UC

UNIVERSIDAD
Laboratorio de Radiactividad Ambiental DE CANTABRIA

JORNADA SOBRE RADON

Luis Santiago Quindos Poncela
Professor University of Cantabria

Radon Group, University of Cantabria

11th INTERNATIONAL WORKSHOP ON THE GEOLOGICAL ASPECTS
OF RADON RISK MAPPING
September 18th-20th, June 2012
Prague, Czech Republic

MADRID, 7 DE NOVIIEMBRE DE 2012



Alicia
Ferndndez
Villar

Ismael
Fuente
Merino

B
£
2
-}
E
L
-
©
-
&
]
L
=]
]
4
@
©
Q
5
C=]
g
°
®
-

UNIVERSIDAD
DE CANTABRIA




UNIVERSITY OF CANTABRIA

Radon Group

35 YEARS DEALING WITH
NATURAL RADIATION

.- 15000 RADON MEASUREMENTS
-9000 SOIL SAMPLES ANALYSIS

.- 7000 EXTERNAL GAMMA RADIATION MEASUREMENTS
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HEALTH RISKS ooy
Epidemiological B8 ok Dosimetric
Approach i Approach

Factor 1-3 :1]

RADON AND PROGENY WILL BE TREATED
IN THE SAME WAY AS OTHER RADIONUCLIDE
ICRE Publication 115 (2010)
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Abstract—Currently, the International Commission on Radiological Protection (ICRP) uses
the dose conversion convention to calculate effective dose per unit exposure to radon and
its progeny. In a recent statement, ICRP indicated the intention that, in future, the same
approach will be applied to intakes of radon and its progeny as is applied to all other radio-
nuclides, calculating effective dose using reference biokinetic and dosimetric models, and radi-
ation and tissue weighting factors. Effective dose coefficients will be given for reference
conditions of exposure. In this paper, preliminary resulis of dose calculations for Rn-222 prog-




Dosimetric model

Estimation of dose per unit exposure

from respiratory tract model
Progeny retention period
Weighting factor for alpha particles
Sensibility of pulmonary tissue
Weighting factors for esch region

Probability density function

Applied to miner's conditions (Birchall 1994) 15 mSv WLM™=

Applied to dwellings (Marsh 2002) 12 mSv. WLM=
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Table 2. Average dos:?. colnversjﬁn factor (DCF) for the inhalation of unattached (DCF,) and aerosol attached (DC F,)
rq.dop def:ay products in air of human living places arranged accordingly to aerosol conditions, relative cancer sensitivity
distribution of the bronchial (wj;), bronchiolar (w,,) and alveolar (w, ;) regions of the thoracic lung, v = inhalation
rate, Z = particle concentration of the aerosol.

Particle Nose
concentration hre&ﬂlin%
Place Z (103 Eﬂl_j) v {mS h™ ) Wgg = Wep = Wy = ﬂ.33 WeppWep Wy = ﬂ.B!U.lS!ﬂ.ﬂ5

DCF (mSv WLM™) (DCF, + DCF,,)

Outdoor air 20-40 o

Dwellings 5-40

Working places

-l
0.6+ 12.6)
8.3

(1.0 + 7.3)

6.1

01+60)

120
(3.0 + 9.0
8.6
(0.6 + 8.0)
8.2
0.2 + 8.0)
10.3
0.3 + 10.0)

9.7
(15 + 82)
73
(2.4 + 49)
42
(0.2 + 4.0)
13.0
(7.0 + 6.0)
6.7
(L5 +52)
5.7
0.5 + 5.2)
72
(0.7 + 6.5)

Ref: Reinniking-Porstendorfer, 1997.




