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Introduction:

Keith Malcolm, VK1ZKM was appointed as Interim EMR Coordinator by the IARU Region 3 Conference in February 2004. Keith is a radiocommunications engineer who has spent most of his working life with the Australian government working on broadcasting service administration, new technology studies and the impact of radiocommunications systems.

EMR is the three-letter acronym for electromagnetic radiation and in the amateur radio context is conventionally understood to refer to the management of human exposure to radio-frequency energy.

The Role of the Region 3 Interim EMR Coordinator:

The first task of the Interim EMR Coordinator was that of defining the role of the coordinator. This is not a simple matter because different administrations have quite different regulatory frameworks and requirements governing the exposure of people to radio frequency energy. It is perhaps easier to define what is not the role of the EMR Coordinator! 

Because there are very significant differences in regulatory requirements and standards as well as differences in languages and distance across the IARU Region 3, it is clearly impractical for the Region 3 Coordinator to even contemplate the establishment a single approach for dealing with the EMR issue across the Region. Similarly, it would be impractical for the Coordinator to become directly involved in the development of EMR management frameworks in specific countries. So, if this is what the role is not, then what role is there for a regional EMR coordinator?

Although different administrations may have widely different regulatory requirements, the underlying bases for management of human exposure to RF energy are common and applicable generally, but probably require some interpretation and reformatting to meet the needs of specific regulatory requirements. Accordingly, a possible role for the Regional EMR Coordinator would include the following tasks:

1.
undertake a “watching brief” to be on the lookout for information regarding actual or proposed development of EMR regulatory requirements in countries across the region;

2.
assemble and maintain a record of essential reference materials (such as standards, compliance procedures and technical or scientific bases for the development of EMR exposure requirements);

3.
act as a “point of initial contact” for national amateur radio organisations that are seeking assistance to establish appropriate procedures to manage RF exposure from amateur radio transmitters or to respond to proposals from EMR regulatory arrangements; and,

4.
provide an expert resource to assist national societies by review of draft procedures or responses to regulatory rule-making activities.

Proposed draft terms of reference for the EMR coordinator have been circulated by the Secretary (Mr Komuro) as document 06/XIII/045.

An Overview of EMR Issues for the Radio Amateur:

The rest of this paper provides a brief overview of some of the essential aspects of EMR of relevance to the radio amateur.

Hazards of RF Exposure:

There is now no doubt that exposure to high levels of RF energy is hazardous to human health. Studies that have been undertaken over the past 60 years or so, clearly indicate that exposure to levels of radio-frequency energy sufficient to cause heating of body tissue is likely to result in harm. Existing guidelines to acceptable levels of RF exposure are derived from these studies and compliance with the current guidelines will ensure freedom from these thermally induced harmful effects.

It is often reported that low-level exposures (usually in the context of long-term exposures to RF levels well below those needed to cause tissue heating) result in detectable effects in living tissues. The issue here is less that effects are observed, but rather the question as to whether or not any observed interactions between low-level RF exposures and living tissue results in harm. The scientifically accepted evidence available so far indicates that while low level effects may occur, such effects are not harmful to human health. Such an outcome should not be surprising because the human body has developed in an environment of high levels of naturally occurring electromagnetic energy. The Sun delivers very high levels of EMR on a daily basis at levels that are far in excess of those permitted from radio transmissions. At the earth’s surface, solar energy occurs mainly in the infra-red range and this energy is only slightly different from man-made radio transmissions. Both infra-red solar energy and RF energy as classified as “non-ionising” radiation and the only scientifically accepted hazard from such energy is that arising from tissue heating.

It is useful to understand the term “scientifically accepted” as it sets out the requirements for the establishment of a reasonable link between experimental results and a basis for the development of appropriate standards or regulatory requirements. To be considered as scientifically sound, experimental data needs to meet a number of criteria:


the results must have been “peer reviewed” – that is assessed by independent experts in the field which is usually achieved by publication in a reviewed professional journal,


the results must be repeatable – that is, a competent researcher must be able to independently replicate the experiment and obtain the same results, and,


there must be a hypothesis explaining the claimed link between the experimental data and a specified effect and the data must support that hypothesis.

RF Exposure Guidelines and Standards:

Guidelines to acceptable levels of RF exposure have existed for many years, however, the early guidelines had the appearance of being rather arbitrary and ad-hoc and were poorly, if at all, supported by scientifically sound evidence.

