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Noble gas

Natural (from radium and
uranium)

tasteless
colorless
No smell
Radioactif
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Deposition (wall)

attachment

unattached decay products

radon

attached decay products

VENTILATION
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Radon inhalation increases
lung cancer risk
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» The short-living decay products cause the risk, expressed by
the PAEC (potential alpha energy concentration) in J/m3.
This is linked to the Equivalent Equilibrium Concentration:

EEC
= 0,105 * C(*'8Po) + 0,515 * C(*'*Pb) + 0,380 * C(***Bi)

with
EEC

F=tan

» F< 1 (deposition and ventilation) and = 0,4 in most
dwellings, 0,6 in most workplaces.

» There is an attached fraction and an un-attached fraction,
the latter penetrating deeper in the lungs
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Large meta-epidemiological study in 13 european
countries (1994-2004)

= Concentration Lung cancers for Lung cancers for
S Radon 1000 NON-smokers 1000 smokers
: (Bq/m’)
g 0 4,1 101
100 4,7 116
Measured radon (Bg/m®) 200 5 ,4 1 30
400 6,7 160
800 9,3 216

Darby et al., 2005




- For workplaces
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obligation to measure in certain workplaces in certain zones (municipalities) => www.radonatwork.be

Notification (Declaration) if [Rn] > Reference Level RL (300 Bg/m?3)

Corrective measures, dose assessment, mitigation, optimisation

Control measures and inspections

Corrective Measures :

* Reduce [Rn] below RL
* Limit exposure below 600 kBgh/m3 or 6 mSv/y

If not possible: planned exposure (follow up and compliance relative to 6 mSv/y)

I

Order detectors
Guidelines and procedures
Legislation

Background information

Official Journal

of the European Union

Bt sdtion Legislation

155N 19770677

..........

Il Non-legislative acts

28906

MONITEUR BELGE — 30.08.2001 — BELGISCH STAATSBLAD

LOIS, DECRETS, ORDONNANCES ET REGLEMENTS
WETTEN, DECRETEN, ORDONNANTIES EN VERORDENINGEN




- General Reference level of 300 Bg/m?3
- If exceeded:

* Notification

mSv/y
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dwellings

m workplaces

* Corrective measures (e.g. air renewal, ventilation, depressurisation, monitoring, calculating exposure)

Dose/exposure levels: Article 20 of the radiation protection Decree: maximal exposure of 600 kBgh/m? per
year, OR 6 mSv/y. For individual RP dose calculations, ICRP 137 have to be used.

Before remediation

* | (667) In most circumstances, the Commission recommends a dose coefficient of 3 mSv per mJh/m?3 (approximately 10 mSv/WLM).
(668) In case of substantial physical activities, and for workers in tourist caves, 6 mSv per mJh/m? (approximately 20 mSv/WLM).
(669) Specific aerosol characteristics: if available, calculate site-specific dose coefficients

After remediation

e e - [Rn] . hours for hours [Rn] average hours for hours for
I e T W Reservoir name average in 600 fore . . o 600
air (Bq/m3) kBgh/m®* mSv/y in air (Bq/m?) kBgh/m? SR
Burtonville Laguespré 27536 22 34 10650 56 90
Beche Salmchateau 9260 67 105 4231 142 225
& Rencheux 1802 333 530 1003 598 950
Grand-Halleux 2633 228 360 1230 488 1950




100

Reference leve
Optimisation

Target level

WORKPLACES
www.radonatwork.be

~400 measurements per year
~40 notification files per year
Corrective actions identified

Exposure or dose assessed

Inspections planned/reactive
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Target level Reference level
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Intervention level
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24/04/2023
Objet: Résultats de mesures radon dans le cadre de I'Action Radon 2022

Vos références : Détecteur REF 10 2
Périade de mesure : Du 22/12/2022 au 22/02/2023

Bonjour Ak GRS

Dans le cadre de la campagne Actioh Radon, un capteur radon a été installé chez vous.
Par la présente, nous vous communiquons le résultat de cette analyse.

La concentration en radon est de 212 Bq/m3

C’est une valeur accrue, une action corrective peut &tre considérée.

