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QUALIFICATIONS

My name is Daniel E. Wartenberg.  I am Professor and Director of Environmental Epidemiology in the Department of Environmental and Occupational Medicine at the Robert Wood Johnson Medical School, University of Medicine and Dentistry of New Jersey (UMDNJ), serving on the faculty since 1986.  In addition, from 1988-1999, I chaired the Epidemiology and Quantitative Methods Track of the UMDNJ School of Public Health (SPH), and from 1997-2001 I chaired the Doctoral Committee of the UMDNJ SPH.  From 2002-2005 I served as Director of the Cancer Control Program of the Cancer Institute of New Jersey, an NCI designated Comprehensive Cancer Center.  
My academic training includes an A.B. degree cum laude in Ecology from Cornell University in 1974, an M.S. degree in Biological Oceanography from the University of Washington in 1977, an M.Phil. degree in Biogeochemistry from Columbia University in 1979, a Ph.D. in Ecology and Evolution from the State University of New York at Stony Brook in 1984 followed by an appointment as a Fellow in the Interdisciplinary Programs in Public Health at the Harvard School of Public Health from 1984-1986.  In 2000, I was elected as a Fellow of the American College of Epidemiology.  In 2005, I was honored at a Libra Scholar that the University of Southern Maine in Portland.  Currently, I serve as President of the International Society for Environmental Epidemiology, 2006-2007.

My experience with EMF issues dates back to 1988, when I began 17 years of service on the New Jersey Commission on Radiation Protection, for which I also have chaired the Advisory Committee on Non-Ionizing Radiation from 1993-2004.  From 1993-1996, I served on the National Academy of Sciences/National Research Council (NAS/NRC) Committee on the Possible Biological Effects of Exposure to Residential Electric and Magnetic Fields and in 1997-1998, I worked with the National Institute of Environmental Health Sciences (NIEHS), as a workshop leader, research contractor and member of the Working Group, in helping them develop a report to the US Congress on the public health concerns related to electric and magnetic field exposure.  Only one other scientist served on both the NAS/NRC and NIEHS committees.  In 1999, I participated in the California Department of Health Services’ Electric and Magnetic Fields Program, writing and presenting papers on bias and a summary of the epidemiologic data.  I served as an elected member of the National Council on Radiation Protection and Measurement (NCRP) from 2000-2006.  In 2004, I was appointed by US Department of Health and Human Services Secretary Thomas G. Thompson to serve on the Board of Scientific Councilors of the National Center for Environmental Health/Agency for Toxic Substances and Disease Registry (ATSDR), Centers for Disease Control (CDC), for which I also chair the Program Peer Review Subcommittee.  Finally, I have given numerous presentations and published 15 papers on EMF related issues, including three meta-analyses, one for the NAS/NRC Committee, one commissioned by NIEHS and the other commissioned by the California Department of Health Services Electric and Magnetic Fields Program.
CHARGE


I have been asked to offer comments on the Connecticut Siting Council’s Draft Electric and Magnetic Field Best Management Practices For the Construction of Electric Transmission Facilities in Connecticut (Sept. 28, 2006 draft), hereafter, BMP.  The BMP suggests that many public health agencies believe that, “there is no established link between adverse health effects and EMF exposure (p.2),” and that other study groups concluded that, “there is no consistent evidence that exposure to typical power-line MF causes adverse health effects (p.2).”   On the basis of these views, and the Council’s desire to focus its policy on “prudent avoidance,” they Council proposes a screening level based on no-effect levels determined through animal experiments modified by traditional safety factors, leading to an acceptable level of less than 100 mG at peak load averaged over 24 hours at the edge of the Right of Way.
STATEMENT


I believe there is solid scientific evidence supporting an association between exposure to magnetic fields and the incidence of childhood leukemia.  I base this opinion on my review of the literature, my participation on two expert review panels and my conduct of three commissioned meta-analyses.  There are four important issues to consider:

(1) is there evidence of an association between exposure to magnetic fields and childhood cancer;

(2) if so, is it likely that this association might be due to bias;

(3) if so, is it likely that this association might be due to confounding;

(4) given the data, what is the estimated impact of these exposures;

(5) in light of these estimates, are there appropriate actions that should be taken to limit risk.

I consider each, in turn.

