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1-. INTRODUCTION

At the moment ,in Spain this activity is not under radiological administrative
control, with the exception of mining and milling uranium industries.

Since all the Members Satates must ensure compliance with the Directive
Euratom 96/29, we have implemented, in our legislation (Health Protection
Regulation to Ionizing Radiation), the Revised Basic Safety Standards ,and we
have included already , the Title VII , "significant increase in exposure due to
natural radiation sources" as a new subject

This Regulation is going to be published soon, perhaps in two months. It is
now in the last stage, the approval by the goverment.

Despite the fact that we have not had specific regulations , I am going to
explain now ,some studies made in the field of the radiological protection to
the natural radiation, according to the working activities considered in the
Directive.

0 Exposure to radon or thoron daughters or gamma radiation
0 Non nuclear industries
0 Air crew protection

2.- EXPOSURE TO RADON OR THORON DAUGHTERS OR GAMMA
RADIATION

In relation with this first topic , till now , the Nuclear Safety Council efforts have
been directed to know the indoors Radon concentrations in dwellings, that is the
main objective of the " Spanish RadonProject"1 .This proyect was launched by
the CSN in 1989, for the study of the natural radioactivity in the environment, in
collaboration with different institutions such as the Research Centre for
Energy, Environment and Technology (CIEMAT) and different Universities.

Some of these Universities, have done specific studies about natural exposure
in worplaces , mainly health spas and show caves.

1 Radon in Spanish Dwellings . Coleccion otros documentos 6. CSN 1998 ( in Spanish)



2.1.-Health Spas

Studies in 54 health spas were carried out by the Cantabria University2. In six
of these studies , the staff radiation doses were evaluated , and the estimated
effective doses were found to lie between 1 and 44 mSv/y3. The bath
attendants were the main staff working group afected .

One interesting conclusion obtained was that high radon values in air, occur
even in spas that do not have radon high concentrations in water , for this
reason a detailed analysis of all spas must be done if we have to identify which
of them may be of concern.

The exposed population in Spanish spas ,have been estimated in 3500
workers performing different duties in the facilities {bath attendants, office staff,
physiotherapists and doctors and cleaning staff).

2.2.- Show Caves

La Laguna University (Canary Islands) and the Cantabria University also, have
performed the radiological studies in some Spanish show caves.
La Laguna University studies, were carried out in two caves of Lanzarote Island
(Los Jameos del Agua y los Verdes)4 where the radon long term
measurements were made at selected locations along tourist routes.

The values found in this two caves were low.under 200 Bq/m3 without any
radiological implication for workers

The radon values found in the Altamira Cave, studied by the Cantabria
University5, were higher about 5000 Bq/m3 maximum.

The main conclusion of the study was that the radiation exposure levels where
high, especially to the staff working in the cave in a regular basis.

Currently, the admittance to this cave has been restricted, for preserving the
paintings ,to about twenty or thirty people a day , in fifty minutes tours of five
people each

2.3.- Other work activities

The studies in workplaces located in public buildings have been limited. Till
now only , the Ministry of Health between 1991 and 1994, made radon
measurements in some goverment buildings and hospitals in Madrid. The

2 Soto,J. et al. Radioactivity in Spanish Spas . The Science of the Total Environment 162 (1995)
3 Soto. J. et a! Occupational Doses from Radon in Spanish Spas . Health Physics Vol 76 N° 4 April
1999
4 Hernandez Armas.J Works made for determination of radon levels at Canary Islands dwellings and
caves. Dose estimations. La Laguna University 1999 (in Spanish)
5 Fernandez, P.L.; Quindos,L.S. Radiation exposure levels in Altamira cave. Health Physics Vol 46 n°2
1983



values were in general low in all places ,but. higher in the underground
workplaces6

3.- NON NUCLEAR INDUSTRIES

As I said before, the Non Nuclear Industries in Spain are not under radiological
control yet

The Nuclear Safety Council is now in the phase of identifying the type and
number of this industries existing in the country.

Nevertheless, some studies have been done , mainly in relation with the
phosphate industry (phosphoric acid production and fertilizers).

3.1.- The Phosphate Industry

The phosphoric acid production studies were carried out in the year 19897

and revised in 1998 by the Research Centre for Energy, Environment and
Technology (CIEMAT) in collaboration with the Nuclear Safety Council, in two
facilities located in the Southwest of Spain , Huelva province, with the main
goal of estimating the risk to the members of the public, living in the vecinity
of the fosfoyeso piles.

Now the Sevilla University is performing a study in these facilities with the
aim of knowing the workers exposure at the different places of work.

The Huelva and Sevilla Universities have studied also, the radiological
implications of fertilizers9-10 , concluding in the low doses received by the
consumers of fertilized products, but warning about the possibility that the
warehouse workers could receive significative exposures due to the high
radionuclide concentrations found in some fertilizers .

3.2.- Building Materials

For four years (1994 -1997), an study was carried out by means of an
agreement between the Cantabria University and the Nuclear Safety
Council, with the aim of knowing the natural radionuclides content ( ̂ K, 226Ra
and 232Th) in some materials used widely in the Spanish building industry.

