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Dear Commissioners,

I would like to thank you for your concern in this matter and the opportunity to provide
more info. The report that I referred to in my previous comment was prepared by 29
authors from ten countries (Sweden, USA, India, Italy, Greece, Canada, Denmark,
Austria, Slovac Republic, and Russia). Ten of the authors hold medical degrees (MD's),
21 PhD's, and three MsC, MA, or MPH's. The report is independent of industry or
government influence. It is quite Lengthy. I have enclosed a copy of the following
sections for each member.

Section 1 — Preface — An introduction. (3 pages).

Section 1 — Summary for the Public — Page 2 is a table of contents. (26 pages).

Conclusions — (14 pages).

Section 2 — Statement of the Problem — Talks about background and Objectives,
Problems with existing safety limits. (6 pages).

Section 3 ~ The Existing Public Exposure Standards — Talks about FCC exposure

- recommendations, International Radiofrequency Guidelines, and
Guidelines & Limits of other countries. (9 pages).

Section 4 — Evidence for Inadequacy of the Standards — Talks about outdated FCC
safety standards, The World Health Organization classifies radio-
frequency radiation as 2B Possible Human Carcinogen, The Presidents
Cancer Panel Report of 2010, The WHO research agenda, National
Academy of Sciences, National Research Council (2008), The

European Union Treaties Article 174, International Agency for Re-
search on Cancer, Health Protection Agency (United Kingdom), US
Government Radiofrequency Interagency Working Group Guidelines,
US FDA about research needs for radiofrequency exposure, FDA re-
quest to The National Institutes for Health to test RF for carcino -
genicity. Problems with current standards. (35 pages).

Section 22 - Precaution in Action — Global Public Health Advice Following Bio-

- Initiative 2007 — The AAEM signaled opposition to California Public
Utilities Commission to install wireless meters that elevate radio-
frequency, International Doctors Appeal signed by more than 1000
physicians & supported by tens of thousands of people from around
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the world warning of dangers of wireless communication, and Local
and National Country Actions (2007-2012). (9 pages).

Section 24 — Key Scientific Evidence and Public Health Policy Recommendations —
What was known in 2007 and what was known in 2012, Stress Proteins
and DNA as a Fractal Antenna, Fetal Effects, Studies of Sperm, Human
Stem Cell Studies, Phone Base Station Studies, Electrohypersensitiv-
ity Studies, Effects on the Blood Brain Barrier, Genetic Damage, Nerv-
ous System Damage, Vulnerability of Children, Who owns The Com-
mons of the Air? & Who should be allowed to pollute it?, Homeostasis

and Human Health Rights, Conclussions for Prudent Public Health

‘Planning, Standard of Evidence for Judging the Science, Sensitive
Populations Require Special Protection, Common Sense Measures.
(44 pages).

Section 25 — List of Biolnitiative Participants — This lists all 29 of the d1st1ngu1shed

participantsof the studies along with their title. (5 pages).

Much more detail on the research studies can be found online at the following website:
www.bioinitiative.org Please check it out.

I also enclosed a copy of the rebuttal letter drfated by David O Carpenter, MD Professor
Environmental Health Sciences and Director of the Institute for Health and the
Environment at State University of New York at Albany School of Public Health. It was
signed by more than 50 scientists and medical professionals in response to a letter
published in the Montreal daily Le Devoir last May claiming smart meters pose no risk
to public health.

To grasp better what is meant by the cumulative effect of all this wireless activity get
some popcorn and watch the Youtube movie called Resonance —Beings of frequency.
A real thought provoking eye opener.

Every state should have safe areas for people that are already chronically ill or cannot
tolerate electrosmog at current supposed safe levels. That is precisely why I moved here
after some guidance from Lupe Lerma, Director of Constituent Services for the Arizona
Governor's Office... I also paid a premium for my home based on a healthy environment.
I am not healthy but I am trying to maintain a level of stability. I do not want to see my
health decline and simultaneously my home depreciate in value. I live on disability
income and feel the fees proposed are too high and there should be some accommod-
ation for those with a true need.


http://www.bioinitiative.org
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Thank You (for your consideration),

Snowflake, Arizona 85937 |
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PREFACE

Today. the Biolnitiative 2012 Report updates five years of science, public health, public policy
and global response to the growing health issue of chronic exposure to electromagnetic fields and
radiofrequency radiation in the daily life of billions of people around the world.

The Biolnitiative 2012 Report has been prepared by 29 authors from ten countries®, ten holding
medical degrees (MDs), 21 PhDs, and three MsC, MA or MPHs. Among the authors are three
former presidents of the Bioelectromagnetics Society, and five full members of BEMS. One
distinguished author is the Chair of the Russian National Committee on Non-lonizing
Radiation. Another is a Senior Advisor to the European Environmental Agency. As in 2007,
each author is responsible for their own chapter.

The great strength of the Biolnitiative Report (www.bioinitiative.org) is that it has been done
independent of governments, existing bodies and industry professional societies that have clung
to old standards. Precisely because of this, the BioInitiative Report presents a solid scientific and
public health policy assessment that is evidence-based.

The Biolnitiative Report was first posted in August 2007. It still has a significant international
viewing audience. Each year, about 100,000 people visit the site. In the five years since it’s
publication, the Biolnitiative website has been accessed over 10.5 million times, or four times
every minute. Every five minutes on the average, a person somewhere in the world has logged
on. More than 5.2 million files and 1 million pages of information has been downloaded. That
is equivalent to more than 93,000 full copies of the 650+ page report (288.5 million kbytes).

The global conversation on why public safety limits for electromagnetic and radiofrequency
fields remain thousands of time higher than exposure levels that health studies consistently show
to be associated with serious health impacts has intensified since 2007. Roughly, 1800 new
studies have been published in the last five years reporting effects at exposure levels ten to
hundreds or thousands of times lower than allowed under safety limits in most countries of the
world. Yet, no government has instituted comprehensive reforms. Some actions have been
taken that highlight partial solutions. The Global Actions chapter presents milestone events that
characterize the international ‘sea change’ of opinion that has taken place, and reports on
precautionary advice and actions from around the world.

* Sweden (6), USA (10), India (2), Italy (2), Greece (2), Canada (2), Denmark (1), Austria (2),
Slovac Republic (1), Russia (1)

o
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The world’s populations — from children to the general public to scientists and physicians — are
increasingly faced with great pressures from advertising urging the incorporation of the latest
wireless device into their everyday lives. This is occurring even while an clementary
understanding the possible health consequences is beyond the ability of most people to grasp.
The exposures are invisible, the testing meters are expensive and technically difficult to operate,
the industry promotes new gadgets and generates massive advertising and lobbying campaigns
that silence debate, and the reliable, non-wireless alternatives (like wired telephones and utility
meters) are being discontinued against public will. There is little labeling, and little or no
informed choice. In fact there is often not even the choice to stay with safer, wired solutions, as
in the case of the ‘smart grid’ and smart wireless utility metering, an extreme example of a failed
corporate-governmental partnership strategy, ostensibly for energy conservation.

A collision of the wireless technology rollout and the costs of choosing unwisely is beginning
and will grow. The groundwork for this collision is being laid as a result of increased exposure,
especially to radiofrequency fields, in education, in housing, in commerce, in communications
and entertainment, in medical technologies and imaging, and in public and private transportation
by air, bus, train and motor vehicles. Special concerns are the care of the fetus and newborn, the
care for children with learning disabilities, and consideration of people under protections of the
Americans With Disabilities Act, which includes people who have become sensitized and
physiologically intolerant of chronic exposures. The 2012 Report now addresses these issues as
well as presenting an update of issues previously discussed.

Signed:%M 2 ZJL’[M WSigned: W{ %‘} L

David Carpenter, MD Cindy Sage, MA
Co-Editor Co-Editor
Biolnitiative Report Biolnitiative Report

L2
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SECTION 1

Summary for the Public
(2012 Supplement)

Cindy Sage, MA
Sage Associates
Co-Editor, Biolnitiative Report
Santa Barbara, CA USA

Prepared for the Biolnitiative Working Group
December 2012
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I. SUMMARY FOR THE PUBLIC
A. Introduction

The Biolnitiative Working Group concluded in 2007 that existing public safety
limits were inadequate to protect public health, and agreed that new, biologically-based
public safety limits were needed five years ago. The Biolnitiative Report was been
prepared by more than a dozen world-recognized experts in science and public health

policy; and outside reviewers also contributed valuable content and perspective.

From a public health standpoint, experts reasoned that it was not in the public
mterest to wait. In 2007, the evidence at hand coupled with the enormous populations
placed at possible risk was argued as sufficient to warranted strong precautionary
measures for RFR, and lowered safety limits for ELF-EMF. The ELF recommendations
were biologically-based and reflected the ELF levels consistently associated with
increased risk of childhood cancer, and further incorporated a safety factor that 1s
proportionate to others used in similar circumstances. The public health cost of doing

nothing was judged to be unacceptable in 2007.

What has changed in 2012? In twenty-four technical chapters, the
contributing authors discuss the content and implications of about 1800 new studies.
Overall, these new studies report abnormal gene transcription (Section 5); genotoxicity
and single-and double-strand DNA damage (Section 6); stress proteins because of the
fractal RF-antenna like nature of DNA (Section 7); chromatin condensation and loss of
DNA repair capacity in human stem cells (Sections 6 and 15); reduction in free-radical
scavengers - particularly melatonin (Sections 5, 9, 13, 14, 15, 16 and 17); neurotoxicity in
humans and animals (Section 9); carcinogenicity in humans (Sections 11, 12, 13, 14, 15,
16 and 17); serious impacts on human and animal sperm morphology and function
(Section 18); effects on the fetus, neonate and offspring (Section 18 and 19); effects on
brain and cranial bone development in the offspring of animals that are exposed to cell

phone radiation during pregnancy (Sections 5 and 18); and findings in autism spectrum

w
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disorders consistent with EMF/RFR exposure. This is only a snapshot of the evidence
presented in the Biolnitiative 2012 updated report.

There is remforced scientific evidence of risk from chronic exposure to low-
intensity electromagnetic fields and to wireless technologies (radiofrequency radiation
including microwave radiation). The levels at which effects are reported to occur is
lower by hundreds of times in comparison to 2007. The range of possible health effects
that are adverse with chronic exposures has broadened. There has been a big increase in
the number of studies looking at the effects of cell phones (on the belt, or in the pocket of
men radiating only on standby mode) and from wireless laptops on impacts to sperm
quality and motility; and sperm death (fertility and reproduction). In other new studies of
the fetus, infant and young child, and child-in-school — there are a dozen or more new
studies of importance. There is more evidence that such exposures damage DNA,
interfere with DNA repair, evidence of toxicity to the human genome (genes), more
worrisome effects on the nervous system (neurology) and more and better studies on the
effects of mobile phone base stations (wireless antenna facilities or cell towers) that

report lower RFR levels over time can result in adverse health impacts.

Importantly, some very large studies were completed on brain tumor risk from cell
phone use. The 13-country World Health Organization Interphone Final study (2010)
produced evidence (although highly debated among fractious members of the research
committee) that cell phone use at 10 years or longer, with approximately 1,640 hours of
cumulative use of a cell and/or cordless phone approximately doubles glioma risk in
adults. Gliomas are aggressive, malignant tumors where the average life-span following
diagnosis is about 400 days. That brain tumors should be revealed in epidemiological
studies at ONLY 10 or more years is significant; X-ray and other ionizing radiation
exposures that can also cause brain tumors take nearly 15-20 years to appear making
radiofrequency/microwave radiation from cell phones a very effective cancer-causing
agent. Studies by Lennart Hardell and his research team at Orebro University in Sweden
later showed that children who start using a mobile phone in early years have more than a

5-fold (more than a 500%) risk for developing a glioma by the time they are in the 20-29
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year age group. This has significant ranufications for public health intervention.

In short order, i1 2011 the World Health Organization International Agency on
Cancer Research (IARC) classified radiofrequency radiation as a Group 2B Possible
Human Carcinogen, joining the IARC classification of ELF-EMF that occurred in 2001.
The evidence for carcinogenicity for RFR was primarily from cell phone/brain tumor
studies but by IARC rules, applies to all RFR exposures (it applies to the exposure, not

just to devices like cell phones or cordless phones that emit RER).

B. Why We Care?

The stakes are very high. Exposure to electromagnetic fields (both extremely low-
frequency ELF-EMF from power frequency sources like power lines and appliances; and
radiofrequency radiation or RFR) has been linked to a variety of adverse health outcomes
that may have significant public health consequences. The most serious health endpoints
that have been reported to be associated with extremely low frequency (ELF) and/or
radiofrequency radiation (RFR) include childhood and adult leukemia, childhood and
adult brain tumors, and increased risk of the neurodegenerative diseases, Alzheimer’s and
amyotrophic lateral sclerosis (ALS). In addition, there are reports of increased risk of
breast cancer in both men and women, genotoxic effects (DNA damage, chromatin
condensation, micronucleation, impaired repair of DNA damage in human stem cells),
pathological leakage of the blood-brain barrier, altered immune function including
increased allergic and inflammatory responses, miscarriage and some cardiovascular
effects. Insomnia (sleep disruption) is reported in studies of people living in very low-
intensity RF environments with WI-FI and cell tower-level exposures. Short-term effects
on cognition, memory and learning, behavior, reaction time, attention and concentration,
and altered brainwave activity (altered EEG) are also reported in the scientific literature.
Biophysical mechanisms that may account for such effects can be found in various

articles and reviews (Sage, 2012).
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Traditional scientific consensus and scientific method is but one contributor to
deciding when to take public health action; rather, it 1s one of several voices that are
important in determining when new actions are warranted to protect public health.
Certainly it is important, but not the exclusive purview of scientists alone to determine

for all of society when changes are in the public health interest and welfare of children.

C. Do We Know Enough To Take Action?

Human beings are bioelectrical systems. Our hearts and brains are regulated by
internal bioelectrical signals. Environmental exposures to artificial EMF's can interact
with fuandamental biological processes in the human body. In some cases, this may cause
discomfort, or sleep disruption, or loss of well-being (impaired mental functioning and
impaired metabolism) or sometimes, maybe it is a dread disease like cancer or
Alzheimer’s disease. It may be interfering with one’s ability to become pregnant, or to
carry a child to full term, or result in brain development changes that are bad for the
child. It may be these exposures play a role in causing long-term impairments to normal
growth and development of children, tipping the scales away from becoming productive
adults. The use of common wireless devices like wireless laptops and mobile phones
requires urgent action simply because the exposures are everywhere in daily life; we need
to define whether and when these exposures can damage health, or the children of the

future who will be born to parents now immersed in wireless exposures.

Since World War II, the background level of EMF from electrical sources has
risen exponentially, most recently by the soaring popularity of wireless technologies such
as cell phones (six billion in 2011-12, up from two billion in 2006), cordless phones, WI-
FI ,WI-MAX and LTE networks. Some countries are moving from telephone landlines
(wired) to wireless phones exclusively, forcing wireless exposures on uninformed
populations around the world. These wireless exposures at the same time are now
classified by the world’s highest authority on cancer assessment, the World Health
Organization International Agency for Research on Cancer. to be a possible risk to
health.  Several decades of international scientific research confirm that EMFs are

biologically active in animals and in humans. Now, the balance has cleatly shifted to one
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of ‘presumption of possible adverse effects’ from chronic exposure. It is difficult to
conclude otherwise, when the bioeffects that are clearly now occurring lead to such
conditions as pathological leakage of the blood-brain barrier (allowmg toxins into the
brain tissues); oxidative damage to DNA and the human genome, preventing normal
DNA repair in human stem cells; interfering with health sperm production; producing
poor quality sperm or low numbers of healthy sperm, altering fetal brain development
that may be fundamentally tied to epidemic rates of autism and problems in school
children with memory, attention, concentration, and behavior; and leading to sleep

disruptions that undercut health and healing in numerous ways.

In today’s world, everyone is exposed to two types of EMFs: (1) extremely low
frequency electromagnetic fields (ELF) from electrical and electronic appliances and
power lines and (2) radiofrequency radiation (RFR) from wireless devices such as cell
phones and cordless phones, cellular antennas and towers, and broadcast transmission
towers. In this report we will use the term EMFs when referring to all electromagnetic
fields in general; and the terms ELF or RFR when referring to the specific type of
exposure. They are both types of non-ionizing radiation, which means that they do not
have sufficient energy to break off electrons from their orbits around atoms and ionize
(charge) the atoms, as do x-rays, CT scans, and other forms of ionizing radiation. A
glossary and definitions are provided in this report to assist you. Some handy definitions
you will probably need when reading about ELF and RF in this summary section (the

language for measuring it) are shown in Section 26 — Glossary.

II. SUMMARY OF THE SCIENCE
A. Evidence for Damage to Sperm and Reproduction

Several international laboratories have replicated studies showing adverse effects
on sperm quality, motility and pathology in men who use and particularly those who wear
a cell phone, PDA or pager on their belt or in a pocket (See Section 18 for references -
Agarwal et al, 2008; Agarwal et al, 2009; Wdowiak et al, 2007; De Iuliis et al, 2009;
Fejes et al, 2005; Aitken et al, 2005; Kumar, 2012). Other studies conclude that usage of
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cell phones. exposure to cell phone radiation. or storage of a mobile phone close to the
testes of human males affect sperm counts, motility, viability and structure (Aitken et al,
2004; Agarwal et al, 2007; Erogul et al. 2006). Ammal studies ha{’e demonstrated
oxidative and DNA damage, pathological changes in the testes of animals, decreased
sperm mobility and viability, and other measures of deleterious damage to the male germ
line (Dasdag et al, 1999; Yan et al, 2007; Otitoloju et al, 2010; Salama et al, 2008; Behari
et al, 2006; Kumar et al, 2012). There are fewer animal studies that have studied effects
of cell phone radiation on female fertility parameters. Panagopoulous et al (2012) report
decreased ovarian development and size of ovaries, and premature cell death of ovarian
follicles and nurse cells in Drosophila melanogaster. Gul et al (2009) reported rats
exposed to stand-by level RFR (phones on but not transmitting calls) had a decrease in
the number of ovarian follicles in pups born to these exposed dams. Magras and Xenos
(1997) reported irreversible infertility in mice after five (5) generations of exposure to
RFR at cell phone tower exposure levels of less than one microwatt per centimeter

squared ( W/em?2). See Section 18 for references.

HUMAN SPERM AND THEIR DNA ARE DAMAGED

Human sperm are damaged by cell phone radiation at very low intensities (0.00034 — 0.07

W/cm2). There is a veritable flood of new studies reporting sperm damage in humans and
animals, leading to substantial concems for fertility, reproduction and health of the offspring
(unrepaired de novo mutations in sperm). Exposure levels are similar to those resulting from
wearing a cell phone on the belt, or in the pants pocket, or using a wireless laptop computer on
the lap. Sperm lack the ability to repair DNA damage.