Torgetievel  Reterence fevel Iotervention tevel
- - -
) i & ? < -
© w0 0 W a0 s &0 w0 S0 o0 10w

La concentration radon moyenne en Belgique est de 57 Ba/m?. En Flandre et & Bruxelles cette
valeur est un peu plus basse, 4 44 Bg/m3.

Des valeurs jusquau 100 Bg/m?® sont considérées comme acceptablement basse, et ne
demandent pas de suivi supplémentaire.

Pour des valeurs au-dela de 300 Bq/m?, un stivi est fortement recommandé.

Pour toutes valeurs entre les deur, une éval au cas-par-cas d'une remédiation possible
doit étre faite.

Vous trouvez plus d'infos sur le radon et les méthodes pour diminuer la concentration en radon
sur notre site web Qu'est-ce que le radon ? | AFCN - Agence fédérale de Contrdle nudléaire
fgov.be), ou sur le site web de I'action radon www.actionradon.be .
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Radon in Belgium v FANC

NUCLEAR CONTROL

FANC Decree classification of the territory in radon classes:

14070 BELGISCH STAATSBLAD — 18.02.2022 — MONITEUR BELGE
FEDERAAL AGENTSCHAP VOOR NUCLEAIRE CONTROLE AGENCE FEDERALE DE CONTROLE NUCLEAIRE
[C = 2022/40059] [C - 2022/40059]
18 JANUARI 2022. — Technisch reglement van het Federaal Agent- | 18 JANVIER 2022, — Régl hnique de I"Agence fédérale de
schap voor nucleaire controle houdende vaststelling van de Contrdle nucléaire fixant les zones a risque radon dans le cadre du
donrisi es en radonrisi bieden in het kader van het plan national d'action radon

nationaal radonactieplan

Het Federaal Agentschap voor Nucleaire Controle, L'Agence fédérale de Contrdle nucléaire,
Gelet op de wetvan 15 april 1994 | fende de besch ing van de W la loi du 15 avril 1994 refative & la protection de la population et
R E AT AT W — MRS o Tig0 CRTEraALAD — A0 — RS nucléaire, arti-
t genéral de la
Geogenic radon risk Antropogenic radon risk [t sl dels
S N— bs 70 et 72/1 ;

e du 30 novem-
rectivement aux
tant réglement
ailleurs et de
nisants ;

hire a mené une
abitations dans
Hon n'avait été

radon klasse
- Klasse 0 (<=1% >300 Bg/m?)
- Klasse 1a (1-2% >300 Bg/m?)

[ | Kiasse 1b (2-5% >300 Bg/m?) 1) Bt o e ) o o, ,
b} Sranant wallor, partie ror-ousst b} Wasis Grabant, naordwestel jk deel
e o s pe e
[ Kiasse 2a (5-10% >300 Bg/m?) ! o e o ! o
Les zones. & disque sont indiquées en vert. De fisicozones 2 In het groen aangegeven.
0/ )3
- Klasse 2b (>10% >300 Bg/m?) - . — wec - \ e
plerasormprie e Py
Gexien om gevoegd te wordn b het technicch reglemont van 18 nuan 2022 van het Foderaal Agentschan woor
1 —km Nuckairo. ConTok houtenda vastsroling van 0 @OCATSCOTENSS on radonrkicoganiedan i hat kaer van hat = e
natinaal radanactieptn,
0 10 20 40 60 L Bruselles, ke 18 jrnder 2022 Brsss, 1B januan 222
Le Directeur général, e Diecteur generaal,

. Based on ~40000 indoor ground floor measurements of single-family houses (excluding flats) = conservative statistics
. Legislative purposes:

. radon region 2 (>5% dwellings > AL (300 Bg/m?3) radon measurements in workplaces mandatory

. Graded approach of radon prevention




Exposure of the Belgian population

Population dwellings AM M % >100 % >200 %>300 % >400 % >800
44 2.1 0.9

10584534 3742000 57 46 1.7 10.0 0.6 0.2
Wallonia 3435879 1325000 84 60 75 1.7 26.0 4.5 2.6 1.6 0.4
Flanders 6117440 2191000 44 37 36 1.2 3.2 0.1 0.05 0.0 0.0
Brussels 1031215 226000 44 37 36 1.2 4.0 0.1 0.1 0.0 0.0
Radon
Prone
INGES 376568 130000 220 127 137 1.9 43.0 33.0 17.0 13.0 4.3
>100 Bq/m’?
s 3742000 360000 84000 36000 21000 5600
Wallonia 1325000 280000 79000 35000 21000 5600
Flanders 2191000 70000 some some 0 0
Brussels 226000 9000 5000 some 0 0
Radon prone 56000 43000 22000 17000 5500

areas 130000
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Lung Cancer (LC) Risk due to radon exposure