6 Castro, J. Results from the study of radon inside sanitary centres, public buildings and dwellings in the
Madrid area. International Conference on Implications of the New ICRP Recommendations on radiation
Protection practices and intervention. Salamanca 26-29 NOvember 1991.

7 Cancio. D. et al Radiological evaluation of the phosphate industry in Huelva.
CIEMAT/PRlMA/UCRE/11/89 (in Spanish)
8 Cancio. D. et a l . Revision of the radiological situation in the discharge zone of the phosphate industry
in Huelva. ClEMAT/DIAE/PIRA/08/98 (in Spanish)
9 Garcia-Tenorio, R. Radioactivity in comercial fertilizers. V Congreso d e la Sociedad de Proteccion
Radiologica . Santiago de Compostela 26-29 Abril 1994 ( in Spanish)
10 Bolivar, J.P. et al. Fluxes and distribution of natural radionuclides in the production and use of
fertilizers. Applied Radiation Isotopes. Vol 46 1995



The building materials analysed were , granites, shales from the principal
country quarries ,and cements from the main Spanish producers.11

Considering the 226Ra activity concentrations , the maximum values obtained
were the following , granites (282 Bq/kg), shales (352 Bq/kg) and cements (93
Bq/kg).

From a point of view of assessing the workers exposure, in a future we have
alrready identified , the main quarries and cement production facilities in the
country . but would be said that is possible that this exposure could be low,
according to the isotopes concentration low values.

4.- AIR CREW PROTECTION

Currently by means of an agrement between the CIEMAT and Iberia airlines,
a studie is being carried out, to assess the exposure of the crew concerned.12

The study has been divided in two phases, the first one is related to
experimental measurements considering different comerciai routes and
completed by dose computed based estimations.

The second phase will be dedicated to release some documents and
recomendations, about how organising working schedules, informing the
workers, radiological control, dosimetric systems etc etc.

5.- FUTURE ACTIONS

I have spoken about the Spanish Radon Proyect before. By means of this
project , currently we have indoors radon measurements in about 5.000
houses and we have also an image of the country in this way, and where we
can see the main Spanish radon prone areas.

This proyect is complemented by other, with the title of Natural Radiation Map
(MARNA)13. This proyect is being carried out by the Nuclear Safety Council, the
Spanish Uranium National Company (ENUSA)14, some Universities and
Autonomous Comunities. This project provides maps of our country where the
different gamma radiation levels of the zones are reflected.

" Quindos, L.S. Natural radioactivity of cements and granites in Spain. Eurosymposium on Radon . Lieja
Noveber1993
12 Saez, J.C. Current tendencies for the experimental measurement of radiation doses in comerciai
flights, (personal comunication in Spanish)
13 Suarez Mahou E.; Fernandez, J.A Use of uranium airborne survey data in the preparation of a
radiometric map of Spain .Proceedings of a Technical Committee Meeting held in Vienna 9-12
November 1993 1AEA-TECDOC-827 October 1995
14 Suarez Mahou, E; Fernandez J.A. MARNA Project. Natural Gamma Radiation Map. Revista Sociedad
Nuclear Espanola. Jannuary 1997



The results of this two projects provide to us a starting point to identify areas
where high radon concentrations and high gamma radiation levels in
aboveground workplaces might exist.

In the Title VII BBS Directive the Member States must ensure the
identification , by means of surveys or by other appropriate means ,the work
activities which may be of concern.

This identification in the Spanish legislation has been considered in the
following way . The Competent Authorities have to requiere , the necesary
surveys and studies to the facilities owners, which workers could be expose to
natural sources with the object of knowing if the work activities may be of
concern.

The competent authorities will send the results obtained to the Nuclear Safety
Council and the CSN will have to declare if the work activities need to be
subject to control or not.

At the first stage , the Nuclear Safety Council is going to act as an adviser for
the competent authorities and for the facilities owners.

On march of this year, by the Environmental Radiological Protection
Department in the CSN, a document titled " The Protection to the Natural
Radiation. Proposal of Action" 15has been done.

In this document, the general lines for developping the Directive requirements
for assessing the exposure levels to natural radiation in different work places
(non nuclear industries and places with risks of exposure to radon and gamma
radiation levels) are considered.

This document is now under discussion in the Radiological Protection Technical
Direction , after this a proposal of action wiil be send to the President and the
Consellers in order to be aproved.

15 The protection to the natural radiation . Action Proposal . Directive 96/29 Euratom.
CSN/TGE/AEIR/0103/1404
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At the moment, this activity is not under
ve control in Spain , with the exception of
uranium industries.

ogical administratr
ng and milling

We have implemented in our legislation (Health Protection Regu-
lation to Ionizing Radiation), the Revised Basic Safety Standards.

Os

O The Title VII "Significant increases in exposure due to natural
radiation sources" has been included, as a new subject.

O Despite the fact that we have not had specific regulations, in this
area, some studies have been made in the field of the radiological
protection to natural radiation.
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I am going to present these studies according to the working activities
considered in the Directive.

:r- ':* >?;

jr-J? /?-*
r-.-.I--ij." *V.
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Until now the Nuclear Safety Council (CSN) efforts , have been direc-
ted mainly to know the indoors Radon concentrations in dwellings.