B. Evidence that Children are More Vulnerable: Many studies demonstrate
that children are more sensitive to environmental toxins of various kinds (See Section 24
for references - Barouki et al, 2012; Preston, 2004; WHO, 2002; Gee, 2009; Sly and
Carpenter, 2012). Some studies report that the fetus and young children are at greater
risk than are adults from exposure to environmental toxins. This is consistent with a large
body of information showing that the fetus and young child are more vulnerable than
older persons are to chemicals and ionizing radiation. The US Environmental Protection

Agency (EPA) proposes a 10-fold risk adjustment for the first 2 years of life exposure to
8
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carcinogens, and a 3-fold adjustment for vears 3 to 5. These adjustments do not deal with
fetal risk. and the possibility of extending this protection to the fetus should be examined,

because of fetus’ rapid organ development.

The Presidential Cancer Panel (2010) found that children “are at special risk due to their
smaller body mass and rapid physical deve opment, both of which magnify their
vulnerability to known carcinogens, including radiation.”

The American Academy of Pediatrics, in a letter to Congressman Dennis Kucinich dated
12 December 2012 states: “Children are disproportionatd y affected by environmentd
exposures, incduding cell phone radiation. The differences in bone density and the amount
of fluid in a child’s brain compared to an adult’ s brain could allow children to absorb
greater quantities of RF energy deeper intotheir brains than adults. It is essential that any
new standards for cell phones or other wird ess devices be based on protecting the
youngest and most vulnerable popul ations to ensure thay are safeguarded through their
lifetimes.”

The issue around exposure of children to RFR is of critical importance. Thereis
overwhelming evidence that children are more vulnerable than adults to many different
exposures (Sly and Carpenter, 2012), including RFR, and that the diseases of greatest
concern are cancer and effects on neurodevelopment. Yet parents place RFR-emitting
baby monitors in cribs, provide very young children with wireless toys, and give cell |
phones to young children, usually without any knowledge of the potential dangers. A
growing concern is the movement to make all student computer laboratories in schools
wireless. A wired computer laboratory will not increase RFR exposure, and will provide

safe access to the internet (Section, Sage and Carpenter, Biolnitiative 2012 Report).

C. Evidence for Fetal and Neonatal Effects: Effects on the developing
fetus from in-utero exposure to cell phone radiation have been observed in both human
and animal studies since 2006. Sources of fetal and neonatal exposures of concern
include cell phone radiation (both patemal use of wireless devices worn on the body and
maternal use of wireless phones during pregnancy). Sources include exposure to whole-
body RFR from base stations and WI-FI, use of wireless laptops, use of incubators for
newborns with excessively high ELF-EMF levels resulting in altered heart rate variability

and reduced melatonin levels in newborns, fetal exposures to MRI of the pregnant
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mother, and greater susceptibility to leukemia and asthma in the child where there have
been maternal exposures to ELF-EMF. Divan et al (2008) found that children born to
mothers who used cell phones during pregnancy develop more behavioral problems by
the time they have reached school age than children whose mothers did not use cell
phones during pregnancy. Children whose mothers used cell phones during pregnancy
had 25% more emotional problems, 35% more hyperactivity, 49% more conduct
problems and 34% more peer problems (Divan et al, 2008). Aldad et al (2012) showed
that cell phone radiation significantly altered fetal brain development and produced
ADHD-like behavior in the offspring of pregnant mice. Exposed mice had a dose-
dependent impaired glutamatergic synaptic transmission onto Layer V pyramidal
neurons of the prefrontal cortex. The authors conclude the behavioral changes were the
result of altered neuronal developmental programming in utero. Offspring mice were
hyperactive and had impaired memory function and behavior problems, much like the
human children in Divan et al (2008). See Sections 19 and 20 for references.
Fragopoulou et al (2012) reports that brain astrocyte development followed by proteomic
studies is adversely affected by DECT (cordless phone radiation) and mobile phone

radiation.

Fetal (in-utero) and early childhood exposures to cell phone radiation and wireless technologies
in general may be arisk factor for hyperactivity, learning disorders and behavioral problems in
school.

Common sense measures to limit both ELF-EMF and RF EMF in these populations is needed,
especially with respect to avoidable exposures like incubators that can be modified; and where
education of the pregnant mother with respect to laptop computers, mobile phones and other
sources of ELF-EMF and RF EMF are easily instituted.

A precautionary approach may provide the frame for decision-making where remediation actions
have to be realized to prevent high exposures of children and pregnant woman.

(Bellieni and Pinto, 2012 — Section 19)

10
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D. Evidence for Effects on Autism (Autism Spectrum Disorders)

Physicians and health care practitioners should raise the visibility of EMF/RFR as
a plausible environmental factor in ASD clinical evaluations and treatment protocols.
Reducing or removing EMF and wireless RFR stressors from the environment is a

reasonable precautionary action given the overall weight of evidence for a link to ASDs.

Several thousand scientific studies over four decades point to serious biological
effects and health harm from EMF and RFR. These studies report genotoxicity, single-
and double-strand DNA damage, chromatin condensation, loss of DNA repair capacity in
human stem cells, reduction in free-radical scavengers (particularly melatonin), abnormal
gene transcription, neurotoxicity, carcinogenicity, damage to sperm morphology and
function, effects on behavior, and effects on brain development in the fetus of human
mothers that use cell phones during pregnancy. Cell phone exposure has been linked to
altered fetal brain development and ADHD-like behavior in the offspring of pregnant

mice.

Many disrupted physiological processes and impaired behaviors in people with ASDs
closely resemble those related to biological and health effects of EMF/RFR exposure.
Biomarkers and indicators of disease and their clinical symptoms have striking
similarities. At the cellular and molecular level many studies of people with ASDs have
identified oxidative stress and evidence of free-radical damage, as well as deficiencies of
antioxidants such as glutathione. Elevated intracellular calcium in ASDs can be
associated with genetic mutations but more often may be downstream of inflammation or
chemical exposures. Lipid peroxidation of cell membranes, disruption of calcium
metabolism, altered brain wave activity and consequent sleep, behavior and immune
disfunction, pathological leakage of critical barriers between gut and blood or blood and
brain may also occur. Mitochondria may function poorly, and immune system
disturbances of various kinds are common. Changes in brain and autonomic nervous
system electrophysiology can be measured and seizures are far more common than in the

population at large. Sleep disruption and high levels of stress are close to universal. All

11
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of these phenomena have also been documented to result from or be modulated by

EME/RFR exposure.

Children with existing neurological problems that include cognitive, learning, attention,
memory, or behavioral problems should as much as possible be provided with wired (not
wireless) learning, living and sleeping environments.
Special education classrooms should observe 'no wireless' conditions to reduce avoidable
stressors that may impede social, academic and behavioral progress.
All children should reasonably be protected from the physiological stressor of
significantly elevated EMF/RFR (wireless in classrooms, or home environments).
School districts that are now considering all-wireless learning environments should be
strongly cautioned that wired environments are likely to provide better learning and
teaching environments, and prevent possible adverse health consequences for both
students and faculty in the long-term.
Monitoring of the impacts of wireless technology in learning and care environments
should be performed with sophisticated measurement and data analysis techniques that
are cognizant of the non-linear impacts of EMF/RFR and of data techniques most
appropriate for discerning these impacts.
There is sufficient scientific evidence to warrant the selection of wired internet, wired
classrooms and wired learning devices, rather than making an expensive and potentially

" health-harming commitment to wireless devices that may have to be substituted out later.
Wired classrooms should reasonably be provided to all students who opt-out of wireless
environments. (Herbert and Sage, 2012 — Section 20)

The public needs to know that these risks exist, that transition to wireless should not
be presumed safe, and that it is very much worth the effort to minimize exposures that
still provide the benefits of technology in learning, but without the threat of health risk

and development impairments to learning and behavior in the classroom.

Broader recommendations also apply, related to reducing the physiological
vulnerability to exposures, reduce allostatic load and build physiological resiliency
through high quality nutrition, reducing exposure to toxicants and infectious agents, and
reducing stress, all of which can be implemented safely based upon presently available
knowledge.
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E. Evidence for Electrohypersensitivity: The contentious question of whether
electrohypersensitivity exists as a medical conditon and what kinds of testing mught
reveal biomarkers for diagnosis and treatment has been furthered by several new studies
presented in Section 24 — Key Scientific Evidence and Public Health Policy
Recommendations. What is evident is that a growing number of people world-wide have
serious and debilitating symptoms that key to various types of EMF and RFR exposure.
Of this there is little doubt. The continued massive rollout of wireless technologies, in
particular the wireless ‘smart’ utility meter, has triggered thousands of complaints of ill-
health and disabling symptoms when the installation of these meters is in close proximity

to family home living spaces.

McCarty et al (2011) studied electrohypersensitivity in a patient (a female
physician). The patient was unable to detect the presence or absence of EMF exposure,
largely ruling out the possibility of bias. In multiple trials with the fields either on or not
on, the subject experienced and reported temporal pain, feeling of unease, skipped
heartbeats, muscle twitches and/or strong headache when the pulsed field (100 ms,
duration at 10 Hz) was on, but no or mild symptoms when it was off. Symptoms from
continuous fields were less severe than with pulsed fields. The differences between field
on and sham exposure were significant at the p <0.05 level. The authors conclude that
electromagnetic hypersensitivity is a neurological syndrome, and statistically reliable
somatic reactions can be provoked in this patient by exposure to 60-Hz electric fields at
300 volts per meter (V/m). Marino et al (2012) responded to comments on his study with
McCarty saying “ EMF hypersensitivity can occur as a bona fide environmentally
inducible neurological syndrome. Ve followed an empirical approach and demonsirated
a cause-and-effect relationship (p < 0.05) under conditions that permitted usto infer the
existence of electromagnetic hypersensitivity (EHS), a novel neurological syndrome.”

The team of Sandstrom, Hansson Mild and Lyskov produced numerous papers
between 1994 and 2003 involving people who are electrosensitive (See Section 24 -
Lyskov et al, 1995; Lyskov et al, 1998; Sandstrom et al, 1994; Sandstrom et al, 1995;
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Sandstrom et al, 1997; Sandstrom et al. 2003). Sandstrom et al (2003) presented
evidence that heart rate variability is impaired in people with electrical hypersensitivity

and showed a dysbalance of the autonomic nervous system.

“EHS patients had a disturbed pattern of circadian rhythms of HRF and
showed a relatively ‘ flat’ representation of hourly-recorded spectral power of the
HF component of HRV” . This research team also found that “ EHS patients have
a dysbalance of the autonomic nervous system (ANS) regulation with a trend to
hyper-sympathotonia, as measured by heart rate (HR) and electrodermal activity,
and a hyperreactivity to different external physical factors, as measured by brain
evoked potentials and sympathetic skin responses to visual and audio
stimulation.” (Lyskov et al, 2001 a,b; Sandstrom et al, 1997).

The reports referenced above provide evidence that persons who report being
electrosensitive differ from others in having some abnormalities in the autonomic

nervous system, reflected in measures such as heart rate variability.

F. Evidence for Effects from Cell Tower-Level RFR Exposures

Very low exposure RFR levels are associated with bioeffects and adverse health
effects. At least five new cell tower studies are reporting bioeffects in the range of 0.001
to 0.05 W/cm?2 at lower levels than reported in 2007 (0.05 to 0.1 uW/cm?2 was the range
below which, in 2007, effects were not observed). Researchers report headaches,
concentration difficulties and behavioral problems in children and adolescents; and sleep
disturbances, headaches and concentration problems in adults. Public safety standards
are 1,000 — 10,000 or more times higher than levels now commonly reported in mobile

phone base station studies to cause bioeffects.

Since 2007, five new studies of base-station level RFR at intensitites ranging from less
than 0.001 uW/cm2 to 0.05 uW/cm?2 report headaches, concentration difficulties and behavioral
problems in children and adolescents; and sleep disturbances, headaches and concentration
problems in adults.

14
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G. Evidence for Effects on the Blood-brain Barrier (BBB): The Lund
University (Sweden) team of Leif Salford, Bertil Persson and Henrietta Nittby has done
pioneering work on effects of very low level RFR on the human brain’s protective lining

— the barrier that protects the brain from large molecules and toxins that are in the blood.

THE BLOOD-BRAIN BARRIER IS AT RISK

The BBBis a protective barrier that prevents the flow of toxins into sensitive brain tissue.
Increased permeability of the BBB caused by celf phone RFR may result in neuronal
damage. Many research studies show that very | ow intensity exposures to RFR can affect
the blood-brain barrier (BBB) (mostly animal studies). Summing up theresearch, it is
more probable than unlikely that non-thermal EMF from cell phones and base stations
do have effects upon biol ogy. A single 2-hr exposure to cdl phone radiation can result in
increased leakage of the BBB, and 50 days after exposure, neuronal damage can be seen,
and at the later time point also albumin leakage is demonstrated. The levels of RFR
needed to affect the BBB have been shown to be asiow as 0.001 Wikg, or less than
holding a mobile phone at arm’slength. The USFCC standard is 1.6 Wkg; the ICNIRP
standard is 2 W/kg of energy (SAR) into brain tissue from cell/cordless phone use. Thus,
BBB effects occur at about 1000 times lower RFR exposurelevd s than the USand
ICNIRP limits altow. (Salford et al, 2012 - Section 10)

H. Evidence for Effects on Brain Tumors: The Orebro University (Sweden)
team led by Lennart Hardell, MD, an oncologist and medical researcher, has produced an
extraordinary body of work on environmental toxins of several kinds, including the

effects of radiofrequency/microwave radiation and cancer. Their 2012 work concludes:

“ Based on epidemiological studies there is a consistent pattern of increased risk for
glioma and acoustic neur oma associated with use of mobile phones and cordess phones.
The evidence comes mainly from two study centres, the Hardell group in Sveden and the
Interphone Study Group. No consistent pattern of an increased risk isseen for
meningioma. A systematic bias in the studies that explains the results would alsohave
been the case for meningioma. The different risk pattern for fumor type strengthens the
findings regarding glioma and acoustic neuroma. Meta-anal yses of the Hardell group
and Interphone studies show an increased risk for glioma and acoustic neuroma.
Qupportive evidence comes also from anatomical [ocalisation of the tumor to the most
exposed area of the brain, cumulative exposure in hours and latency time that all add to
the biological relevance of an increased risk. In addition risk cal culations based on
estimated absorbed dose give strength to the findings. (Hardell et al, 2012 — Section 11)

15
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“ Thereisreasonable basis to conclude that RF-EMFs are bioactive and have a

+ potential to cause health impacts. Thereis a consistent pattern of increased risk
i for glioma and acoustic neuroma associated with use of wireless phones (mobile
phones and cordless phones) mainly based on results from case-control studies
from the Hardell group and i nterphone Final Study results. Epidemiological
evidence gives that RF-EMF should be classified as a human carcinogen.

Based on our own research and review of other evidence the existing FCC/IEE
and ICNIRP public safety limits and reference levels are not adequate to protect
public health. New public health standards and limits are needed.

I. Evidence for Genotoxic Effects (Genotoxicity)

Genetic Damage (Genotoxicity Studies): There are at least several hundred published
papers that report EMF (ELF/RFR) can affect cellular oxidative processes (oxidative
damage). Increased free radical activity and changes in enzymes involved in cellular
oxidative processes are the most consistent effects observed in cells and animals after
EMF exposure. Aging may make an individual more susceptible to the detrimental
effects of ELF EMF from oxidative damage, since anti-oxidants may decline with age.
Clearly, the preponderance of genetic studies report DNA damage and failure to repair
DNA damage.

Fighty six (86) new papers on genotoxic effects of RFR published between 2007
and mid-2012 are profiled. Ofthese, 54 (63%) showed effects and 32 (37%)
showed no effects (Lai, 2012)

Forty three (43) new ELF-EMTF papers and two static magnetic field papers that
report on genotoxic effects of ELF-EMF published between 2007 and mid-2012
are profiled. Ofthese, 35 (81%) show effects and 8 (19%) show no effect.

(Lai, 2012 — Section 6).

K. Evidence for Effects on the Nervous System: Factors that act directly or
indirectly on the nervous system can cause morphological, chemical, or electrical
changes in the nervous system that can lead to neurological effects. Both RF and ELF

EMF affect neurological functions and behavior in animals and humans.
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| One hundred fifty five (155) new papers that report on neurological effects of
RFR published between 2007 and mid-2012 are profiled. Ofthese, 98 (63%)
| showed effects and 57 (37%) showed no effects.

Sixty nine (69) new ELF-EMF papers (including two static field papers) that
report on genotoxic effects of ELF-EMF published between 2007 and mid-2012
are profiled. Ofthese, 64 (93%) show effects and 5 (7%) show no effect.

(Lai, 2012 — Section 9)

K. Evidence for Cancer (Childhood Leukemia): With overall 42
epidemiological studies published to date power frequency EMFs are among the most
comprehensively studied environmental factors. Except ionizing radiation no other
environmental factor has been as firmly established to increase the risk of childhood

leukemia.

Sufficient evidence from epidemiological studies of an increased risk from exposure to EMF
(power frequency magnetic fields) that cannot be attributed to chance, bias or confounding.
Therefore, according to the rules of IARC such exposures can be classified as a Group 1
carcinogen (Known Carcinogen). (Kundi, 2012 — Section 12)

There is no other risk factor identified so far for which such unlikely conditions have been put
forward to postpone or deny the necessity to take steps towards exposure reduction. As one step
in the direction of precaution, measures should be implemented to guarantee that exposure due to
transmission and distribution lines is below an average of about 1 mG. This value is arbitrary at
present and only supported by the fact that in many studies this level has been chosen as a
reference. (Kundi, 2012 — Section 12)

L. Melatonin, Breast Cancer and Alzheimer’s Disease: Eleven (11) of the 13
published epidemiologic residential and occupational studies are considered to
provide (positive) evidence that high ELF magnetic fields (MF) exposure can
result in decreased melatonin production. The two negative studies had
important deficiencies that may certainly have biased the results. There is
sufficient evidence to conclude that long-term relatively high ELF MF exposure
can result in a decrease in melatonin production. It has not been determined to
what extent personal characteristics, e.g., medications, interact with ELF MF

exposure in decreasing melatonin production.

