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Debido al radén Otras fuentes

From radon Other sources

Source: Report from the Spanish Ministry of Health:
Mortalidad atribuible a raddn residencial en Espana
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HS Basic Health Document, section HS 6 of the CTE, to establish the degree of necessary
protection against radon in the building.
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HS Basic Health Document, section HS 6 of the CTE, to establish the
degree of necessary protection against radon in the building.
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Introduction

v’ Current Canary Islands maps are based exclusively on
lithostratigraphic criteria thank to high density if Indoor Radon
Concentration (IRC) available in that moment.

v Due to its volcanic origin, Canary Islands have a high
heterogeneous lithology, what makes it difficult to identify radon-
prone areas in a more accurate way.

v"In this talk we show Radon Risk Maps of Canary Islands based on

geological information and terrestrial gamma radiation (TGR)
measurements.
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I TT I IC Radon Project

Gran Canaria Fisica

Canary Islands regional Government -ULPGC agreement to perform a
detailed study of Radon Risk at de Canary Islands and develop new risk maps.

The main objective of the project is to conduct a detailed study of radon risk in Canary
Islands and to draw up radon risk maps for the whole archipelago.

To meet this global objective, the following specific scientific objectives are proposed:

1. Obtaining a high resolution map of terrestrial gamma radiation of Canary Islands.
2. Measurements of radiological variables (GRP, 226Ra in soils,...) for Canary Islands

3. Measurement of radon concentration in dwellings and workplaces in the Canary
Islands to prepare a detailed “indoor” radon risk map for the Canary Islands.

4. Obtaining Radon Risk Maps of Canary Island based on detailed lithostratigraphic
maps combined by TGR and another radiological proxy variables.
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LosPaimas e | pepartamentode Area of study: Canary Islands. Spain.

The Canary Islands are located off the northwest coast of Africa,
between latitudes 27 ° 37 'and 29 ° 25' north and 13 ° 20 'and 18 °
10' west. Seven major islands, one minor island, and several small

islets.

Area: 7447 km?

Distance: 1300 km away from Mainland Spain

Population: 2.207.225 Inhabitants.

Population density: 289 Inh./km?2,

Distance: 1300 km away from Mainland Spain

The Canary Islands received over 15 million of tourist per year

(ISTAC -2018).
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Volcanic rocks: Alkaline igneous series associated with volcanic intraplate.

Composition evolves from Total alkali versus silica diagrams (TAS)

Undifferentiated terms (poor trace
elements) represented by basalts.

Intermediate terms, represented by
trachybasalt.

Differentiated or evolved terms
represented by trachyte and phonolites
(high content of rare earths and trace
elements).

(Total Alkali Silica, Le Maitre, 2002), a methodology that achi
allows the definition of a volcanic rock based on the L fl\, - R
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Simplified classification of the soils of the Canary Islands based on radiological and
geochemical criteria (Arnedo et al., 2017)

Code A Intermediate and acidic rocks (trachytes, phonolites, rhyolites,
etc.)
Code B Ultrabasic and basic rocks (basanites, basalt olivine, basalt

pyroxenic, etc.)

Code C Clay-type Terrestrial sediments (sandy-clay soils, lake soils, silt)

Code D Deposits (Sands, deposits and debris of generally variable
composition)

Code M Mixed (Lithologies combining igneous rocks of different geological
code (A and B) without a clear predominance

Code A: Higher Code B: Lower
concentration of concentration of

radioactive trace radioactive trace

th
17" GARRM Prague, 16-18/09/2025 elements. elements.
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Measuring time:

Terrestrial Gamma Radiation :
5 minutes

LUDLUM Modelo 3019 (Digital microR Survey Meter)

The Model 3019 is a portable instrument with an internal
detector used for background measurements of gamma
radiation levels up to 500 uSv/h (50 mR/hr). Internal Csl
scintillation detector with a sensitivity of 175 cpm per pyR/hr.

In every
location...

Building
A

3rd measurement in
case of 10% difference
between the first two
measurements

17" GARRM Prague, 16-18/09/2025

In urban areas:
, 10 samples in each 3
x 3 km cell

Source: Google earth



S Material and Methods

Indoor radon activity
concentration (IRC)

Instrumentation:

Radometer 2000 System by
Radosys for reading CR-39 tracks
passive radon detectors.