[ licriskNS [LCriskS  [LCNS

4.3 107.0 228 3740 3967 o ;1)3( 6';05)3”‘1
4.3 107.0 38 630 669 2)7((:%';5 and 35

?::: areas >0 122.0 16 263 279 :;3 ((137;)S e
4.1 101.0

NS = never smokers
S = smokers




- Located in the zones of class 2 (>5% exceed RL)

- Prioritized workplaces:
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Educational institutes, day-care centres, medical centres

Public buildings (post, provinces, municipalities, police, libraries,...)
Underground workplaces (galleries and caves open to the public)
Water treatment facilities (NORM, EDWD, Radon)
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GRR-2001
Art. 4.1

A

- FANC defines the existing exposure situations due to radon for which radon
exposure has to be measured and notified to the requlator body according Art. 9.1

- FANC determines how these measurements should be done

FANC technical regulation 18/01/22 defining the radon
prone areas as part of the national radon action plan
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GRR-2001
Art. 20.2.2 d)

A

- FANC elaborates a reference level

Fixed in the national radon action
plan at 300 Bq/m?3

6.1.1. Reference level

The reference level is defined as the annual average radon concentration above which it is judged
mapproprlate to allow exposures to occur as a result of that exposu re situation, even though itis not

workplaces concerned, correctives measures have to be implemented, unless a risk analy5|s confirms
that the maximum exposure level of 600 kBgh/m? is not exceeded.

L
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GRR-2001

N
S
S— Art. 20.3

- Defines for workplaces the annual exposure limit to 600 kBg.h.m3 or the
effective dose limit to 6 mSv per year

Work activities shall be subject either fully or partly
to the provisions applicable to practices covered by
the GRR-2001 if one of those limits is exceeded
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GRR-2001
Art. 72/1.3

A

- Describes the radon action plan content and application:

- Strategy for conducting surveys of indoor radon concentrations or soil gas
concentrations

- Approach, data an criteria used for the delineation of areas

- Identification of types of workplaces and buildings with public access where
measurements are required

- Basis for the establishment of reference levels for dwellings and workplaces
- Strategy for reducing radon exposure in dwellings

- Strategies for facilitating post construction remedial action

- Strategy for preventing radon ingress in new buildings

- Strategy for communication
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This national radon action plan has been drated by FANC after
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OBJECTIVES:

Long-term:

2021-09-22-belgian-national-radon-action-plan-2020-2025-en-v2.pdf (fgov.be)

general protection of new buildings
(design level of 100 Bg/m?3)

Short-term:

remediation of high levels
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Web page (FR/NL) :Mesure du radon sur le lieu de travail s arc B
| AFCN - Agence fédérale de Contréle nucléaire (fgov.be) .

Home > Professionnels > Radioactivité naturelle > Mesure du radon sur le lieu de travail

Radon et radioactivité Mesure du radon sur le lieu de travail
dans votre habitation
Sur le lieu de travail, le radon constitue également un danger potentiel pour la santé des travailleurs et doit
Radon donc étre traité comme un facteur de risque & contraler. L'AFCN a pour mission de coordonner les actions
en la matiere,
Risque pour votre
santé Lamesure des concentrations en radon dans les batiments publics et sur les lieux de travail est rendue
obligatoire par la réglementation (article 4 et article 9 du RGPRI. L'exposition des travailleurs ne peut pas.
dépasser les niveaux deéfinis dans Farticle 20.3. En cas d'exposition accrue, des mesures de correction
doivent etre prises afin de limiter Iexposition sur le lieu de travail

Exposition au radon en
Belgique

Handbook describing all the information KAFCI

needed to carry out radon measurements in S o e
the Workplace dans les lieux de travail et dans les habitations

