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El Radon, un gas radiactivo de origen natural . creono
DE CAMTABRIA

incluido como riesgo laboral: El caso de las

industrias NORM.

GRUPO RADON

CURSO PROTECCION RADIOLOGICAEN LAS INDUSTRIAS NORM

18-20 de Noviembre. 2014, Sevilla
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Grupo Radon

37 ANOS CON LA RADIACION NATURAL

.- 10000 MEDIDAS DE RADON (1000 EN PUESTOS DE TRAB AJO)
.-8000 ANALISIS DE MUESTRAS DE SUELOS

.- 7000 MEDIDAS DE RADIACION GAMMA EXTERNA




BEMTRADA

BM TRADA certify that the
COuality Management System of

Laboratorio de Radioactividad Ambisntal - LARLUC

complivs wilh thia roos
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http:// [ProductsServices/Radiation/
RadonMeasurementServices/radon03Validation/

Tephes &2 Ssarch tha aite

+34 +34 laruc@unican.es
LaRUC (Radaon Q42202207 942201903
Products & Group)
Bafvices Canire ; Departamento de
Ciencias Medicas v
Cluirurgicas
Validatkorm Schame for Laboratories Facultad de
Medicina
Universidad de
Cantabria
Avenida Cardenal
Herrera Cria s/n
39011 Santander
SPAIN
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Improving Awareness and
Reducing Risk of
Radon Exposure Across Europe

European Raden Association

Akl EA

Search our site:

What is ERA =

Thie European Hadon Association 1s a mon- pralit Intermational Organsatan registerad
under Belgian law (number 549623 484). The European Radon Association (ERA) has Membaer Login
= Nlember Lowin

been loemed asmed al sepang the mlerasts of the Evropean radon comamunidy, The lirst
ddea ol creabng ERS was drscussed dunng the Inlermabonal infercompanson Exercise We are visited from:
carrtied ouf in Ciudad Rodngo (Spain) in May 2011 Then, ERA's constitueni assambily

was hed In Boullan in May 2013 and finally the association was regisianed in Belgiom on

19th Decamber 2013

Fallew ERA an Twitter
Twoets W Fallcw

s Fisropean Hadan
Ao

T :'-.I Al o W LT
m FVE lengusges! Emalish
Fresnih, g Hakkn &

irriri [erriloet thaevi Maiv
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Estandar 1SO 21482, 2007




CONTRIBUCION DE LAS DISTINTAS FUENTES
DE RADIACION Uc

85% NATURAL

50% radon gas from the ground

= 12% cosmic
rays

15%0
ARTIFICIAL

|
i

UNIVERSIDAD
DE CAMTABRIA

0.29% fallout

I
<0.1% nuclear discharges
<0.1% products

0.2% occupational

DOSIS PROMEDIO ANUAL PARA ESPANA
DEBIDA AFUENTES NATURALES:

2.8 mSv/ano
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50.0 %: Radodn UNIVERSIDAD

PRINCIPAL
FUENTE DE
RADIACION

Radon-222
Radiazione

alfa

222R WHO (IARC): Volume 78 “Some
n internally deposited
radionuclides”

Gas noble
Posibilidad de
Ty, =3.82d desplazamiento
macroscopico

Emisor alfa (5.49 MeV)
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Fesearch & B cation

Ex ey sy wl s in B o inc @00 ca 1.3 e



Moderador
Notas de la presentación
AD(H>0)  refers to the important group

AD(N)  reflects (also) economic standards

H=0:
  1. no source                                         no problem
  2.source but perfect protection           no problem
  3. doses < min. detectable level          minor problem
  4. source, but dosemeter not worn     a problem, but
                                                               not primarily mine, 



ARTIFICAL vs NATURAL
ANO 2009

N° DE
TRABAJA
DORES

89004

Radon: 300 Bg/m?3; 1700 h; F=0.4 <— 10 mSv/afio

Fuente: Consejo de Seguridad Nuclear
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INSTITUTO DE INVESTIGACION

