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Editorial

A

s you know, CONCERT WP6 has committed to publishing 40 issues of the AIR2 bulletin. In
addition to the exposure platform featured in today’s 36th issue, we have received at least 3
more texts for publication in this category and several other infrastructure owners have
expressed their interest in contributing to AIR2. Therefore, we have decided to launch a Special Issue
on exposure platforms, and we heartily invite all those interested in contributing to contact us to
ensure not to miss this final opportunity to have your infrastructure featured. We would remind you
that in addition to AIR2, the infrastructure database AIR2D2 serves as a powerful tool to increase
infrastructure visibility and the numbers speak for themselves: 1618 different users since its creation
in 2016, 100 new visitors in 2019 and 100 infrastructures registered.
A flyer describing the main activities of WP6 will soon be available for download from the CONCERT
website. Please feel free to circulate it widely.
Dr Laure Sabatier, CEA

The floor to...

T

he Greek Atomic Energy Commission
(EEAE) is the national regulatory body and
competent authority for the control, regulation and supervision of nuclear energy, nuclear technology, nuclear and radiological safety,
and radiation protection.

Call for Travel Grants
Next deadline: 30th June
Information

14-18 October
ERPW 2019
Stockholm, Sweden
14th October: MB & ExB/ESAB

WP 6 News:
16 & 17 April 2019

scientific excellence in research and knowledge.

CONCERT WP1, WP2,
WP3, WP5, WP6, WP7,
CONFIDENCE, ENGAGE,
PODIUM & VERIDIC

Photo: EEAE

Making safety a priority at all levels of operation,
and at the heart of decision-making, the EEAE
implements an integrated management system
(IMS) which is certified in accordance with the
requirements of ISO 9001:2015. The IMS incorpoIts mission is to protect the public, as well as oc- rates all of EEAE’s functions and accreditations,
cupationally exposed workers and the environ- including accreditations according to ISO/IEC
ment, from ionising
17025:2017, ISO/IEC
and artificially pro17020:2012
stanEEAE – Α national regulatory authority for the
duced non-ionising
dards, and certificacontrol, regulation and supervision of radiological
radiation.
tion according to
and nuclear safety and radiation protection.
the ISO 29990:2010
The EEAE has the
standard.
following functions:
The EEAE has a long track record of participation
a) It has a regulatory role within its competency
in numerous European and international projects
framework: it issues regulatory acts and
(Dose Datamed 2, ORAMED, COCAE, EURALOC,
makes proposals for new legislation, drafting
PREPARE, ERASMUS+, etc.). In addition, it is a
the respective documents
member of various European radiation protecb) It is responsible for authorising ionising radiation research networks and platforms such as
tion practices
MELODI, ALLIANCE, EURADOS, EURAMET and
c) It carries out inspections and radiation proNERIS.
tection measurements
d) It plays a key role in radiation emergency pre- In the CONCERT-EJP, EEAE participates in WP1,
paredness and response
WP2, WP3, WP5, WP6, WP7, as well as in the
e) It monitors the levels of radioactivity in the CONCERT funded projects CONFIDENCE, ENenvironment
GAGE, PODIUM and VERIDIC.
f) It monitors the doses received by occupationally exposed workers;
g) It provides ongoing education and training
Dr Sotiris Economides
h) It raises public awareness on radiation protecEEAE
tion.
Furthermore, the EEAE provides high quality services with state-of-the-art equipment and laboratory infrastructure; it promotes radiation protection and safety culture, and serves to support

Future events:

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287

WP6 Skype meetings
Info and registration
jean-michel.dolo@cea.fr
The first version of CONCERT’s
Web-handbook (D6.4) is now
online!
AIR²D²:
- Please complete the online
form(s) to register your infrastructure(s) in the database.
Follow STORE on Twitter:
@STOREDatabase
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Observatory sites
Phosphogypsum stack at Barreiro, Portugal
ID Card:

he Portuguese phosphate industry began in
the 1950’s with a facility located in the city
of Barreiro, on the south shore of the Tejo
river estuary. For decades, the plant produced
phosphoric acid and dumped tons of phosphogypsum (PG) in sludge ponds. The decanted PG was
stockpiled in a selected area of the nearby shoreline. Initially the stack was approximately 1.1 x 106
m3 but has expanded, now occupying an area of
about 5.5 x 104 m2. The surface of the stack is covered with patches of wild vegetation. As the land
on which the landfill is located is in the private
domain, permission to access it for field work campaigns has to be obtained directly from the owner,
Baia do Tejo S.A.