Methodology:

Paired detectors were collocated in
the representative building
enclosure (RBE) (Briones et al.,
2021) in dwellings during three
months avoiding dry trimester.
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Paper 1. Impact of Building Typology on Indoor Radon Accumulation

Contents lists available at ScienceDirect

Science of the Total Environment

journa Il homepa ge: www.elsevier .com/locate Iscitotenv

Methodology for determination of radon prone areas combining the )
definition of a representative building enclosure and measurements of =

terrestrial gamma radiation

REPRESENTATIVE
BUILDING
ENCLOSURE

17t GARRM Prague, 16-18/09/2025

. Design of IRC sampling

procedures

. Definition of representative

building enclosure (RBE)

.Study area: Telde (Gran

Canaria) y La Laguna (TFE)

. Radon risk mapping
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Paper 1. Impact of Building Typology on Indoor Radon Accumulation
Study area
San Cristobal de La Laguna Telde

Old Basalts

Recent basalts

Clay
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Paper 1. Impact of Building Typology on Indoor Radon Accumulation

TIPOLOGIA DE LOS EDIFICIOS

© RECINTO CARACTERISTICO

TIPO A

@[ RECINTO ADYACENTE } l !/\r

Table 3

Distribution of RBE and ADE in the studied buildings and categorisation of RBE.

( RBE Category 1 \

ype D) Building without b
built on hillside

/

built on hillside
n=uv

Categoria |

27

11-B {with basement) -AC {with air-chamber)
- ADE-U

ADE-U

RBE REE RBE

ADE-L AR CHAMBE
[Type A) Building without t Tjype B) Building with b Type €) Building with air-chamber
n=100 n=32 n=6
ADE-U
RBE
REE
Tyoe E) Building with b

Categoria ll
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Paper 2. Validation of metodology: Tenerife Meropolitan area Risk Map
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Paper 2. Validation of metodology: Tenerife Meropolitan area Risk Map

277 IRC data - —— =
71 samples/100 km? =

302 TGR data

76 samples/100 km?2

66 soils samples
17 samples/100 km?

69 GRP data
16 samples/100 km?2

X Gamma Spectometry Soil
Samples
- < Geogenic Radon Potential
* [ndoor Radon Concentration
+ Terrestrial Gamma Radiation

Geological codes
0 Code A
Code B
Code C
Bl Code D
[ Code M
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DATA: TGR and IRC sampling. Period 2019-2023.

Terrestrial Gamma Radiation (TGR) Indoor Radon Concentration (IRC)
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Canary Islands Radon Risk Map based on geology alone
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Canary Islands Radon Risk Map based on TGR measurements alone
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Canary Islands Combined Radon Risk Map
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To estimate the annual effective dose from exposure to a certain activity
concentration of 222Rn, dosimetric models must be used that consider the interaction
between radon (and its progeny) and living tissue.

D=DC-EEC-t

 DC is the dose coefficient (in Sv- 4
m? - Bqggc - h 7).

« EEC is the equivalent equilibrium
concentration of radon progeny:
EEC(Bqggc - m3) = IRC(Bq - m™3) -
F

« F is the equilibrium factor between
the free and bound fraction of radon
progeny in air

* tis the exposure time. 2.46 [ J
mSv/year

17t GARRM Prague, 16-18/09/2025
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« Simplified coding of the rocks and soils of the Canary Islands, where
felsic and clayey soils are prone to radon emission, and could
therefore be classified as high-risk areas.

« Middle and upper ranges of TGR established by CSN have an UTB of
the IRC above the reference level (300 Bqg/m3)

« Radon risk maps combining geological information and TGR data are
able to indicate the highest number of dwellings with IRC above 300
Bg/m3 in areas classified as high-risk.

« Conservative character of combined radon risk maps

« By applying a dosimetric model, it is possible to perform an
estimation of the overall annual effective dose received by a worker in
high-risk areas

17t GARRM Prague, 16-18/09/2025
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