GASTEIN - TAUERNREGION

Prof. Dr..Peter Deetjen

370 Bq/l:

VALOR MINIMO
ESTABLECIDO PARA
CURAS TERMALES

cher Sprache

47 edicion 1990




JARC

INTERNATIONAL AGENCY FOR RESEARCH ON
CANCER

GRUPO 1------- GRUPO 4

RADON AND HEALTH
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L] Ingldencia y mortalidad dol chncer an 20008 on Buropgds

Il cancer crece en
[Luropa, aunque la
mortalidad es menor




WHO HANDBOOK ON UNIVERSIDAD
INDOOR RADON S

A PUBLIC HEALTH PERSPECTIVE

%7 Organization



Moderador
Notas de la presentación
Launching talk of the WHO Handbook on Indoor Radon.  Presented by Dr. Bill Field, University of Iowa



CANCER DE PULMON: @
RESUMEN por ANO

INCIDENCIA/MORTALIDAD EN EUROPA Y ESPANA:
260.000/240.000 CASOS----20.000/18.000 CASOS

INCIDENCIA/MORTALIDAD EN HOMBRES POR 100.000
HABITANTES:

ESPANA: 68.3/67.2
EUROPA: 71.8/62.4

INCIDENCIA/MORTALIDAD EN MUJERES POR 100.000 HABITANTES:

ESPANA: 13.8/8.9
EUROPA: 21.7/18.4
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Procedencia gas radon




UcC

Cadena de desintegracion del 238U e

Major Radon Decay Products

Y ro

128 days

e

Uranlo
4.4 Billion afnos
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atl“nal S“ r“ev BE Ak TABRLA

PERCENTAGE (%)

GM =54Bqm= SD =27
Rango = < 10 — 15403 Bg m3

268-277 453-462
RADON LEVELS (Bq/m3)

Fig. 2. Log-normal distribution of indoor-radon measurements.
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European Council Directive 96/29 EURATOM

» Reduction of dose limit: 50mSv/a --> 20 mSv/a

Trabajadores profesionalmente expuestosjiiiiiiiiiii

)
)

40
(

- Monitoring of exposures frorn natural sources


Moderador
Notas de la presentación

reduction of dose limit


exposure from natural sources     / activities
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TITULO VII del R.D. 783/2001 de 6 de julio por el que se aprueba
el Reglamento sobre proteccion sanitaria contra radiaciones ionizantes.

TITULO VI EOEmum. 178 Jusves 26 julio 2001

Fuentes naturales de radiacion

CAPITULD UNICO vision se in Ve uigntes:

Incremento significative de la exposicién de 1) Activi s en que los trabajadores

o " Py 5 M ||nr||brc:~ del pablico estén expuestos
a fuantes naturales de radiacion 0 de descendientes de torsn o de raddn

ul
L . . o a la radiacidén gamma o a cualguigr otra exposicion
Articulo 62, Aplicacidn. en lugares dn '[r..1'|:|r_-|]u tales oM tablecimientos ter-
males, cuevas | 5 de subterraneos
1. La autoridad competente, con el asesorn g0 No s subterran )
|j|_,| mrl"'ﬂjll d|=, :lgqundr_.ld ”uclndr rnqunnrd a b| ‘-'Ctr'.lhjddg"'. Idmr:lln" Jue |rIIF|||q|Jan el almace-

- namignto o la manipulacién de materiales que habitual-
dalras a5 a5 |
LJFEJ I't_-::l::|:|'-|:.:| I-:II d:.l.l.|t|;|!-g:-13|_,,' "I-"1 h:’rrdll:. qr:j:; reg Jl';ﬁ" mente no sa consideran radiact ero que contengan

: radicnucleidos naturales que provogquen un incremento
naturales de radiacion. que realicen los estudic 88 - niticativo de la e i6n de los trabajadores y, en

saros a fin de determinar si existe un increme B8 o caso de miembros del piblico.
nificativo de la exposicidn de los trabajadoras c) Actividades 3|:..:.raf.;5- gue generen residuos que
migmbros del pablico que no puada considera @ habitualmente no s consideran radiactivos pero que
contengan radionucleidos naturales que provoguen un
incramanto significativ I.: 8x '-::. d & migm-
bros del piblico v, en s

d)  Actividad aborales’ qu:—- |r||pI|qu|-r| mpcrn i
a la radiacion cdsmica durante la operacidn de asro-
naves.