This is the main objective of the "Spanish Radon Project" that was
launched by the CSN in 1989 for the study of the natural radioacti-
vity in the environment.

In this project are collaborating different institutions , such as, the
Research Centre for Energy, Environment and Technology (CIEMAT)
and different universities.

Some of these universities, have done specific studies about natural
exposure in workplaces, mainly, health spas and show caves.
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O Studies in 54 health spas were carried out by the Cantabria University.

O In six of this studies, the staff radiation doses were evaluated and the
effective doses were found to lie between 1 and 44 mSv/y, Bath atten-
dants were the main staff working group affected.
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One interesting conclusion obtained was that high radon values in air
occur even in spas that do not have radon high concentrations in water.

For this reason a detailed anaysis of all spas must be done if we have
to identify which may be of concern.

The exposed population in Spanish spas , have been estimated in 3500
workers, performing different duties ( bath attendants, physiothera-
pists, doctors, office staff and cleaning staff).



O La Laguna University (Canary Islands) and the Cantabria University,
also, have performed the radiological studies in some Spanish show
caves.

La Laguna studies were carried out in two caves of Lanzarote Island
( Los Jameos del Aqua y Los Verdes),where the radon long term
\ «M/ 8 f * *J

measurements were made at selected locations along tourist routes.

O The values found in this two caves were low, under 200 Bq/m3.



O The radon values found in the Aitamira cave, studied
Cantabria University were higher about 5000 Bq/m3

O The main conclusion of the study was that the radiation exposure
levels where high, especially to the staff working in the cave on a
regular basis.

Currently ,the admittance to this cave, has been restricted to about
twenty or thirty people a day in fifty minutes tours of five people
each, for preserving the paintings.
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O The studies in workplaces located in buildings , have been limited

O Until now, and between 1991 and 1994 .only the Ministry of Health
have made radon measurements in public buildings and sanitary
centres in Madrid.

O The values were in general low in all places, but higher in the
underground worplaces.

.10
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O Non Nuclear Industries in Spain , how I before, are not under
radiological control yet.

The Nuclear Safety Council (CSN) , is now in a phase of identi-
fying the kind and number of these industries existing in the country,

Nevertheless, some studies have been done , mainly in relation with
the phosphate industry (phosphoric acid production and fertilizers).



O The phosphoric acid production facilities studies, were carried out in
the years 1989 and 1998 (Revision) by the Research Centre for
Energy , Environment and Technology (CIEMAT) in colaboration with
the Nuclear Safety Council (CSN).

O In two facilities located in the Southwest of Spain , with the main
goal of estimating the risk to the members of the public.
fjf •*& 8

O Now, the Sevilla University is
the workers exposure at the

g these factories for
places of work.

12



O The Sevilla University have studied also , the radiological implications
of commercial fertilizers.

O The main conclusions were the following:

The low doses received by the consumers of fertilized products.

The possibility that warehouse workers could receive significative
exposures due to the radionuclide concentrations found in some
fertilizers
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O For four years (1994-1997), an study was carried out by means of an
agreement between the Cantabria University and the Nuclear Safety Council
(CSN).

O The main aim was, to know the natural radionuclides content (40K, 226 Ra and
232 Th) in some materials used widely in the Spanish building industry.
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O The building material analysed were, granites (87 samples),shales (70 sam-
ples) from the principal country quarries, and cements (132 samples) from the
main Spanish producers.

O Referring to 226Ra concentrations, the maximum values obtained were the
following, granites (282 Bq/kg), shales (352 Bq/kg) and cements (93 Bq/kg).

O From a point of view of assessing the workers exposure in a future, we have
alrready identified, the main quarries and cements production facilities in the
country.
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Currently by means of an
Iberia airlines, a study is being
of the crew concerned.

between the CIEMAT and
out, to the exposure

O The study has been divided in two phases, the first one is related to
experimental measurements considering different comercial routes
and complemented by dose computed based estimations.

O The second phase will be dedicated to issue some documents and
recomendations.
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The Radon Project is complemented by other project titled. Natural
Radiation Map (MARNA).

This project is being carried out by the Nuclear Safety Council, the
Spanish Uranium National Company (ENUSA), some universities and
autonomous comunities.

This project is providing to us, maps of our country where the diffe-
rent gamma radiation levels zones are reflected.

The results of this two projects provide to us a starting point to
identify areas where high radon concentrations and high gamma
radiation levels in aboveground workplaces might exist.
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In the Title VII BBS Directive the Members States must ensure the
identification by means of surveys or by other appropriate means
the works activities which may be of concern.

O This identification in the Spanish legislation has been considered in
the following way:

The Competent Authorities have to require the necesary surveys and
studies to the facilities owners, which workers could be expose to natural
sources with the object of knowing if the work activities may be of con-
cern.

The Competent Authorities will send the results obtained to the Nuclear
Safety Council (CSN) and the CSN will have to declare if the work activities
need to be subject to control or not.
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At the first stage, the Nuclear Safety Council is going to act as an
adviser for the Competent Authorities and for the owners also.
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