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Recent advances in technology and telecommunications have led to a staggering increase in
environmental and occupational exposure to different types and intensities of electromagnetic
fields. At the same time, the potential health effects of this non-ionizing radiation are of great
concern to the public, as there is still considerable scientific controversy in this area.

Consequently, regulatory agencies need to base their decision-making on reliable scientific
evidence in order to legislate and set safe and appropriate limits that provide adequate social
and occupational protection for the public. Accordingly, the Council of the European Union
issued Recommendation 199/519/EC (1), which was subsequently updated, establishing
restrictions on induced electric current density and theoretical reference EMF levels to ensure
the protection of the population from 50 Hz magnetic fields on the basis of the available
scientific evidence (2,3). However, the implementation of the European Council
Recommendation varies widely, as each Member State sets additional restrictions based on its
own criteria, which vary widely in terms of binding force and legal force.

In our country, the criteria established for the regulation of EMF exposure levels are based on
Royal Decree 1066/2001, of 28" September (4), in accordance with the scientific evidence
available at that time (2). However, it needs to be revised in view of the significant evolution in
the type and intensity of the emissions and the research carried out since its publication, which
have been carefully analysed and collected by the official bodies competent in this field (EC,
WHO and ICNIRP) (5,6,7).

For all these reasons, one line of intervention of the Strategic Health and Environment Plan
2022-2026 (8) focuses on the updating of RD1066/2001, taking into account the new guidelines
and recommendations of the main institutions and expert group. In particular, it highlights the
need to analyse and regulate the levels of environmental exposure of the Spanish population to
Extremely Low Frequency EMF (ELF-EMF), in order to draw up specific legislation and facilitate
the management and coordination of the different administrations involved.

Due to the variety and wide distribution of sources emitting this type of frequency (50 Hz), a
pilot study was carried out in a limited number of Spanish localities, Albacete, Caceres and
Madrid, in order to determine the levels emitted by different infrastructures and those observed
in different population environments, by establishing a measurement protocol based on the
relevant national and international regulations (9,10,11), in addition to the technical document
TR 170 of ARPANSA (Australian Radiation Protection and Nuclear Safety Agency) (12).

In general, the levels have been measured and analysed inside and outside various public spaces,
with special attention to sensitive places such as kindergartens, schools, health centres, nursing
homes, etc., as well as the levels emitted in the vicinity of emission sources, mainly in the
surroundings of infrastructure related to the generation and distribution of electrical energy and
electrified means of transport.
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In general, it should be noted that all the magnetic field levels measured were well below the
200 uT limit recommended by ICNIRP. In particular, it was found that the ambient levels of ELF-
MC in Spanish public spaces were in the range of 0.05 to 0.2 uT, values that in the worst case
(closer to the emission sources) are at least two orders of magnitude lower than the
recommended value (200 uT).

As for the measurements of ELF-EMF in public spaces in urban areas it was found that the mean
value in residential areas with lower population density is about 25% lower than that observed
in more densely populated areas. On the other hand, measurements of mean field levels inside
public buildings are 26% higher than those observed in the immediate vicinity (0.129 uT vs.
0.096 uT), probably due to the significant contribution of the electrical installations required by
certain buildings, such as hospitals. In this sense, it would be desirable to study individual
buildings according to their use in order to obtain more objective results.

On the other hand, the study of the ELF-EMF levels of the different emission sources showed
that the average values were highest for the electrical connections of the buildings (3.28 uT),
followed by those of the high-voltage lines and transformer stations. However, due to the
significant decrease of the magnetic field with distance, the levels at 50 m from the power lines
were found to be similar to those observed in a typical urban environment (public spaces), about
0.1 uT.

Comparative statistical analysis between ELF-EMF levels in public spaces and emission sources
revealed significantly higher values for the latter (1.303 uT vs. 0.095 uT); however, these
differences disappeared when considering that some of these emission sources are located in
public spaces.

Interestingly, there is a remarkable similarity between the results on exposure to ELF-EMF from
high-voltage power lines and those of a similar study carried out in France (13), despite the larger
sample size of the latter, with no statistically significant differences in emission levels from 400
kV power lines.

In view of these results, it would be very interesting to increase the sample size of this pilot study
with more records from other locations in the national territory, in order to know the general
exposure of the Spanish population to environmental levels of ELF-EMF, taking into account the
contribution of some emission sources, such as the electrical connections of buildings and
transformer stations, to the levels of ELF-EMF exposure of the population in public spaces.

It would also be necessary to study in more detail the levels of exposure to ELF-EMF in other
indoor environments, such as transport, workplaces, dwellings and private homes, where the
population spends most of its time.
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