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47 ANOS CON LA RADIACION NATURAL

.- 14000 MEDIDAS DE RADON: VIVIENDAS Y PUESTOS DE TRABAJO
.-14000 ANALISIS DE MUESTRAS DE SUELOS

.- 10000 MEDIDAS DE RADIACION GAMMA EXTERNA

2 CATEDRATICOS
3 AYUDANTES DOCTOR
4 CONTRATADOS DE INVESTIGACION
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RADON CONCENTRATION IN AIR
P90 Concentration (Bg/m?3)
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PROYECTO ZONAS KARSTICAS
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Variables analyzed

.- Radon in soils
.- Ra-226 in soils
.- Th-232 in soils
.- K-40 in soils
.- Cs-137 in soils
.- External gamma dose rate
.- Radon exhalation rate
.- Permeability of soils
.- Radon in water

.- RADON IN AIR



1.RADON IN SOILS

(KBg/m?3)



GEOLOGY

Mesozoic limestones and
dolomites

"o =+ Triassic plasters

-2 =| Paleozoic limestones

LaRUC

Laboratorio da

e 1:500.000
0 5 10 20 30
I____

40

\\

2.RADON IN SOILS (KBg/m3)

UC

UNIVERSIDAD
DE CANTABRIA

\
RADON CONCENTRATION IN SOILS <
Karst and non-karst areas
AM (KBg/m?)

No data <100 100 - 250 > 250




N° TOTALmesurements | AM | DSAM | MIN | = MeD. | = MAX
34 | 591 | 0 | 12 465

GEOLOGY MAX N° GEOLOGY
MEASUREMENTS NO KARST

| TOotAL | 45 | 764 | 6 | 0 | 9 | 465 | 246 | totaL | 22 | 153
| 1001 | 38 |40 | 6 | 1 | 7 |45 | &% |} 000000 00|
| 2002 | 44 797 | 5 | 1 | 1 [32] 29% |} 0000} 00|
| 5004 | | 9 | o | 16 [ 35 ]| 2% | ] |




2.GAMMA SOILS: 22Rq

(Ba/kg)
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N° TOTALmesurements | AM | DSAM | MIN |  MeD. | = MAX |

GEOLOGY MAX N° GEOLOGY NO KARST
MEASUREMENTS

| totaL3i7]| 114 [298] 40 | 309|840 | 160 |  totaL  [265] 33 |
| 1001 [323] 113 [301]40 218|749} s | 00000000000 |

| 2002 285 83 [272]134[21 |456] 28% | 0] |
| 5004 [348]| 142 [328]200[316]840] 20%2 | | |




3.GAMMA SOILS: #2Th

(Ba/kg)
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N° TOTALmesurements | AM | DSAM | MIN |  MED. | MAX |

GEOLOGY MAX N° GEOLOGY NO KARST
MEASUREMENTS

| TOTAL|329 ] 104 |310] 38 |322|580] 160 | = TOTAL | 437
| 1001 330 109 |308] 38 324|560 s | 000000000 |
| 2002 [316] 116 [295[ 75 [296|s80) 28 | 00| |
| 5004 [344] 70 [337]181[336]s35f 20% | |




4. GAMMA SOILS: 40K

(Ba/kg)
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N° TOTALmesurements | AM | DSAM | MIN |  MED. |  MAX |
193 | 3558 | 2269 287.7 1302.0

GEOLOGY MAX N° GEOLOGY
MEASUREMENTS NO KARST

| TOTAL | 3069 | 1760 | 2656 | 392 | 2622 | 13020 | 160 | TOTAL | 473.7 | 33

| 1001 | 2756 | 1054 | 2557 | 464 | 2480 | ss90 | 00 ss% ] 0000 | 0
| 2002 |2536| 1357 |2005 | 392 | 2014 | yo72 | 3% | 00000 | |
| |

| 5004 | 4877 | 2442 | 4533 | 1680 | 4805 | 13200 |  15% |



5.GAMMA SOILS: 137Cs
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N° TOTALmesurements | AM | DSAM | MIN |  MED. | MAX |
53 | 32 | 10 | 46 | 14.3