Type of ecosystem
contaminated:

T

white aggregate, a significant amount of brushite
was found; in the layered
grey aggregates, bassanite was also detected.

Photo: J. Corisco/IST

Radionuclides, metals and rare earths in phosphogypsum

Neutron activation analysis revealed a wide heterogeneity among the concentrations of elements
in the PG matrix, with the Dr José A. Corisco
dark grey aggegates having the highest concentrations of Sc, Cr, Zn, Ga,
Ba, REE, Ta, W, Th and U. The concentration ratio
(CR) between the vegetation and the underlying
PG showed two values above 1, 10 and
100 in herbaceous P. coronopus, namely,
Co, W >1, Zn, Br >10 in rhizomes and Co,
Zn, As, W >1 and Br >100 in aerial parts.
CRs for all the elements analysed in the
moss B. argenteum exceeded the unity,
notably for rare earth elements, in clear
contrast to findings observed for herbaceous plants.

Mineralogical analysis by
X ray diffraction showed,
in addition to gypsum,
some small and variable
amounts of brushite and
bassanite as well as traces
of quartz, feldspars and Ti
oxides. The homogeneity
of silt size particles was
found to be disturbed by
the presence of dark grey,
white and layered grey
aggregates of crystals. All
aggregates were gypsum
rich. In the dark grey aggregates, high amounts of A) Landscape on top of the PG stack; B) slope of PG stack on the estuarine
bassanite and traces of Ti shoreline; C) Sampling the upper 20 cm layer of the PG stack; D) Sampling the
oxide were present; in the wild vegetation growing on the PG stack.

Photo: J. Corisco/IST

Natural radioactivity analysis performed
by gamma spectrometry revealed similar
levels of 226Ra (735±70 Bq kg-1) and 210Pb
(776±95 Bq kg-1) in the whole PG, notably
in the dark grey aggregates within its matrix: 5385±473 Bq kg-1 226Ra and
Concentrations of natural radionuclides in whole PG and dark
-1 210
Pb respectively. The
grey aggregates, aerial parts and rhizomes of herbaceous Plan- 5485±2302 Bq kg
herbaceous
plant
P.
coronopus and the
tago coronopus and shoots of moss Bryum argenteum.
moss B. argenteum showed significant
226
210
A recent survey revealed the mineralogical and concentrations of Ra and Pb, with B. argenchemical aspects, and the magnitude of the con- teum exhibiting higher concentration levels than
centrations of trace elements, rare earths and the underlyng PG in the root system: 2900±200
-1
226
-1
210
natural radionuclides in the raw materials, and the Bq kg dry Ra, 4000±660 Bq kg dry Pb.
concentrations accumulated in the herbaceous
plant, Plantago coronopus, and in the moss,
Bryum argenteum.

Natural radionuclides, rare earths and heavy metals transferred to the wild vegetation covering a Phosphogypsum Stockpile at Barreiro, Portugal, Corisco
J. A., Mihalík J., Madruga M. J., Prudêncio M. I., Marques R., Santos M., Reis M. (2017), Water Air Soil Pollut, 228, 235
Distribution of natural radionuclides, rare earth elements, metals and metalloids in a Phosphogypsum Stockpile, Madruga M. J., Prudêncio M. I., Corisco J.
A., Mihalik J., Marques R., Santos M., Reis M., Paiva I., Dias M. I. (2019), Int J Waste Resour, 9 (1), DOI: 10.4172/2252-5211.1000363

Terrestrial

Compartment of environment
contaminated:
Soil, sediments, etc.