17
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i MEL ATONIN AND BREAST CANCER: There is sufficient evidence to conclude that

| long-term relatively high ELF MF exposure can result in a decrease in melatonin

production. It has not been determined to what extent personal characteristics, e.g.,
medications, interact with ELF MF exposure in decreasing melatonin production. New
research indicates that ELF MF exposure, in vitro, can significantly decrease melatonin
activity through effects on MT1, an important melatonin receptor. Five longitudinal
studies have now been conducted of low melatonin production as arisk factor for breast
cancer. There is increasingly strong longitudinal evidence that low melatonin
production is a risk factor for at least post-menopausal breast cancer.

(Davanipour and Sobel, 2012 — Section 13)

|

ALZHEIMER’S DISEASE: There is now evidence that a) high levels of
peripheral amyloid beta are arisk factor for AD and b) medium to high ELF MF
exposure can increase peripheral amyloid beta. High brain levels of amyloid
beta are also a risk factor for AD and medium to high ELF MF exposure to brain
cells likely also increases these cells’ production of amyloid beta. Thereis
considerable in vitro and animal evidence that melatonin protects against AD.
Therefore it is certainly possible that low levels of melatonin production are

associated with an increase in the risk of AD.

There is strong epidemiologic evidence that exposure to ELF MF is arisk factor for AD.

There are now twelve (12) studies of ELF MF exposure and AD or dementia.
Nine (9) of these studies are considered positive and three (3) are considered negative.
The three negative studies have serious deficiencies in ELF MF exposure classification
that results in subjects with rather low exposure being considered as having significant

exposure. There are insufficient studies to formulate an opinion as to whether

radiofrequency MF exposure is arisk or protective factor for AD.

There is now evidence that (i) high levels of peripheral amyloid beta are a risk factor for |

AD and (i) medium to high ELF MF exposure can increase peripheral amyloid beta.
High brain levels of amyloid beta are also a risk factor for AD and medium to high ELF
MF exposure to brain cells likely also increases these cells” production of amyloid beta.

There is considerable in vitro and animal evidence that melatonin protects against AD.
Therefore it is certainly possible that low levels of melatonin production are associated
with an increase in the risk of AD.

(Davanipour and Sobel, 2012 —Section 13)
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M. Stress, Stress Proteins and DNA as a Fractal Antenna: Any agent (EMF,
ionizing radiation, chemicals, heavy metals, etc) that continuously generates stress
proteins is not adaptive, and is harmful, if it is a constant provocation. The work of
Martin Blank and Reba Goodman of Columbia University has established that stress
proteins are produced by ELF-EMF and RFR at levels far below current safety standards
allow. Further, they think DNA is actually a very good fractal RF-antenna which is very
sensitive to low doses of EMF, and may induce the cellular processes that result in
chronic ‘unrelenting’ stress. That daily environmental levels of ELF-EMF and RFR can
and do throw the human body into stress protein response mode (out of homeostasis) is a
fundamental and continuous insult. Chronic exposures can then result in chronic ill-
health.

“ It appears that the DNA molecule is particularly vulnerable to damage by EMF
because of the coiled-coil configuration of the compacted molecule in the nucleus.
The unusual structure endows it with the self similarity of a fractal antenna and
the resulting sensitivity to a wide range of frequencies. The greater reactivity of
DNA with EMF, along with a vulnerability to damage, underscores the urgent
need to revise EMF exposure standards in order to protect the public. Recent
studies have also exploited the properties of stress proteins to devise therapies for
limiting oxidative damage and reducing foss of muscle strength associated with
aging.” (Blank, 2012- Section 7)

DNA acts as a ‘fractal antenna’ for EMF and RFR. The coiled-coil structure of DNA in the
nucleus makes the molecule react like a fractal antenna to a wide range of frequencies.

The structure makes DNA particularly vulnerable to EMF damage.

The mechanism involves direct interaction of EMF with the DNA molecule (claims that there are
no known mechanisms of interaction are patently false).

Many EMF frequencies in the environment can and do cause DNA changes.

The EMF-activated cellular stress response is an effective protective mechanism for cells exposed
to a wide range of EMF frequencies.

EMF stimulates stress proteins (indicating an assault on the cell).

EMF efficiently harms cells at a billion times lower levels than conventional heating.
(Blank, 2012- Section 7)
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Safety standards based on heating are irrelevant to protect against EMF -levels of
exposure. There is an urgent need to revise EMF exposure standards. Research has
shown thresholds are very low (safety standards must be reduced to limit biological
responses). Biologically-based EMF safety standards could be developed from the

research on the stress response.
(Blank, 2012- Section 7)

N. Effects of Weak-Field Interactions on Non-Linear Biological
Oscillators and Synchronized Neural Activity

A unifying hypothesis for a plausible biological mechanism to account for very
weak field EMF bioeffects other than cancer may lie with weak field interactions of
pulsed RFR and ELF-modulated RFR as disrupters of synchronized neural activity.
Electrical rhythms in our brains can be influenced by external signals. This is
consistent with established weak field effects on coupled biological oscillators in living
tissues. Biological systems of the heart, brain and gut are dependent on the cooperative
actions of cells that function according to principles of non-linear, coupled biological
oscillations for their synchrony, and are dependent on exquisitely timed cues from the
environment at vanishingly small levels (Buzsaki, 2006; Strogatz, 2003). The key to
synchronization is the joint actions of cells that co-operate electrically - linking
populations of biological oscillators that couple together in large arrays and synchronize
spontaneously. Synchronous biological oscillations in cells (pacemaker cells) can be
disrupted by artificial, exogenous environmental signals, resulting in desynchronization
of neural activity that regulates critical functions (including metabolism) in the brain, gut
and heart and circadian rhythms governing sleep and hormone cycles (Strogatz, 1987).
The brain contains a population of oscillators with distributed natural frequencies, which
pull one another into synchrony (the circadian pacemaker cells). Strogatz has addressed
the unifying mathematics of biological cycles and external factors disrupt these cycles
(Strogatz, 2001, 2003).  “Rhythms can be altered by a wide variety of agents and that
these perturbations must seriously alter brain performance” (Buzsaki, 2006).
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III. EMF EXPOSURE AND PRUDENT PUBLIC HEALTH PLANNING

Chronic exposure to low-intensity RFR and to ELF-modulated RFR at today’s
environmental levels in many cities will exceed thresholds for increased risk of many
diseases and causes of death (Sage and Huttunen, 2012). RFR exposures in daily life
alter homeostasis in human beings. These exposures can alter and damage genes, trigger
epigenetic changes to gene expression and cause de novo mutations that prevent genetic
recovery and healing mechanisms. These exposures may interfere with normal cardiac
and brain function; alter circadian rhythms that regulate sleep, healing, and hormone
balance; impair short-term memory, concentration, learning and behavior; provoke
aberrant immune, allergic and inflammatory responses in tissues; alter brain metabolism;
increase risks for reproductive failure (damage sperm and increase miscarriage risk); and
cause cells to produce stress proteins. Exposures now common in home and school
environments are likely to be physiologically addictive and the effects are particularly

serious in the young (Sage and Huttunen, 2012).

IV. RECOMMENDED ACTIONS
A. Defining preventative actions for reduction in RFR exposures

ELF-EMF AND RFR ARE CLASSIFIED AS POSSIBLE CANCER-CAUSING
AGENTS — WHY ARE GOVERNMENTS NOT ACTING?

The World Health Organization International Agency for Research on Cancer has
classified wireless radiofrequency as a Possible Human Carcinogen (May, 2011)*. The
designation applies to low-intensity RFR in general, covering all RFR-emitting devices
and exposure sources (cell and cordless phones, WI-FI, wireless laptops, wireless
hotspots, electronic baby monitors, wireless classroom access points, wireless antenna
facilities, etc). The IARC Panel could have chosen to classify RFR as a Group 4 —Not A
Carcinogen if the evidence was clear that RFR is not a cancer-causing agent. It could
also have found a Group 3 designation was a good interim choice (Insufficient Evidence).

TARC did neither.
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NEWSAFETY LIMITS MUST BE ESTABLISHED —
HEALTH AGENCIES SHOULD ACT NOW
Existing public safety limits (FCC and ICNIRP public safety limits) do not sufficiently
protect public health against chronic exposure from very low-intensity exposures. Ifno
mid-course corrections are made to existing and outdated safety limits, such delay will
magnify the public health impacts with even more applications of wireless-enabled

technologies exposing even greater populations around the world in daily life.

SCIENTIFIC BENCHMARKS FOR HARM PLUS SAFETY MARGIN = NEW
SAFETY LIMITS THAT ARE VALID

Health agencies and regulatory agencies that set public safety standards for ELF-EMF
and RFR should act now to adopt new, biologically-relevant safety limits that key to the
lowest scientific benchmarks for harm coming from the recent studies, plus a lower safety
margin. Existing public safety limits are too high by several orders of magnitude, if
prevention of bioeffects and resulting adverse health effects are to be minimized or
climinated. Most safety standards are a thousand times or more too high to protect

healthy populations, and even less effective in protecting sensitive subpopulations.

SENSITIVE POPULATIONS MUST BE PROTECTED
Safety standards for sensitive populations will more likely need to be set at lower levels
than for healthy adult populations. Sensitive populations include the developing fetus,
the infant, children, the elderly, those with pre-existing chronic diseases, and those with
developed electrical sensitivity (EHS).

PROTECTING NEW LIFE - INFANTS AND CHILDREN
Strong precautionary action and clear public health warnings are warranted immediately
to help prevent a global epidemic of brain tumors resulting from the use of wireless
devices (mobile phones and cordless phones). Common sense measures to limit both
ELF-EMF and RFR in the fetus and newborn infant (sensitive populations) are needed,

especially with respect to avoidable exposures like baby monitors in the crib and baby
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isolettes (incubators) in hospitals that can be modified; and where education of the

pregnant mother with respect to laptop computers, mobile phones and other sources of
ELF-EMF and RFR are easily instituted.

Wireless laptops and other wireless devices should be strongly discouraged in schools for

children of all ages.

~ STANDARD OF EVIDENCE FOR JUDGING THE SCIENCE
The standard of evidence for judging the scientific evidence should be based on good

public health principles rather than demanding scientific certainty before actions are
taken. \

WIRELESS WARNINGS FOR ALL
The continued rollout of wireless technologies and devices puts global public health at
risk from unrestricted wireless commerce unless new, and far lower exposure limits and

strong precautionary warnings for their use are implemented.

EMF AND RFR ARE PREVENTABLE TOXIC EXPOSURES

We have the knowledge and means to save global populations from mulit-generational
adverse health consequences by reducing both ELF and RFR exposures. Proactive and
immediate measures to reduce unnecessary EMF exposures will lower disease burden

and rates of premature death.

B. Defining new ‘effect level’ for RFR
Section 24 concludes that RFR ‘effect levels® for bioeffects and adverse health
effects justify new and lower precautionary target levels for RFR exposure. New
epidemiological and laboratory studies are finding effects on humans at lower exposure
levels where studies are of longer duration (chronic exposure studies). Real-world

experience is revealing worrisome evidence that sperm may be damaged by cell phones

o
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even on stand-by mode; and people can be adversely affected by placing new wireless
pulsed RFR transmitters (utility meters on the sides or interiors of homes), even when the
time-weighted average for RFR is miniscule in both cases.

There is increasing reason to believe that the critical factor for biologic
significance is the intermittent pulse of RF, not the time-averaged SAR. For example,
Hansson Mild et al, (2012) concluded there could be no effect on sleep and testicular
function from a GSM mobile phone because the “exposure in stand-by mode can be
considered negligible” . It may be that we, as a species, are more susceptable than we
thought to intermittent, very low-intensity pulsed RFR signals that can interact with
critical activities in living tissues. It is a mistake to conclude that the effect does not exist
because we cannot explain HOW it is happening or it upsets our our mental construct of

how things should work.

This highlights the serious limitation of not taking the nature of the pulsed RFR
signal (high intensity but intermittent, microsecond pulses of RFR) into account in the
safety standards. This kind of signal is biologically active. Even if it is essentially
mathematically invisible when the individual RFR pulses are time-averaged, it is

apparently NOT invisible to the human body and its proper biological functioning.

For these reasons, and in light of parallel scientific work on non-linear
biological oscillators including the accepted mathematics in this branch of science
regarding coupled oscillators (Bezsaki, 2006; Strogatz, 2001, 2003), it is essential to
think forward about the ramifications of shifting national energy strategies toward
ubiquitous wireless systems. And, it is essential to re-think safety standards to take into
account the exquisite sensitivity of biological systems and tissue interactions where the
exposures are pulsed and cumulatively insignificant over time-scale averaging, but highly

relevant to body processes and functioning. If it is true that weak-field effects have
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control elements over synchronous activity of neurons in the brain, and other pacemaker
cells and tissues in the heart and gut that drive essential metabolic pathways as a result,
then this will go far in explaining why living tissues are apparently so reactive to very
small inputs of pulsed RFR, and lead to better understanding of what is required for new,

biologically-based public exposure standards.

A reduction from the Biolnitiative 2007 recommendation of 0.1 uW/cm?2 (or
one-tenth of a microwatt per square centimeter) for camulative outdoor RFR down to
something three orders of magnitude lower (in the low nanowatt per square centimeter
range) is justified on a public health basis. We use the new scientific evidence
documented in this Report to identify ‘effect levels’ and then apply one\or more reduction
factors to provide a safety margin. A cautionary target level for cumulative, outdoor
pulsed RFR exposures for ambient wireless that could be applied to RFR sources from
cell tower antennas, WI-FI, WI-MAX and other similar sources is proposed. Research is
needed to determine what is biologically damaging about intermittent pulses of RFR, and
how to provide for protection in safety limits against it. With this knowledge it might be

feasible to recommend a higher time-averaged number.

A scientific benchmark of 0.003 uW/cm2 or three nanowatts per centimeter
squared for ‘lowest observed effect level’ for RFR is based on mobile phone base
station-level studies. Applying a ten-fold reduction to compensate for the lack of long-
term exposure (to provide a safety buffer for chronic exposure, if needed) or for children
as a sensitive subpopulation (if studies are on adults, not children) yields a 300 to 600
picowatts per square centimeter precautionary action level. This equates to a 0.3
nanowatts to 0.6 nanowatts per square centimeter as a reasonable, precautionary éction
level for chronic exposure to pulsed RFR.  Even so, these levels may need to change in

the future, as new and better studies are completed. This is what the authors said in 2007

]
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(Carpenter and Sage. 2007, Biolnitiative Report) and it remains true today in 2012. We
leave room for future studies that may lower or raise today’s observed ‘effects levels’ and

should be prepared to accept new information as a guide for new precautionary actions.
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BIOINITIATIVE 2012 - CONCLUSIONS Table 1-1

i Overall, these 1800 or so new studies report abnormal gene transcription (Section 5); genotoxicity
and single-and double-strand DN A damage (Section 6); stress proteins because of the fractal RF-

antenna like nature of DNA (Section 7); chromatin condensation and loss of DNA repair capacity

in human stem cells (Sections 6 and 15); reduction in fiee-radical scavengers - patticularly

melatonin (Sections 5, 9, 13, 14, 15, 16 and 17); neurotoxicity in humans and animals (Section 9),

carcinogenicity in humans (Sections 11, 12, 13, 14, 15, 16 and 17); serious impacts on human and
animal sperm morphology and function (Section 18); effects on offspring behavior (Section 18,
19 and 20); and effects on brain and cranial bone development in the offspring of animals that are
exposed to cell phone radiation during pregnancy (Sections 5 and 18). This is only a snapshot of

the evidence presented in the Biolnitiative 2012 updated report.

BIOEFFECTS ARE CLEARLY ESTABLISHED

Bioeffects are clearly established and occur at very low levels of exposure to
electromagnetic fields and radiofrequency radiation. Bioeffects can occur in the first few
minutes at levels associated with cell and cordless phone use. Bioeffects can also occur
from just minutes of exposure to mobile phone masts (cell towers), WI-FI, and wireless
utility ‘smart’ meters that produce whole-body exposure. Chronic base station level
exposures can result in illness.

BIOEFFECTS WITH CHRONIC EXPOSURES CAN REASONABLY BE
PRESUMED TO RESULT IN ADVERSE HEALTH EFFECTS

Many of these bioeffects can reasonably be presumed to result in adverse health effects if the
exposures are prolonged or chronic. This is because they interfere with normal body processes
(disrupt homeostasis), prevent the body from healing damaged DNA, produce immune system
imbalances, metabolic disruption and lower resilience to disease across multiple pathways.
Essential body processes can eventually be disabled by incessant external stresses (from system-
wide electrophysiological interference) and lead to pervasive impairment of metabolic and
reproductive functions.

LOW EXPOSURE LEVELS ARE ASSOCIATED WITH BIOEFFECTS AND
ADVERSE HEALTH EFFECTS AT CELL TOWER RFR EXPOSURE LEVELS

At least five new cell tower studies are reporting bioeffects in the range of 0.003 to 0.05 pW/cm2
at lower levels than reported in 2007 (0.05 to 0.1 uW/cm2 was the range below which, in 2007,
effects were not observed). Researchers report headaches, concentration difficulties and
behavioral problems in children and adolescents; and sleep disturbances, headaches and
concentration problems in adults. Public safety standards are 1,000 — 10,000 or more times higher
than levels now commonly reported in mobile phone base station studies to cause bioeffects.
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EVIDENCE FOR FERTILITY AND REPRODUCTION EFFECTS: HUMAN
SPERM AND THEIR DNA ARE DAMAGED

Human sperm are damaged by cell phione radiation at very low intensities in the low microwatt
! and nanowatt/cm2 range (0.00034 — 0.07 uW/cm2). There is a veritable flood of new studies
' reporting sperm damage in humans and animals, leading to substantial concerns for fertility,
reproduction and health of the offspring (unrepaired de novo mutations in sperm). Exposure
levels are similar to those resulting from wearing a cell phone on the belt, or in the pants pocket,
or using a wireless laptop computer on the lap. Sperm lack the ability to repair DNA damage.

Studies of human sperm show genetic (DNA) damage from cell phones on standby mode and
wireless laptop use. Impaired sperm quality, motility and viability occur at exposures of 0.00034
uW/cm?2 to 0.07 uW/cm2 with a resultant reduction in human male fertility. Sperm cannot repair

DNA damage.

