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What is a NRAP and its purpose?

« Plan that addresses long-term risks from radon in buildings and workplaces
for any source of radon ingress, whether from soil, building materials or water.

« The overall objective is to significantly reduce the number of lung cancer
cases caused by radon exposure.

« The government appointed APA as the designated lead authority to
coordinate the various parties involved.

- Several institutions involved (Health institutions, public l|aboratories,
universities, research centers, national institute for accreditation, municipality
national association; National Laboratory of Civil Engineering, National institute
of Statistics, Energy Agency, Institute of Housing and Urban Rehabilitation)

5 years initiative
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Steps taken
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NationaliSunvey.
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Action'Pian

<25
25-50
B 50-200
#® Locais com concentragbes superiores a 400 Bg/m®.

1 measurement service
accredited

Training the competent
authority  thought IAEA
courses and workshops

Training the involved parties
thought national courses and
workshops

6 a 9 de outubro de 2020
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IAEA

Phase 1 (January 2020 - May 2020):
* Look for volunteers

e |nstallation of radon

detectors

Phase 2 (June 2020 - September
2020):

e Collection and retrive of

detectors
* Processing the detectors

Phase 3 (October 2020 - January
2021):

e Data analysis

e Establishment of the radon
map

2020: Initiation of the drafting
process

2021: Finalization of the NRAP

2021: Start of the Strategic
Environmental Assessment
(SEA) for the Plan

2022: Public consultation phase
for the SEA

2022: Completion of the SEA

2022: Publication of the
Environmental Declaration

December 2022: NRAP
approved by the Council of
Ministers




228 Key issues to address in a NRAP

Identification of Strategy for
situations with reducing exposure

potentially high to radon

Information,

communication

and public

exposure to (remediation and awareness.

radon. prevention).

Adapted from the Radiation Protection N.2 193. Annex 3. European Commission 2020.
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Structure of the Portuguese RAP

VISION
Ensure multi-sector protection against
the risks of exposure to radon and

sustainably reduce its effects on
health.

5-year timescale with arrangements made for
regular review and assessment.

ARYER

Legislative framework

Reference Situation

\/

Characterize

Definition of
methodalogical
guidelines

Promotion of
research and
development

Pillars of Action

Reduce

Operational Objectives

Management and
reduction of
exposure

Promotion of the
provision of quality
services

\/

Communicate

Dissemination and
management
of information

Communication and
interaction with the
public

Actions

Al.1.Passive
detectors

Al.2.Active
detectors

Al.3.Regional
risk maps

Al.4.Certification
of membranes

A2.1.
Seasonality

A2.2.Reference
levels

A2.3.Thoron gas

A2.4.Population
and buildings

A2.5.Building
materials

A2.6.
Epidemiological
study

A3.1.Radonin
workplaces

A3.2.
Advance
notification

A3.3.Corrective
and preventive
measures

A3.4_Encouraging
implementation
of measures

A3.5.Radonand
energy efficiency

A3.6.MNational
database

[

Ad.1.
Recognition of
measurement
Services

A4.2 Mitigation
Effectiveness

A4.3.Training of
professionals

Ad .4,
Recognition of
professionals

A4.5.Updating of
regulations

AS.1.
Competent
authority website

AS5.2.Radon
Potential Map

AS5.3.
Dissemination
materials

AS5.4.Energy
certification

AB.1.Dialogue

AB.2.Health
risks

AB.3.
Local level
communication

AB.4.Public
opinion
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M Radon measurements
A.1.1 PaSSive detECtorS A.2.1 Seasonality A.4.1 Recognltlon ?f
measurement services
 Development of seasonal
T correction factors to estimate
S AP Qe the annual average radon 5 apare
activity concentration for indoor oros oo s o R < s
air measurements taken over - —
periods shorter than one year. .
 To be concluded in the end of
Eiisko de Paneaments 5 SrolegAd Amoiareal 2024.
e 23 listed companies for radon
measurements that followed
APA recommendations
https://apambiente.pt/prevencao-e-gestao-de-riscos/medicao-de-radao
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https://apambiente.pt/prevencao-e-gestao-de-riscos/medicao-de-radao
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A.5.2 Radon
Potential map

Geogenic & anthropogenic
characterization

e 74 geological
units were
characterized

e 3084 indoor radon
measurements

 1:1000 000
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= Mapa de suscetibilidade ao radao

EM QUE
nJ © SITUAGOES
. AVALIAR?

aaaaaaaaaaaaaaaaaaaaa
suscetibilidade elevada e moderada.