Contamination source:
Phosphogypsum

Radioactivity or dosimetric
characteristics:
Becquerel, Gray

Total contaminated area:
~5.5E+04 m2(total area of the PG
stack)

Species exposed/present at
the site:
Herbaceous plants, moss on the
PG stack

Presence of an associated
contamination:
Natural radionuclides, heavy metals and rare earth elements

Address:
Barreiro, Portugal

Access:
No fences, permission from private owner is required for sampling

Internet link:
http://www.baiadotejo.pt/en/
park/barreiro

Contact:
BAÍA DO TEJO, S.A.
geral@baiadotejo.pt
(+351) 212 067 600
José Alberto Corisco
corisco@ctn.tecnico.ulisboa.pt
(+351) 219 946 269

Related to:
ALLIANCE
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CONSTANCES
The CONSTANCES population-based cohort

The CONSTANCES recruitment centers

At recruitment stage, the selected subjects were
invited to complete several questionnaires and to
undergo a comprehensive medical examination at
one of the 22 Health Screening Centres (HSC) run
by the general Social Security Scheme in different
regions of France. Work is currently in
progress to set up a biobank. Followup of cohort members includes the
completion of a yearly self administered questionnaire, a visit to an HSC
every 4 years, and annual linkage to
national administrative databases
(SNDS-SNIIRAM for health data, and
CNAV for social and professional data).

Cohort type:
Photo: Personal archive

of disease, long-term
chronic disease and
hospitalisation,
sick
leave, handicap, limitations,
disabilities
and injuries, ulitilisation of the healthcare
system and specific
services used, and
cause of death.

Population-based, epidemiological
cohort (200,000 members)

Age:
Range: 18-69 years at inclusion

Biobank available:
Yes

Dr Marie Zins
Sample type:
Blood, urine

In order to take into account non-participation at
recruitment stage and attrition throughout the
longitudinal follow-up, a cohort of nonparticipants was set up, and this cohort will be
followed up through the same national databases
as the participants. Recruitment of participants
began at the end of 2012 and was completed in
February 2019. The main socioeconomic variables
in the CONSTANCES sample closely match those
of the general adult population in France and include a relatively diverse distribution of occupations and working conditions, lifestyle factors and
health conditions.
Any research group (public or private), in France
or elsewhere, can apply to develop a nested project within CONSTANCES and to access its database. Projects are evaluated by the CONSTANCES
Scientific Committee based on feasibility of the
study and scientific quality criteria. A Charter has
been established outlining the rules for use of the
CONSTANCES infrastructure, and includes legal
aspects, data confidentiality and security, ethics,
access to the database, dissemination of data and
results, and publications and authorship. To date
more than 80 projects, covering a wide range of
topics, have been proposed and approved by the
Scientific Committee.

Sample storage conditions:
Liquid nitrogen

Conditions of use:
External use possible

Access:
Subject to approval by project
selection committee, which meets
twice per year

Internet link:
http://www.constances.fr

Contact:
Dr Marie Zins
Marie.zins@inserm.fr
+33 6 83 85 01 31

Related to:
MELODI

Photo: GABS

C

ONSTANCES is a general-purpose, population-based cohort for research and public
health, which serves as an epidemiological
research infrastructure for the scientific community. Its focus is on occupational and social factors,
as well as chronic disease and aging; it also provides useful information to the French public
health authorities. CONSTANCES is designed as a
randomly selected, representative sample of the
French adult population; its members were aged
between 18-69 years at inclusion. The cohort comprises 200,000 subjects recruited over a six-year
period.

ID Card:

Participant data collected includes
social and demographic characteristics, socioeconomic status, life events,
behaviour, and environmental and
occupational factors. The health data
covers a wide spectrum: self-reported
health scales, prevalence and incidence CONSTANCES, a human epidemiological laboratory
The French CONSTANCES population-based cohort: design, inclusion and follow-up, Zins M., Goldberg M. and CONSTANCES team (2015), Eur J Epidemiol,
30 (12), 1317–1328
CONSTANCES: a general prospective population-based cohort for occupational and environmental epidemiology: cohort profile, Goldberg M., Carton M.,
Descatha A., Leclerc A., Roquelaure Y., Santin G., Zins M., CONSTANCES team (2017), Occup Environ Med, 74 (1), 66-71
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The MCDA Tool
Providing decision support considering uncertainties

ID Card:

n crisis management, decision-makers may be
presented with several possible strategies
that can be applied to a given scenario. Usually many different criteria have to be considered to
determine the benefit of each strategy, in order to
select the most appropriate strategy. The decision
process becomes more difficult if, instead of a
single decision-maker, it involves a group of decision-makers, each with different opinions on the
significance and weight of the criteria. The complexity is further increased if criteria and opinions
are affected by uncertainty, which is frequently
the case.