Several international laboratories have replicated studies showing adverse effects on sperm
quality, motility and pathology in men who use and particularly those who wear a cell phone,
PDA or pager on their belt or in a pocket (Agarwal et al, 2008; Agarwal et al, 2009; Wdowiak et
al, 2007; De Iuliis et al, 2009; Fejes et al, 2005; Aitken et al, 2005; Kumar, 2012). Other studies
conclude that usage of cell phones, exposure to cell phone radiation, or storage of a mobile phone
close to the testes of human males affect sperm counts, motility, viability and structure (Aitken et
al, 2004; Agarwal et al, 2007; Erogul et al,, 2006). Animal studies have demonstrated oxidative
and DNA damage, pathological changes in the testes of animals, decreased sperm mobility and
viability, and other measures of deleterious damage to the male germ line (Dasdag et al, 1999;
Yan et al, 2007; Otitoloju et al, 2010; Salama et al, 2008; Behari et al, 2006; Kumar et al, 2012).
There are fewer animal studies that have studied effects of cell phone radiation on female fertility
parameters. Panagopoulous et al. 2012 report decreased ovarian development and size of ovaries,
and premature cell death of ovarian follicles and nurse cells in Drosophila melanogaster. Gul et
al (2009) report rats exposed to stand-by level RFR (phones on but not transmitting calls) caused
decrease in the number of ovarian follicles in pups born to these exposed dams. Magras and
Xenos (1997) reported irreversible infertility in mice after five (5) generations of exposure to
RFR at cell phone tower exposure levels of less than one microwatt per centimeter squared
(WW/cm2).

EVIDENCE THAT CHILDREN ARE MORE VULNERABLE

There is good evidence to suggest that many toxic exposures to the fetus and very young child
have especially detrimental consequences depending on when they occur during critical phases of
growth and development (time windows of critical development), where such exposures may lay

the seeds of health harm that develops even decades later. Existing FCC and ICNIRP public
safety limits seem to be not sufficiently protective of public health, in particular for the young
(embryo, fetus, neonate, very young child).

The Presidential Cancer Panel (2010) found that children ‘are at special risk due to their smaller
body mass and rapid physical developnient, both of which magnify their vulnerability to known
carcinogens, including radiation.”
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' The American Academy of Pediatrics, in a letter to Congressman Dennis Kucinich dated 12

. December 2012 states “Children are disproportionarely affecred by environmental exposures,

" including cell phone radiarion. The differences in bone densiry and the amount of fluidin a

' child’'s brain compared to an aduit’s brain could dl ow children to absorb greater quantities of
RF energy deeper into their brains than adulrs. It is essential thar anv new standards for cell

3 phones or other wireless devices be based on protecting the youngest and most vulnerable

1 populations to ensure thay are safeguarded through their hfetlmes

FETAL AND NEONATAL EFFECTS OF EMF

Fetal (in-utero) and early childhood exposures to cell phone radiation and wireless technologies
in general may be a risk factor for hyperactivity, learning disorders and behavioral problems in
school.

Fetal Development Studies: Effects on the developing fetus from in-utero exposure to cell
phone radiation have been observed in both human and animal studies since 2006. Divan et al
(2008) found that children born of mothers who used cell phones during pregnancy develop more
behavioral problems by the time they have reached school age than children whose mothers did
not use cell phones during pregnancy. Children whose mothers used cell phones during
pregnancy had 25% more emotional problems, 35% more hyperactivity, 49% more conduct
problems and 34% more peer problems
(Divan et al., 2008).

Common sense measures to limit both ELF-EMF and RF EMF in these populations is needed,
especially with respect to avoidable exposures like incubators that can be modified; and where
education of the pregnant mother with respect to laptop computers, mobile phones and other
sources of ELF-EMF and RF EMF are easily instituted.

Sources of fetal and neonatal exposures of concern include cell phone radiation (both paternal use
of wireless devices worn on the body and maternal use of wireless phones during pregnancy).
Exposure to whole-body RFR from base stations and WI-F1, use of wireless laptops, use of
incubators for newborns with excessively high ELF-EMF levels resulting in altered heart rate
variability and reduced melatonin levels in newborns, fetal exposures to MRI of the pregnant
mother, and greater susceptibility to leukemia and asthma in the child where there have been

maternal exposures to ELF-EMF. -

A precautionary approach may provide the frame for decision-making where remediation actions
have to be realized to prevent high exposures of children and pregnant woman.

(Bellieni and Pinto, 2012 — Section 19)
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EMF/RFR AS A PLAUSIBLE BIOLGICAL MECHANISM FOR AUTISM (ASD)

U« Children with existing neurological problems that include cognitive, learning, attention, |
| memory, or behavioral problems should as much as possible be provided with wired (not

% wireless) learning, living and sleeping environments,

! » Special education classrooms should observe 'no wireless' conditions to reduce avoidable
stressors that may impede social, academic and behavioral progress.

+ All children should reasonably be protected from the physiological stressor of significantly
elevated EMF/RFR (wireless in classrooms, or iome environments).

* School districts that are now considering all-wireless learning environments should be strongly
cautioned that wired environments are likely to provide better learning and teaching
environments, and prevent possible adverse health consequences for both students and faculty in
the long-term.

*+ Monitoring of the impacts of wireless technology in leaming and care environments should be
performed with sophisticated measurement and data analysis techniques that are cognizant of the
non-linear impacts of EMF/RFR and of data techniques most appropriate for discerning these
impacts.

* Thereis sufficient scientific evidence to warrant the selection of wired internet, wired
classrooms and wired learning devices, rather than making an expensive and potentially health-
harming commitment to wireless devices that may have to be substituted out later, and

» Wired classrooms should reasonably be provided to all students who opt-out of wireless
environments. (Herbert and Sage, 2012 — Section 20)

Many disrupted physiological processes and impaired behaviors in people with ASDs closely
resemble those related to biological and health effects of EMF/RFR exposure. Biomarkers and
indicators of disease and their clinical symptoms have striking similarities. Broadly speaking,
these types of phenomena can fall into one or more of several classes: a) alteration of genes or
gene expression, b) induction of change in brain or organismic development, c) alteration of
phenomena modulating systemic and brain function on an ongoing basis throughout the life
course (which can include systemic pathophysiology as well as brain-based changes), and d)
evidence of functional alteration in domains such as behavior, social interaction and attention

known to be challenged in ASD.

Several thousand scientific studies over four decades point to serious biological effects and
health harm from EMF and RFR. These studies report genotoxicity, single-and double-strand
DNA damage, chromatin condensation, loss of DNA repair capacity in human stem cells,
reduction in free-radical scavengers (particularly melatonin), abnormal gene transcription,
neurotoxicity, carcinogenicity, damage to sperm morphology and function, effects on behavior,
and effects on brain development in the fetus of human mothers that use cell phones during
pregnancy. Cell phone exposure has been linked to altered fetal brain development and ADHD-
like behavior in the offspring of pregnant mice.

Reducing life-long health risks begins in the earliest stages of embryonic and fetal development,
1s accelerated for the infant and very young child compared to adults, and is not complete in
young people (as far as brain and nervous system maturation) until the early 20’s. Windows of
critical development mean that risk factors once laid down in the cells, or in epigenetic changes in
the genome may have grave and life-long consequences for health or illness for every individual.
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All relevant environmental conditions. including EMF and RER. which can degrade the human
. genome, and mmpair normal health and development of species including homo sapiens, should be
| given weight in defining and implementing prudent, precautionary actions to protect public
| health.

Allostatic load in autism and autistic decompensation - we may be at a tipping point that can be
pushed back by removing unnecessary stressors like EMF/RFR and building resilience.

The consequence of ignoring clear evidence of large-scale health 1isks to global populations,
when the risk factors are largely avoidable or preventable is too high a risk to take. With the
epidemic of autism (ASD) putting the welfare of children, and their families in peril at a rate of
one family in 88, the rate still increasing annually, we cannot afford to ignore this body of
evidence. The public needs to know that these risks exist, that transition to wireless should not be
presumed safe, and that it is very much worth the effort to minimize exposures that still provide
the benefits of technology in learning, but without the threat of health risk and development
impairments to learning and behavior in the classroom.

(Herbert and Sage, 2010 — Section 20)

THE BLOOD-BRAIN BARRIER IS AT RISK

The BBB is a protective barrier that prevents the flow of foxins into sensitive brain tissue.
Increased permeability of the BBB caused by cell phone RFR may result in neuronal damage.
Many research studies show that very low intensity exposures to RFR can gffect the blood-brain
barrier (BBB) (mostly animal studies). Summing up the research, it is more probable than
unlikely that non-thermal EMF fiom cell phones and base stations do have effects upon biology.
A single 2-hr exposure to cell phone radiation can result in increased leakage of the BBB, and 50
days after exposure, neuronal damage can be seen, and at the later time point also albumin
leakage is demonstrated. The levels of RFR needed to affect the BBB have been shown to be as
low as 0.001 W/kg, or less than hading a mobile phone at arm'sfength. The USFCC standard is
1.6 W/kg; the ICNIRP standard is 2 W/kg of energy (SAR) into brain tissue fiom cell/cordless
phone use. Thus, BBB effects occur at about 1000 times lower RFR exposure levels than the US
and ICNIRP limits allow. (Salford, 2012 - Section 10)

If the blood-brain barrier is vulnerable to serious and on-going damage from wireless
exposures, then we should perhaps also be looking at the blood-ocular barrier (that
protects the eyes), the blood-placenta barrier (that protects the developing fetus) and the
blood-gut barrier (that protects proper digestion and nutrition), and the blood-testes

barrier (that protects developing sperm) to see if they too can be damaged by RFR.
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EPIDEMIOLOGICAL STUDIES CONSISTENTLY SHOW ELEVATIONS IN
RISK OF BRAIN CANCERS

Brain Tumors: There is a consistent pattern of increased tisk of glioma and acoustic
neuroma associated with use of mobile phones and cordless phones.

“ Based on epidemidlogical studies there is a consistent pattern of increased risk for glioma and
dcoustic neuroma associated with use of mobile phones and cordless phones. The evidence comes
mainly from two study centres, the Hardell group in Sweden and the Interphone Study Group. No
consistent pattern of an increased risk is seen for meningioma. A systematic bias in the studies
that explains the results would also have been the case for meningioma. The different risk pattern
Jor tumor type strengthens the findings regarding glioma and acoustic neuroma. Meta-analyses
of the Hardell group and Interphone studies show an increased risk for glioma and acoustic
neuroma. Supportive evidence comes also from anatomical localisation of the tumor to the most
exposed area of the brain, cumulative exposure in hours and latency time that all add to the
biological relevance of an increased risk. In addition risk calculations based on estimated
absorbed dose give strength to the findings. (Hardell, 2012 — Section 11)

“ There is reasonable basis to conclude that RF-EMFs are bioactive and have a potential
to cause health impacts. There is a consistent pattern of increased risk for glioma and
acoustic neuroma associated with use of wireless phones (inobile phones and cordless
phones) mainly based on results from case-control studies from the Hardell group and
Interphone Final Study results. Epidemiological evidence gives that RF-EMF should be
classified as a human carcinogen.

Based on our own research and review of other evidence the existing FCC/IEE and
ICNIRP public safety limits and reference levels are not adequate to protect public
health. New public health standards and limits are needed.

EVIDENCE FOR GENETIC EFFECTS

Eighty six (86) new papers on genotoxic effects of RFR published between 2007
and mid-2012 are profiled. Ofthese, 54 (63%) showed effects and 32 (37%)
showed no effects.

Forty three (43) new ELF-EMF papers and two static magnetic field papers that
report on genotoxic effects of ELF-EMF published between 2007 and mid-2012
are profiled. Ofthese, 35 (81%) show effects and 8 (19%) show no effect.
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EVIDENCE FOR NEUROLOGICAL EFFECTS

. One hundred fifty five (155) new papers that report on neurological effects of
RFR published between 2007 and mid-2012 are profiled. Of these, 98 (63%0)
showed effects and 57 (37%) showed no effects.

Sixty nine (69) new ELF-EMF papers (including two static field papers) that
report on genotoxic effects of ELF-EMF published between 2007 and mid-2012
are profiled. Ofthese, 64 (93%) show effects and 5 (7%) show no effect.

EVIDENCE FOR CHILDHOOD CANCERS (LEUKEMIA)

With overall 42 epidemiological studies published to date power frequency EMFs are
among the most comprehensively studied environmental factors. Except ionizing
radiation no other environmental factor has been as firmly established to increase the risk
of childhood leukemia.

Sufficient evidence from epidemiological studies of an increased risk from exposure to
EMF (power frequency magnetic fields) that cannot be attributed to chance, bias or
confounding. Therefore, according to the rules of IARC such exposures can be classified
as a Group 1 carcinogen (Known Carcinogen).

There is no other risk factor identified so far for which such unlikely conditions have
been put forward to postpone or deny the necessity to take steps towards exposure
reduction. As one step in the direction of precaution, measures should be implemented to
guarantee that exposure due to transmission and distribution lines is below an average of
about 1 mG. This value is arbitrary at present and only supported by the fact that in many
studies this level has been chosen as a reference.

Base-station level RFR at levels ranging from less than 0.001 uW/cm?2 to 0.05 uW/cm?2.

In 5 new studies since 2007, researchers report headaches, concentration difficulties and

behavioral problems in children and adolescents; and sleep disturbances, headaches and
concentration problems in adults.
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MELATONIN, BREAST CANCERAND ALZHEIMER’ S DISEASE

MELATONIN AND BREAST CANCER

Conclusion: Eleven (11) of the 13 published epidemiologic residential and
occupational studies are considered to provide (positive) evidence that high ELF
MF exposure can result in decreased melatonin production. The two negative
studies had important deficiencies that may certainly have biased the results.
There is sufficient evidence to conclude that long-term relatively high ELF MF
exposure can result in a decrease in melatonin production. It has not been
determined to what extent personal characteristics, e.g., medications, interact
with ELF MF exposure in decreasing melatonin production

Conclusion: New research indicates that ELF MF exposure, in vitro, can
significantly decrease melatonin activity through effects on MT1, an important
melatonin receptor.

ALZHEIMER'’S DISEASE

There is strong epidemiologic evidence that exposure to ELF MF is arisk factor for AD.
There are now twelve (12) studies of ELF MF exposure and AD or dementia which .
Nine (9) of these studies are considered positive and three (3) are considered negative.
The three negative studies have serious deficiencies in ELF MF exposure classification
that results in subjects with rather low exposure being considered as having significant
exposure. There are insufficient studies to formulate an opinion as to whether
radiofrequency MF exposure is a risk or protective factor for AD.

There is now evidence that (i) high levels of peripheral amyloid beta are arisk factor for
AD and (if) medium to high ELF MF exposure can increase peripheral amyloid beta.
High brain levels of amyloid beta are also a risk factor for AD and medium to high ELF
MF exposure to brain cells likely also increases these cells® production of amyloid beta.

There is considerable in vitro and animal evidence that melatonin protects against AD.
Therefore it is certainly possible that low levels of melatonin production are associated
with an increase in the risk of AD.

(Davanipour and Sobel, 2012 — Section 13)
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STRESS PROTEINS AND DNA AS A FRACTAL ANTENNA FOR RFR

' DNA acts as a ‘fractal antenna’ for EMF and RFR.

The coiled-coil structure of DNA in the nucleus makes the molecule react like a fractal
antenna to a wide range of frequencies.

The structure makes DNA particularly vulnerable to EMF damage.

The mechanism involves direct interaction of EMF with the DNA molecule (claims that
there are no known mechanisms of interaction are patently false)

Many EMF frequencies in the environment can and do cause DNA changes.

The EMF-activated cellular stress response 1s an effective protective mechanism for cells
exposed to a wide range of EMF frequencies.

EMF stimulates stress proteins (indicating an assault on the cell).

EMF efficiently harms cells at a billion times lower levels than conventional heating.

Safety standards based on heating are irrelevant to protect against EMF-levels of
exposure. There is an urgent need to revise EMF exposure standards. Research has
shown thresholds are very low (safety standards must be reduced to limit biological
responses). Biologically-based EMF safety standards could be developed from the

research on the stress response.

EVIDENCE FOR DISRUPTION OF THE MODULATING SIGNAL
HUMAN STEM CELL DNA DOES NOT ADAPT OR REPAIR

Human stem cells do not adapt to chronic exposures to non-thermal microwave (cannot
repair damaged DNA), and damage to DNA in genes in other cells generally do not repair
as efficiently.

Non-thermal effects of microwaves depend on variety of biological and physical
parameters that should be taken into account in setting the safety standards. Emerging
evidence suggests that the SAR concept, which has been widely adopted for safety
standards, is not useful alone for the evaluation of health risks from non-thermal
microwave of mobile communication. Other parameters of exposure, such as frequency,
modulation, duration, and dose should be taken into account.

Lower intensities are not always less harmful; they may be more harmful.

Intensity windows exist, where bioeffects are much more powerful.
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A linear, dose-response relationship test is probably invalid for testing of RFR and EMF
j (as 1s done in chemicals testing for toxicity).

Resonant frequencies may result in biological effects at very low intensities comparable
to base station (cell tower) and other microwave sources used in mobile communications.
These exposures can cause health risk. The current safety standards are insufficient to
protect from non-thermal microwave effects.

The data about the effects of microwave at super-low intensities and significant role of
duration of exposure in these effects along with the data showing that adverse effects of
non-thermal microwave from GSM/UMTS mobile phones depend on carrier frequency
and type of the microwave signal suggest that microwave from base-stations/masts,
wireless routers, WI-FI and other wireless devices and exposures in common use today
can also produce adverse effects at prolonged durations of exposure.

Most of the real signals that are in use in mobile communication have not been tested so
far. Very little research has been done with real signals and for durations and
intermittences of exposure that are relevant to chronic exposures from mobile

communication. In some studies, so-called “mobile communication-like” signals were
investigated that in fact were different from the real exposures in such important aspects
as intensity, carrier frequency, modulation, polarization, duration and intermittence.

New standards should be developed based on knowledge of mechanisms of non-thermal
effects. Importantly, because the signals of mobile communication are completely
replaced by other signals faster then once per 10 years, duration comparable with latent
period, epidemiologic studies cannot provide basement for cancer risk assessment from
upcoming new signals.

In many cases, because of ELF modulation and additional ELF fields created by the
microwave sources, for example by mobile phones, it is difficult to distinguish the effects
of exposures to ELF and microwave. Therefore, these combined exposures and their
possible cancer risks should be considered in combination.

As far as different types of microwave signals (carrier frequency, modulation,
polarization, far and near field, intermittence, coherence, ezc.) may produce different
effects, cancer risks should ideally be estimated for each microwave signal separately.

