authorities and is expected to be finalized by their written authorization by the 

means of a release certificate. 

During a public hearing upon completion of the environmental Impact assessment for the 

decommissioning of the ASTRA research reactor, a protocol for release from control of 

materials present in the reactor building, the reactor building structure, and any auxiliary 

components of the reactor operation systems area was agreed upon between the Competent 

Authorities, ARC Seibersdorf, and all relevant stakeholders.  This procedure involves a four-

step protocol, including initial measurements by reactor operations personnel, who are now 

responsible for decommissioning the reactor.  The Radiation Safety Officer or the Radiation 

Safety Department of ARC Seibersdorf is to assess the methods used by operations personnel, 

conduct additional measurements, and verify the results.  An independent check of the results 

obtained by operations personnel and the Radiation Safety Officer is provided by an external 

expert.  The results are verified by checking the measurement data and by randomly sampling 

and measurement 5% of the material to be released from control.  Provided the measurement 

data show compliance with the nationally regulated release levels, the Competent Authorities 

issue of a release certificate for the materials under investigation, such that they are cleared 

for reuse, recycling, or final disposal. 

The detailed documentation accompanying the release procedure includes the collection and 

archiving of all measurement data and results, photographical evidence of the materials, the 

proper signatures of personnel conducting the measurements, the Radiation Safety Officer, 

and the external expert, and official request for issue of a release certificate together with the 

release certificate. 

All materials released from control have to be voluntarily accepted by the recipient, who 

issues a properly signed statement to this effect. 

 

Materials, Methods, and Measurements 

The release from control of inactive material from the ASTRA research reactor involves 

various materials, such as concrete, steel and graphite, paraffin, cables and pipes, electronics, 

furniture, and flooring. 

To investigate the potential of the various materials for containing radioactive sources, for 

being activated, or for being contaminated, an investigation of their modes of use during their 

lifetime in the reactor building is conducted.  For activation products, the integral neutron 

fluence at the material’s location is estimated, and the material composition is determined.  

Contaminations are only expected to be present in reactor components and in tools and 



machinery previously used for handling active material, such as fuel or experimental 

equipment.  Any other areas in the reactor building and materials have been checked 

continuously for surface contamination, even during regular reactor operation.  Given these 

considerations, a list of expected nuclide vectors for the various materials is generated. 

Various different measurement methods and techniques are employed, depending on the 

expected radionuclide vectors.  Representative samples are taken of all the materials for alpha 

and beta emitting nuclides.  Chemical preparation is performed, after which alpha 

spectrometry is employed for alpha emitters.  Beta emitters are examined by liquid 

scintillation counting, or on a gas counter.  Gamma emitting radionuclides in large amounts of 

material are detected, identified , and quantified by in-situ gamma spectrometry.  Surface 

contamination is determined by hand-held gas counters or plastic scintillators, or by swipe test 

sampling. 

 

Results 

By September 2003, various materials have been released from control by the procedure 

outlined above.  Steel re-enforced concrete used as mobile shielding material of an amount of 

16500 kg and 5500 kg of furniture, cables, small machinery, and electronics have been 

released for recycling.  Most of that material, however, has been turned over for final waste 

disposal. 

The materials currently under investigation include 3000 kg of paraffin which was used as 

mobile neutron shielding and 10000 kg of graphite from the reactor’s thermal column which 

was used to generate thermal neutrons for activation experiments.  Of the total amount of 

paraffin, about 50 % have been measured.  No contamination has been found so far.  About 

30 % of the thermal column’s graphite has already been released.  However, completion of its 

dismantling is not expected before December 2003, such that final release of all the graphite 

is not possible before early in 2004. 

 

Conclusions 

After 39 years of operation, the ASTRA reactor at the Austrian Research Centers Seibersdorf 

is currently being decommissioned.  Various inactive materials from the reactor building and 

structure are being released from control by employing a four-step procedure, agreed upon by 

the Competent Authorities, ARC Seibersdorf, and all relevant stakeholders during a public 

hearing in December 2002. 



The materials released to date include 16500 kg of steel re-enforced concrete from mobile 

shielding material and 5500 kg of furniture, cables, small machinery, and electronics.  About 

10000 kg of graphite from the thermal column and 3000 kg of paraffin from mobile neutron 

shielding. 

After completion of the dismantling and release from control of the thermal column graphite, 

the next and biggest step in the decommissioning process will be approached.  The 

dismantling, separation of active and inactive regions, and release from control of inactive 

material from the biological shield will be started. 


