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19ENVO1 traceRadon denotes the EMPIR project reference.
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b M:“’ i 3;“ Climate change is one of the greatest challenges of our time.
= o7 o - The temperature rise of the atmosphere of our planet, due to the
S 0%@ -. — greenhouse effect, is caused by the increase of GHG emissions.
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. . % o= - _ » ICOS: Monitoring of GHG emissions, the dispersion of GHGs and

Clirate Observation Network  the resulting GHG concentrations in air, is of utmost importance for
: : appropriate climate change mitigation measures.

” -~ » EURDEP: Collection and exchange of radiological monitoring data
oY g between participating countries of the radiation in the environment.
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Both networks could profit from radon measurements at the outdoor

- i level. But traceability to the Sl system is not established yet.
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Traceability to the Sl system
1 A i i

Radon and radon flux in maps for radiation WP4 ;t Validation of radon flux models and inventories WP3
protection issues using radon flux and terrestrial data

« |dentification of RPA

. . ACCH4
JCHy = JRn Acrn + Radon flux maps in GHG and climate change studies
« Inclusion of data from radiological early warning systems
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activity concentrations
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» Data accessibility and public - ey | oH, p0] _ « Validation of radon flux maps using radon flux
engagement RaE N o . ‘y-f\ _,ﬁ measurements and outdoor radon activity concentrations
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Traceable measurements of outdoor radon WP1 ANV A R L Radon flux measurements WP2

« Traceable low-level radon sources 3 PRUA ’ Ef;ﬁf)ﬂ?:oernt of a reference radon
+ Development of a transfer standard TN W VAR W \ . Test under field conditions
« Calibration and long-term stability T e o . Measurement campaigns

td] —

= L RTM application
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Management and coordination WP |
Seven leading European NMI/DI in the field of climate observation and ionising radiation. ICOS, JRC and other stakeholders directly
involved as JRP-partners. Sufficient further external partners with high-level expertise to cover the broad spectrum of two scientific

‘communities. High interest by stakeholder communit__y, expressed by 65 letters of support and a Iarge group of 34 _potential col!aborators._
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N ‘""""“' Why is Radon an issue in climate observation?

= = » GHG flux measurements are difficult though GHG concentration measure-
-~ 2%, © ments are established.

5 fwt‘i_"f » With radon activity concentration and radon flux measurements GHG fluxes

"

Clifate Obseryation Network

can be traced!
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ICOS Atmospheric
Station Specifications:
Radon monitor: “At the
present stage, Radon-222
measurements are not
mandatory  in ICOS.
However, Radon-222 is
recognized as a very
valuable measurement, in
particular for trace gas flux
estimates.”
» Determine source
terms of GHG
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jGos e 1. To develop traceable methods for the measurement of outdoor low-level radon
I ol activity concentration in the range of 1 Bq m=3to 100 Bq m-3, with uncertainties of

10 % for k = 1, to be used in climate monitoring (...) .

f%‘g"_h _~ 2. To develop the capability for traceable radon flux measurements in the field,
: Hﬁ?_t?h_f based on the development of a radon exhalation reference system “exhalation bed”
Ciiiiate Gbseryation Network and a transfer standard (...) .

Concen-
tration

3. To validate current radon flux models and inventories by the new
traceable measurements of radon activity concentration and radon flux

(..).
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1. To develop traceable methods for the measurement of outdoor low-level radon

activity concentration in the range of 1 Bg m-23to 100 Bg m-3, with uncertainties of

10 % for k = 1, to be used in climate monitoring (...).

(...).

(...) To support the validation with dosimetric and spectrometric data from the

radiological early warning networks in Europe (...).

4. To provide easy to use dynamic radon and radon flux maps for radiation
protection in line with Council Directive 2013/59/EURATOM, including their use to
identify RPA and radon wash-out peaks (...).