Purpose:

Ensemble evaluation for 3 strategies with 4 criteria all
affected by uncertainty

Multi Criteria Decision Analysis (MCDA) is a
method that supports a group of decision-makers
in finding a consensus of opinion by systematically
analysing the benefit of the strategies for the various criteria and ranking these strategies. MCDA
was implemented as a Java application and was
enhanced for the CONFIDENCE project to enable it
to handle uncertainties.

Photo: KIT/IKET

Criteria and weights can be defined as uncertain,
e.g. by determining probabilistic distributions or
by histograms derived from measurements or
surveys. These uncertainties can be evaluated
using ensemble techniques. For this, numerous
deterministic MCDAs are generated randomly
from the probabilistic MCDA. They are then evaluated iteratively and the results are statistically
aggregated. The visualisation example shows an
aggregation of 10,000 samples. As computational
effort was very low here, the evaluation took less
than a second to finish. As can be seen, the strategy “Low waste” was ranked in 1st place in 73% of
all cases, in 2nd place in 15% of cases, and in 3rd
place in 11% of cases. Thus this strategy seems to
be the best choice, as it is on average the best
strategy. Besides a textual summary, several other
means are available for ensemble visualisation.

The application provides an interactive user interface. At the start, the
possible strategies
are determined by
the decision-makers.
Next, the group has
to agree on the criteria they want to consider. Then the group
is asked to determine the weights of
the criteria in a
moderated discussion. Finally, for each
strategy developed,
the criteria have to
be input along with
measured, computed
or estimated values.
In the evaluation
step, the criteria val- The GUI provides means for editing preferences (weights) and values of criteria as

To support a group of decisionmakers in reaching a consensus.

Capacity:
A group of decision-makers is
supported to elaborate common
preferences in the choice of decision criteria. Possible strategies
are ranked according to the
weight of the chosen criteria. Uncertainties of preference and criteria can be taken into account.

Use:
The application can be used to
define criteria and strategies according to a given scenario. It
allows interactive discussion between decision-makers to decide
common preferences for the selection of criteria. Results are presented as reports and charts. Video tutorials and user guides are
available online.

Address:
Karlsruhe Institute of Technology
(KIT)
Hermann-von-Helmholtz-Platz 1
76344 Eggenstein-Leopoldshafen
Germany

Access:
The tool is a Java application and
is provided free of charge for noncommercial use. It can be downloaded from the web site indicated below.

Internet link:
https://portal.iket.kit.edu/MCDA/

Contact:
Dr Tim Müller
Tim.Mueller@kit.edu
+49 721 608 24691
Photo: KIT/IKET

Photo: KIT/IKET

I

ues are normalised to
make them comparable,
and are then summed
for each strategy according to their weight.
Thus for each strategy, a
value is computed (the
higher the value, the
better) and the strateDr Tim Müller
gies are ranked accordingly. The results can be visualised in different
types of charts or as a textual report. The screenshot of the tool shows 4 windows displaying, for
example, the matrix tree of strategies by criteria, a
result bar chart, a human readable summary and
the weight management. As the set up takes some
time to run, the MCDA tool is better suited to long
term decision-making in situations where there is
no time pressure.

Related to:
NERIS

well as analytical tools like charts, human readable summary, or stability analysis

CONFIDENCE: Dealing with uncertainties in multicriteria decision analysis tools, Raskob W., Müller T. (2018) in RICOMET
A transparent approach for prioritising security measures, Müller T., Meng S., Raskob W., Wiens M., Schultmann F. (2015), Future Security, 217-224