2. Los estudios a los |::|IJ_ 58 rnfln-rg EI :||::|r_-|r‘t.1|::||| 1
sa realizaran siguiendo
-_-llJtl..lrll:I-:ll:I cunlpl-tl-rltn las

Articulo §
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Nam. 279 Jueves 18 de noviembre de 2010 Sec.|. Pag. 96395

|. DISPOSICIONES GENERALES

MINISTERIO DE LA PRESIDENCIA

17709 Real Decreto 14392010, de 5 de noviembre, por & que 58 modifica &l
Reglamento sobre profeccion sanitana confra radiaciones ionizantes, aprobado
par Real Decreto 783/2001, de & de julio.

El Reglamento sobre proteccidn sanitaria contra radiaciones ionizantes vigente fue
aprobado por el Real Decreto 783/2001, de 6 de julio. Mediante este Reglamento, junto
con e Reglamento sobre instalaciones nucleares y radiactivas, aprobado por Real
Decreto 1836/1999, de 3 de diciembre, y modificado por Real Decreto 35/2008, de 18 de
&nerg, s& incorpora a nuestro ordenamiento interno la Direcliva 90/29/EURATOM, del
Consejo, de 13 de mayo de 1996, por |a que se establecen las normas basicas relativas a
la proteccion sanitaria de los trabajadores y de la poblacion contra los riesgos que resultan
de las radiaciones ionizantes.

El titulo VIl de este Reglamento sobre proteccion sanitaria contra radiaciones ionizantes
aprobado por el Real Decreto 783/2001, de & de julio, se refiere a las fuentes naturales de
radiacion y en &l se identifica de forma geneérica las actividades laborales en que los
trabajadores y, en su ¢caso, los miembros del pdblico, pueden estar expuestos a este tipo
de radiacion, tales como establecimientos termales, cuevas, minas, lugares de trabajo




IAEA SAFETY STANDARDS SERIES No. GSE Part 3

RADIATION PROTECTION AND
SAFETY OF RADIATION SOURCES:
INTERNATIONAL BASIC
SAFETY STANDARDS
GENERAL SAFETY REQUIREMENTS

JOINTLY SPONSO0ORED BY:

EUROPEAN COMMISSION,

FOOD AND AGFICULTURE ORGANIZATION OF
THE UNITED NATIONS,
INTERNATIONAL ATOMIC ENERGY AGENCTY,
INTEENATIONAL LABOUR ORGANIZATION,
OECD NUCLEAR ENERGY AGENCY,

PAN AMERICAN HEATTH ORGANIZATION,
UNITED NATIONS ENVIRONMENT PROGEANMME,
WOERLD HEALTH ORGANIZATION

The CD-E also available for purc
See: hittp:/www-pub.izea. org MT CD/publicatio

INTEENWATIONAL ATOMIC ENERGY AGENCY
VIENNA, 2014




20 N Official Journal of the Curopean Union

Il

[Mon-legizlative actz)

DIRECTIVES

COUNCIL DIRECTIVE 201 3/59EURATOM
of 5 December 2013

laying dewn basic safety standards for protection against the dangers arising from exposure

te ionising radiation, and repealing Direclives 89/618/Euratom, 90/641 Euratom,. 96/2% Euratom,
07143 Evratom and 2003122 Euratom

THE COUMNCIL OF THE EURDPEAMN LINIOMN, K Direcrive 96/ 2% Curatom establishes the bazie satery sran

Having regard to the Treaty establishing the European Atonic

A |

Energy Community. and in particular Arricles 31 and 32
thereof,

Having regard to the proposal from the European Commussion,
iy

drawn up after having obtained the opmnion of a proup of

persons appointad by the Scientific and Technical Committee
from among sceentific experts m the Member States, and after
having  consulted  the European  Econonuc  and  Social

dards. The provisions of that Direcrive apply to normal
and emergency situations and have been supplemented
by more specilic legislation.

Council Directive 974 Y Euratom (Y, Cowncil Directive
8961 &/ Euratom %), Council WilG4l Evra
e (Y and Council Directive 2003/122/Euratom (%)
cover  different  specific
Dhrective 96129 Euraton.