ZONAS DE
SUSCETIBILIDADE

BAIXA
[ MODERADA
I ELEVADA

O indice de suscetibilidade por freguesia
pode ser consultado em:

www.apambiente.pt/radao

na seccao "MAPA DE SUSCETIBILIDADE"

DIVISAO DE PLANEAMENTO E PROTEGAQ AMBIENTAL
10 DE EMERGENCIAS E PROTEGAO RADIOLOCICA

Sttt " & radao@apambiente.pt
CEPARTAMENTO ENCIAS ROTECAQ LOCIC
AGENCIA PORTUGUESA DO AMBIENTE

R, 214728 262

Areas with potentially high exposure to radon

A.1.3 Regional Risk
Maps

e Guidelines for establishing
local radon monitoring
companies aimed at creating
local radon potential maps

* At the scale of the parish.

* Expected to be concluded by
the end of 2024.
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Workplaces

Requirements

Reference level 300 Bg/m?3

ICRP 65 and ICRP137 under discussion
All workplaces must be measured
Frequency: every year for radon
prone areas and specific workplaces
(underground workplaces, mines,
touristic caves, groundwater
treatment, spas, etc)

annual effective dose >6 mSv shall be
treated as planned exposure
situations

< 6 mSv/y exposures are kept under
review.

A.3.1 Guidance for
workplaces

.'.
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Departamento de Emergéncias e Protecao Radioldgica
Divisdo de Planeamento e Protecao Ambiental

=
Guia DEPR-DPA-GGRLT-01

Gestdo da exposicdo ao raddo nos locais de trabalho
Guia para empregadores

- : .

A.3.2 Notification

o ned:

(20 .

saees AP Qg
2]

®o.0?

Departamento de Emergéncias e Protecdo Radioldgica
Divisdo de Planeamento e Prote¢do Ambiental

( Orientacdo DEPR-DPA-OCVDR-01
Orientagdo para comunicacdo de valores de dose
| resultantes da exposicdo ao raddo

https://apambiente.pt/prevencao-e-gestao-de-riscos/medicao-de-radao

S5,

Hiapa NN



https://apambiente.pt/prevencao-e-gestao-de-riscos/medicao-de-radao

"N Prevention and remediation

prevention actions

A 3.3 Guidance on remediation and

DE ENGEMHARIA CIVIL

Remediation of
existing buildings

GUIA PARA MITIGAGAO DA ADMISSAO DE RADAD
PARA O INTERIOR DE EDIFICIOS EXISTENTES

Agéncia Portuguesa do Ambiente, 1P

Lishoa e dezembro de 2000

RELATORIO 4792020 = DEDINANG

Prevention actions
for new buildings

GUIA PARA PREVENCAO DA ADMISSAO DE RADAO
EM EDIFICIOS NOVOS

Agéncia Portuguesa do Ambiente, 1P,

Lisboa e dezembro de 2020

18 D DEPARTAMENTO
RELATORIO 450/2020 ~ DEDINAICH

A 4.5 Building Codes

* Specific requirements in national
building codes for new buildings
and for the remediation of existing

buildings.

* Expected to be concluded by the

end of 2024.




"B Prevention and remediation

A 4.3 and A 4.4 Professionals and remediation services

« 3 courses tailored for different audiences as building

LeaRN4LIFE

Learming Radon workers, contractors, real estate business, health

RVapll Co-funded by
iS4l the European Union

professionals, civil engineers and architects.

» Theoretical parts supported by slides and animations
« EXxercises and projects to develop communication
strategies mitigation plans

» Practical component mainly hands-on

Objectives:

« Qualification of professionals Urgeirica, Portugal Salamanca, Spain
« Replication (training professionals)

« Public Awareness

https://learn4lifeproject.eu/
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https://learn4lifeproject.eu/

0 o o o

o @0 o

o O O o

A.3.4 Financial support

for radon remediation

* Exclusive for the remediation of

residential buildings with radon

concentrations above the national
reference level.

e The budget for this financial

support was €750,000 in 2023.

ARYER

Prevention and remediation

‘ SABE O VALOR DA

CONCENTRAGAO DE ?
RADAO NA SUA HABITACAO e

O FUNDO AMBIENTAL COMPARTICIPA A 90% A
SUA REMEDIAGAO ATE UM VALOR DE 8800€

O FUNDO AMBIENTAL COMPARTICIPA A 90% A
SUA MEDIGAO ATE UM VALOR DE 100€

sou elegivel para Pode receber este apoio se for proprietario do

oapoio? imovel.