EURBERII™ .
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" Radiological Networ

Cosmic

16 % Terrestrial
UNSCEAR, 2008: 20 %

Radon and its progeny contribute

about half of the natural radiation Ingestion
dose to the public. Ra d O n T 12%
Public exposure to natural radiation: 52 cy
Total average individual dose: 0

3 mSv al
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S T s R

EUROPEAN ATLAS OF NATURAL
RADIATION Terrestrial radionuclides <

Static maps:

" . -
. L ke ¢ modified after Asch, 2005.
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Dynamic maps: —
The early warning network

shows online data for the ”

dose rate. But outdoor 60 _
radon concentration or o i
even better online data on

radon flux (emission) is “

missing! L 0
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~ .= Ourtask: Joining forces in the field of radon ™

radon flux

Clifaate Obseryation Network ' Radiological Network

00 15 30 45 60 75 90 105 120 135 15C d 6 20 M
0 m s’ mBg M &t

T— porosity {ﬁ?@ S?Il radlu
% clay o . 18

% sand w

% slit !

bulk density =

[ IR
3 3% 42 45 48 51 54 57 6O o 20 30 40 50 &0 TO B0 S0 10C
% Baka !

based on Karstens et.al, 2015
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traceRadon serves the purpose to establish a metrological base which supports environmental
outdoor radon measurements for the use in climate observation and in radiation protection for the
public.

» Development of traceable methods for the measurements of outdoor low-level
radon activity concentration in air in the range of 1 Bg/m3 to 100 Bg/m3 (WP1)

» To improve radon flux measurements for RPA and to develop standard protocols
for radon tracer method to retrieve GHG fluxes (WP2)

» To validate existing radon flux inventories and models with new data from the
radiological early warning networks in Europe as well as traceable radon activity
concentration and radon flux measurements (WP3)

To provide dynamic radon and radon flux maps (WP4)

To facilitate the take up of the technology and measurement infrastructure
developed in the JRP (WP5)

traceRadon will provide the metrology for the growing radon measurement
needs for different purposes that influence all parts of modern society and facilitate
the use of this data in industry, scientific communities, standard organisations and
all kinds of end users like decision makers or the public.

R

Annette Rottger, Coordinator of 19ENVOL1 traceRadon Scientific Workshop

-\
EURAMET




N
PTB EMPIR 19ENVO1 traceRadon J& EURAMET

Physikalisch-Technische Bundesanstall
Braunschweig und Berlin

Deliverables of traceRadon:

1. Calibration3 method for the creation of a temporally consistent Rn-222 atmosphere below
100 Bg m "~ with uncertainties of 10 % (k=1) (...)

2. Calibration procedure for the traceable measurement of atmospheric Rn-222 activity concentration
in the field (...)

3. Validation report for the use of a calibrated radon flux Transfer Standard (TS) to calibrate radon
flux measurement systems, including guidelines for the installation, calibration and operation of the
radon flux monitor

4. Good Practice Guide including a standard protocol for the measurement of radon flux and
atmospheric activity concentration for application in the radon tracer method (RTM) (...)

5. Summary report on online available process-based radon flux maps with high temporal (daily)
resolution

6. Report on the intercomparison and validation of radon flux maps and inventories using radon flux
measurements (...)

7. Summary report on methodology for the characterisation of RPA including outdoor radon and
radon flux data

8. Summary report on methodology for estimating the radon wash-out peak in the gamma dose
rate
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Bringing scientific achievements together for the benefit of two large Stakeholder groups:

» Climate research and radiation protection research needs support of traceable low-
level outdoor radon measurements according to the needs of UNFCCC and the Council
Directive 2013/59/Euratom.

» Radon and radon flux data is needed to estimate regional GHG emissions fluxes and
radon priority areas (RPA) but the uncertainties are too large due to missing metrological
capabilities.

» Working on the distinction from anthropogenic and natural GHG emissions!

This presentation includes material from publications / presentations from partners and collaborators of the EMPIR 19ENVO01 traceRadon
project.

This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the
European Union's Horizon 2020 research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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