Dhrecnive

aspects  complementary 1o
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NEW BASIC SAFETY STANDARDS
2013-2018

For protection against the dangers arising from exposure to ionising
radiation applies to the management of existing exposure situations
including the exposure of members of the public to indoor radon, the
external exposure from building materials and cases of lasting exposure
resultin from the after effects of an emergency or a past activity

ANNEX XVI

(Articles 53 and 103)

List of items to be considered In the national
action plan to manage long-term risks from
radon exposures
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Annals of the ICRP

ICRP Publication 115

Lung Cancer Risk from Radon and Progeny and
Statement on Radon




Annals of the ICRP

ICREP PUBLICATION 115

Lung Cancer Risk from Radon and Progeny
and
Statement on Radon

Editor
CH., CLEMENT

Authors on behalt of ICRP
M. Tormarche, J.I2. Harmson, . Launer, F. Paguet,
E Blanchardon, J.W. MMarsh

PUBLISHED FOR

The Internaoonal Commission on Radiological Protection

':L':'ii:"-'ll'_l-t
Flease cte this issue as "ICREP, 2010, Lung Cancer Risk from Radon
and Frogeny and Statersent on Fadon.
ICHRP Pobhicaton 115 Ann. ICRP 4041).
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SISTEMAS DE MEDIDA DEL RADON Y
DESCENDIENTES

¢, Qué?
¢, Por que?

¢ COmMo?
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Instrumentacion Radon y Descendientes

Gas Radon

Descendientes

Métodos Pasivos Métodos Activos Conjunto
Sin alimentacion eléctrica Alimentacion eléctrica Bomba/filtro

Medida de exposicién integral Almacena concentracion de
Analisis posterior exposicion Radon en el tiempo
Equipos especiales Lectura directa

Detector Silicio Camara Células
Espectrometria alfa lonizacion Centelleo

Toma muestra Analisis
Y analisis Continuo

(Lucas Cell)



DETECTORES DE TRAZAS Uc
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Periodo de exposicidon: 3-6 meses

Revelado electroquimico

Lectura de la densidad de trazas

Fotografia de las trazas en LR-115
Aumentos: 40
Tamano : 2 X 2 mm
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DETECTORES PASIVOS: CR -39 OF CARTABAIA

Detector de trazas.
-Recipiente: 55 mm x 35 mm.
-Tiempo de exposicion: 3 meses.
-Revelado quimico en RadoBath.
-Medida con RadoMeter 2000.




EJEMPLOS DE TRAZAS UNIVERSIDAD

Imagenes obtenidas recientemente
por microscopia de Fuerza Atomica
de un CR-39
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CANVELURA IV RATX I T A UFC Y RIESCI D RAINC N X TCT)
3 CANEURA TN RATE R

CAMVMARA DI ATVMIOSFERA CONTIROL ADA DIC RADON

TraabiickE=sd] a un certno ce referencia

Sgterma palron
cie medida de Fuente de rackon

rackn

Volusren de contral

CAMARA I RAINDON
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INTERNATIONAL

INTERCOMPARISON

IXIRSISE
ON NATURAL RADI
MEASUREMENTS ",
UNDER FIELD l."I]'I-.'DIIIUH1|!_'|.

237277 MAY 2011
Saefioes ET Chivo - Cludod Boglria,
Spain

(

International Intercomparison exercise
under field conditions

45 LABORATORIES
16 COUNTRIES

23rd _ 27th May 2011



. Radiacion Natural

5 5G-11.02 Control de la exposicion a fuentes

CSH, 2012 (24 pags.)
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A prototype for a more accurate evaluation
of radon exposure in workplaces

L. S. Quindos-Poncela, C.Sainz-Fernandez, I. Fuente-Merino,
J.L. Gutierrez-Villanueva. A. Fernandez-Villar, L. Quindos
Lopez, E. Fernandez-Lopez

Radon Group, University of Cantabria (Spain)

12t International Workshop

on the Geological Aspects of Radon Risk Mapping- Prague,
September 2014
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E 1x48[ed 1S 33 Instruction: Spanish Nuclear Safety Council
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This instruction provides radiological criteria to protect people against
exposure to natural radiation in workplaces

It is a normative standard where corrective or protective measures are
necessary

It aims to establish radiological criteria on the following aspects related
to exposure to natural radiation in workplaces:

Values of effective dose to workers that would require remedial
action or surveillance systems

Concentrations of radon in workplaces that would require
remedial action or inspection systems: 600 Bg m- as annual
average in the workplace (> 6mSv HIGH CONTROL LEVEL)

To evaluate the dose due

PROBLEM to radon exposure




_ CxTXf
£= 3700 x170 X2

Considerando... factor de equilibrio f= 0.5 and 5 mSv/WLM

T: tiempo de exposicion ()

15 mSv/IWLM

10.000 Bg/m3 w
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ICRP STATEMENT ON RADON, NOVEMBER, 2009



Material )

PARTICLE CONCENTRATION

Particle concentration was
measured by means of a
condensation particle counter
CPC ISI 3007

Particle size > 10 nm
Conc. Range 0-500000 cm-3

ICRP66 Respiratory Track Model
Dose Conversion Factor
fp = 400/Z (cm®)
DCFu=8.4+64 *fp
F = 0.4, working time




Porstendorfer et al, Vargas et al, 2000
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It IS essential to control the exact

radon exposure time for the
worker

PROBLEMS

To request workers to write down
their working hours

To get workers™ collaboration

To trust on workers readings

Our experience Is not positive



SOLUTION

DEVICE FOR PERSONAL DOSIMETRY OF RADON




UNDERGROUND
WORKPLACES

Spots of interest

Exposure to workers

MONTHLY
measurements

Decisions:

- Mechanical actions?

- Limited working hours?

- Personal dosimetry




PROTOCOLO DE VIGILANCIA SANITARIA ESPECIFICA

RADIACIONES IONIZANTES

Ademas, sera de aplicacion a toda actividad laboral, no citada anteriormente pero
que suponga la presencia de fuentes naturales de radiacion, dando lugar a un

aumento significativo de la exposicion de los trabajadores, de forma que, UNa
vez realizados los estudios pertinentes, pueda ser
considerada, por la Autoridad Competente, un riesgo desde

el punto de vista de proteccion radiologica. Entre las actividades
que deben ser sometidas a dicha revision se incluyen las siguientes:

a) Actividades laborales en que los trabajadores esten expuestos a la inhalacion de
descendientes de toron o de radon o a la radiacion gamma o a cualquier otra
exposicion en lugares de trabajo tales como establecimientos termales, cuevas,
minas, lugares de trabajo subterraneos o no subterraneos en areas identificadas.
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EUROPEAN CODE AGAINST CANCER

@ ways to reduce your cancer risk

1 Do mot smoke. Do not use any form of tobacco.

%]

Make your home smoke free. Support smoke-free policies in your workplace.

3 Take action to be a healthy body weight.

4 Be physically active in everyday life. Limit the time you spend sitting.

5 Have a healthy diet:
» Eat plenty of whole grains, pulses, vegetables and fruits.
» Limit high-calorie foods (foods high in sugar or fat) and avoid sugary drinks.
» Avoid processed meat; limit red meat and foods high in salt.

6 If vou drink alcohol of any type, limit your intake. Not drinking alcohol is better
for cancer prevention.

7 Ayvoid too much sun, especially for children. Use sun protection. Do not use
sunbeds.

] In the workplace, protect yvourself against cancer-causing substances by following
health and safety instructions.

9 Find out if yvou are exposed to radiation from naturally high radon levels in your

home. Take action to reduce high radon levels.

10 Forwomen:
» Breastfeeding reduces the mothers cancer risk. If vou can, breastfeed yvour babyy.

» Hormone replacemeant therapy (HRT) increases the risk of certain cancers.
Limit use of HRT.

11 Ensure yvour children take part in vaccination programmes for:
» Hepatitis B (for newboms)
»  Human papillomavirus (HPY) (for girls).

12 Take partin organized cancer screening programmes for:
» Bowel cancer (men and women)
» Breast cancer (women)
» Cervical cancer (women).

The European Cofe Against Cancer foCUSSE on acions that Individual Gizens can take to haip prevent cancer.
Successiul cancer prevention reguires these Individual actions 1o be supported by govemmental policies and actions.

Find out more about the European Code Against Cancer at: hitp://cancer-code-europe.iarc.fr

International Agency for Research on Cancer
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