€OmMo posso Através do preenchimento do formulério disponivel

candidatar-me? em fundoambiental.pt

Para mais informagoes consulte o Aviso n.° 9253/2023 ou fundoambiental.pt
Para mais informagoes sobre radéo: apambiente.pt/radao

o { secreTARIA-GERAL FUNDO
'§ DOAMBIENTE —PMBIENTAL

Advertising Flyer

SER

[ =N { SECRETARIAGERAL
ol { Y

FUNDO
-FMBIENTAL

Sobre N6s  Prestacio de Contas  Apoios 2023  Apoios PRR  Apoios Anteriores  Candidaturas ~ Comunicagéo

Apoios 2023 » bients ie o —

Protecdo do ambiente, protecdo radiolégica e ? )
= . . . Gestéo de resfduos e transicao para uma economia
gestdo de riscos e danos ambientais cireular

> Mitigacdo as Alteracdes Climaticas
Cooperaco Internacional
Protecdo do ambiente, protecdo

radiolégica e gestio de riscos e danos
ambientais

ENQUADRAMENTO

O raddo é um gés radioativo de origem natural, incolor e inodoro, estando classificado como um agente
carcinogénico. Segundo a Organizacdo Mundial de Salide, a exposi¢do prolongada ao radao no interior de
edificios € a segunda causa de cancro do pulmao, depois do tabaco e a primeira em nao -fumadores.
Estimativas recentes apontam que entre 3 a 14 % dos cancros do pulmao a nfvel mundial sejam atribufdos &
exposicao ao radao.




388 Communication and Awareness

Communication strategy tailored to each group stakeholders

Public

Householders
Employers
Employees/unions

Landlords
Students

Governmental/State

Local authorities
Health professionals
Central government/agencies
Regulatory body

Building Industry

Builders, architects, etc
Solicitors, insurers, etc
Professional education establishments

Rn measurement companies
Rn remediation companies

Researchers

Geology
Civil engineering
Radiation protection
Epidemiology

Adapt from IAEA radon training course. Module 3:
Developing and Implementing a National Radon Action Plan.

[ 4



BN Communication and Awareness

A 5.1 Competent authority website

CAMPANHA NACIONAL =
] ' DE MONITORIZACAO
[ | DO GAS RADAO
L} ' = ;-_ . .
% % 2V .y RADAC

Radon Workplaces Prevention National Radon
measurements and Survey potential
remediation Map

Website: www.apambiente.pt/radao

~mail: radao@apambiente.pt

Telephone: 4351 214 728 262

&fz

Radon action
Plan

14 S
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Communication and Awareness

A 6.1 and A 6.3 Local level Communication s RN

RadAr. r.Sor

OBJECTIVES: : = =
* Inform the community about radon risks and how to reduce exposure |

e Conduct the community to measure their dwellings and to take action to
reduce indoor radon exposure

Municipality of Portalegre
Escola Secundaria de S3o Lourengo Escola Secundéria Mouzinho da Silveira

et st

PAVILHAD DO
CONHECIMENTO
comoctu

AR

|
|
|
|
I
‘ | projeto de ciéncia cidadé em Portalegre
|
|
|
|
|

da ESCOLA
p

ara a COMUNIDADE
‘A, RadoNorm |

Municipality of Ponte de Sor

o
Escola Secundaria de Ponte de Sor E-—"’ E
F ¥ | .

’A\‘ Managing ‘

R dA Students as key players
a on radon management

15;;p
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Communication and Awareness

Public Events:

institutes, and national laboratories.

conferences.

0 projeto LeaRndLIFE:

16 ::

Workshops on radon organized by universities, research

European Radon Day celebration on November 7th

Participation in national and international congresses and

(e radio
REGIONAL
do CENTRO

ISEC realiza Sessao de Esclarecimento sobre
Plano Nacional para o Radédo

PLANO NAEI[INAL
PARA 0 RADAD.