The Precautionary Principle should be implemented while new standards are in progress.
It should be anticipated that some part of the human population, such as children,

pregnant women and groups of hypersensitive persons could be especially sensitive to the
non-thermal microwave exposures.
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N. EFFECTS OF WEAK-FIELD INTERACTIONS ON NON-LINEAR
BIOLOGICAL OSCILLATORS AND SYNCHRONIZED NEURAL ACTIVITY

A unifying hypothesis for a plausible biological mechanism to account for very weak
field EMF bioeffects other than cancer may lie with weak field interactions of pulsed RFR and
ELF-modulated RFR as disrupters of synchronized neural activity. Electrical rhythms in our
brains can be influenced by extemnal signals. This is consistent with established weak field effects
on coupled biological oscillators in living tissues. Biological systems of the heart, brain and gut
are dependent on the cooperative actions of cells that function according to principles of non-
linear, coupled biological oscillations for their synchrony, and are dependent on exquisitely timed
cues from the environment at vanishingly small levels (Buzsaki, 2006; Strogatz, 2003). The key
to synchronization is the joint actions of cells that co-operate electrically - linking populations of
biological oscillators that couple together in large arrays and synchronize spontaneously.
Synchronous biological oscillations in cells (pacemaker cells) can be disrupted by artificial,
exogenous environmental signals, resulting in desynchronization of neural activity that regulates
critical functions (including metabolism) in the brain, gut and heart and circadian rhythms
governing sleep and hormone cycles (Strogatz, 1987). The brain contains a population of
oscillators with distributed natural frequencies, which pull one another into synchrony (the
circadian pacemaker cells). Strogatz has addressed the unifying mathematics of biological cycles
and external factors disrupt these cycles (Strogatz, 2001, 2003).  “Rhythms can be altered by a
wide variety of agents and that these perturbations must serioudy alter brain performance’
(Buzsaki, 2006).

“ Organisms are biochemically dynamic. They are continuously subjected to time-varying
conditions in the form of both extrinsic driving fiom the environment and intrinsic rhythms
generated by specialized cellular clocks within the organism itself. Relevant examples of the
latter ave the cardiac pacemaker located at the sinoatrial node in mammalian hearts (1) and the
circadian clock residing at the suprachiasmatic nuclei in mammalian brains (2). These rhythm
generators are composed of thousands of clock cells that are intrinsically diverse but
nevertheless manage to function in a coherent oscillatory state. This is the case, for instance, of
the circadian oscillations exhibited by the suprachiasmatic nuclei, the period of which is known
to be determined by the mean period of the individual neurons making up the circadian clock (3—
7). The mechanisms by which this collective behavior arises remain to be understood.” (Strogatz,
2001; Strogatz, 2003)

Synchronous biological oscillations in cells (pacemaker cells) can be disrupted by
artificial, exogenous environmental signals, resulting in desynchronization of neural
activity that regulates critical functions (including metabolism) in the brain, gut and heart
and circadian rhythms governing sleep and hormone cycles. The brain contains a
population of oscillators with distributed natural frequencies, which pull one another into
synchrony (the circadian pacemaker cells). Strogatz has addressed the unifying

mathematics of biological cycles and external factors disrupt these cycles.
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EMF AND RFR MAKE CHEMICAL TOXINS MORE HARMFUL

EMF acts on the body like other environmental toxicants do (heavy metals, organic
chemicals and pesticides). Both toxic chemicals and EMF may generate free radicals.
produce stress proteins and cause indirect damage to DNA. Where there is combined

exposure the damages may add or even synergistically interact, and result in worse

damage to genes.

EMTF IS SUCCESSFULLY USED IN HEALING AND DISEASE TREATMENTS

“ The potential application of the up-regulation of the HSP70 gene by both ELF-EMF and
nanosecond PEMF in clinical practice would include trauma, surgery, peripheral nerve damage,
orthopedic fracture, and vascular graft support, among others. Regardless of pulse design, EMF
technology has been shown to be effective in bone healing [ 5], wound repair {11] and neural
regeneration [31,36,48,49,51,63,64,65,66]. In terms of clinical applica- tion, EMF-induction of
elevated levels of hsp70 protein also confers protection against hypoxia [61] and aid myocardial
Junction and survival [20,22]. Given these results, we are particularly interested in the
translational significance of effect vs. efficacy which is not usually reported by designers or
investigators of EMF devices. More precise description of EM pulse and sine wave paranieters,
including the specnﬁc EM output sector, will provide consistency and “ scientific bass in
reporting findings.”

* The degree of dectromagnetic field-effects on biological systems is known to be dependent on a
number of criteria in the waveform pattern of the exposure system used; these include frequency,
duration, wave shape, and relative orientation of the fields [6,29,32,33,39,40]. In some cases
pulsed fields have demonstrated increased efficacy over static designs [19,21] in both medical
and experimental settings.”

(Madkan et al, 2009)

ELF-EMF AND RFR ARE CLASSIFIED AS POSSIBLE CANCER-CAUSING
AGENTS -WHY ARE GOVERNMENTS NOT ACTING?

The World Health Organization International Agency for Research on Cancer has
classified wireless radiofrequency as a Possible Human Carcinogen (May, 2011)*. The
designation applies to low-intensity RFR in general, covering all RFR-emitting devices
and exposure sources (cell and cordless phones, WI-FI, wireless laptops, wireless
hotspots, electronic baby monitors, wireless classroom access points, wireless antenna
facilities, etc). The IARC Panel could have chosen to classify RFR as a Group 4 — Not A
Carcinogen if the evidence was clear that RFR is not a cancer-causing agent. It could

also have found a Group 3 designation was a good interim choice (Insufficient Evidence).
TARC did neither.

Meters
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NEW SAFETY LIMITS MUST BE ESTABLISHED - HEALTH AGENCIES
SHOULD ACT NOW

Existing public safety limits (FCC and ICNIRP public safety limits) do not sufficiently
protect public health against chronic exposure from very low-intensity exposures. If no
mid-course corrections are made to existing and outdated safety limits, such delay will
magnify the public health impacts with even more applications of wireless-enabled
technologies exposing even greater populations around the world in daily life.

SCIENTIFIC BENCHMARKS FOR HARM PLUS SAFETY MARGIN =NEW
SAFETY LIMITS THAT ARE VALID

Health agencies and regulatory agencies that set public safety standards for ELF-EMF
and RFR should act now to adopt new, biologically-relevant safety limits that key to the
lowest scientific benchmarks for harm coming from the recent studies, plus a lower safety
margin. Existing public safety limits are too high by several orders of magnitude, if
prevention of bioeffects and minimization or elimination of resulting adverse human
health effects. Most safety standards are a thousand times or more too high to protect
healthy populations, and even less effective in protecting sensitive subpopulations.

SENSITIVE POPULATIONS MUST BE PROTECTED

Safety standards for sensitive populations will more likely need to be set at lower levels

than for healthy adult populations. Sensitive populations include the developing fetus,

the infant, children, the elderly, those with pre-existing chronic diseases, and those with
developed electrical sensitivity (EHS).

PROTECTING NEW LIFE - INFANTS AND CHILDREN

Strong precautionary action and clear public health warnings are warranted immediately
to help prevent a global epidemic of brain tumors resulting from the use of wireless
devices (mobile phones and cordless phones). Common sense measures to limit both
ELF-EMF and RFR in the fetus and newborn infant (sensitive populations) are needed,
especially with respect to avoidable exposures like baby monitors in the crib and baby
isolettes (incubators) in hospitals that can be modified; and where education of the
pregnant mother with respect to laptop computers, mobile phones and other sources of
ELF-EMF and RFR are easily instituted.

Wireless laptops and other wireless devices should be strongly discouraged in schools for
children of all ages.
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STANDARD OF EVIDENCE FOR JUDGING THE SCIENCE

The standard of evidence for judging the scientific evidence should be based on good

public health principles rather than demanding scientific certainty before actions are
taken.

WIRELESS WARNINGS FOR ALL

The continued rollout of wireless technologies and devices puts global public health at
risk from unrestricted wireless commerce unless new, and far lower exposure limits and
strong precautionary warnings for their use are implemented.

EMF AND RFR ARE PREVENTABLE TOXIC EXPOSURES

We have the knowledge and means to save global populations from multi-generational
adverse health consequences by reducing both ELF and RFR exposures. Proactive and
immediate measures to reduce unnecessary EMF exposures will lower disease burden

and rates of premature death. '

DEFINING A NEW ‘EFFECT LEVEL’ FOR RFR

On a precautionary public health basis, a reduction from the Biolnitiative 2007 recommendation

of 0.1 uW/cm?2 (or one-tenth of a microwatt per square centimeter) for cumulative outdoor RFR

down to something three orders of magnitude lower (in the low nanowatt per square centimeter
range) is justified.

A scientific benchmark of 0.003 uW/cm?2 or three nanowatts per centimeter squared for ‘lowest
observed effect level’ for RFR is based on mobile phone base station-level studies. Applying a
ten-fold reduction to compensate for the lack of long-term exposure (to provide a safety buffer for
chronic exposure, if needed) or for children as a sensitive subpopulation yields a 300 to 600
picowatts per square centimeter precautionary action level. This equates to a 0.3 nanowatts to 0.6
nanowatts per square centimeter as a reasonable, precautionary action level for chronic exposure
to pulsed RFR.

These levels may need to change in the future, as new and better studies are completed. We leave
room for future studies that may lower or raise today’s observed ‘effects levels’ and should be
prepared to accept new information as a guide for new precautionary actions.
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STATEMENT OF THE PROBLEM

Background and Objectives

This Report is the product of an international research and public policy initiative to document what is
known of biological effects that occur at low-intensity EMF exposures (for both radiofrequency radiation
RF and power-frequency ELF, and various forms of combined exposures that are now known to be-
bioactive). The Report has been written to document the reasons why current public exposure standards

for non-ionizing electromagnetic radiation are no longer good enough to protect public health.

A working group composed of scientists, researchers and public health policy professionals (The
Biolnitiative Working Group) has joined together to document the information that must be considered in

the international debate about the adequacy (or inadequacy) of existing public exposure standards.

Recognizing that other bodies in the United States, United Kingdom, Australia, many European Union
and eastern European countries as well as the World Health Organization are actively debating this topic,
 the Biolnitiative Working Group has conducted a independent science and public health policy review

process.

Objectives
1) To establish a working group

2) To evaluate literature reviews for IEEE (2006) and WHO (2007) initiatives on standards that have
resulted in (or continue to recommend) no change in thermally-based public exposure limits.

3) To identify systematic screening-out techniques that consequently under-report, omit or overlook
results of scientific studies reporting low-intensity bioeffects and/or potential health effects.

4) To document key scientific studies and reviews that identify low-intensity effects for which any
new human exposure standards should provide safety limits.

5) To document key “chains of evidence” that must be taken into account in new human exposure
standards (melatonin and free-radical production effects on DNA damage and/or repair; stress
protein induction at low-intensity levels; etc.)

6) To write a rationale for a biologically-based human exposure standard,

7) To identify “next steps” in advancing biologically-based exposure standards that are protective of
public health; that are derived in traditional public health approaches.
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Eleven (11) chapters documenting key scientific studies and reviews that identify low-intensity effects of
electromagnetic fields have been produced by the members of the Biolnitiative Working Group; four
additional chapters are provided that discuss public health considerations, how the scientific information
should be evaluated in the context of prudent public health policy, and discussing the basis for taking
precautionary and preventative actions that are proportionate to the knowledge at hand. Other scientific
review bodies and agencies have reached different conclusions by adopting standards of evidence so
unreasonably high as to exclude any finding of scientific concern, and thus justify retaining outdated
thermal standards. The clear consensus of the Biolnitiative Working Group members is that the existing
public safety limits are inadequate. New approaches to development of public safety standards are needed
based on biologically-based effects, rather than based solely on RF heating (or induced currents in the
case of ELF). The Report concludes with recommended actions that are proportionate to the evidence

and in accord with prudent public health policy.

The Report also presents information about what level of scientific evidence is sufficient to make changes

now. It addresses the questions:

* What is “proof’? Do we need proof before we take any action? Is an unreasonably
high and overly-restrictive definition of “proof” what is keeping some governments
from facing the evidence that the need for new public exposure limits is demonstrated?

» What is sufficient evidence? How much evidence is needed? Do we have it yet?

* Do scientists and public health experts differ on when action is warranted? If so, how?

* What is the prudent course of action when the consequence of doing nothing
is likely to have serious global consequences on public health, confidence in
governments and social/economic resources?

* What are the costs of guessing wrong and under-reacting? Or, of over-reacting?

* Whose opinions should count in the process of deciding about health risks and harm?

« Is the global, governmental process addressing these questions transparent and
responsive to public concerns? Or, is it a cosmetic process giving the illusion of
transparency and democratic participation? Are some countries ostracized for views
and actions that are more protective of public health? How can we equitably decide on
the appropriate level of public protection within each country, when it is obvious that
some countries would be best off spending their time and money on basic medical
needs and infrastructure improvements to save lives, when others need to look at

prevailing disease endpoints relevant to their populations, and wish to act accordingly?

(93]
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* How has the effort for global harmonization of ELF and RF exposure
standards thwarted the efforts of individual countries to read, reason and choose?

* How much control have special interests exerted over harmonization goals and safety
standards? How much over scientific funding, research design, dissemination of
research results and media control? Are the interests of the public being conserved?

* What actions are proportionate to the knowledge we now have? What is preventative

action and how does it differ from precautionary action?

It describes what the existing exposure standards are, and how some international governmental bodies

are standing by the old exposure standards despite evidence that change is needed.

A good way to compare what kind of actions should be taken now is to look at what has been done with
other environmental toxicants. It is well-established that public health decision-makers should act before
it is too late to prevent damage that can reasonably be expected now; especially where the harm may be
serious and widespread. Some actions that can prevent future harm are identified. The basis for taking
action now rather than later is explained. This report can serve as a basis for arguing the scientific and
public health policy reasons that changes are needed. It documents information for decision-makers and
the public who want to understand what is already known biological effects occuring at low-intensity
exposures; and why it is reasonable to expect our governmental agencies to develop new, biologically-

based exposure standards that protect the public.

Problems with Existing Public Health Standayds (Safety Limits)

Today’s public exposure limits are based on the presumption that heating is the only concern when living
organisms are exposed to RF and ELF. These exposures can create tissue heating that is well known to be
harmful in even very short-term doses. As such, thermal limits do serve a purpose. For example, for
people whose occupations require them to work around electrical power lines or heat-sealers, or for
people who install and service wireless antenna towers; thermally-based limits are necessary to prevent
damage from heating (or, in the case of ELF - from induced currents in tissues). In the past, scientists
and engineers developed exposure standards for electromagnetic radiation based what we now believe are
faulty assumptions that the right way to measure how much non-ionizing energy humans can tolerate
(how much exposure) without harm is to measure only the heating of tissue (for — induced currents in the
body). In the last few decades, it has been established beyond any reasonable doubt that bioeffects and
some adverse health effects occur at far lower levels of RF and exposure where no heating occurs at all:

some effects are shown to occur at several hundred thousand times below the existing public safety limits
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where heating is an impossibility. Effects occur at nou-thermal or low-intensity exposure levels far below
the levels that federal agencies say should keep the public safe. For many new devices operating with
wireless technologies, the devices are exempt from any regulatory standards. The existing standards have
been proven to be inadequate to control against harm from low-intensity, chronic exposures, based on any
reasonable, independent assessment of the scientific literature. It means that an entirely new basis (a
biological basis) for new exposure standards is needed. New standards need to take into account what we
have learned about the effects of non-ionizing electromagnetic fields and to design new limits based on
biologically-demonstrated effects that are important to proper biological function in living organisms. It
is vital to do so because the explosion of new sources has created unprecedented levels of artificial
electromagnetic fields that now cover all but remote areas of the habitable space on earth. Mid-course
corrections are needed in the way we accept, test and deploy new technologies that expose us to ELF and

RF in order to avert public health problems of a global nature.

At least three decades of scientific study and observation of effects on humans and animals shows that
non-thermal exposure levels can result in biologically-relevant effects. There should be no effects
occurring at all. Yet, clearly they do occur. This means the standards for protecting public health are
based on the wrong premise - that only what heats tissue can result in harm. It does appear that it is the
INFORMATION conveyed by electromagnetic radiation, rather than the heat, which causes biological
changes, some of which may lead to unwellness, illness and even death, According to Adey (2004):

“There are major unanswered questions about possible health risks that may arise from human
exposures to various man-made electromagnetic fields where these exposures are intermittent,
recurrent, and may extend over a significant portion of the lifetime of an individual. Current
equilibrium thermodynamic models fail to explain an impressive spectrum of observed bioeffects

at non-thermal exposure levels.”

Recent opinions by experts have documented deficiencies in current exposure standards. There is
widespread discussion that thermal limits are outdated, and that biologically-based exposure standards are
needed. Section 4 describes concerns expressed by WHO, 2007 in its Health Criteria Monograph; the
SCENIHR Report, 2006 prepared for the European Commission; the UK SAGE Report, 2007; the Health
Protection Agency, United Kingdom in 2005; the NATO Advanced Research Workshop in 2005; the US
Radiofrequency Interagency Working Group in 1999; the US Food and Drug Administration in 2000 and
2007; the World Health Organization in 2002; the World Health Organization International Agency for
Cancer Research (IARC, 2001), the United Kingdom Parliament Independent Expert Group Report
(Stewart Report, 2000) and others.
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A pioneer researcher, the late Dr. Ross Adey. in his last publication in Bioelectromagnetic Medicine (P.
Roche and M. Markov, eds. 2004) concluded:

“There are major unanswered questions about possible health risks thar may arise from
exposures to various man-made electromagnetic fields where these human exposures are
intermittent, recurrent, and may extend over a significant portion of the lifetime of the
. PR i

individual.

“Epidemiological studies have evaluated and radiofrequency fields as possible risk factors for
human health, with historical evidence relating rising risks of such factors as progressive rural
electrification, and more recently, to methods of electrical power distribution and utilization in
commercial buildings.  Appropriate models describing these bioeffects are based in
nonequilibrium thermodynamics, with nonlinear electrodynamics as an integral feature. Heating
models, based in equilibrium thermodynamics, fail to explain an impressive new fiontier of much
greater significance. ..... Though incompletely understood, tissue fiee radical interactions with
magnetic fields may extend to zero field levels. (Adey, 2004)
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The US Federal Communications Commission (FCC) Exposure Standard
Recommendations

In the United States. the Federal Communications Commission (FCC) enforces linuts for both
occupational exposures (in the workplace) and public exposures. The exposure limits are
variable according to the frequency (in megahertz) and the duration of exposure time (6 minutes
for occupational and 30 minutes for public exposures). Table 3.1 show exposure limits for
occupational and uncontrolled public access to radiofrequency radiation such as is emitted from
AM, FM, television and wireless sources through the air. As an example, 583 microwatts/cm?2
(WW/em?2) is the public limit for the 875 MHz cell phone wireless frequency and 1000 pW/cm?2
is the limit for PCS frequencies in the 1800 — 1950 MHz range averaged over 30 minutes. The
limits in Table 3.1 would pertain to exposures in the vicinity of transmitting antennas (not
devices like cell phones, for which exposure limits are shown in Table 3.2).

