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ANNEX III

EXPOSURE TO ELECTROMAGNETIC FIELDS IN THE FREQUENCY 
RANGE FROM 100 KHZ TO 300 GHZ

A. EXPOSURE LIMITATION SYSTEM

Depending on the frequency of the field or radiation to which the worker is exposed, 
the following physical quantities are used to specify the exposure limit values for 
electromagnetic fields:

– between 100 kHz and 10 MHz exposure limit values are provided both on 
SAR to prevent heat stress and on induced electric fields to prevent effects on central
and peripheral nervous system functions;

– between 10 MHz and 10 GHz exposure limit values are provided on SAR to 
prevent whole-body heat stress and excessive localised heating of tissues;

– between 10 GHz and 300 GHz an exposure limit value on power density is 
provided to prevent excessive tissue heating at or near the body surface;

- in the frequency range of this annex, 100 kHz to 300 GHz, only exposure limit 
values for health effects need to be considered and consequently 

B. EXPOSURE LEVELS AND EXPOSURE LIMITS

Table 3.1 Action values and exposure limit values for exposure to high frequency 
electric field (RMS values)
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Exposu-
re Limit 

Value for 
limbs:

Localised
SAR (in 
W/kg)‡

Exposu-
re Limit 
Value:
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Density
S (in 
W/m2)

105 – 106 (*) 600 2.7 x 10-4 f* 0.4 10 20 -
106 – 107 (*) 600 106/f 2.7 x 10-4 f* 0.4 10 20 -



107 - – 4 108 60 - 0.4 10 20 -
4 108 - 2 109 3 x 10-3 x f0.5 - 0.4 10 20 -
2 109 - 1010 137 - 0.4 10 20 -
1010 - 3 1011 137 - - - - 50

(*)f is the frequency expressed in Hertz (Hz)
(‡) See ANNEX III point F

Table 3.2 Action values and exposure limit values for exposure to high frequency
magnetic field (RMS values)

Frequency
(Hz)

Action 
value
(µT)

Exposure 
Limit Value 

for
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electric 
field 

(V/m)

Exposu-
re Limit 
Value 
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Body: 
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W/kg) ‡
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Exposu-
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Density
S (in 
W/m2)

105 – 107 2 106/f 2.7 x 10-4 f* 0.4 10 20 -
107 - 4 108 0.2 - 0.4 10 20 -

4 108 - 2 109 10-5 x f0.5 - 0.4 10 20 -
2 109 - 1010 0.45 - 0.4 10 20 -
1010 - 3 1011 0.45 - - - - 50

(‡) See Annex III point F

In addition to the values given in Tables 3.1 and 3.2, contact currents resulting from a 
worker being in contact with conductive objects shall be limited to: 
From 100 kHz to 10 MHz:: · 40 mA.

C. CATEGORIES OF WORK EQUIPMENT OR ACTIVITIES

1) The following activities are, in normal conditions, considered to expose the worker 
under the action value.

 Workplaces in which only equipment complying with Directives 1999/5/EC 
and 2006/95/EC is used as intended and notably:

 transmitters (small, at GSM base stations, < 1 W)

 Telephones and hand portables

 Radar systems (speed checks, weather radars)

 RFID above 100 kHz

 Microwave drying

 TETRA transmitters in masts

 TETRA transmitters on vehicles, power max. 10 W

 Tape erasers



 Base stations for mobile telephony (GSM, UMTS)
2) The following activities are, in normal conditions, considered to expose the worker 
above the action value.

 Equipment that is being installed or maintained (trouble shooting on)

 Non-automated induction heating working in this frequency range

 Radiofrequency and microwave lighting

 Non destructive magnetic testing

 Activities within the exclusion zone for the public around:

 Large broadcasting transmitters

 Radar systems (navigational)

 Other EMF producing equipment

D. PREVENTION MEASURES

1) For persons at particular risk, referred to in Article 4.5(c), individual assessments 
must be made in accordance with Annex III point E.

2) Zone of exposure under the action value:

- Signage as appropriate

- Information of workers

3) Exposures above the action value:

- Verify compliance with exposure limit values

- Appropriate delimitation and access measures

- Information and specific training of relevant workers.

E. PERSONS AT PARTICULAR RISK

Workers having declared themselves as wearing an AIMD and women having 
declared themselves to be pregnant are considered to be persons at particular risk, as 
stated in Article 4(5)(c). 

Where a worker has declared to their employer that he or she wears an AIMD the 
employer shall carry out an assessment to determine what restriction on where they 
can work is needed to avoid interference to their implanted device. Advice on how to 
do this is provided by CENELEC (EN 50527 and associate parts). It may be noted 
that principle underlying the CENELEC guidance is that interference will not occur 
when the fields is below the Reference Levels given in Recommendation 
1999/519/EC.



Where a worker has declared to her employer that she is pregnant then the 
requirements of the Directive 92/85/EEC apply. The employer shall enable to worker 
to avoid having to enter areas where exposures exceeding the exposure limits for the 
general public given in Recommendation 1999/519/EC, or its subsequent revisions. 

F MEASUREMENTS

The main frequency(ies) to which the worker may be exposed must be determined. 
Manufacturers’ or installer’s data must be used whenever available. It is also 
necessary to assess whether the fields are sinusoidal or pulsed. Moreover:

- all SAR values are to be averaged over any six-minute period;

- localised SAR averaging mass is any 10 g of contiguous tissue; the maximum SAR 
so obtained should be the value used for estimating exposure. These 10 g of tissue are 
intended to be a mass of contiguous tissue with nearly homogeneous electrical 
properties. In specifying a contiguous mass of tissue, it is recognised that this concept 
can be used in computational dosimetry but may present difficulties for direct 
physical measurements. A simple geometry such as cubic tissue mass can be used 
provided that the calculated dosimetric quantities have conservative values relative to 
the exposure guidelines;

- for pulsed exposures in the frequency range 0.3 to 10 GHz and for localised 
exposure of the head in order to limit and avoid auditory effects caused by thermo 
elastic expansion, an additional exposure limit value is recommended. This is that the 
SA should not exceed 10 mJ/kg averaged over 10 g of tissue;

- power densities are to be averaged over any 20 cm2 of exposed area and any 68/f1,05-
minute period (where f is in GHz) to compensate for progressively shorter penetration 
depth as the frequency increases. Spatial maximum power densities averaged over 1 
cm2 should not exceed 20 times the value of 50 W/m2;

- with regard to pulsed or transient electromagnetic fields, or generally with regard to 
simultaneous exposure to multiple frequency fields, appropriate methods of 
assessment, measurement and/or calculation capable of analysing the characteristics 
of the waveforms and nature of biological interactions have to be applied, taking 
account of European harmonised standards developed by CENELEC.