Tl el e ol
MEASUREMENTS

| TtotaLf48| 29 |39 10 42 [125] 160 |  TotAL |56 ] 33
| 1001 48| 27 |40 10| 42 [125] @ s85% ) 0} |
| 2002 ¢0| 30 |50 10 ] 61 | TS R B
| 5004 |33] 27 |2¢6[15]20]125] 15% | ]| |




6 .EXTERNAL GAMMA DOSE RATE

(UuSv/h)
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N° TOTALmesurements |  AM | DSAM [  MIN |  MED. |  MAX |
[ 193 0.064 0.026 0.065 0.110

GEOLOGY MAX N° GEOLOGY NO KARST
MEASUREMENTS

| TOTAL | 0.068 | 001 [00¢6] 0040 0068 |01t0f 160 |  TOTAL
| 1001 ] 0.066 | 001 |0.065]0040 0067 0106f s2% | 0000000
| 2002 0066 | 002 00640040 [0065 00| 28 | 0000000 |

|

[ 0.051
|
|
5004 ] 0075 | 001 [0074] 0045|0073 0110  20% |




7/.RADON EXHALATION RATE

(Bg/mZ2.h)



4.RADON EXHALATION(Bg/m?2.h)
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N° TOTALmesurements | AM | DSAM | MIN |  MED. | MAX |
92 | 755 | 30 | 40 | 299

GEOLOGY | AM | DS AM MAX N° GEOLOGY NO KARST
MEASUREMENTS

| TotAL| 82 | 700 | 62 | 40 | 40 | 290 [  e15 | = TOTAL | 42 |
| 1001 | 83| 704 | 63| 40 | 40 | 282 | s | 0000000000|] |
| 2002 |8 | 722 | 65| 40 | 40 | 282 f 29% | 00000 |

|

|15
-
|
| 5004 | 73 [ 649 | 56 | 40 [ 40 [ 290 |  19% .



8.PERMEABILITY OF SOILS

(k (m?))



5.PERMEABILITY Soil Permeability (k (m?))
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5.PERMEABILITY Soil Permability ( k value (m?

N° TOTALmesurements | AM | DSAM | MIN |  MeD. | = MAX |
207 | o9 | 1 | 2 | 3 |

5.PERMEABILITY
Soil Permeability ( k value (m?))
Degree of permeability

VALUE 1 Low(<4.10-13m?2)
VALUE 2 Medium (4.10-13m2 a 4.10-12m?)
VALUE 3 Higt(4.10-12m2)

GEOLOGY GM MAX N° GEOLOGY NO KARST
MEASUREMENTS

| TotAL]201| o7 [140] 1 | 1 | 3 | 160 | = TOTAL | 234
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7.RADON IN WATER

(Ba/l)
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N° TOTALmesurements | AM | DSAM | MN |  MED. |  MAX |
70 | 943 | 314 | 1400 3.670 224.460

GEOLOGY GM MAX N° GEOLOGY NO KARST
MEASUREMENTS

| TOTALf 943 | 314 [397]140] 367 [22446] 70 |  TOtAL |
| 1001 360 | 22 [299]140]314 9620 | 4% | 000000000 |
| 2002 | 1390 | 460 [448[1.99|391 [2244¢] 33 [ 0000000 |
| 5004 | 1596 374 [s595[175]400 15200 20% | |




10.RADON IN AIR

(Ba/m?3)
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1.RADON IN AIR (Bg/m?3)
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N° TOTALmesurements | AM | DSAM | MN |  MeD. |  MAX
122 | 2562 2090