The FCC is required by the National Environmental Policy Act of 1969 to evaluate the effect of
emissions from FCC-regulated transmitters on the quality of the human environment. At the
present time there is no federally-mandated radio frequency (RF) exposure standard. However,
several non-government organizations, such as the American National Standards Institute
(ANSI), the Institute of Electrical and Electronics Engineers, Inc. (IEEE), and the National
Council on Radiation Protection and Measurements (NCRP) have issued recommendations for
human exposure to RF electromagnetic fields. The FCC has endorsed these recommendations,
and enforces compliance. http://www.fcc.gov/oet/rfsafety/

o
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Table 3.1 FCC LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

(A) Limits for Occupational/Controlled Exposure

Frequency Electric Field Maguetic Field Power Density Averaging

Range (MHz) Stength (E) Suength (H) S Time [E]" [HT
(V/m) (A/m) (mW/cm?2) or S (minutes)

0.3-3.0 614 1.63 (100)* 6

3.0-30 1842/f 4.89/f (900/£2)* 6

30-300 614 0.163 1.0 6

300-1500 /300 6

1500-100,000 5 6

(B) FCC Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field Power Density Averagin;g
Range (MHz) Strength (E) Strength (H) S) Time [E}’ [H]
(V/m) (A/m) (mW/cm2) or S (minutes)
0.3-3.0 614 1.63 (100)* 30
3.0-30 824/f 2.19/f (180/£2)* 30
~ 30-300 27.5 0.073 0.2 30
300-1500 - - /1500 30
1500-100,000 ~ 1.0 30
f=
frequency in MHz *Plane-wave equivalent power density

NOTE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of
their employment provided those persons are fully aware of the potential for exposure and can exercise control
over their exposure. Limits for occupational/controlled exposure also apply in situations when an individual is

transient through a location where occupational/controlled limits apply provided he or she is made aware of the
potential for exposure.

NOTE 2: General population/uncontrolled exposures apply i situations in which the general public may be
exposed, or in which persons that are exposed as a consequence of their employment may not be fully aware of the
potential for exposure or can not exercise control over their exposure.

Source: OET, 1997.

(V3]
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FCC Guidelines for Cell and PCS Phones (and other radiofrequency emitting
devices)

Cell phones and portable transmitting devices that operate in the Cellular
Radiotelephone Service, the Personal Communications Services (PCS). the Satellite
Communications Services. the Maritime Services (ship earth stations only) and the
Specialized Mobile Radio (SMR) Service are subject to routine environmental (not
health) evaluation for RF exposure prior to equipment authorization or use by the FCC.
Section 2.1093 of the FCC's Rules (47 CFR §2.1093) that apply to "portable" devices.
For purposes of these requirements a portable device is defined as a transmitting device
designed to be used so that the radiating structure(s) of the device is/are within 20
centimeters of the body of the user (OET, 1997).

Cell phones and some other wireless communication devices are regulated by the FCC
according to their emissions, which depend on the amount of power absorbed into the
body. The metric for measurement is specific absorption rate (SAR) and is expressed in
watts per kilogram of tissue. The limit for absorption of radiofrequency radiation is
limited to 1.6 W/kG within 1 gram of human tissue. This limit has been recommended
for change (relaxation) by the IEEE in April of 2006. If adopted by the FCC, this
amount of heat or 1.6 W/Kg would be measured over 10 times as much tissue (10
grams) so that far higher heating is possible from these devices over small amounts of
tissue (would be far less strict that the current limit, if adopted). More cell phone and
related PDA devices would then comply be able with the looser standard, and the public
could potentially receive much higher radiofrequency radiation exposures, and it would
be in compliance (legal).

“The SAR criteria to be used are specified below and apply for portable devices
transmitting in the frequency range from 100 kHz to 6 GHz. The limits used for
evaluation are based generally on criteria published by the Institute of Electrical and
Electronics Engineers, Inc., (IEEE) for localized specific absorption rate ("SAR") in
Section 4.2 of "IEEE Standard for Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz," ANSI/IEEE C95.1-1992.

These criteria for SAR evaluation are similar to those recommended by the National
Council on Radiation Protection and Measurements (NCRP) in "Biological Effects and
Exposure Criteria for Radiofrequency Electromagnetic Fields," NCRP Report No. 86,
Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814.”

(1) FCC Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1 gram of
tissue (defined as a tissue volume in the shape of a cube). Exceptions are the hands,
wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as averaged
over any 10 grams of tissue (defined as a tissue volume in the shape of a cube).
Occupational/Controlled limits apply when persons are exposed as a consequence of thew

4
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emplovment provided these persons are fully aware of and exercise control over their
exposure. Awareness of exposure can be accomplished by use of warning labels or by
specific training or education through appropriate means. such as an RF safety program
in a work environment (QOET. 1997).

(2) FCC Limits for General Population/Uncontrolled exposure: 0.08 Wkg as
averaged over the whole-body and spatial peak SAR not exceeding 1.6 Wikg as averaged
over any 1 gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions
are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed ¢4
Wrkg, as averaged over any 10 grams of tissue (defined as a tissue volume in the shape of
a cube). General Population/Uncontrolled limits apply when the general public may be
exposed, or when persons that are exposed as a consequence of their employment may
not be fully aware of the potential for exposure or do not exercise control over their
exposure. Warning labels placed on consumer devices such as cellular telephones will not
be sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure (OET, 1997).

In the United States, two professional societies - the Institute of Electrical and Electronics
Engineers, Inc. (IEEE) and the National Council for Radiation Protection and
Measurements (NCRP) develop recommendations for safety standards. . The IEEE
charter calls itself the world's leading professional association for the advancement of
technology, as well as the instigator of public safety standards. The IEEE
recommendations have historically been endorsed by the American National Standards
Institute (ANSI) and finally considered by the FCC for implementation. The US Federal
Communications Commission (FCC) may then take the recommendations and adopt
them as mandatory exposure limits. Several standard-setting processes have occurred
like this mn the last few decades.

The most recent IFEE recommendations for 3 kHz to 300 GHz were developed in 2006
(IEEE, 2006). Rather than lower the existing limits for radiofrequency and microwave
radiation exposure, they greatly increase the exposure limits. This is perplexing since it
ignores or discounts a large body of scientific evidence clearly documenting biologically-
relevant changes at levels LOWER (much lower) than the existing standards.

ICNIRP Guidelines (International Radiofrequency Guidelines)

In April 1998, the Intermational Commission on Non-Ionizing Radiation Protection
(ICNIRP) published guidelines for limiting exposure to time-varying electric, magnetic
and electromagnetic fields in the frequency range up to 300 GHz.. These guidelines
replaced previous advice issued in 1988 and 1990. The main objective of the ICNIRP
Guidelines is to establish guidelines for limiting EMF exposure that will provide
protection against known adverse health effects (ICNIRP, 1998). An adverse health
effect is defined by ICNIRP as one which causes detectable impairment of the health of
the exposed individual or of his or her offspring; a biological effect, on the other hand,
may or may not result in an adverse health effect.

h
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The guidelines presented in Table 3.2 apply to occupational and public exposure.

Table 3.2 ICNIRP Basic restrictions for time varying electric and magnetic

fields for frequencies up to 10 GHz.

Exposure Frequency range Current Whote-body Localized SAR  Localized
density SAR
characteristics for head and  average (head and {limbs)
trunk (mA SAR (Wkg1) trunk) (W kg) (W kg1)
m:2)(rms)
Occupational up to 1Hz 40 — —_ —
exposure 1-4 Hz 40/f —_ — —
4 Hz-1 kHz 10 — — —
1-100 kHz /100 _ _ __
100 kHz~10 MHz /100 0.4 10 20
10 MH2-10 GHz 0.4 10 20
upto 1Hz 8 — — —
General public
exposure 1~4 Hz 8/f — —_ —
4 Hz—1 kHz 2 _— —_ —
1-100 kHz 1500 . - .
100 kHz-10 MHz 1500 0.08 2 4
10 MHz-10 GHz 0.08 2 4
Notes:

1. fis thefrequency in hertz.

2. Because of electrical inhomogeneity of the body, current densities should be averaged over a cross-section of 1 cm’
perpendicular to the current direction.

3. For frequencies up to 100 kHz, peak current density values can be obtained by muttiplying the rms value by %2
(~1.414). For puises of duration & the equivalent frequency to apply in the basic restrictions should be calculated as f=
1/2t,). For frequencies up to 100 kHz and for pulsed magnetic fields, the maximum current density associated with the
pulses can be calculated from the riseffall times and the maximum rate of change of magnetic flux density. The induced
current density can then be compared with the appropriate basic restriction.

4. All SAR values are to be averaged over any 6-minute period.

5. Localized SAR averaging mass is any 10 g of contiguous tissue; the maximum SAR so obtained should be the value
used for the estimation of exposure.

6. For pulses of duration t, the equivalent frequency to apply in the basic restrictions should be calculated as = 1/25).
Additionally, for pulsed exposures, in the frequency range 0.3 to 10 GHz and for localized exposure of the head, in order
tolimit or avoid auditory effects caused by themmoelastic expansion, an addiional basic restriction is recommended. This
is that the SA should not exceed 10 mJ kg™ for workers and 2 mJ kg for the general public averaged over 10 gtissue.

1"
In the frequency range from a few Hz to 1 kHz, for levels of induced current density above 100 mA m " the
thresholds for acute changes in central nervous system excitability and other acute effects such as reversal
of the visnally evoked potential are exceeded. In view of the safety considerations above, it was decided
that, for frequencies in the range 4 Hz to 1 kHz, occupational exposure should be limited to fields that

2
induce current densities less than 10 mA m , i.e., to use a safety factor of 10. For the general public an
1"

additional factor of 5 is applied, giving a basic exposure restriction of 2 mA m . Below 4 Hz and above 1
kHz, the basic restriction on induced cwirent density increases progressively.
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ICNRP maintains that guidelines for limiting exposure have been developed following a
thorough review of all published scientific literature (ICNIRP. 1998).

“The criteria applied in the course of the review were designed to evaluate the credibility
of the various reported findings (Repacholi and Stolwyk 1991: Repacholi and Cardis
1997); only established effects were used as the basis for the proposed exposure
restrictions. Induction of cancer from long-term EMF exposure was not considered to be
established, and so these guidelines are based on short-term, immediate health effects
such as stimulation of peripheral nerves and muscles, shocks and burns caused by
touching conducting objects, and elevated tissue temperatures resulting from absorption
of energy during exposure to EMF. In the case of potential long-term effects of exposure,
such as an increased risk of cancer, ICNIRP concluded that available data are insufficient
to provide a basis for setting exposure restrictions, although epidemiological research has
provided suggestive, but unconvincing, evidence of an association between possible
carcinogenic effects and exposure at levels of 50/60 Hz magnetic flux densities
substantially lower than those recommended in these guidelines. In-vitro effects of short-
term exposure to ELF or ELF amplitude-modulated EMF are summarized. Transient
cellular and tissue responses to EMF exposure have been observed, but with no clear
exposure-response relationship. These studies are of limited value in the assessment of
health effects because many of the responses have not been demonstrated in vivo. Thus,
in-vitro studies alone were not deemed to provide data that could serve as a primary basis
for assessing possible health effects of EMF. “ (ICNIRP, 1998) http:/www.icnirp.de

Guidelines and Limits (Other Countries)

On the other hand, some countries in the world have established new, low-intensity based
exposure standards that respond to studies reporting effects that do not rely on heating.
Consequently, new exposure guidelines are hundreds or thousands of times lower than
those of IEEE and ICNIRP. Table 3.3 shows some of the countries that have lowered
their limits, for example, in the cell phone frequency range of 800 MHz to 900 MHz.

The levels range from 10 microwatts per centimeter squared in Italy and Russia to 4.2
microwatts per centimeter squared in Switzerland. In comparison, the United States and
Canada limit such exposures to only 580 microwatts per centimeter squared (at 870
MHz) and then averaged over a time period (neaning that higher exposures are allowed
for shorter times, but over a 30 minute period, the average must be 580 microwatts per
centimeter squared or less at this frequency). The United Kingdom allows one hundred
times this level, or 5800 microwatts per centimeter squared. Higher frequencies have
higher safety limits, so that at 1000 MHz, for example, the limit is 1000 microwatts per
centimeter squared (in the United States). Each individual frequency in the
radiofrequency radiation range needs to be calculated. These are presented as reference
points only. Emerging scientific evidence has encouraged some countries to respond by
adopting planning targets, or interim action levels that are responsive to low-intensity or
non-thermal radiofrequency radiation bioeffects and health impacts.


http://httu://www.icnim.de
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Table 3.3 Some International Exposure Standards at Cell Phone Frequencies

Some International Exposure Standards at Cell Phon
Frequencies (800-900 MHz)
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Professional bodies from technical societies like IEEE and ICNIRP continue to support
“thermal-only” guidelines routinely defend doing so a) by omitting or ignoring study
results reporting bioeffects and adverse impacts to health and wellbeing from a very large
body of peer-reviewed, published science because it is not yet “proof” according to their
definitions; b) by defining the proof of “adverse effects” at an impossibly high a bar
(scientific proof or causal evidence) so as to freeze action; ¢) by requiring a conclusive
demonstration of both “adverse effect” and risk before admitting low-intensity effects
should be taken into account; €) by ignoring low-intensity studies that report bioeffects
and health impacts due to modulation; f) by conducting scientific reviews with panels
heavily burdened with industry experts and under-represented by public health experts
and independent scientists with relevant low-intensity research experience; g) by limiting
public participation in standard-setting deliberations; and other techniques that maintain
the status quo.

Much of the criticism of the existing standard-setting bodies comes because their
contributions are perceived as industry-friendly (more aligned with technology
investment and dissemination of new technologies) rather than public health oriented.
The view of the Chair of the latest IEEE standard-setting ICES Eleanor Adair is made
clear by Osepchuk and Petersen (2003) who write in the abstract of their paper “her goal
and the goal of ICESis to establish rational standards that will make future beneficial
applications of RF energy credible to humanity.” Authors Osepchuk and Petersen note
that * (1)t is important that safety standards be rational and avoid excessive safety
margins.” The authors specifically dismiss the body of evidence for low-intensity effects
with “ (A)lthough the literature reporting “ athermal” bioeffects of exposure to
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microwave/RF energy (other than eectrostimutation) is included in the review process, it
has been found to be inconsistent and not useful for purposes of standar d-setting.”

This report addresses the substantial body of evidence reporting low-mtensity effects
from electromagnetic fields (both power-frequency fields in the ELF range, and
radiofrequency/microwave fields at exposure levels that do not involve any heating. It
also addresses the inconsistency in the literature quoted as the basis for retaining thermal-
only exposure standards (see particularly the Genotoxics Section 6 where half of more of
the published papers report negative effects and half positive effects).
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1. Introduction

Evidence for judging the adequacy (or inadequacy) of the existing ICNIRP and [EEE
C95.1 radiofrequency radiation standards can be taken from many relevant sources. The
ICNIRP standards are similar to the IEEE (except for the new C95.1 -2006) revisions by
IEEE SC-4), and these discussions can be used to evaluate both sets of public exposure

standards for adequacy (or inadequacy).

An important screen for assessment of how review bodies conduct their science reviews
and resulting conclusions on the adequacy of ELF and RF exposure limits depends on
embedded assumptions. The singularly most important embedded assumption is whether
these bodies assume from the beginning that only conclusive scientific evidence (proof)
will be sufficient to warrant change; or whether actions should be taken on the basis of a
growing body of evidence which provides early but consequential warning of (but not yet

proof) of possible risks.

As aresult of current international research and scientific discussion on whether the
prevailing RF and ELF standards are adequate for protection of public health, there are
many recent developments prior to 2007 to provide valuable background on the
uncertainty about whether current standards adequately protect the public. Since 2007,
there are important new milestone publications that underscore the critical need to update
public safety limits. These newer documents calling for review and updating are based
on a deluge of new scientific studies reporting effects at non-thermal, low-mntensity ELF
and RF exposure levels. There is little doubt that bioeffects and adverse health effects are
occurring at lower-than-safety limit levels, meaning the existing protections are

inadequate.

II. United States Government A ccountability Office

The US Government Accountability Office published a report in 2012 urging the US
Federal Communications Commission to revisit the outdated safety standards for the

exposures from wireless devices. (US GAO, 2012)

2
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The rapid adoption of mobile phones has occurred amidst controversy over whether the
technology poses a risk to human health as a result of long-term exposure to R energy
from mobile phone use. FCC and FDA share regulatory responsibilities for mobile
phones. GAO was asked to examine several issues related to mobile phone health effects

and regulation. Specifically, this report addresses:

(1) what is known about the health effects of RF energy from mobile phones
and what are current research activities,

(2) how FCC set the RF energy exposure limit for mobile phones, and

(3) federal agency and industry actions to mform the public about health
issues related to mobile phones, among other things.

GAO reviewed scientific research; interviewed experts in fields such as public health and
engineering, officials from federal agencies, and representatives of academic institutions,
consumer groups, and the mobile phone industry; reviewed mobile phone testing and
certification regulations and guidance; and reviewed relevant federal agency websites and

mobile phone user manuals.

The Report noted that the FCC's RF energy exposure limit may not reflect the latest
research. Redundant and overlapping jurisdiction over the setting of public safety limits

is highlighted where the GAO Report notes:

"FCC rold GAO that it relies on the guidance of federal health and safety
agencies when determining the RF energy exposure limit, and fo date, none of
these agencies have advised FCC to change the limit. However, FCC has not
Jormally asked these agencies for a reassessment. By not formally reassessing
it's current limit, FCC cannot ensure it is using a limit that reflects the latest
research on RF energy exposure. FCC has also not reassessed it's testing
requirements to ensture that they identify the maximum RF energy exposure a
user could experience. Some consumers may use mobile phones against the
body, which FCC does not currently test, and could result in RF energy
exposure higher than the FCC limit.” (US GAO, 2012)

The GAO Report recommends to the FCC that it formally reassess, and, if appropriate,
change it's current RF energy exposure limit and mobile phone testing requirements

related to likely usage configurations, particularly when phones are held against the body.