. 14H30

ANFITEATRO GUERRA PRATAS . DEC . ISEC

WEBINAR foT & RAD

// Nordeste Transmontano
ISEC e APA organizaram sessdo sobre o raddo

Mais de 60% das freguesias do distrito
tem elevada exposicao ao radao
temtoduuﬁegudaswmdevadasmcnlbﬂndadeagispomddm!nmumﬂm

"/,
Morte silenciosa na SUA CASA ou local de trabalho

Thos do distrito de B:
Mais de 140 do dis-
mkhﬁm‘m&vﬂ; que teve lugar na passada quin-
ilidade 20 radio, um ta-feira na Escola de
gis radioativo considerado po- Tecnologia e Gestio,
tencialmente cancerigeno pela
Organizagio Mundial de Saide Medigao do gas ja &
S e picbnoatiramas s DESAFIOS PARA A ENGENHARIA
Ambiente (APA). Em mudu ORADORA
esta ja uma campanha nacional s
‘sensibilizar para-este. Nesta altura ¢ obrigatéria a me-
b Yot digdo do gis radio durante a Fonseca
o construcio dos edificios. “O gis
resulta de ambientes rochosos,
graniticos e argilosos. Desde
Perguntas e Respostas

1988 que a OMS decretou que
seu-amdeumgspengosoqm

adin

conjunto das 236 freguesias do
distrito de Braganga, 141 tem @ Abertura do forum na ESTIG
rochas e do solo e tende a con-  inodoro e incolor”, a]enouhus
nmadeBOOBqlm}(Bchuﬂd)

elevados indices de radio, sen-
nmeadamente Carrazeda de An-
centrar-se em espagos fechados,  Correia, docente e i
como casas e escrit6rios, que ¢  do Instituto Politécnico de Bra-

24 de margo | 14

do que hi virios concelhos em

que todas as freguesias estdo no  sides, Freixo de Espada a Cinta,

patamar mais alto da suscetibi- Miranda do Douro, Torre de

lidade (dividida em trés niveis Moncorvo e Vila Flor. nocivo para a salide, mas nio é - ganca (IPB) & margem do semi-

baixo, moderado e elevado), no- O radio é um gis que emanade  detetado facilmente “porque é nirio sobre Solugdes de Ventila- P"s“"mw
y 7 =
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Communication and Awareness
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Organization of national and international courses to raise
awareness and enhance knowledge about radon within the

Portuguese community.

Vo

0, 0
S ap Q= a =
@ ,,.'

Destaques

Home | Destaques / APA coorganizou curso sobre preveng&o contra a exposigio ao radGo em edificios

APA coorganizou curso sobre prevengéio contra a exposigdo ao raddo em edificios

Redlizou-se de 22 a 26 de janeiro, na Faculdade de Ciéncias e Tecnologia da Universidade de Coimbra, o Regional Training Course on p. ion and mitigati hods for p

igainst radon exp e in buildings. Neste curso da Agéncia Internacional de Energia Atémica (AIEA) participam enquanto formadores, peritos da Agéncia Portuguesa do Ambiente (APA), do
Laboratério de Radioatividade Natural (LRN) da Universidade de Coimbra, da Empresa de Desenvolvimento Mineiro (EDM) e da European Radon Association, entre outros.

17 :::;::::< apa

Sociedade Portuguesa
de Protegao Contra Radiagdes

OO SPPCR
&

CURSO TEORICO-PRATICO

SOBRE RADAD

0 que é oradao?
Como estamos expostos?
Quais os efeitos na satide?

Técnicas de medigédo

Técnicas de prevengao e remediacdo

o

Sécios SPPCR-40¢€
Nao sécios SPPCR-75 €

IHTV\
Com o apoio de:

12 0 90
organizam:

COIMEBRA

29 EDICAO

22 e 23 de Junho de 2023

s

Departamento de Ciéncias
da Terra, Univ. de Coimbra

INSCRICOES
através do email: iatv@uc.pt
Data limite: 16 de Junho

Oradores convidados:

‘JPO HERA

womsiomeaw S 810




388 Current challenges

Dose conversion factor

« Transition from ICRP65 to ICRP137

« Impact on Exposed Workers: Significant increase in the number of workers
classified as exposed

Remediation Services

« Lack of companies offering remediation services

« Definition of clear criteria for the accreditation / certification of remediation

service providers

18 ’v’
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Radon mitigation is not a quick fix; addressing radon exposure requires sustained effort,
especially in regions with radon concerns.

The implementation of an effective radon programme requires input from many
national agencies and other stakeholders.

Communication is a crucial component of the NRAP. Various factors will drive
communication efforts, including the need to raise general awareness about radon among
key stakeholders and motivating these groups to take active roles in addressing the radon
issue.

Learn with the experience of countries with well-established radon management
programs.

The NRAP should be continuously monitored and regularly reviewed to ensure its

effectiveness and successful outcomes.
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THANK YOU

apambiente.pt
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