Issue 36
April 2019

2
Future events:

Access to INFRASTRUCTURES
for Radiation protection Research

Issue

Exposure platforms

CONCERT Short Courses
15-19 April 2019

Databases,
Sample banks, Cohorts

Analytical platforms,
Models & Tools

Published to date:
Oct 2015, #1

FIGARO

FREDERICA

RENEB

Nov 2015, #2

B3, Animal Contamination
Facility

The Wismut Cohort and
Biobank

The Hungarian Genomics
Research Network

Dec 2015, #3

Pulex Cosmic Silence

STORE

METABOHUB

Feb 2016, #4

SNAKE

French Haemangioma Cohort
and Biobank

Dose Estimate, CABAS, NETA

Mar 2016, #5

Radon exposure chamber

3-Generations exposure
study

PROFI

Apr 2016, #6

Biological Irradiation Facility

Wildlife TransferDatabase

Radiobiology and immunology platform (CTU-FBME)

May2016, #7

CIRIL

Portuguese Tinea Capitis
Cohort

LDRadStatsNet

Jun 2016, #8

Mixed alpha and X-ray
exposure facility

Elfe Cohort

ERICA Tool

Jul 2016, #9

SCRS-GIG

RES3T

CROM-8

Sep 2016, #10

Facility radionuclides
availability, transfer and
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Editorial Committee: Maria Panagiotopoulou, Jean-Michel Dolo, Elisabeth May, Laure Sabatier

EURADOS-CONCERT School on uncertainty in biological, physical, and internal dosimetry following a single exposure. Institut de radioprotection et de
sûreté nucléaire (IRSN), France
Contact:
Sophie Ancelet
sophie.ancelet@irsn.fr

23 April-3 May 2019
Assessment of long-term radiological
risks from environmental releases.
Technical University of Denmark, Risø
Campus, Denmark
Contact:
Kasper Andersson
kgan@dtu.dk

29 April-10 May 2019
Cellular effects of ionising radiation –
introduction to radiation biology Acronym: CELOD, Stockholm University,
Sweden
Contact:
Andrzej Wojcik
andrzej.wojcik@su.se

19 May-2 June 2019
Measurement techniques used in monitoring of naturally occurring radionuclides. Central Mining Institute, Katowice, Poland
Contact:
Boguslav Michalik
b.michalik@gig.eu

27 May-7 June 2019
Modelling radiation effects from initial
physical events. University of Pavia, Italy
Contact:
Andrea Ottolenghi
andrea.ottolenghi@unipv.it

24 June-5 July 2019
ADORE - Application of cytogenetic and
EPR/OSL techniques for biological dosimetry and physical retrospective dosimetry. Bundesamt für Strahlenschutz,
Germany
Contact:
Ulrike Kulka
ukulka@bfs.de

24 June-5 July
Space summer school, Mol, Belgium
Contact:
Marjan Moreels
marjan.moreels@sckcen.be
Bjorn Baselet
bbaselet@sckcen.be
See also on CONCERT website
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The BRIDE platform
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Nov 2018, #32

AGOR Facility at KVI-CART
LNK

MELODI Workshop on non-cancer
effects of ionizing radiation, Sitges,
Spain

23-26 April 2019
INSINUME 2019: 8th International Symposium on “IN SItuNUclearMEtrology as
a tool for radioecology", Kuşadası,
Turkey

13-16 May 2019

MARS beamline at SOLEIL

ConRad 2019, Munich, Germany

13-16 May 2019
Confidence training course
Use of uncertain information by decision makers at the various levels within
the decision making process and its
Communication, VUJE, Trnava, Slovak
Republic

27-31 May 2019
ICDA-3:
3rd International Conference on
Dosimetry, Lisbon, Portugal

10-14 June 2019
Seventh International Conference on
Radiation in Various Fields of Research
(RAD 2019), Herceg Novi, Montenegro

1-3 July 2019
RICOMET 2019, Barcelona, Spain
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ICRR 2019: 16th International Congress
of Radiation Research, Manchester, UK

11-13 September 2019
ENGAGE final project workshop:
Enhancing stakeholder participation in
the governance of radiological risks for
improved radiation protection and
informed decision making, Bratislava,
Slovak Republic
Registration here
Contact:
Tatiana Duranova
tatiana.duranova@vuje.sk

2-5 December 2019
CONFIDENCE Dissemination workshop,
Bratislava, Slovak Republic
Pre-registration here
Contact:
Tatiana Duranova
tatiana.duranova@vuje.sk
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