300 Bg/m3, ICRP 115

18 mSv/year
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Raducition of dosa lirnit: 20rmnsSv/z = 20 rrsv/e
Mernoers of irig guolic > | rnsv/a

Marlioririe) of exoastres irars rialiurell sourcas:

rloyzll Dacraa7g , 2g aof JUL ¢, 2007
rioyzll Decraa 279 /J af NOY=ElYE=rs, 20710
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Mape do Radiacién Gamma Natural
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A first version of a European
Geogenic Radon Map (EGRM)

Valeria Gruber!, Peter Bossew?,

Tore Tollefsen1, Marc De Cort?!

I European Commission - DG JRC, Radioactivity Environmental
Monitoring (REM), Institute for Transuranium Elements, Ispra,
Italy

2 German Federal Office for Radiation Protection, Berlin,
WwWw.remgeg/ga/guropa.eu
WWW.jrc.ec.europa.eu




defined only

in a house
subject to human activity,
Indoor Rn temporally variable
living habits
geogenic Rn
defined “what earth delivers”,
everywhere without influence of human interference,

on solid earth temporally constant over geologic timescale
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Spain 1M Geological ULt

Arenigcas conglore rados arcillagcalzas y evaponitas

Afenitcas pizarras y calizas

Calizas deti margas,arcillas y calzas

Calizas dolamias y mangas Anriscas y

Conglomerados areniscas y luitas
Conglomerados,areniscas,arcillas y calizas Evaporitas
Conglormeradas arensces, calizis, yrsos y arcilas versicolones
Conglormeradosarenscas pizarras y cabizas Carbdn
Cuarcitas piramas aeniscas y calzas

Dolormascalizas y margas.Aseniscas

Gheisses

Grandoides de dos mcas

Gravas,conglomerados.arenas y imos

Micae squistos filtas, areniscas mirmoles calizas dolomias y margas
15 lithological units rw
Ciros granitoides

— ;
. 223 isttuto Gecioaee 14500000 Serpentinitas y peridoti bésicas y
E m S R . i ag q 40 80 120 \Alcanitas y ocas volcanocaicas

a Spbuce:ESP IGME 1:1M GeologicUnits, Age, Litholo yt,b_FauIts Kilémetros Projection: ED50/UTM 30N




Europe
Radon Classes (cl-geo)

not classified




Europe
Radon Classes (cl-rad)

not classified
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Sandstones, conglomerates, clays, limestones and

evaporites
Gravels, conglomerates, sands and silts
Two-mica granites
Quartzites, slates, sandstones and limestones
Dolomite, limestone and marl. Sandstones
Other granitoids

Gneisses

Conglomerates, sandstones, clays and limestones.
evaporites

Slates, grauwackas, quartzites and conglomerates

Migmatites, marbles and undifferentiated granitoids

|
—
| I
r
i
I
|
L

1 M GEOLOGICAL UNITS

Sandstones, conglomerates, clays, limestones and evaporites

| Median | AM | sd | GM |s.d| Max | Min. | NeSamples |
| 76,00 | 82,46 | 3780 | 72,61 | 15 | I

Sandstones, shales and limestanes

Limestones, dolomites and marls. Sandstones and conglomerates

Conglomerates, sandstones, clays and limestones. evaporites
onglomerates, sandstone, limestone, gypsum and clay versicolor.

Conglomerzates, sandstones, shales and limestones. Coal,

Quartzites, slates, sandstones and limestones

Dolomites, limestones and marls. sandstones

Gneisses.

Two-mica granites

Migmatites, marbles and undifferentiated granitoids

Other granitoids

Volcanics and volcaniclastic rocks
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5 M GEOLOGICAL UNITS
Meta-sandstone. Marble. Slate. greenschist
Sandstone. Marl. Limestone. conglomerates

Marl,conglomerate,limestone,gypsum Limestone. Marl mud

Gneiss, mylonite

granite group,granodiorite,tonalite Marga. Conglomerate. Limestone. Gypsum

Quartzite,shale/slate,greenschist,conglomerate
_
Limestone,sandstone,marl,mud

Granites Group. Granodotorita. tonalite 104,50
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Sandstones, conglomerates, days, limestones and evaporites

