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Radon Group

35 YEARS DEALING WITH
NATURAL RADIATION

.- 15000 RADON MEASUREMENTS
--9000 SOIL SAMPLES ANALYSIS

.- 7000 EXTERNAL GAMMA RADIATION MEASUREMENTS
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Epidemiological | Dosimetric
Approach e . - Approach

Factor 1-3

RADON AND PROGENY WILL BE TREATED
IN THE SAME WAY AS OTHER RADIONUCLIDE
ICRP, Publication 115 (2010)
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International Commission on Radiological Protection

Statement on Radon

Approved by the Commission in Porto on November
2009
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WHO HANDBOOK ON
INDOOR RADON

A PUBLIC HEALTH PERSPECTIVE

{7 World Health
%2 Organization
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=& 2.1 Reference
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values

K] 2.1.1 Indoor
workplaces

E] 2.1.2 Mines

E 22 Preliminary
results

Annals of the ICRP

Effective dose from inhaled radon
and its progeny

m 3 Dose conversion
corvention

E| 4 Discussion
[5 5 Conclusion
[| References

J.D. Harrison, J.W. Marsh

Health Protection Agency, Centre for Radiation, Chemical and Environmental Hazards, Chifton, Didror,
Oxpr OX11 ORQ, UK, e-mail joln harrisomahpa org uk

Abstract—Currently, the International Commission on Radiological Protection (ICEP) uses
the dose conversion convention to calculaie effective dose per unit exposure to radon and
its progeny. In a recent statement, [CRP 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 results of dose calculations for Rn-222 prog-
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Risk assessment

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 dose conversion factor (DCF) for the inhalation of unattached (DCF ) and aerosol attached (DCF )
rq.dop def:ay products in air of human living places arranged accordingly to aerosol conditions, relative cancer sensitivity
distribution of the bronchial (w5,), bronchiolar (w,,) and alveolar (w, ) regions of the thoracic lung, v = inhalation
rate, Z = particle concentration of the aerosol.

Particle Nose
concentration hreaﬂlju%
Place Z (10° cm™) v(m*hh Wpg = Wy = Wy = 033 W WepiWar-= 0.8:0.15:0.05

DCF (mSv WLM™) (DCF, + DCF,,)

Qutdoor air 20-40 1.2

Dwellings 540

Working places

132
0.6+ 12.6)
83

(1.0 + 7.3

6.1

01+60)

12.0
(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 + 8.2)
13
24 + 49)
42
(02 + 4.0)
130
(7.0 + 6.0)
6.7
(L5 +52)
57
05 + 52)
72
07 + 65)

Ref: Reinniking-Porstendorfer, 1997.
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cluction of cosa lirnit: 50msSv/a -—-> 20 rSv/a
Merrnoers of irie ouolic == 1 msv/z

Monitoririg af exoosures frorr nzeidrel soure

oyl Decrag] 7z, 26 af JUL 1, 2007
royell Decrag 279, 18 aof NOVENMEEr, 2070
oYzl Decrgda 22 26 of JANUAR 1 2012




RIS TR T P T
EREREEE & m

UNIVERSIDAD
DE CANTABRIA




UNIVERSIDAD
DE CANTABRIA

o
Q0
o

©

_
©
IS

O

c

]
-

Q

o

c
0
.

w

Q
O
>
©
@
e
W
©
‘=
Q
o
O
-+
G
O

Categoria 2

Categoria 1

Categoria 0




LINIVERSIDAD
DE CAMTABRIA

RADON 10X10

=23 Cape S ool Image j
Imape, 2 R Tema e b
R e —
Dt J 10, WOAMA, LLE. Masy, NGA GEBCD
SO SEFE2ETD gy, Om

B IETO s Spuel Imape
g a2 010 Term et ' | .
1 = N
“L'H"i'-'é‘.%‘.--eb:u-. L ML
Cate 510, HOAR, 1L, Havy, NGA, GEBCD
- e Bl AR T T mlie i1 = &F =i BORR AR & ™




f ﬁfﬁ

4

1 2000000

Kiamaes

1:5000000
50 100

CONCENTRACION

[ CASILLAS ANADIDAS
[ <50 Bg/m3

[ 51150 Bo/m3
W 151-400 Boym3

— 400 Bo/m3

Kilémetros

UNIVERSIDAD
DE CANTABRIA




. . UNIVERSIDAD
Spain 1M Geological Unpeiiirtis

15 lithological units -'

a Sruce:ESP IGME

1:1M GeologicUnits, Age, Lithology, Faults

Areasfluviales
Areniscas,conglomerados arcilasicalizas y evaporitas
Areniscas pizaras y calizas

Calizas detrticas calcarenitas margas arcillas y calizas
Calizas,dolomias y margas Areniscas y conglomeradas
Canglomeradus,areniseas y ulitas
Conglomerados areniscas arcillas y calizas Evaporitas
Canglomerados,areniseas calizas, yesos v arcilas versicolores
Conglomerados areniscas pizarras y calizas Carbon

Cuarcitas pizarras areriscas y calizas

Dolomias,calizas y margas.Areniscas

Gneigses

Granitoides de dos micas

Gravas conglomeraros,arenas ¥ limos

Micae squisto s/filtas, areniscas mérmoles, calizas dolomias y margas

ménmioles y
Otros granitoides

Pizarras grauwackas cuarcitas y conglomerados
Serpentinitas y peridotitas Rocas bésicas y ultrahdsicas

Vulcanitas yrocas volcanocla sticas

Projection: ED50/UTM 30N
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simplified legend

Esgames vigen
Eaken basega Arwtiica Eonglcimeradd

Catza Margn Barry

Eotan Bario Arenivca Corsgionniado

(Cnizn Mariga Dsdomia Fanga Shices

okt bgn Cormgiommerads Veso

Arveinca Conglomersda Marga

Eanglomorada Eaquaton vardes
Peraira Mata- suacinca

Projection: WGS 84
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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
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1M GEOLOGICAL UNITS

Sandstones, conglomerates, clays, limestones and evaporites

Sandstones, shales and limestones

Limestones, dolomites and marls. Sandstones and conglomerates

Conglomerates, sandstones, clays and limestones. evaporites

Conglomerates, sandstone, limestone, gypsum and clay versicolor.