L'Agence fédérale de Controle nucléaire (AFCN) a pour mission de veiller a ce que la population,

les travailleurs et Penvironnement solent protégés contre les risques des rayonnements

ionisants. En ce qui concerne le radon, le « Réglement général de I protection de la population,

. ° des travailleurs et de I'environnement contre le danger des rayonnements ionisants » (RGPRI,

We b S It e e S e C I a I I d eve I O e d fo r WO r k I a Ce S AR. du 20 juillet 2001), repris dans le plan national belge d'action radon, stipule que pour
certains locaux de travail et les lieux accessibles au public situés dans les zones a risque radon,

- une analyse de |a concentration en radon doit étre faite et les résultats doivent étre déclarés 3
I'AFCN dans un dossier de notification. En cas d'expo:

. . ion accrue, IAFCN peut imposer des

ala suite de I'exposition au radon.

C: d

dela tion en radon
dans les lieux de travail

Declaration form to use if radon
measurements exceed the reference level

Commune :
I Fax i
Nom £ Prénom :

Titre
T, g E.mail

Tél.:
Nom de finteriocuteur
LT —




Radon measurements in workplaces have to follow a national protocol based on

Type of measurements: g
- Screening phase 1
- Control phase 2 ;

- Period (heating season between October and April)

- Time (3 months)

- Method (passive SSNTD for initial measurement)

- Location (specific rooms and zones based on the geometry and size of the building)

v

0
PHASE 2
Control measurement

Corrective measures if Remediation
approach the RL

Follow-up phase 3

Repeat phase 4

Bepeat measurement
after 10y
or after refurthishment

Rn] < 300
YES [Re] -

Bg/m’
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Building materials contain radionuclides (U,
Ra, Th, K...en Bg/kg):

bouwmateriaal Ra-226  Th-232 K-40
beton 20-70 05 tot 40 16-1100
baksteen 10-140 10-130 230-1200
cement 15-100 10 tot 60 50-600
gips 10-300 1 tot 300 20-800
graniet 10-160 10-350 20-2500
caramiek 20-200 30-70 300-1000

Leading to a buildup of concentration:

30
25 2000000000 00000

N
1:7’

0

Bg/m3
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Radon in low-energy buildings (*\7'* FANC
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Air-tightness of the building!

Blower Door test Natural air renewal =
Air changes per hour at pressure difference of 50 | Blower door 50 Pa/20 (10 to 30)
Pa:

0.6/20=0.03 h*! (15m? for 500m?)
n50: Ventilation is essential!

~3 h-lrelatively airthight building
~1 h1 strongly airthight building 45
<0.6 h'1 passive house ] e 40

. — s ACH:|0.2
35
30
25 ACH: 0.3
20
15

10

5

0

0123456 7 8 91011121314151617 18 192021222324
uren
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Number of workplace measurements: 1703
Number of notifications: 422
Number of corrective measures: 422

Number of licences: 0 Radon in workplaces

600

Number of inspections: 72

Supporting Agencies and collaborations: =0

- Prevention Advisors from Internal/External
Service for Protection and Prevention at Work:
Law on the well-being of workers

300

- Associations of such services (for organising
campaigns)

- Labour Inspection (ministry of work)

200

- Municipal authorities (department of housing/ .,
department of economy) I
- Trade Unions , Hm_ HE_ Hu_ I - = H . - HE_

2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019 2020-2022 2022-2023

Emeasurements M Declarations W inspections
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- A graded approach is used in the management of radon in workplaces based on
- Location (radon classes and related risk)
- Type of building (with priorities to specific workplaces)
- Reference levels implying optimisation ALARA above as well as below the RL
- Special attention to new building protection

- Compliance is assessed based on

- Providing a maximum of information and guidance trough web platforms,
documentation in municipalities, relevant agencies and professional environments,
training of local actors (administrations, building professionals, health&safety,...)

- inspection programmes and information- and public awareness campaigns

- Challenge to get collaboration and support from concerned parties such as health and safety
prevention, labour inspection, municipal authorities, etc. due to the specific
\ scientific/technical aspects of radon risk management and radiation protection...

L
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I HOPE THEY'VE CHECKEP THIS PLACE FOR RAPON,
AV, Vs

Thank you!




