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Safety Precaution 
Relating to Intense  
Radio Frequency Radiation 
 

 

1.  INTRODUCTION 
 
This memorandum has been prepared by a committee set up for the purpose by certain U.K. 
Government Departments.  It sets out the precautions that should be taken to protect members of 
the public and others against the possible harmful effects of intense radio-frequency radiation. 
 
The safety precautions described comprise a set of recommendations designed to prevent possible 
harmful effects, thermal or otherwise, on the human body due to intense radiation from radio 
transmitting stations and other radio-frequency equipment operating at frequencies between 30 
and 30,000 MHz (wavelengths between 1,000 and 1cm respectively), this being the frequency 
range in which, with current practice, harmful effects are most likely to occur. 
 
The recommendations are intended to safeguard: 
 
a) members of the general public, 
b) operating and maintenance personnel and 
c) personnel at research and experimental establishments and factories. 
 
A general specification of a radiation intensity measuring equipment is included (Appendix 1). 
 
The recommendations are intended to apply to all classes of fixed and mobile radio transmitting 
stations (including those for communications, broadcasting, radionavigation and radar) and to 
radio-frequency equipment used for industrial and scientific purposes. 
 
It is pointed out that in general only a few special types of radio transmitting stations and other 
radio-frequency equipment might give rise to radiation intensities such as to call for the 
precautions referred to. 
 
2.  RECOMMENDATIONS AND THEIR INTERPRETATION 
 
a) Recommendations of the Medical Research Council 
 
For radiation of frequencies between 30 and 30,000 MHz the recommendations of the Medical 
Research Council, which may be revised from time to time, are that: 
 

- the upper permissible limit for continuous daily exposure is 0.01W/sq.cm 
(10mW/sq.cm). 

- in the case of pulse modulation systems the radiation should be averaged over 
complete trains of pulses, including any intervals between pulse trains. 
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b) Interpretation 
 
For the purpose of the recommendations, a radiation intensity of 10mW/sq.cm measured by the 
measuring equipment specified in Appendix 1 has been adopted.  The equipment averages the 
intensity of the pulse trains occurring in any period of 1 second, taking account of the interval 
between pulses and pulse trains.  It is to be noted that the interval between transits of a moving-
beam aerial is excluded from the averaging except in so far as the relaxation in section 4.4 
permits. 
 
Pending the availability of specially designed measuring equipment the implementation of the 
recommendations will depend on calculation and the use of laboratory-type field strength 
measuring equipment. 
 
When it can be shown, without doubt, that it is impossible for a radiation intensity of 1mW/sq.cm 
to be reached at any point to which anyone may reasonably and normally have access then 
measurements need not be made.  If, however, there is any doubt whatever then measurements 
should be undertaken. 
 
3.  RECOMMENDATIONS FOR THE PROTECTION OF MEMBERS OF THE PUBLIC 
 
a)  Fixed Stations 
 
3.1  The public should be excluded by fencing from any area within which the radiation intensity 
(power flux) exceeds the value of 10mW/sq.cm as recommended in Section 2.  This area is 
hereinafter called the "Danger Area".  Access to the Danger Area should only be permitted by an 
authorised officer. 
 
3.2  Gates giving access to the Danger Area should be kept locked when not attended by an 
authorised officer of the station. 
 
3.3  Notice boards should carry a suitable warning notice, e.g. "Danger High Power Radio.  Keep 
Out" in bold lettering. 
 
3.4  In order to define the Danger Area, radiation intensity measurements should be made over a 
sufficiently extensive area surrounding the radiating source.  The measurements should be 
systematic and comprehensive enough to determine that the radiation intensity of 10mW/sq.cm is 
not exceeded at any location outside the fenced-off Danger Area.  The measurements should 
determine the maximum intensity at the point of measurement, taking into account the directional 
land polarisation characteristics of the radiation and of the measuring equipment.  (See Section 4 
of the Appendix 1). 
 