GEOLOGY MAX N° GEOLOGY
MEASUREMENTS NO KARST

| TotAL | 122 | 2562 | 59 | 10 [ 52 | 2090 | 258 | TOTAL | 78 | 300 |
| 1001 | 142 [ 3060 | ¢3 | 10 | 54 joo90 ) @ s7% | 000} 0] |
| 2002 | 78 [ 952 | 56 | 10 | 54 |42 mw | 0000000f ]
| so04 | 8 [1195] s3] 10 | 4 | 703 | 32 | | |
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.- The percentage of houses with levels over 300 Bg/m3 is
around 4% very similar to found for the total of the
country and basically located in the border of faults inside
the karst. This value is lower than that found in areas of
radon potential in the country of 10%.
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NGm. 105 Jueves 1 de mayo de 2025 Sec. lll. Pag. 59229

lll. OTRAS DISPOSICIONES

CONSEJO DE SEGURIDAD NUCLEAR

Instruccion 1S-47, de 9 de abril de 2025, del Consejo de Seguridad Nuclear,
por la que se aprueba el listado de términos municipales de actuacion
prioritaria contra el radon y se establecen directrices para las mediciones de
radon en el aire interior de los centros de trabajo ubicados en ellos.
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[ ITipo 0 <300 Bg/m?
[] Tipo! 300-600 Bg/m3
I Tipo Il >600 Bg/m®
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CONCLUSION

.- While Cantabria is out of type Il the concentration
of radon in workplaces is an important issue because
the presence of many in caves, spas and underground
places.

Then an finally......cccccoevnneenen.



A brief comments about

RADON AND LUNG CANCER
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Incidencia Hombres

Medidas realizadas en celdas con
incidencia > 1 y mas de 6 medidas
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> 400

| 301-400
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[
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con incidencia >1 (3260) §

ESTADISTICA NACIONAL

N°DATOS: 10820
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Mapa del potencial
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Incidencia Mujeres
Medidas realizadas en celdas con
incidencia > 1 y mas de 6 medidas

Medidas realizadas en celdas >0 medidas |3

con incidencia >1 (2008)
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Ranquin provincial de consumo de tabaco

Fumadores (Unidades)

L 100,000
1000000
L00.000

A00.000

S00.000
A00.000
300u000
200000

1000000

Fuente: AECC, epdata




UC

UNIVERSIDAD
DE CANTABRIA

Mapa del cancer de pulmon

-~ _—
Menor Riesgo Mayor

riesgo medio riesgo




CONCLUSION

.- The correlation of potencial of radon and lung cancer for a
general point of view coul be correct but still remain study
other factors unknow today besides tobacco use.



THREE MORE SLIDES..............
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] . CONSEJERIA DE INDUSTRIA, EMPLEO, 2023 +2024
Cofinanciado por INNOVACION Y COMERCIO
la Unién Europea

Esta entidad ha recibido una ayuda cofinanciada por el Fondo Europeo de Desarrollo Regional a través del Programa Operativo FEDER 2021-2027 de Cantabria por medio de
la linea de subvenciones “Ayudas a proyectos de investigacion con alto potencial industrial de agentes tecnoldgicos de excelencia para la competitividad industrial TCNIC.




MEDIDA DE FACTOR DE
EQUILIBRIO Y FRACCION LIBRE EN
CUEVAS TURISTICAS (ACTE)

Financiacion: Grupo Radon



Dose evaluation

E(mSv) = ¢ (B% ??)3'7]; (’) Ay DCF (mSv/WLM)

CRn anual average =300 Bg/m3
t = 2000 hours per year
300 Bq/m>:0,4-2000 h

E(mSv) = .10 mSv/WLM =~
170-3700
Vivienda
CRn anual average=300 Bg/m?3
t = 7000 hours per year
300 B 3.0,4:7000 h
E(mSy) = 320Ba/m .10 mSv/WLM ~

170-3700



¢ Why repeat old mistakes when there
are so many new ones to make?

Bertrand Russell

* Thanks for your attention

guindosl@unican.es



