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Exposure Limits for Radiofrequency Energy: Three Models



Exposure Limits for Radiofrequency Energy: Three ModelsKenneth R. FosterDepartment of Bioengineering, University of Pennsylvania, Philadelphia PA 19104 USAI ntroductionThis Conference is entitled Criteria for EMF standards Harmonization . Harmonization, used in thepresent context, is the process of reducing the large discrepancies in EMF Exposure standards that are ineffect throughout the many years, these differences were most apparent between Limits of Russia and most of EasternEurope (which originated in the days of the Soviet Union and the Warsaw Pact) and those of the UnitedStates and West Europe. This situation has become even more complicated with the recent adoption of precautionary Limits by Switzerland, Italy, and a few other countries. Behind these differences are largedifferences in perception of science and health any harmonization can succeed, it is necessary first to understand the differences among theseapproaches.

“Harmonization” – Can It Be Done? “Harmonizing” RF exposure limits has long been a perceived need among standards setting committees, and is one major goal of …
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    	Transcription of Exposure Limits for Radiofrequency Energy: Three Models


        
    	1 Exposure Limits for Radiofrequency Energy: Three ModelsKenneth R. FosterDepartment of Bioengineering, University of Pennsylvania, Philadelphia PA 19104 USAI ntroductionThis Conference is entitled Criteria for EMF standards Harmonization . Harmonization, used in thepresent context, is the process of reducing the large discrepancies in EMF Exposure standards that are ineffect throughout the many years, these differences were most apparent between Limits of Russia and most of EasternEurope (which originated in the days of the Soviet Union and the Warsaw Pact) and those of the UnitedStates and West Europe. This situation has become even more complicated with the recent adoption of precautionary Limits by Switzerland, Italy, and a few other countries. Behind these differences are largedifferences in perception of science and health any harmonization can succeed, it is necessary first to understand the differences among theseapproaches.
2 I focus on Exposure guidelines to Radiofrequency (RF) energy in the range around 1-2 GHz,which is used by mobile telephones (and a host of other applications).Science-Based vs. Precautionary LimitsThe Table below compares five different Exposure Limits for RF energy at 2000 MHz (similar to thatused by many cellular telephones throughout the world). The Limits are for long-term Exposure to thegeneral for general publicexposure to RF fields (2000 MHz) for extended periods ofexposure, W/m2 (applies tofar-field Exposure , extendedduration)BasisICNIRP (adopted in numerouscountries worldwide) Federal CommunicationsCommission (FCC)Bulletin 65, EvaluatingCompliance with FCCG uidelines for Human Exposureto RadiofrequencyElectromagnetic Fields ,Washington DC follows IEEE with some GB 9175 88 RussiaSanitary Norms and on Protection fromNon-ionising Radiation (NISV)of 23 December Maximum Exposurefrom Cellular Base StationMounted on 50 m tower(assuming a total effectiveradiated power of 2500 watts ineach sector, summed over allchannels) in the United States, most Western European countries, and many countries in other parts of theworld follow IEEE or the (quite similar)
3 ICNIRP Those in the Russian Federation,(together with most of its former Warsaw Pact allies), China, Switzerland, and a few other countries are asmuch as a hundred times lower. I identify these Limits as science-based and precautionary , reflectingmajor differences in philosophy and Limits are based on expert evaluation of the scientific literature to identify potential adverseeffects of Exposure . The resulting Limits are designed to exclude identified hazards with an appropriatemargin of safety. I have identified Three of the Limits in the Table as science-based, in this sense. US and most Western European Limits (IEEE and ICNIRP). The rationale for these limitshas been spelled out at length in the documentation accompanying the standards . These Limits werebased on an extensive review of the scientific literature to identify potentially hazardous effects andtheir thresholds. For example, in designing IEEE , the most sensitive measures of potentiallyharmful biological effects were based on the disruption of ongoing behavior associated with anincrease of body temperature in the presence of electromagnetic fields.
4 Because of the paucity ofreliable data on chronic exposures , most of the literature concerned short-term (hours or less) Exposure to RF energy. The hazards that are identified in the documentation are, for the most part,thermal in nature. The averaging times in the Limits are short (6 to 20 minutes) and reflect Russian, Chinese, and most East European Limits The Table shows a major Russian limit (SanitaryNorms and Regulations ). The rationale for these Limits is not described in the There is, however, a considerable body of commentary about the Russian and EasternEuropean standards by scientists who have been professionally involved in RF health and safetystudies, including some by Russian and East European scientists ( 4 5 6 7 8 9). 1 I thank Dr. Pakhomov for providing an English translation of the present Russian standard (SanPin ).