EVIDENCE OF ASSOCIATION


More than 100 epidemiologic studies have been conducted in over 10 countries using a wide variety of study designs and ways of measuring exposure to EMFs, both in the residence and occupationally.  To summarize these studies, the weight of evidence approach has been applied several times, by both individuals and expert panels. There have been over two dozen expert panel reviews of the EMF issue, far too many to review here.  Two reviews, in which I participated, were conducted in the United States.  QUOTE "" 
 The first panel was convened by the National Research Council of the National Academy of Sciences.  After several years of meetings, workshops and deliberations, the group reported in the Executive Summary that, “Living in homes classified as being in the high wire-code category is associated with about a 1.5-fold excess of childhood leukemia (p.3).” 1  The second panel, convened by the National Institute of Environmental Health Sciences (NIEHS), was instructed to follow the procedures developed by the International Agency for Research on Cancer.   The Working Group concluded that, “ELF EMF are possibly carcinogenic to humans (Group 2B).”2    This was based principally on “the results of studies on childhood leukemia in residential environments and on CLL [chronic lymphocytic leukemia] in adults in occupational settings.”   My most recent meta-analyses, conducted for the California Department of Health Services, reported that the risk for leukemia was elevated and statistically significant, particularly at the higher exposure cutpoints.3  There was some evidence that supported an exposure-response gradient.  Two pooled analyses of childhood leukemia 4 5

statistically significantly elevated risks for those children at the highest exposure categories (>3 or 4 mG). QUOTE ""  

As a result of all of these studies, their apparent consistency, and the lack of an accepted mechanism of action that might have been used to justify the extrapolation of possible health effects from animals to humans, I do not understand the logic or reasoning behind the use animal experiment data in the determination of a safe exposure level to limit childhood cancer risk.  It is my belief that the human cancer epidemiologic data are more relevant in assessing the potential hazards to humans.  
BIAS


In 1999, I reviewed the emf literature for the California Department of Health Services.  I concluded that it is unlikely that selection bias can be the sole explanation of the reported associations between exposure to magnetic fields and childhood cancer incidence.  In a paper I published as part of that review,6 I stated that, “given the wide variety of study populations and measurement protocols, it is unlikely that a single design flaw has resulted in consistent effects across all studies and can be the sole explanation for the reported associations.”

CONFOUNDING


If an agent, in this case wire codes or magnetic field intensity, is correlated both with an outcome, such as childhood leukemia, and other factors, the role of those other factors, even if carcinogenic, does not invalidate the primary relationship.  Rather, those other factors are called confounders and must be adjusted for in the analyses to try to derive a measure of the independent effect of the primary factor, as has been done in many of the EMF studies.  One study shows that for another factor that itself is associated with both EMF exposure and childhood leukemia to be sufficient to explain the observed associations between EMF exposure and childhood cancer, that factor would have to be a very strong risk factor for childhood leukemia.7  It seems unlikely, but not impossible, that a major risk factor for leukemia could have gone largely unnoticed throughout all the studies conducted to date.  However, to have credibility for its presence, investigators will need to identify this unknown factor, specifically, and demonstrate statistically that it imparts a large enough leukemia risk to explain the observed association between EMF exposure and leukemia.  This is a tall order and has yet to be demonstrated despite the large number of studies conducted and the many potential risk factors assessed.

POTENTIAL IMPACT


Often, in developing policy, it is useful to estimate the effect of an intervention.  In this case, estimates of the magnitude of the elevated risk to children living in higher exposure areas (based on the pooled analyses and meta-analyses) can be combined with estimates of number of children living in higher exposure areas (based on household surveys) with the annual average incidence of childhood cancers to estimate the number that likely are due to exposure to EMF if, in fact, the observed association is causal.  Three studies have estimated the potential number of childhood leukemia cases attributable to EMF exposure.3 4 8  If the reported associations are causal, these studies suggest that as many as 120-175 additional cases per year in the US/North American may result from residential exposure alone. 

PRECAUTIONARY PRINCIPLE


In an article I published with Dr. Dale Jamieson QUOTE "" ,9 I address these concerns explicitly in the context of the Precautionary Principle.  In that piece, specifically addressing the EMF issue, we argue that, “since the scientific uncertainty is unlikely to be resolved in the foreseeable future, policy decisions must be based on the possibility of risk and the cost and technology of reducing exposure.”  Given the potential impact cited above, the question is whether it is a better strategy to:  (a) accept the science as proven and have government act to reduce exposures; (b) view the data as inconclusive and ignore the exposure in order to save remediation costs; or, (c) to prudently lower exposures of greatest concern in case the possible risk is shown eventually to be true.  As a public health professional, I believe strongly that prudent action to limit the exposure and possibly prevent several children from developing cancer is essential unless the costs (monetary and otherwise) outweigh the value of the impact on these childrens’ lives.
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