Conglomerates, sandstones, shales and limestones. Coal.

Quartzites, slates, sandstones and limestones

74,00

135,60

98,01

Dolomites, limestones and marls. sandstones

Gneisses.

367,50

357,50

207,65

Two-mica granites

194,00

165,00

153,44

| Gravels, conglomerates, sands and silts

61,00

77,52

67,36

Migmatites, marbles and undifferentiated granitoids

44,00

43,00

42,95

Other granitoids

138,00

148,29

125,52

Slates, grauwackas, quartzites and conglomerates

12,00

12,00

12,00

Serpentinites and peridotites. Basic and ultrabasic rocks.

Volcanics and volcaniclastic rocks




Marl,conglomerate,limestone,gypsum
Gneiss, mylonite

granite group,granodiorite,tonalite

Quartzite,shale/slate,greenschist,conglomerate

Limestone,sandstone,marl,mud

5 M GEOLOGICAL UNITS

Meta-sandstone. Marble. Slate. greenschist

Sandstone. Marl. Limestone, canglomerates

Limestone. Marl mud

Sandstone. Mud. Limestone. conglomerates

Limestane. Dolomite. Marble. Silicon Fango

Marga. Conglomerate. Limestone. Gypsum

Sandstone. Conglomerate. Marl

Quartzite. Slate. Greenschist. conglomerates

Slate. Meta-sandstone

Sandstone. Mud. Marl. limestone

Phyllite. Meta-sandstone. Marl

185,63

100,90

Mud. Sandstone. Dolomite. evapaorites

Granites Group. Granodotorita. tonalite

140,28

94,42
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G.M

Sandstones, conglomerates, clays, limestones and evaporites

72,61

Quartzites, slates, sandstones and limestones

88,01

Gneisses.

207,65

| Two-mica granites

153,44

5 M GEOLOGICAL UNITS

Gravels, conglomerates, sands and silts

67,36

Marga. Conglomerate. Limestone. Gypsum

Migmatites, marbles and undifferentiated granitoids

42,95

Other granitoids

125,52

[

Slates, grauwackas, quartzites and conglomerates

12,00

Phyllite. Meta-sandstone. Marl

:- Granites Group. Granodotorita. tonalite
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ROUND TABLE
EUROPEAN GEOGENIC MAP

Thursday 9:00-14:00
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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 176 DE 26 DE JULIO DE 2001-2012

SPANISH SOIL RADON GAS MAPPING WILL BE START IN 2013




LABORATORY OF NATURAL
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INTERNATIONAL

INTERCOMPARISON
EXEREISE

ON HATURAL RADI
li!.lui'I.IIEHEI'I'_I' :
UNDER FIELD CORDITI

2337 MAY 2011
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International Intercomparison exercise
under field conditions

42 LABORATORIES

17 COUNTRIES
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Uramum mine
Saelices el Chico
Salamanca, Spain
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External gamma
exposure

Rn in water Radon exhalation
(soil, building materials)
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THE LRN PROVIDE US A BETTER KNOWLEDGE OF THE
RESPONSE OF DETECTOR UNDER FIELD CONDITIONS, WHERE
MORE VARIABLES AFFECT THE MEASUREMENT OF NATURAL

RADIATION

THE LRN LET US COMPLEMENTARY TEST OF DEVICES AND
SYSTEMS

NEW COMPARISONS (DOSIMETERS, ETC...) ARE PLANNED FOR
THE FUTURE

IMPROVEMENTS ARE NOW ONGOING TO DEVELOP MORE
EXPERIMENTS IN RADON ACTIVITIES

THE LRN WANTS TO BE A MEETING PLACE FOR RESEARCHERS
IN NATURAL RADIATION




SCHEDULE FOR 2013

JANUARY FEBRUARY MARCH APRIL MAY JUNE
EXT. vy EXT. vy TLD's TLD's Rn soil Rn general
JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

EXT. vy EXT. vy FREE Rn soil Rn indoor Rn indoor




EUROPEAN ASSOCIATION
OF RADON SCIENTISTS AND

TECHNOLOGISTS
(EARST)




Home About EARST Contact us 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 We welcome you Partners

Access to the Forum of EARST where you We have set a forum in order to discuss Universidad de Cantabria cooperates with
will be able to discuss and give new ideas and talk all matters about Radon. Please Earst
on evenything related to radon. contact us if you have any comments on the

web or any ideas for improving it.
EARST Forum E

www.earst.eu
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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.

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

e 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!!
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El Grupo Radan de la
Chrvedra de Fisica Médica
de la Universidad de
Cantabria impartirk ¢l
curso: “Prevencidn y
deteccidn de material

radiactivo en acerias”™

Vil jornadat sobre calidad

& &l contfal dé la

Noficras de efradon.com

First East European Radon
Sympossium [TERAS
20013 Seprember Zth Sth,
2012 Cluj-Mapoca,

Eomania

Third International Gen

Hizaids Resgarch

www.elradon.com
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