5 The Russian (and several Eastern European) Limits are clearly not designed principally to protect againstthermal hazards. Their Limits are far below thermally significant levels. More strikingly (from theperspective of Western Limits ) they embody the concept of dose, the incident power density multipliedby time, in a way that is unrelated to any conceivable thermal hazard. One Russian authority indicatedthat the Limits of the Russian Federation for RF Exposure at the frequencies used by wirelesscommunications were set on the basis of biological experiments that found that a 3-hr daily Exposure at250 W/cm2 (950 MHz) could be regarded as a threshold for harmful physiological effects inexperimental , Russian (and Eastern European) Limits clearly reflect the conviction that long-term (hours or more)exposures at levels far below Western Limits result in adverse health effects. Indeed, the Russian andEastern European medical literature contains many reports of health effects from low-level Exposure toRF energy.
6 These include, for example, nonspecific problems (such as headaches, fatigability, irritability,sleep disorders, and dizziness) in workers in radio factories, who are exposed to RF energy atundetermined levels11 12. The Chinese literature contains similar The Russian literature containsreferences to a microwave disease characterized by asthenic, asthenovegetatic, and hypothalamicsyndromes 14 The disease is not recognized in Western medicine, and its diagnostic criteria wouldundoubtedly strike many Western physicians as vague and nonfalsifiable. Even some Eastern Europeanphysicians have complained about the nonspecificity of these criteria as 16 The large difference, between Russian and Eastern European Exposure Limits and those in the andmost of Western Europe, is of longstanding duration. The latest Russian Exposure standards (1996, 1997)are essentially identical to previous ones (1976, 1978, 1984).
7 While has evolved over theyears, this has largely been a result of engineering calculations and a desire to provide a higher level ofprotection to nonoccupational groups, and not as a result of changes in the scientific understanding of thehazards Limits . Recently, Italy, Switzerland, and a few other countries have instituted exposurelimits that are based on a totally different approach, the precautionary measures. Unlike science-basedstandards such as IEEE , the ICNIRP Limits , or the Russian Limits (which are designed toavoid identified hazards), the Swiss Limits were, in the words of the explanatory document accompanyingthe Limits , specifically intended to minimise the yet unknown risks of RF and power-frequencyelectromagnetic Swiss Exposure guidelines were set at the lowest levels that were felt to be technically andeconomically feasible. In practice, that meant reducing the ICNIRP Limits by a factor of 10 (in fieldstrength) or 100 (in power density).
8 (The law, however, is quite complex, with distinctions between immissions and emissions , identification of places of sensitive use, new and old installations, etc. Thelimits in the table above would apply to most residential areas and near schools and hospitals.)The Swiss law appears to result, at least in part, from concerns of the public about the safety of mobiletelephone base stations. Its Limits are somewhat above the levels of RF energy Exposure from typical basestations mounted on towers at conventional heights, but might exclude base stations mounted at lowerelevations on buildings (not to mention many broadcast facilities, airport radars, and other high-poweredtransmitters). The Swiss Limits do not apply to wireless handsets, or to medical or industrial exposures all potential sources of far exposures than wireless base stations. Harmonization Can It Be Done? Harmonizing RF Exposure Limits has long been a perceived need among standards setting committees,and is one major goal of the World Health Organization s EMF Project.
9 Such harmonization would helpmeet a variety of needs. It addresses the desire of the World Health Organization to provide a consistentlevel of health protection to different people around the world (WHO). It would also minimize somepractical problems in implementing the limit. Not least, bringing Exposure Limits around the world intoline would help reduce some of the political controversy connected with RF , given the very large differences in different national guidelines, harmonization will be adifficult task if it can be accomplished at all. At least two separate issues can be identified:1. Harmonization of Science-Based most longstanding and best documented issue related to harmonization is the large differencebetween the groups of Exposure Limits of the West (such as ICNIRP and IEEE ) and those ofthe Russian Federation and Eastern Europe. The comments below are offered from a Western the Russian and East European scientific literature in this field has posed great problems forWestern scientists, for at least two reasons apart from the obvious language problem is the brevity of the descriptions of many reports of the studies.
10 The research reports oftenlack crucial information such as the frequency and intensity of Exposure , SAR, or descriptions of aspectsof experimental design that would be needed to ensure the validity of the findings. Western healthagencies and standards setting bodies generally consider only studies that meet minimum standards ofreporting and methodology. For example, IEEE says that only peer-reviewed reports ofstudies at SAR = 10 W/kg, which had received favorable engineering and biological validation, should beconsidered relevant to the assessment of risk from Exposure to electromagnetic fields. Thus, whatever thequality of the original studies may have been, many Russian and Eastern European studies would beexcluded from consideration in the Western risk assessment process by virtue of also, many of the Russian and Eastern European studies appear to suffer from serious flaws and forthat reason would carry little weight in the Western risk assessment process.
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