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The exposure of the population to extremely low frequency magnetic fi elds 
(ELF-EMF) from 1 Hz to 100 kHz has prompted concern among certain social 
groups due to the hypothetical relationship between low levels of 50 Hz/60 Hz 
EMF exposure (0.3 µT-0.4 µT) and childhood leukaemia.

The limits for population exposure were set by the Council of Health Minis-
ters of the European Union in Recommendation 199/519/EC (1), which established 
the theoretical reference levels for EMF exposure in relation to 50 Hz magnetic 
fi elds based on the available scientifi c evidence at the time of publication (2). 

In Spain, EMF exposure levels are regulated by Royal Decree 1066/2001, of 
28 September (3). However, in view of the passage of time and the published evi-
dence (4,5,6), a review and update of the same is necessary.

For these reasons, one of the key objectives of the Strategic Health and Envi-
ronment Plan 2022-2026 (7) is to update Royal Decree 1066/2001 in accordance 
with the latest guidelines, recommendations and scientifi c knowledge. 

The main objective is to analyse the level of environmental exposure of the 
Spanish population to extremely low frequency electromagnetic fi elds (ELF-
EMF), to establish specifi c regulations and to facilitate coordination and coope-
ration between the Ministry of Health and the Autonomous Communities.

To this end, a pilot study  (8) was carried out in a limited number of Spanish 
cities, Albacete, Cáceres and Madrid, with the aim of studying the levels emitted 
by diff erent infrastructures and those observed in diff erent population environ-
ments, taking into account the variety and wide distribution of emission sour-
ces of this type of frequency (50 Hz). 

The measurement protocol developed was based on the relevant national 
and international regulations (9,10,11), and on the technical document TR 170 of 
ARPANSA (Australian Radiation Protection and Nuclear Safety Agency) (12).
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The main objective focused on the measu-
rement and analysis of EMF levels in public 
spaces and sensitive areas, including univer-
sities, schools, health centres, nursing homes, 
etc. at the specifi ed populations. In addition, 
the surroundings of the emission sources were 
investigated, mainly in the vicinity of infras-
tructures related to the generation and dis-
tribution of electrical energy and electrifi ed 
means of transport.

As can be observed, the measured mag-
netic fi eld levels were found to be considera-
bly below the recommended limit of 200 μT, 
as proposed by the ICNIRP. Similarly, ambient 
levels of ELF-EMF in public areas in Spain 
were observed to range between 0.05 and 0.2 
μT, with the highest recorded values (in close 
proximity to the source of production) exhibi-
ting a notable decline below the recommen-
ded limit of 200 μT.

With regard to ELF-EMF measurements in 
public areas of urban settlements, the data 
indicate that the mean values in areas with 
lower population density are approximately 
25% lower than those observed in more den-
sely populated areas. Conversely, the mean 
current value recorded in public buildings was 
26% higher than that observed in the surroun-
ding area (0.129 μT and 0.096 μT). This may 
indicate the signifi cant contribution of elec-
tronic equipment, which is a necessity in cer-
tain buildings, such as hospitals. It would the-
refore be advisable to conduct further inves-
tigations which take into account the specifi c 

use of each building in order to obtain more 
objective results.

In contrast, the investigation of ELF-EMF 
levels from diverse emission sources revealed 
that the highest average value was observed in 
the electrical connections of buildings (3.28 μT), 
followed by high-voltage lines and transforma-
tion centres. However, due to the substantial 
decrease in the magnetic fi eld with distance, the 
level at 50 m from the power lines was found to 
be similar to that observed in an urban environ-
ment (public spaces), about 0.1 µT.

The results of exposure to ELF-EMF from 
high-voltage power lines are highly analo-
gous to those of a similar study conducted 
in France (13), despite diff erences in the sam-
ple size. No statistically signifi cant diff eren-
ces were observed in the levels of emission of 
400 kV power lines. In light of these results, 
it would be highly benefi cial to expand the 
sample size of this pilot study with additional 
records from other locations across the coun-
try. In addition, it would be very desirable to 
gain a more detailed understanding of the 
levels of exposure to ELF-EMF in other indoor 
environments, such as means of transporta-
tion, workplaces, homes and private residen-
ces, as these are the environments where the 
majority of the population spends most of 
their time. 
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