Quartzites, slates, sandstones and limestones
Gneisses. |
5 M GEOLOGICAL UNITS
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- Marga. Conglomerate. Limestone. Gypsum
Gravels, conglomerates, sands and silts L

e
[Pl tewandsonetiat | ® [ ougo

M: matiies, mar"ﬁles a?ci u?\d\"lf‘e_re_ntfa(ed grani‘ta}\-‘.—ls
l Granites Group. Granodotorita. tonalite

T




LABORATORY OF NATURAL
RADIOACTIVITY
(LRN)
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... one step further about quality e
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INTERNATIONAL

INTERCOMPARISON
EXEREISE

ON NATURAL RADIAHG
MEASUREMENTS ™ay,
UNDER FIELD CORDITIONS,

23277 MAY 2011
Saefices Ef Chico - Cludad Roglis

(

BLsAuc  conl == @EnusA

International Intercomparison exercise
under field conditions

42 L ABORATORIES

17 COUNITRIES
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Rn
in soil

s T e

RN in air (indoors, ouidoors)

\¥

Rn in water Radon exhalation
(soil, building materials)



EUROPEAN ASSOCIATION
OF RADON SCIENTISTS AND
TECHNOLOGISTS
(EARST)



Home  About EARST Contacius Your opinion and Events

EARST

European Association of Radon Scientists

and Technologists

This site is aim for informing all members of
EARST and interchanging opinions and debate.

Forum
Access to the Forum of EARST where you

will be able to discuss and give new ideas
on everything related to radon.

EARST Forum

We welcome you

We have set a forum in order to discuss
and talk all matters about Radon. Please
contact us if you have any comments on the
web or any ideas for improving it.

www.earst.eu

L )

et a e e e e e e e e

Partners

Universidad de Cantabria cooperates with
Earst
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.- To promote public awareness of radon measurement,
radon mitigation and new construction radon reduction
techniques.

.- To ensure quality standards are developed and
adopted in radon measurement, radon mitigation and in
construction of new radon reduction techniques.

.- To provide a community for education, sharing of
ideas, resources and research.

.- To provide an effective partnership between radon
professionals in the field and other interested public and
private organizations.

.- To organize the annual Radon conference combining

scientific presentations and technical exhibitions from
companies working on radon gas.

+ YOUR PROPOSALS HERE!!



FUTURE GOALS uc
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COMPLETE THE NATIONAL INDOOR RADON MAPPING IN
DWELLINGS

PARTICIPATE IN THE EUROPEAN GEOGENIC RADON MAP WITH
THE ANALYSIS OF THE SPANISH DATA AVAILABLE

ENSURANCE THE QUALITY OF MEASUREMENTS BY
PARTICIPATION/ORGANIZATION OF INTERCOMPARISON
EXERCISES UNDER FIELD CONDITIONS AND CALIBRATION
CHAMBERS

MEASURING OCCUPATIONAL RADON EXPOSURE AT A
NATIONWIDE SCALE ACCORDING TO THE SPANISH LAW
Titulo VII BOE 178 DE 26 DE JULIO DE 2001-2012

SPANISH SOIL RADON GAS MAPPING WILL BE START IN 2013



NEW BASIC SAFETY
STANDARDS

ANEX XV

Indicative st of ttems to b covered m the national acion plan o manage Long term ks
101 radon ExOsLres
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Categorias
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iy s NOHCias

Proyectos de

e stigac bir

Artic ulos elradon comn

1Y Yoticias de elfradon.com

El Grupn Radon de la
Chtedra de Fisica Médica
de la Universidad de
Cantabria impartiri el
curso: “Prevencidn y
deteccidn de material

radiactivo en acerfas”

Vil jornadas sobre calidad

efni el contfal de la

First East European Radon

Sympossium (FERAS

20012) September Zth Sth,

2012 Cluj-Napoca,

Romania

Third International Cen

Harards Research

www.elradon.com
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Radon Group (2017
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