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I am currently the Director of the Institute for Health and the Environment at the University at Albany, as well as Professor in the Departments of Environmental Health Sciences and Biomedical Sciences in the School of Public Health at the University at Albany.  I served as Director of the Wadsworth Center for Laboratories and Research of the New York State Department of Health from 1980-1985 and as Dean of the School of Public Health of the University at Albany from 1985-1998.   From 1980-1987, I was given administrative responsibility for direction of the New York State Powerlines Project, a five million dollar research project designed to determine whether there were significant health effects from electric and magnetic fields generated by power lines.  When that study ended in 1987, I became the official spokesperson for New York State on issues relating to electromagnetic fields.  In 1991-1992, I served as a member of a committee established by the Connecticut Academy of Sciences and Engineering concerning health effects of EMFs.
In my judgment, the proposal to establish a magnetic field screening level of 100 mG at the edge of right-of-ways is misguided.  It will not be protective of human health, especially to children.  As documented by Wartenburg (1998), epidemiological studies of residential exposure to magnetic fields and childhood leukemia show a positive relationship that cannot be explained by random variation.  Two independent meta analyses show that prolonged exposure to power line fields of 3 or 4 mG is associated with an increase in the risk of leukemia in children (Ahlbom et al., 2000; Greenland et al., 2000).  Furthermore, there is reason to believe that, as with other carcinogens, exposure to lower intensity fields also increases risk of cancer.  To devise an exposure standard on the basis of negative rat studies when there is strong evidence of increased risk of  leukemia in children associated with magnetic fields from power lines is simply foolish.  It is children and other humans that we are supposed to protect, not rats.  
Since others are providing detailed comments on human studies, I have been asked to discuss animal and cell culture studies that might provide a mechanistic basis for the relationship between exposure to 60 Hz magnetic fields and leukemia in children.  No rodent study, to date, has demonstrated that magnetic field exposure over a range of intensities has resulted in leukemia or lymphoma (Boorman et al., 2000).  There are several possible reasons for the failure to find leukemia in this animal model system.  Human studies of childhood leukemia have concluded that leukemia results from a combination of two events – one primary event in the prenatal period, probably involving a genetic alteration, followed by an exposure to an environmental factor in the early postnatal period (Kim et al., 2006).  Unfortunately, most rodent exposure studies have been of young or adult animals, not with prenatal exposure or exposure of juvenile animals.  Rapacholi et al. (1997) demonstrated elevation in the rate of lymphoma in transgenic mice predisposed to develop lymphoma after exposure to radiofrequency fields, although the same strain did not develop lymphoma after 50 Hz magnetic field exposure (Harris et al., 1998).   There is, however, no evidence that this particular mutation is relevant to human leukemia, while the TEL-AML1 fusion gene which is documented to be associated with up to 25% of all childhood acute lymphocytic leukemia (Kim et al., 2006) has not been studied in an animal model.  The Harris et al. (1998) study was of animals 6-8 months of age, which again is not an appropriate model for childhood leukemia because it did not include prenatal or early life exposure.  The most convincing animal model which has demonstrated a relationship between risk of lymphoma and magnetic field exposure is the study of Reif et al. (1995) who showed that dogs living in homes that fell in the “very high current” residential category of Wertheimer and Leeper (1979) had a significant 6.8 fold (95% CI, 1.6-28.5) elevated risk of developing lymphoma.
Other animal studies have reported elevations in different kinds of cancer, even though evidence for a relationship in humans is less convincing for any cancer other than leukemia.    Mevissen et al. (1998) reported that 50 Hz magnetic fields at 1000 mG caused a significant increase in skin tumors induced by the chemical carcinogen, DMBA.  However, other laboratories have not been able to replicate this finding, using somewhat different procedures (Anderson et al., 2000).  Svedenstal et al. (1999) have reported DNA damage, which can lead to cancer, using the comet assay applied to brain cells of mice raised under a high-voltage power line.  This study confirms that DNA breaks occur with low intensity EMFs, as reported by others (see Lai and Singh, 2004).  Goodman and Blank (1998) have reported that magnetic fields alter transcript levels for specific genes.  They found that an 80 mG, 60 Hz magnetic field applied for 20 min induces heat shock protein 70 synthesis in mammalian cells.  Alteration of this and other genes is another possible pathway to cancer.  Magnetic fields are known to reduce secretion of melatonin in animals and humans, which could relate to elevated risk of breast cancer (Reiter, 1995).  Girgert et al. (2005) have shown that 12 mG magnetic fields block the ability of tamoxifen to regulate growth of human breast cancer cells in culture, confirming previous observations.
In my opinion, these animal studies should not be used as the basis for setting standards at right-of-ways for several reasons.  Adult rodents exposure is likely not a good model of human childhood leukemia, the cancer of concern, because childhood leukemia depends upon a combination of prenatal and postnatal events.  While we do not know the mechanism of cancer induction, induced currents are likely critical, and will be very different in animals of different shapes, again indicating that rodents may not be good models of human childhood leukemia.  Finally, we have strong evidence of an association of exposure to magnetic fields of low intensity and leukemia in humans, especially children.  The fact that we do not as yet know the mechanism does not change the existence of this association.  This evidence of an association between childhood exposure to magnetic fields and leukemia should be the basis for setting standards at the edge of right-of-ways.  
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