The measurements should normally be made at heights up to 10ft above local ground level in the 
area illuminated by the main and subsidiary lobes of the radiating system, paying particular 
attention to locations of possible high intensity due to reflections or diffraction from or over 
buildings, structures and ground irregularities.  Special attention should also be paid to areas 
regularly frequented by the public.  Measurements at heights above 10ft should be made in cases 
where the public has access to greater heights, e.g. in buildings, and along bus routes. 
 
Repeat measurements should be made at a limited number of locations at least once per year, and 
in any case when changes are made in the radio-frequency or in the environment (e.g. the 
erection of new buildings), which are likely to result in significant changes in the radiation 
intensity. 
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The equipment used for the radiation intensity measurements should be in accordance with the 
specification given in Appendix 1. 
 
3.5  Where moving-beam radiating systems are employed it is necessary at present to require that 
the maximum value of the radiation intensity (averaged, where appropriate, over pulse trains) 
should not exceed the value of 10mW/sq.cm as indicated on the equipment specified in Appendix 
1, which has rise and decay time constants of one second.  If the radiation intensity would 
otherwise exceed the level stated above when the beam is stationary, arrangements should be 
made to reduce, without delay, the intensity below this level in areas to which the public has 
access. 
 
3.6  Coastal radio or radar installations should be sited so that the permissible radiation intensity is 
not exceeded in any sea or land area to which the public has access. 
 
3.7  Aircraft should be advised through the appropriate Controlling Organisation not to hover in 
specified air spaces in which the permissible radiation intensity is exceeded. 
 
3.8  The recommendation of Section 5.2 concerning protection of members of the public when 
testing transmitters should also be observed. 
 
b)  Mobile Stations 
 
3.9  Mobile radio transmitting stations or other mobile radio-frequency equipment should not at 
any time be operated under conditions in which the public is exposed to a radiation intensity 
exceeding 10mW/sq.cm.  Suitable arrangements for warning the public should be provided where 
appropriate. 
 
c)  Several Stations and Equipments Operating in the Same Area 
 
3.10  In cases where a number of radio transmitting stations or other sources of intense radio-
frequency radiation operate in the same area, the sum of radiation intensities in  areas to which 
the public has access, measured as defined in paragraphs 3.4 and 3.5, should not exceed the 
stated maximum permissible level. 
 
d)  Industrial and Scientific Radio-Frequency Equipment 
 
3.11  The above recommendations apply to industrial and scientific radio-frequency equipment, 
where appropriate, as well as to fixed and mobile radio transmitting stations. 
 
 
4.  RECOMMENDATIONS FOR THE PROTECTION OF OPERATING AND  

MAINTENANCE PERSONNEL 
 
4.1  Unprotected personnel responsible for the operation and maintenance of radio transmitting 
stations and other radio-frequency equipment should not be exposed to radiation intensities 
exceeding 10mW/sq.cm.  If protection of the individual is necessary, e.g. by special clothing, 
screening or other measures, its effectiveness should be such that the intensity of radiation 
incident on the body does not exceed the value stated above. 
 
4.2  Where access by unprotected personnel is necessary to places in the equipment or near the 
aerials where the radiation intensity would otherwise exceed 10mW/sq.cm, such access should not 
be possible unless the intensity is first reduced to a safe value, e.g. by switching off or reducing 
the power supply to the equipment. 
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Where access to such places in the equipment is by movable panels or screens, or where gates 
are provided in fences around aerials, these should be interlocked with the power supply or other 
means adopted for reducing the intensity to a safe value. 
 
4.3  Places where the radiation intensity may exceed 10mW/sq.cm should be clearly designated 
"Danger High Power Radiation". 
 
4.4  In order to determine and define the areas concerned, a series of radiation measurements 
should be made, as indicated in paragraphs 3.4, 3.5 and 3.9 of Section 3.  However, because of 
the more widespread distribution of the near field of moving-beam aerial systems, a time constant 
of 10 seconds (or a corresponding arithmetic integration of the readings of a 1 second time 
constant equipment) is permissible for radiation intensity measuring equipment in such cases. 
 