-
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FCC noted that a draft document that is now under consideration by the FCC has the

potential to address GAO's recommendations. (US GAO. 2012)

II1. International Agency for Research on Cancer - World Health Organization
Classifies Radiofrequency Radiation as 2B Possible Human Carcinogen

In 2011, a group of 30 researchers, scientists and medical doctors were invited to
participate in an assessment of the scientific literature on radiofrequency radiation
carcinogenicity in Lyon, France. Under the auspices of IARC, they conducted a

comprehensive scientific assessment of RF studies and determined:

"In view of the limited evidence in humans and in experimental animals, the
Working Group classified RF- EMF as “possibly carcinogenic to

humans” (Group 2B). This evaluation was supported by a large majority of
Working Group members." (Baan et al, 2011)

"(T)he Working Group concluded that the (Interphone Final Report) findings
could not be dismissed as reflecting bias alone, and that a causal interpretation
between mobile phone RF-EMF exposure and glioma is possible. A similar
conclusion was drawn from these two studies for acoustic neuroma, although the
case numbers were substantially smaller than for glioma." (Baan et al, 2011)
It is important to recognize that the IARC RF Working Group did not find the evidence
insufficient to classify (Group 3) or not a carcinogen (Group 4). Both of these possible
outcomes to the scientific assessment could have rendered a substantially weaker
conclusion. Where there has been the necessity of a virtual scientific paradigm shift to
accommodate ANY consideration of both ELF-EMF and RFR to the status where
legitimate scientific attention is achieved is a notable achievement. There is a very high

bar set to show that non-chemical carcinogens warrant IARC carcinogenicity evaluation -

it greatly exceeds that necessary for chemicals and other toxins.

IV. World Health Organization INTERPHONE Study on Mobile Phone Cancer
Risk

In 2010, the World Health Organization released the final results of it's investigation on
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cell phones and cancer. (INTERPHONE Study Group, 2010) The ten-year long World
Health Organization INTERPHONE Stuch confirms previous reports showing what many
experts have warned — that regular use of a cell phone by adults can significantly increase
the risk of glioma by 40% with 1640 hours or more of use (this 1s about one-half hour per
day over ten years). Tumors were more likely to occur on the side of the head most used
for calling. The risk increases to 96% for adults with ipsilateral cell phone use (when the
cell phone is used predominantly on one side of the head). The study appears in the
International Journal of Epidemiology. Thirteen teams from countries around the world
combined their results. Only the glioma findings were released (final results on acoustic

neuroma and parotid tumors are not yet published.

A comprehensive and technically reliable description of the INTERPHONE study
findings is provided within the International Agency for Research on Cancer, 2011 RF
Monograph as part of the publication in Lancet Oncology on IARC's classification of
radiofrequency radiation as a 2B Possible Human Carcinogen. Results of the
INTERPHONE Study were highly scrutinized by IARC, and influenced the classification
of RF based on the cell phone-brain cancer findings of INTERPHONE.

From Baan et al, 2011:

"The INTERPHONE study, a multi-centre case-control study, is the largest
investigation so far of mobile phone use and brain tumours, including glioma,
acoustic neuroma, and meningioma.The pooled analysis included 2708 glioma cases
and 2972controls(participation rates64% and 53%, respectively). Comparing those
who ever used mobile phones with those who never did yielded an odds ratio (OR)
of 0-81 (95% CI 0-70-0-94). In terms of cumulative call time, ORs were uniformly
below or close to unity for all deciles of exposure except the highest decile (>1640 h
of use), for which the OR for glioma was 1-40 (95% CI 1-03—1-89). There was
suggestion of an increased risk for ipsilateral exposure(on the same side of the head
as the tumour) and for tumours in the temporal lobe, where RF exposure is highest.
Associations berween glioma and cumulative specific energy absorbed at the tumour
location were examined in a subset of 533 cases that had estimated RF doses.10 The
OR for glioma increased with increasing RF dose for exposures 7 years or more
before diagnosis, whereas there was no association with estimated dose for
exposures less than 7 years before diagnosis.

A Swedish research group did a pooled analysis of two very similar studies of
associations between mobile and cordless phone use and glioma, acoustic neuroma,
and meningioma.9 The analysis included 1148 glioma cases (ascertained 1997
2003) and 2438 controls,obtained through cancer and population registries,

5
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respectively. Self-administered mailed questionnaires were followed by relephone
interviews to obtain informarion on the exposures and covariares of ineiest,
including use of mobile and cordless phones (response rares 83% and §4%.
respectivelv). Participants who had used a mobile phone for more than I vear had
an OR for glioma of 1.3 (93% CI 1-1-1-6). The OR increased with increasing time
since first use and with 1oral call time, reaching 3.2 (2:0-3-1) for more than 2000 h
of use. Ipsilateral use of the mobile phone vwas associated vwith higher risk. Shnilar
findings were reported for use of cordless phones.

Although both the INTERPHONE study and the Swedish pooled analysis are
susceptible to bias—due o recall error and selection for participation— the
Working Group concluded that the findings could not be dismissed as reflecting bias
alone, and that a causal interpretation between mobile phone RF-EMF exposure and
glioma is possible. A similar conclusion was drawn from these two studies for
acoustic neuroma, although the case numbers were substantially smaller than for
glioma. Additionally, a study from Japan (11) found some evidence of an increased
risk for acoustic neuroma associated with ipsilateral mobile phone use.

(Baan et al, 2011)

No that no increased risk was detected overall. But this is not unexpected. No
exposures to carcinogens that cause solid tumors like brain cancer or lung cancers, for
example from tobacco and asbestos have ever been shown to significantly increase cancer
risk in people with such short duration of exposure. The latency period for brain cancer

is 15-30 years.

The final INTERPHONE results support findings of several research groups who have
published studies reporting that continuing use of a mobile phone increases risk of brain
cancer. We would not expect to see substantially increased brain tumor risk for most
cancer-causing agents except in the longer term (10 year and longer) as is the case here in
the population of regular cell phone users. Further, the participants included in this study
were 30-59 years old, excluding younger and older users. Use of cordless phones was
neglected in the analysis. Radiofrequency radiation from some cordless phones can be as
high as mobile phones in some countries, so excluding such use would underestimate the

risk for brain tumors and other cancers.

For public health experts and members of the public who looked to IARC for further
clarification of the scope of this 2B Possible Human Carcinogen designation, Dr. Baan

replied to informal queries that:
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"4lthough the ke information came from mobile telephone use, the
Working Group considered that the three npes of exposuire entail
basicallv the same npe of radiation. and decided to make an overall
evaluation on RF-EMF, covering the whole radiofirequency region of the
electromagnetic spectrim.

In support of this, information from studies with experimental animals
showed that effects on cancer incidence and cancer latency ere seer
with exposures to different frequencies within the RF region.

So the classification 2B, possibly carcinogenic, holds for all types of
radiation within the radiofrequency part of the electromagnetic

spectrum, including the radiation emitted by base-station antennas, radio/

TV towers, radar, Wi-Fi, smart meters, etc.” (Personal communication of Dr.
Robert Baan to Connie Hudson, August 29, 2011)

V. President's Cancer Panel Report of 2010

The United States President's Cancer Panel Report (2010) includes important and
unprecedented recognition of non-ionizing radiation as a possible carcinogen deserving
of further research and possible public health action. The Report found "the true burden
of environmentally induced cancers has been grossly underestimated” and strongly urged
action to reduce peoples' widespread exposures to carcinogens. The 240-page report
issued for 2008-2009 by a panel of experts that report to the US president indicate that
environmental factors are underestimated in cancer prevention. The Report specifically
addresses the link between cell phones and cancer. The Panel recommends that people

reduce their cell phone exposure, even when absolute proof of harm is not yet available.

Research Recommended by Presidents Cancer Panel

» Resolve controversies regarding the safety or harm of low doses of various forms
of radiation in adults and children. Identify circumstances under which low- dose
radiation may have a hormetic effect.

» Develop radiation dose and risk estimates that better reflect the current and future
U.S. population. Existing dose and risk estimates have been based on adult males;
estimates should account for population diversity, including children. In addition,
develop medical radiation risk estimates that are not based on acute doses received
by atomic bomb survivors.
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e Expand research on possible harmful effects of cell phone use, especially in
children. Cell phone use still is relatively recent, and studies to date have had mixed
findings; most involve users of older equipnient. Findings from cohort studies now
underway are anticipated, but longer-term studies of individuals using current

equipment are needed.

 Conduct additional research on possible links between electromagnetic fields
(EMF) and cancer; identify mechanism(s) of EMF carcinogenesis.

» Monitor changing patterns of radiation exposure.

* Raise the priority of and investment in research to develop non-toxic products
anD processes.

e Develop, test, and evaluate prevention communication strategies and
interventions, especially in high-risk occupations and populations.

(National Cancer Institute, 2010)

V1. World Health Organization Research Agenda for Radiofrequency Fields (2010)

In 2010, the WHO produced a research agenda to address growing scientific questions
and public concern about health effects of radiofrequency radiation, particularly with the
explosive rise in exposures from new telecommunications technologies. It replaced a

2006 research agenda developed by the International EMF Project.

"Telecommunication technologies based on radiofrequency (RF) transmission, such
as radio and television, have been in widespread use for many decades. However,
there are numerous new applications for the broadcast and reception of RF waves
and the use of RF devices such as mobile phones is now ubiquitous.

The attendant increased public exposure to RF fields has made its effects on

human health a topic of concern for scientists and the general public.
(emphasis added)

To respond to these concerns, an important research effort has been mounted over
the past decade and many specific questions about potential health effects of RF
fields have already been investigated by scientists around the world. Nonethe-
less, several areas still warrant further investigation and the rapid evolution of
technology in this field is raising new questions." (WHO, 2010)

"This Research Agenda is developed ahead of the major hazard/health risk evalu-
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ations that the IARC and WHO are due to cariv out over the next two vears. It
Jocuses on identifving short- and long-term research needs that will enable more
complete health risk assessments to be undertaken and communicated more ef-
Sfectivelv to the public."” (WHO. 2010)

Recommendations of the WHO Research Agenda for Radiofrequency Fields are as
follows. This section is necessarily extensive to document the advice of experts at WHO
by 2010 in recognizing radiofrequency radiation has the potential to result in global
health impacts; even if very slow to implement precautionary advice to the European

Commission and member countries.

Priority: Epidemiology

High - Prospective cohort studies of children and adolescents with outcomes including
behavioural and neurological disorders and cancer

Rationale: As yet, little research has been conducted in children and adolescents and it is
still an open question whether children are more susceptible to Rf EMF since the brain
continues to develop during childhood and adolescence. also, children are starting to use
mobile phones at a younger age. given the existence of large-scale cohort studies of
mothers and children with follow-up started during or before pregnancy, an Rf sources
component could be added at a reasonably low cost. Billing records for mobile phones
are not valid for children, therefore the prospective collection of exposure data is needed.
for neuropsychological studies, one challenge is to distinguish the “training” of motor
and neu- ropsychological skills caused by the use of a mobile phone from the effects of
the Rf field. any future study should try to address this issue. in any case it should be of
longitudinal design, thereby allowing the study of several outcomes and changes in
technology and the use of mobile phones as well as other sources of Rf eMf exposure,
such as wireless laptops.

High - Monitoring of brain tumour incidence trends through well-established population-
based cancer registries, if possible combined with population exposure data

Rationale: If there is a substantial risk associated with mobile phone use, it should be
observable in data sources of good quality. such time trend analyses can be performed
quite quickly and inexpensively. By using modern statistical techniques for analysing
popu- lation data it should be possible to link changes in exposure prevalence in the
population to the incidence of brain tumours and, if high-quality surveillance data are
available, the incidence of other diseases at the population level. given the shortcomings
in the exposure assessment and participation of previous studies based on individual data,
an ecological study would have benefits that may outweigh its limitations.
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Other - case-control studies of neurological diseases provided that objective exposure
data and confounder data are available and reasonable participation is achieved

Rationale: Neurological endpoints. such as alzheimer disease and Parkinson disease. may
be as biologically plausible as brain cancer and an mcreased risk would have a major
public health impact. This study could give an early warning sign that can be elaborated
further in the prospective cohort studies. an analysis of time-trends in neurological
disease could also serve as an early waming sign. However, a feasibility study would be
necessary in order to determine whether a good quality case-control study could be
carried out.

Priority: Human studies
High - further RF EMf provocation studies on children of different ages

Rationale: current research has focused primarily on adolescents; very little is known
about possible effects in younger children. longitudinal testing at different ages, for ex-
ample by studying children already participating in current cohort studies, is
recommended. This would allow consideration of the influence of potentially
confounding factors such as lifestyle.

High - Provocation studies to identify neurobiological mechanisms underlying possible
effects of RF on brain function, including sleep and resting EEG

Rationale: These studies should include validation of these effects using a range of brain
imaging methods. They should also include studies investigating possible thresholds and
dose-response relationships at higher exposure levels such as those encountered during
occupational exposure.

Priority: Animal studies
High - Effects of early-life and prenatal RF exposure on development and behaviour

Rationale: There is still a paucity of information concerning the effects of prenatal and
early life exposure to RF EMf on subsequent development and behaviour. Such studies
are regarded as important because of the widespread use of mobile phones by children
and the increasing exposure to other RF sources such as wireless local area networks
(Wlans) and the reported effects of RF EMf on the adult EEG. further study is required
which should include partial (head only) exposure to mobile phones at relatively high
specific absorption rate (SAR) levels.

High - effects of RF exposure on ageing and neurodegenerative diseases
Rationale: age-related diseases, especially neurodegenerative diseases of the brain such

as alzheimer disease and Parkinson disease, are increasingly prevalent and are therefore
an important public health issue. Mobile phone use typically involves repeated Rf eMf

10
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exposure of the brain; a recent study has suggested that this tvpe of exposure could affect
alzheimer disease i a transgenic mouse model for this condition (arendash et al.. 2010).
There are a few ongoing studies of possible Rf eMf effects on neurodegenerative diseases
but further studies are required to investigate this subject more fully.

Other research needs - Effects of RF exposure on reproductive organs

Rationale: The available data concerning possible effects of Rf eMf from mobile phones
onmale fertility are inconsistent and their quality and exposure assessments are weak. in
vivo studies on fertility should consider effects on both males and females and investigate
a range of relevant endpoints including Rf eMf effects on the development and function
of the endocrine system.

Priority: Cellular studies

Other - Identify optimal sets of experimental tests to detect cellular response after
exposure to new RF technologies and co-exposures of RF EMF with environmental
agents

Rationale: a number of in vitro studies investigating the effects of exposure to mobile
phone frequencies/signals, or co-exposures of RF EMf with chemical or physical agents,
have been published in the last fifteen years. Results obtained have been inconsistent and
contradictory, not least because of the use of a large variety of cell types and study
approaches. a set of highly sensitive, well-harmonized cellular and molecular methods
should be developed in order to screen the toxic potential of new types of RF signals used
in new technologies and of co-exposures of RF EMf and environmental agents —
especially those suspected to have toxic effects. This research must be multicentred in
order to allow the widest possible acceptance and application of this screening tool.

Other - further studies on the influence of genetic background and cell type: possible
effects of mobile phone type Rf exposure on a variety of cell types using newer, more
sensitive methods less susceptible to artefact and/or bias

Rationale: More rigorous quantitative methods should be employed in the evaluation of
positive results that suggest a specific cell type response, e.g. of embryonic cells (Czyz et
al., 2004; Franzellitti et al., 2010), raising the possibility that RF impacts specific cell
subpopulations or cell types. These studies should include a variety of cell types such as
stem cells and cells with altered genetic backgrounds.

Priority: Mechanisms: none
Priority: Dosimetry
High - Assess characteristic RF EMF emissions, exposure scenarios and corresponding

exposure levels for new and emerging RF technologies: also for changes in the use of
established technologies

11



Rationale: The work should address the latest developments in areas such as mobile cord-
less phones, wireless data networking. asset tracking and identification, wireless transfer
of electrical power and body imaging/scanners. it should also consider the possible
combined effect of exposure to multiple sources. This will allow exposures from new
devices/scenarios to be compared with those that are more familiar and with exposure
guidelines for risk communication purposes. This information will also be of value for
exposure assessment in epidemiological studies and in the design of biological exposure
systems.

High - quantify personal exposures from a range of RF sources and identify the
determinants of exposure in the general population

Rationale: The quantification of personal exposure from a range of RF sources will
provide valuable information for risk assessment and communication, and for the
development of future epidemiological research. it is particularly useful for global
exposure assessment in view of the upcoming WHO health risk assessment. The study
will also provide baseline data for identification of any changes in the level of exposure
and the dominant contributing factors over time. subgroup analyses should be carried out
to identify any influence from demographic aspects of the user as well as the
microenvironment in which the exposure occurs. exposure metrics should also be
considered, especially in combining localized exposures from body-worn devices and
whole-body exposures.

Other research needs - Monitoring of personal exposure of Rf workers

Rationale: The exposure patterns of both workers and the general public change
continuously, mainly due to the development of new RF technologies. However, workers
encounter industrial sources and exposure situations that lead to much higher energy
deposition in the body. When epidemiological studies on RF workers are performed, it is
imperative to monitor adequately their RF exposure. new instruments are needed to
address the lack of adequate measurement tools for evaluating this type of exposure e.g.
portable devices suitable for measuring different frequencies and waveforms. in addition,
a study of the feasibility of monitoring the personal exposure of RF workers is required
for future epidemiological studies. such studies would be facilitated by the production of
a job exposure matrix (JeM) for RF workers — in which job designations can be
characterized by their exposure. (WHO, 2010)
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VII. National Academy of Sciences, National Research Council (2008)

The U.S. Food and Drug Administration (FDA) of the Departiment of Health and Human
Services asked the National Academies to organize a workshop of national and
international experts to identifv research needs and gaps in knowledge of biological
effects and adverse health outcomes of exposure to radiofrequency (RF) energy from
wireless communications devices. To accomplish this task, the National Academies -

appointed a seven member committee to plan the workshop.1

Following the workshop, the committee was asked to issue a report based on the
presentations and discussions at the workshop that identified research needs and current
gaps in knowledge. The committee’s task did not include the evaluation of health effects
or the generation of recommendations relating to how the identified research needs

should be met.

For the purposes of this report, the committee defines research needs as research that will
increase our understanding of the potential adverse effects of RF energy on humans.
Research gaps are defined as areas of research where the committee judges that scientific
data that have potential value are presently lacking, but that closing of these gaps is either
ongoing and results should be awaited before judgments are made on further research
needs, or the gaps are not judged by the committee to be of as high a prionty with respect

to directly addressing health concerns at this time.

1. Committee on Identification of Research Needs Relating to Potential Biological or

Adverse Health Effects of Wireless Communications Devices.

These needs and gaps are committee judgments derived from the workshop presentations
and discussions, and the report does not necessarily reflect the views of the FDA,

individual workshop speakers, or other workshop participants.
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The committee judged that important research needs included. in order of appearance 1n

the text. the following:

e Characterization of exposure to juveniles, children, pregnant women. and fetuses
from personal wireless devices and RF fields from base station antennas.

e Characterization of radiated electromagnetic fields for typical multiple- element
base station antennas and exposures to affected individuals.

e Characterization of the dosimetry of evolving antenna configurations for cell
phones and text messaging devices.

» Prospective epidemiologic cohort studies of children and pregnant women.

