Author’s Accepted Manuscript

ok Applied Radiation and
Is

Advancements in NORM metrology - Results and
impact of the FEuropean joint research project
MetroNORM

Franz Josef Maringer, Andreas Baumgartner,
Francesco Cardellini, Philippe Cassette, Teresa
Crespo, Julian Dean, Hannah Wiedner, Jiri Hulka, T icores
Mikael Hult, Simon Jerome, Franz Kabrt, Petr werw.eloovir. comlocate/apradiso
Kovar, Cyrus Larijani, Guillaume Lutter, Maria

Marouli, Alexander Mauring, Monika Mazanova,

Bogustaw Michalik, Nathalie Michielsen, Virginia

Peyres, Sylvie Pierre, Roy Polldnen, Stefaan

Pomme, Mario Reis, Michael Stietka, Laszlo

Sziics, Branko Vodenik

PII: S0969-8043(16)30618-2
DOI: http://dx.doi.org/10.1016/j.apradiso.2017.02.040
Reference: ARI7811

To appear in:  Applied Radiation and Isotopes

Received date: 27 August 2016
Revised date: 22 February 2017

Accepted date: 23 February 2017

Cite this article as: Franz Josef Maringer, Andreas Baumgartner, Francescc
Cardellini, Philippe Cassette, Teresa Crespo, Julian Dean, Hannah Wiedner, Jir
Hulka, Mikael Hult, Simon Jerome, Franz Kabrt, Petr Kovar, Cyrus Larijans
Guillaume Lutter, Maria Marouli, Alexander Mauring, Monika Mazanova
Bogustaw Michalik, Nathalie Michielsen, Virginia Peyres, Sylvie Pierre, Ro
Polldnen, Stefaan Pomme, Mario Reis, Michael Stietka, Laszld Sziics an
Branko Vodenik, Advancements in NORM metrology - Results and impact o
the European joint research project MetroNORM, Applied Radiation an
Isotopes, http://dx.doi.org/10.1016/j.apradis0.2017.02.040

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, ane
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/apradiso
http://dx.doi.org/10.1016/j.apradiso.2017.02.040
http://dx.doi.org/10.1016/j.apradiso.2017.02.040

Advancements in NORM metrology - Results and impact of the European joint
research project MetroNORM

Franz Josef Maringer”, Andreas Baumgartner?, Francesco Cardellini®, Philippe Cassette®,
Teresa Crespo®, Julian Dean®, Hannah Wiedner®, Jiri Hulka’, Mikael Hult?, Simon Jerome®,
Franz Kabrt!, Petr Kovar’, Cyrus Larijani®, Guillaume Lutter®, Maria Marouli®, Alexander
Mauring™®, Monika Mazanova®, Bogustaw Michalik**, Nathalie Michielsen®?, Virginia Peyres®,
Sylvie Pierre*, Roy Péllanen®®, Stefaan Pomme®, Mario Reis'®, Michael Stietka? Laszl6
Sziics'®, Branko Vodenik'®

'BEV - Federal Office of Metrology and Surveying, Austria

’BOKU - University of Natural Resources and Life Sciences Vienna, Austria

3ENEA - Agenzia Nazionale per le nuove tecnologie I'energia e lo sviluppo economico
sostenibile, Italy

“CEA/LNHB - Commissariat & I'’énergie atomique et aux énergies alternatives, France
*CIEMAT, Spain

®National Physical Laboratory, United Kingdom

'SURO - Statni ustav radiacni ochrany v.v.i., Czech Republic

8JRC-Geel, European Commission, Belgium

°Czech Metrological Institute, Czech Republic

"NRPA - Norwegian Radiation Protection Authority, Norway

“GIG - Glowny Instytut Gornictwa, Poland

2IRSN - Institut de Radioprotection et de SOreté Nucléaire, France

18STUK — Sateilyturvakeskus, Finland

14IST - Instituto Superior Tecnico, Portugal

>MKEH - Magyar Kereskedelmi Engedelyezesi Hivatal, Hungary

181JS - Institut Jozef Stefan, Slovenia

"Corresponding author: Franz Josef Maringer, BEV - Federal Office of Metrology and
Surveying, Austria, franz-josef.maringer@bev.gv.at

Abstract

The results of the three years European Metrology Research Programme’s (EMRP) joint
research project ‘Metrology for processing materials with high natural radioactivity’
(MetroNORM) are presented. In this project, metrologically sound novel instruments and
procedures for laboratory and in-situ NORM activity measurements have been developed.
Additionally, standard reference materials and sources for traceable calibration and improved
decay data of natural radionuclides have been established.
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