The proliferation of radio communications systems lead to increasing community concern about adverse effects of RF exposure, particularly in cases where high-power transmitters were installed in, or close to, residential areas. As a response to this growing concern, the International Radiation Protection Society (IRPA) published (in 1988) exposure guidelines that were scientifically sound and which reflected the known understanding of the frequency-dependent interaction of radio-frequency fields with the human body.

The study of the mechanisms of interaction of RF fields with the human body was continued by the International Commission on Non-Ionising Radiation Protection (ICNIRP). ICNIRP is a specialist international forum that grew out of IRPA and has participation from experts across the fields of medicine, bio-physics and engineering. ICNIRP published revised exposure guidelines in 1998 and has an ongoing activity of reviewing the scientific bases of its guidelines.

The World Health Organisation has been undertaking a project to review the research undertaken in the field of RF exposure and to identify topics that require further study. The project has also reviewed the scientific bases used by ICNIRP and has effectively validated the ICNIRP Guidelines.

The ICNIRP Guidelines are expressed in terms that directly reflect the frequency-dependent interactions of radio frequency fields with the human body. These effects include induced currents (dominant at low frequencies) which result in “startle effects” such as shock and sparks on contact with metallic objects and tissue burning at very high currents, deep tissue heating at high frequencies and surface heating at microwave frequencies. The fundamental interactions are generally not readily measurable in an actual exposure environment, so measurable quantities such as incident RF field are generally used as “substitute” parameters for the purposes of compliance assessment. The ICNIRP Guidelines form the basis for most current exposure standards, but, because of the need to use the substitute parameters rather than the basic exposure mechanisms in actual compliance determination, there are some detail differences between the standards set by different administrations.

Practical Compliance Measures for the Radio Amateur:

The formal measurements needed to demonstrate compliance with RF exposure guidelines are difficult to achieve in practical cases because of the interaction of the measuring equipment with the exposure environment. For this reason, some administrations have established “compliance assessment” guides that describe typical installations that have been effectively “deemed to comply” with the guidelines. That is, for installations that fall within the limits of the defined operating conditions, either it is possible to define “exclusion zones” where high field levels exist and which should be inaccessible while the station is operating or the fields generated are low enough to not exceed the exposure guidelines. At a bare minimum, amateur transmitting antennas should be installed in situations where accidental or inadvertent contact with the antenna structure is not possible. As far as is practical, the objective is to avoid situations where the main lobe of the antenna pattern does not illuminate nearby living areas or other places where people spend periods of time. The definition of “nearby” depends on the transmitter output power and antenna gain so it is not possible to specify a single value for the exclusion zone radius. In some cases, it may be necessary to avoid transmitting in certain directions or to operate at reduced power when the antenna is pointing towards nearby houses.

Reference Sources:

Useful background and explanatory materials can be found at the following locations:

ICNIRP:
http://www.icnirp.org/activities.htm
WHO:

http://www.who.int/peh-emf/en/
FCC (USA):
http://www.fcc.gov/oet/rfsafety/


http://www.fcc.gov/oet/info/documents/bulletins/#65
ARPANSA: (Australia):
http://www.arpansa.gov.au/rf_standard.htm
ACMA (Australia):

http://www.acma.gov.au/ACMAINTER.131180:STANDARD:226719766:pc=PC_2798
http://www.acma.gov.au/ACMAINTER.131180:STANDARD:226719766:pc=PC_1833
I have included the USA and Australian sources because they are references with which I am familiar. The guidance available from these sources may or may not be directly applicable to any other countries but in any event will provide useful information about meeting compliance requirements.

Activities undertaken by the interim EMR coordinator:

Consultation with the Region 3 Secretary to develop the proposed draft Terms of Reference for the Region 3 EMR Coordinator.

Monitoring of developments on EMR regulatory matters at the international level, especially as reported at ICNIRP and WHO www sites.

So far, there have been no liaisons with any Region 3 member societies.

Comment by the interim EMR coordinator:

The work undertaken by ICNIRP and study activities coordinated through the WHO EMR project appears to have provided a wider understanding of EMR and exposure compliance matters. This seems to have removed some of the high pressure public interest formerly evident on the subject. The availability of the ICNIRP Guidelines and emergence of some national standards derived from these guidelines appears to have moved the EMR compliance issue to be something that is managed on a routine regulatory basis rather than simply as an ad-hoc response to community out-cry. For administrations that do not yet have relevant national standards in-place, the ICNIRP Guidelines form a readily accessible source of information for the development of national standards. It is possible that there is now less need for a regional EMR coordinator than appeared to be the case at the previous Region 3 Conference and perhaps this matter will become clearer in the time leading up to the next regional conference.

Keith G Malcolm

VK1ZKM

9 June 2006
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