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Health and Safety

The Stewart Report
 makes a distinction between the potential health risks from mobile phone handset usage and the risks from mobile phone base stations and concludes that “the balance of evidence indicates that there is no general risk to the health of people living near base stations”.

1) What are mobile phone base stations and are there health hazards associated with living, working, playing, or going to school near one? 
Mobile phone base stations are low-power multi-channel two-way radios. A mobile phone handset is a low-power, single-channel, two-way radio. When you talk on such a mobile phone, you (and perhaps dozens of other people around you) are talking to a nearby base station. From that base station your phone call goes into the regular phone system. 

Because mobile phones and their base stations are two-way radios, they produce radio-frequency energy (that's how they communicate), and they expose people near them to radio-frequency (RF) energy. However, because both the phones and the base stations are low power (short range), the RF energy exposure levels from them are generally very low. 

The consensus of the scientific community, both in the UK and internationally, is that the power from these mobile phone base station antennas is far too low to produce health hazards as long as people are kept away from direct access to the antennas. 

It is critical to be aware of the difference between antennas, the objects that produce RF energy; and towers or masts, the structures that the antennas are placed on. It is the antennas that people need to keep their distance from
, not the towers that hold the antennas. 

2) Are scientists seriously concerned about possible health risks from mobile phone base station antennas?
There are some reasons to be concerned about human health effects from the hand-held mobile phones themselves. These concerns exist because the antennas of these phones deliver much of their radiofrequency energy to very small volumes of the user's body. Base station antennas do not create such "hot spots" (unless you are standing directly in front of one), so the potential safety issues concerning the phones have no real applicability to the base station antennas. 

3) Are there safety guidelines for mobile phone base station antennas?
Yes. There are national and international safety guidelines for exposure of the public to the RF energy produced by mobile phone base station antennas. The most widely accepted standards are those developed by the International Commission on Non-Ionizing Radiation Protection (ICNIRP), and the National Radiation Protection Board (NRPB).  In the USA the standard is developed by the Federal Communications Commission (FCC).

These radiofrequency standards are expressed in "plane wave power density", which is measured in mW/cm-sq (milliwatts per square centimetre). For mobile phone base stations (about 1800-2000 MHz) antennas, the ICNIRP standard is approximately one fifth of the NRPB standard. 

4) Is there a scientific basis for these radiofrequency energy safety guidelines? 

Yes. When scientists examined all the published literature on the biological effects of RF energy they found that the literature agreed on a number of key points

1. The research on RF energy is extensive, and is adequate for establishing safety guidelines. 

2. Exposure to RF energy can be hazardous if the exposure is sufficiently intense. Possible injuries include cataracts, skin burns, deep burns, heat exhaustion and heat stroke. 

3. Biological effects of RF energy depend on the rate of energy absorption; and within a broad range of frequencies (1 to 10,000 MHz), the frequency matters very little.

4. Biological effects of RF energy are proportional to the rate of energy absorption; and the duration of exposure matters very little.

5. No biological effects have been consistently shown below a certain rate of whole body energy absorption (this rate is called the specific absorption rate or SAR). 

To establish occupational exposure guidelines, ICNIRP applied a 10-fold safety margin to the specific absorption rate. They then applied an additional 5-fold safety margin for continuous exposure of the general public. Finally, detailed studies were done to establish the relationship of power density, which can be routinely measured, to the energy absorption rate (SAR), which really matters. 

The result was a highly conservative public exposure guideline that was set at a level that is only 2% of the level where replicated biological effects have actually been observed. 

5) Can mobile phone base station antennas meet the safety guidelines? 

Yes. In 2000, the U.K. NRPB measured RF energy levels at 118 publicly-accessible sites around 17 mobile phone base stations. The maximum exposure at any location was 0.00083 mW/cm-sq (on a playing field 60 metres from a school building with an antenna on its roof). Typical power densities were less than 0.0001 mW/cm-sq (less than 0.01% of the ICNIRP public exposure guidelines). 

Power densities indoors were substantially less than power densities outdoors. When radiofrequency energy from all sources (mobile phone, FM radio, TV, etc.) was taken into account the maximum power density at any site was less than 0.2% of the ICNIRP public exposure guidelines. Details are shown in the following figure. 

	Radiofrequency Energy Levels Near Mobile Phone Base Stations in the UK
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	The relationship between the RF power density and distance from the base of the tower or building on which the mobile phone base antenna was located. Adapted from Mann et al. 


6) The Stewart Report specifically advises against a policy of banning installations on schools?

No. The Stewart Report uses a Precautionary Approach. In relation to schools the Report calls for additional levels of Public Consultation. It also recommends that the beam of greatest intensity does not fall either on school buildings nor on playing fields, without the agreement from the school and parents.

A mobile phone handset requires a minimum signal strength in order to function. This signal strength can be achieved by a lower power local base station or a powerful more distant one. Either way the exposure level is similar.

However, a base station also needs a minimum signal strength in order to process signals from a handset. The further away a handset is from a base station the more powerful the transmission needs to be and therefore the greater is exposure of the user from the handset.

During 2001 and 2002, the Radiocommunications Agency of the UK Department of Trade and Industry measured RF energy levels at more than 180 schools that had mobile phone base stations near them. The maximum RF level measured was less than 1% of the ICNIRP standard for public areas; the maximum in most schools was less than 0.1% of that standard. The results of this audit are summarized in the figure below and the details are on the web at: http://www.radio.gov.uk/topics/mpsafety/school-audit/audit.htm. This measurement programme continues in 2003.

	Radiofrequency Energy Levels in Schools Near Mobile Phone Base Stations in the UK
(in comparison to the ICNIRP guidelines for public areas)
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	Maximum RF energy levels (in comparison to the ICNIRP standard for public areas) in UK schools that have mobile phone base stations near them. 


7) Where can I find further information and in particular independent reports so that I can make up my own mind as to the safety of mobile phones and base stations?
Further information on the Health and Safety in respect to mobile phone technology can be found on the following web-sites:

· World Health Organisation: www.who.int/peh-emf/research/database/en/

· British Medical Journals: http://bmj.bmjjournals.com
· The Institute of Cancer Research: www.icr.ac.uk/index.shtml
· Institute of Electrical Engineers: www.iee.org/Policy/Areas/BioEffects/index.cfm
· Mobile Telecoms & Health Research: www.mthr.org.uk
· European Cooperation in the Field of Scientific and Technical Research (COST):  www.cost281.org
· Health Protection Agency: www.hpa.org.uk/radiation/
� Report of Independent Expert Group on Mobile Phones, chaired by Sir William Stewart, May 2000. Appointed by UK Government.


�  Extract taken from paragraph 1.33 of the Stewart Report


�  Approx 2 metres horizontally in front of the antenna. 0.5 metres horizontally behind the antenna. This area is clearly marked with safety notices.
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