4.5  It is recognised that in certain specialised cases involving mainly induction fields, e.g. in close 
proximity to industrial heating equipment, the less vulnerable parts of the body, i.e. the hands and 
feet, may momentarily be subject to absorption greater than that corresponding to radiation 
intensity of 10m/Wsq.cm, in view of the complexity of the problem it has not yet been possible to 
establish a maximum permissible limit applicable thereto.  It is also recognised that the radiation 
intensity measuring equipment referred to in Appendix 1 may not be suitable for use in these 
complex field distributions. 
 
5.  RECOMMENDATIONS FOR THE PROTECTION OF RESEARCH, EXPERIMENTAL AND 
TESTING PERSONNEL 
 
5.1  The recommendations given in Sections 3 and 4 apply also to research, experimental and 
testing personnel in establishments and factories. 
 
5.2  Where possible, suitable screened dummy loads should be used for the testing of high-power 
radio-frequency equipment.  However, where the test procedure requires free-space radiation 
conditions, the radiating system should be directed so as to avoid exposure of personnel or 
members of the public to radiation intensities exceeding 10mW/sq.cm. 
 
5.3  Since the conditions in research, experimental and testing work may be liable to change, a 
radiation protection officer should be designated by the organisation concerned in all cases where 
radiation intensities approaching or exceeding the permissible level are likely to occur.  This officer 
should advise the management and personnel concerned of the recommendations in this 
document so that regular inspections and measurements are made and to ensure that the 
necessary precautions are taken. 
 
6.  RADIATION INTENSITY MEASURING EQUIPMENT 
 
Radiation intensity measuring equipment, conforming with the general specification given in 
Appendix 1 and covering the frequency range of the high-power radio-frequency equipment, 
should be provided when available and maintained in good order at each station, establishment or 
factory where radiation intensities approaching or exceeding the permissible limit are likely to 
occur. 
 
7.  ACTION TO BE TAKEN IN THE EVENT OF ACCIDENTAL OVER-EXPOSURE 
 
 In cases in which exposure has exceeded 0.01W/sq.cm (10mW/sq.cm) medical examination 
should be undertaken promptly, and special attention paid to body temperature and to the state 
of the eyes as regards cataract.  Accurate measurements of the radiation intensity to which the 
patient was exposed should be recorded at the time. 
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APPENDIX  1 
 
 
 
GENERAL SPECIFICATION OF RADIATION INTENSITY MEASURING EQUIPMENT 
 
 
The basic characteristics of the equipment to be used for the measurement of radiation intensity 
are as follows:- 
 
1.  The frequency coverage of the equipment should be appropriate to the radiated spectra at the 
station, establishment or factory concerned.  The equipment used should be relatively insensitive 
outside its declared frequency band. 
 
2.  Measurements of radiation intensity should be possible over at least the range 1 to 
20mW/sq.cm, and preferably over the range 0.5 to 40mW/sq.cm, with an error between minus 0 
and plus 2 dB under plane-wave propagation conditions, at power levels in the range 5 to 
20mW/sq.cm. 
 
3.  The equipment should be suitable for the measurement of the average radiation intensity of 
the various types of unmodulated, modulated and pulse emissions likely to be encountered in 
practice.  The equipment should have rise and decay time-constants of one second.  The 
modulation conditions and radio frequency range for which the error does not exceed the value 
stated in paragraph 2 should be clearly stated on the equipment or on an associated calibration. 
 
4.  The equipment should be such that the radiation intensity at a point irrespective of direction of 
polarisation of incident radiation, can be determined, either directly or by suitable positioning of 
the equipment and subsequent calculation. 
 
5.  The equipment should be designed to enable readings to be made at a location remote from 

the measuring probe. 
 
6.  The equipment should be designed to suffer overloads, corresponding to radiation intensities of 

up to a least 200mW/sq.cm, without affecting the accuracy of measurements as laid down in 
paragraph 2 above. 

 