» Epidemiologic case-control studies and childhood cancers, including brain
cancer.

e Prospective epidemiologic cohort studies of adults in a general population and
retrospective cohorts with medium to high occupational exposures.

¢ Human laboratory studies that focus on possible adverse effects on
electroencephalography?2 activity and that include a sufficient number of subjects.

+ Investigation of the effect of RF electromagnetic fields on neural networks.
* Evaluation of doses occurring on the microscopic level.

* Additional experimental research focused on the identification of potential
biophysical and biochemical/molecular mechanisms of RF action.

(NAS-NRC, 2008)

VIII. World Health Organization Draft Framework for Electromagnetic Fields

The International EMF Project was established by WHO in 1996. Its mission was to
“pool resources and knowledge concerning the effects of exposure to EMF and make a
concerted effort to identify gaps in knowledge, recommend focused research progranmes
that allow better health risk assessments fo be made, conduct updated critical reviews of
the scientific literature, and work towards an international consensus and solutions on
the health concerns.” (WHO September 1996 Press Release - Welcome to the
International EMF Project)

14
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The stated role of the WHO Precautionary Framework on EMF Health Risk Research

(Radiation and Environment Health) has termed its objectives as follows:

* to anticipate and respond to possible threats before introduction of
an agent or technology
* to address public concerns that an uncertain health risk is minimized
after introduction of an agent
* to develop and select options proportional to the degree of scientific
certainty, the severity of harm, the size and nature of the affected
population and the cost.
The role of WHO is advisory only to the countries of Europe but it is an important
function and can significantly affect decision-making on public health issues. It provides
analysis and recommendations on various topics of health and environment, for
consideration by member countries of the EU. Given the EU Article 174 policy requires
a precautionary approach to judging health and environmental risks, and given that the
charter of WHO is to serve the needs of the EU, one would think it essential that the
WHO EMF Program health criteria results should be guided by and tailored to
compliance with Article 174. This needs to occur in the assessment of the scientific
literature (e.g., not requiring studies to provide scientific proof or causal scientific
evidence but paying attention to and acting on the evidence, and the trend of the evidence
at hand) and in its environmental health criteria recommendations. If the WHO EMF
Program instead chooses to use the definitions of adverse impact and risk based on

reacting to nothing short of conclusive scientific evidence, it fails to comply with the

over-arching EU principle of health.

The World Health Organization has issued a draft framework to address the adequacy of
scientific information, and accepted definitions of bioeffects, adverse health effect and
hazard (WHO EMF Program Framework for Developing EMF Standards, Draft, October
2003). These definitions are not subject to the whim of organizations preparing public

exposure standard recommendations. The WHO definition states that:

‘(A)nmoyance or discomforts caused by EMF exposure may not be pathological
per se, but, if substantiated, can affect the physical and mental well-being of a

15
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person and the resultant effect may be considered as an adverse health effect. A
health effect 1s thus defined as a biological effect that 1s detrimental to health or
well-being. According to the WHO Constitution. health is a state of complete
physical. mental. and social well-being and not merely the absence of disease or
mfirmity.” www.who.int/peh-
emf

IX. The European Union Treaties Article 174

The EU policy (Article 174-2) requires that the precautionary principle be the basis for
environmental protection for the public, and that protecting public health and taking
preventative action before certainty of harm is proven is the foundation of the
Precautionary Principle. It is directly counter to the principles used by ICNIRP and
IEEE in developing their recommendations for exposure standards. Both bodies require
proof of adverse effect and risk before amending the exposure standards; this Treaty
requires action to protect the public when a reasonable suspicion of risk exists

(precautionary action).

Article 174 (2) [ex Article 130r]

1. Community policy on the environment shall contribute to pursuit of the following
objectives: '

—preserving, protecting and improving the quahty of the environment;
—protecting human health;

—prudent and rational utilisation of natural resources;

—promoting measures at international level to deal with regional or worldwide
environmental problems.

2. Community policy on the environment shall aim’ at a high level of protection taking
into account the diversity of situations in the various regions of the Community. It shall
be based on the precautionary principle and on the principles that preventive action
should be taken, that environmental damage should as a priority be rectified at source and
that the polluter should pay. In this context, harmonization measures answering
environmental protection requirements shall include, where appropriate, as a safeguard
clause allowing Member States to take provisional measures, for non-economic
environmental reasons, subject to a Community inspection procedure.

3. In preparing its policy on the environment, the Community shall take account of:

—available scientific and technical data:
—environmental conditions in the various regions of the Community:

16
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—the potential benefits and costs of action or lack of action:
—the economic and social development of the Community as a whole and the balanced
development of its regions.

http:/Awww.law. harvard.edw/library/services/researclh/guides/international/‘eu/eu_legal re
search_treaties.php

X. WHO ELF Environmental Health Criteria Monograph, June 2007

In 2007. the WHO EMF Program released its ELF Health Criteria Monograph and held a

workshop in Geneva, Switzerland June 20-21%.

ELF Health Criteria Monograph

12.6 Conclusions

Acute biological effects have been established for exposure to ELF electric and
magnetic fields in the frequency range up to 100 kHz that may have adverse
consequences on health. Therefore, exposure limits are needed. International guidelines
exist that have addressed this issue. Compliance with these guidelines provides adequate
protection.

Consistent epidemiological evidence suggests that chronic low-intensity ELF
magnetic field exposure is associated with an increased risk of childhood lewkaemia.
However, the evidence for a causal relationship is limited, therefore exposure limits
based upon epidemiological evidence are not recommended, but some precautionary
measures are warranted. (emphasis added).

The Monograph finds no reason to change the designation of EMF as a 2B (Possible)
Human Carcinogen as defined by the International Agency for Cancer Research (IARC).
In finding that ELF-EMF is classifiable as a possible carcinogen, it is inconsistent to
conclude that no change in the exposure limits is warranted. If the Monograph confirms,
as other review bodies have, that childhood leukemia occurs at least as low as the 3 mG
to 4 mG exposure range, then ICNIRP limits of 1000 mG for 50 Hz and 60 Hz ELF
exposures are clearly too high and pose a risk to the health of children.

The WHO Fact Sheet summarizes some of the Monograph findings but adds further
recommendations.

“Potential long-term effects ”

Much of the scientific research examining long-term risks from ELF magnetic field
exposure has focused on childhood leukaemia. In 2002, I4RC published a monograph
classifving ELF magnetic fields as "possibly carcinogenic to humans. This classification
was based on pooled analyses of epidemiological studies demonstrating a consistent
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pattern of a nvo-fold increase in childhood leukaemia associared with average exposire
1o residential power-frequency magnetic field above 0.3 r0 0.4 uZ. The Task Group
concluded that additional studies since then do not alter the status of this
classification.” (emphasis added)

“International exposure cuidelines”

“Health effects related to shori-term, high-level exposure have been established and form
the basis of two internarional exposure limit guidelines (ICNIRP, 1998, IFEE, 2002). At
present, these bodies consider the scientific evidence related to possible health effects
Jfrom long-term, low-level exposure to ELF flelds insufficient to justify lowering these
quantitative exposure limits.”

“Regarding long-term effects, given the weakness of the evidence for a link between
exposure to ELF magnetic fields and childhood leukaemia, the benefits of exposure
reduction on health are unclear. In view of this situation, the following recommendations
are given:

1) Government and industry should monitor science and promote research
progranmes to further reduce the uncertainty of the scientific evidence on the
heaith effects of ELF field exposure. Through the ELF risk assessment process,
gaps in knowledge have been identified and these form the basis of a new research
agenda.

2) Member States are encouraged to establish effective and open communication
programmes with all stakeholders to enable informed decision-making. These may
inchude improving coordination and consultation among industry, local
government, and citizens in the planning process for ELF EMF-emitting facilities.

3) When constructing new facilities and designing new equipment, including
appliances, low-cost ways of reducing exposures may be explored. Appropriate
exposture reduction measures will vary from one country to another. However,
policies based on the adoption of arbitrary low exposure limits are not warranted.”

The last bullet in the WHO ELF Fact Sheet does not come from the Monograph, nor is it
consistent with conclusions of the Monograph. The Monograph does call for prudent
avoidance measures, one of which could reasonably be to establish numeric planning
targets or interim limits for new and upgraded transmission lines and appliances used by
children, for example. Countries should not be dissuaded by WHO staff, who unlike the
authors of the Monograph, go too far in defining appropriate boundaries for countries that
may wish to implement prudent avoidance in ways that best suit their population needs,
expectations and resources. www.who.int/peh-emf/project/en
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XI. World Health Organization Report on Children’s Health and Environment

Environmental Issue Report Number 29 from the World Health Organization (2002)
cautions about the effects of radiofrequency radiation on children’s health. As part of a
publication on “Children’s Health and Environment: A Review of Evidence” the World

Health Organization (WHO) wrote:

“The possible adverse health effects in children associated with radiofrequency
fields have not been fully investigated.”

“Because there are suggestions that RF exposure may be more hazardous for the
fetus and child due to their greater susceptibility, prudent avoidance is one
approach to keeping children’s exposure as low as possible.”

“Further research is needed to clarify the potential risks of ELF-EMF and
radiofrequency fields for children’s health.”

XII. International Agency for Research on Cancer (JARC)

A 2001 report by the WHO International Agency for Research on Cancer (IARC)
concluded that ELF-EMF power frequency fields are a Category 2B (Possible) Human
Carcinogen. These are power-frequency electromagnetic fields (50-Hz and 60-Hz

electric power frequency fields).

The World Health Organization (WHO) is conducting the International Electromagnetic
Fields (EMF) Project to assess health and environmental effects of exposure to static and
time varying electric and magnetic fields in the frequency range of 1 — 300 gigahertz
(GHz). Project goals include the development of international guidelines on exposure
limits. This work will address radio and television broadcast towers, wireless
communications transmission and telecommunications facilities, and associated devices
such as mobile phones, medical and industrial equipment, and radars. It is a multi-year

program that began in 1996 and will end in 2005. www,.who.int/peh-emf
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XII1. SCENIHR Opinion (European Commission Studv of EMF and Human
Health)

An independent Scientific Conunittee on newly emerging risks commissioned by the
European Union released an update of its 2001 opinion on electromagnetic fields and
human health 11 2007. “The Committed addressed questions related to potential risks
associated with interaction of risk factors, synergistic effects, cumulative effects, anti-
microbial resistance, new technologies such as nanotechnologies, medical devices, tissue
engineeringm blood products, fertility reduction, cancer of endocrine organs, physical
hazards such as noise and electromagnetic fields and methodologies for assessing new
risks.” SCENIHR, 2007

SCENIHR Conclusions on Extremely low frequency fields (ELF fields)

The previous conclusion that ELF magnetic fields are possibly carcinogenic,
chiefly based on childhood leukaemia results, is still valid. There is no generally
accepted mechanism to explain how ELF magnetic field exposure may cause
leukaemia.

For breast cancer and cardiovascular disease, recent research has indicated that an
association is unlikely. For neurodegenerative diseases and brain tumours, the link
to ELF fields remains uncertain. A relation between ELF fields and symptoms
(sometimes referred to as electromagnetic hypersensitivity) has not been
demonstrated.

SCENIHR Conclusions on Radiofrequency Radiation fields (RF fields)

Since the adoption of the 2001 opinion, extensive research has been conducted
regarding possible health effects of exposure to low intensity RF fields. This
research has investigated a variety of possible effects and has included
epidemiologic, in vivo, and in vitro research. The overall epidemiologic evidence
suggests that mobile phone use of less than 10 years does not pose any increased
risk of brain tumour or acoustic neuroma. For longer use, data are sparse, since
only some recent studies have reasonably large numbers of long-term users. Any
conclusion therefore is uncertain and tentative. From the available data, however,
it does appear that there is no increased risk for brain tumours in long-term users,
with the exception of acoustic neuroma for which there is limited evidence of a
weak association. Results of the so-called Interphone study will provide more
msight, but it cannot be ruled out that some questions will remain open.

SCENITHR Conclusions on Sensitivity of Children

Concerns about the potential vulnerability of children to RF fields have been
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raised because of the potentially greater susceptibility of their developing nervous
system; in addition, their brain tissue is more conductive than that of adults since
it has a higher water content and ion concentration, RF penetration is greater
relative to head size, and they have a greater absorption of RF energy in the
tissues of the head at mobile telephone frequencies. Finally, they will have a
longer lifetime exposure.

Few relevant epidemiological or laboratory studies have addressed the possible
effects of RF field exposure on children. Owing to widespread use of mobile
phones among children and adolescents and relatively high exposures to the brain,
investigation of the potential effect of RF fields in the development of childhood
brain tumour is warranted. The characteristics of mobile phone use among
children, their potential biological vulnerability and longer lifetime exposure
make extrapolation from adult studies problematic.

There is an ongoing debate on possible differences in RF absorption between children
and adults during mobile phone usage, e.g. due to differences in anatomy (Wiart et al.
2005, Christ and Kuster, 2005). Several scientific questions like possible differences of
the dielectric tissue parameters remain open. The anatomical development of the nervous
system is finished around 2 years of age, when children do not yet use mobile phones
although baby phones have recently been introduced. Functional development, however,

continues up to adult age and could be disturbed by RF fields.

XIV. Health Protection Agency (Formerly the NRPB - United Kingdom)

The National Radiation Protection Board or NRPB (2004) concluded, based on a review
of the scientific evidence, that the most coherent and plausible basis from which guidance
could be developed on exposures to ELF concerned weak electric field interactions in the
brain and CNS (NRPB, 2004). A cautious aﬁproach was used to indicate thresholds for

possible adverse health effects.

“Health Effects - It was concluded from the review of scientific evidence (NRPB,
2004b) that the most coherent and plausible basis from which guidance could be
developed on exposures to ELF EMFs concerned weak electric field interactions
in the brain and CNS (NRPB, 2004). A cautious approach was used to indicate
thresholds for possible adverse health effects.”

“The brain and nervous system operate using highly complex patterns of
\electrical signals. Therefore, the basic restrictions are designed to limit the
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electric fields and current densities in these tissies so as to nol adverselv affect
their normal functioning. The adverse effects that might occur cannot easily be
characterized according to presenting signs or symptoms of disease or injury.
They represent potential changes to mental processes such as attention and
memory, as well as to regulatory fumctions with in the bodv. Thus, the basic
restrictions should not be resarded as preciselv determined valies below which
no adverse health effects can occur and above which clearly discernible effects
will happen. The do, however, indicate an increasing likelihood of effects
occurring as exposure increases above the basic restriction values.”

“From the results of the epidemiological investigations, there remain concerns
about a possible increased risk of child leukaemia associated with exposure to
magnetic fields above about 0.4 uT (4 mG). In this regard, it is important to
consider the possible need for further precautionary measures.”
This recent statement by the UK Health Protection Agency clearly indicates that the
current guidelines may not be protective of public health. Yet, the reference levels used
in the United Kingdom remain at 5000 mG for 50 Hz power frequency fields for

occupational exposure and 1000 mG for public exposure.

XV. US Government Radiofrequency Interagency Working Group Guidelines
Statement

The United States Radiofrequency Interagency Working Group (RFIAWG) cited
concerns about current federal standards for public exposure to radiofrequency radiation

in 1999 (Lotz, 1999 for the Radiofrequency Interagency Working Group)

“Studies continue to be published describing biological responses to nonthermal
ELF-modulated RF radiation exposures that are not prodiced by CW
(unmodulated) radiation. These studies have resulted in concern that ‘exposure
guidelines based on thermal effects, and using information and concepts (time-
averaged dosimetry, uncertainty factors) that mask any differences between
intensity-modulated RF radiation exposure and CW exposure, do not directly
address public exposures, and therefore may not adequately protect the public.”

The United States government Federal Radiofrequency Interagency Working Group has
reviewed the existing ANSI/IEEE RF thermal-based exposure standard upon which the
FCC limit is based. This Working Group was made up of representatives from the US

government’s National Institute for Occupational Safety and Health (NIOSH), the
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Federal Communications Commission (FCC). Occupational Health and Safety
Administration (OSHA), the Environmental Protection Agency (US EPA). the National
Telecommunication and Information Administration. and the US Food and Drug

Administration (FDA).

On June 17, 1999, the RFIAWG issued a Guidelines Statement that concluded the present
RF standard “may not adequately protect the public”. The RFIAWG identified fourteen
(14) issues that they believe are needed in the planned revisions of ANSI/IEEE RF
exposure guidelines including “to provide a strong and credible rationale to support RF
exposure guidelines”. In particular, the RFIAWG criticized the existing standards as not
taking into account chronic, as opposed to acute exposures, modulated or pulsed radiation
(digital or pulsed RF is proposed at this site), time-averaged measurements that may erase
the unique characteristics of an intensity-modulated RF radiation that may be responsible
for reported biologic effects, and stated the need for a comprehensive review
oflong-term, low-level exposure studies, neurological-behavioral effects and
micronucleus assay studies (showing genetic damage from low-level RF).

The existing federal standards may not be protective of public health in critical areas.

The areas of improvement where changes are needed include: a) selection of an adverse
effect level for chronic exposures not based on tissue heating and considering modulation
effects; b) recognition of different safety criteria for acute and chronic exposures at non-
thermal or low-intensity levels; ¢) recognition of deficiencies in using time-averaged
measurements of RF that does nof differentiate between intensity-modulated RF and

continuous wave (CW) exposure, and therefore may not adequately protect the public.

As of 2007, requests to the RFIAWG on whether these issues have been satisfactorily
resolved in the new 2006 IEEE recommendations for RF public safety limits have gone

unanswered (Biolnitiative Working Group, 2007).

o
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XVI. United Kingdom - Parliament Independent Expert Group Report (Stewart
Report)

The Parliament of the United Kingdom commissioned a scientific study group to evaluate
the evidence for RF health and public safety concerns. In May of 2000, the United
Kingdom Independent Expert Group on Mobile Phones issued a report underscoring
concern that standards are not protective of public health related to both mobile phone

use and exposure to wireless communication antennas.

Conclusions and recommendations from the Stewart Report (for Sir William Stewart)
indicated that the Group has some reservation about continued wireless technology
expansion without more consideration of planning, zoning and potential public health
concerns. Further, the Report acknowledges significant public concern over community
siting of mobile phone and other communication antennas in residential areas and near

schools and hospitals.

“Children may be more vulnerable because of their developing nervous system,
the greater absorption of energy in the tissue of the head and a longer lifetime of
exposure.” -

“The siting of base stations in residential areas can cause considerable concern
and distress. These include schools, residential areas and hospitals.”

“ There may be indirect health risks fiom living near base stations with a need for
mobile phone operators to consult the public when installing base stations.”

“Monitoring should be expecially strict near schools, and that emissions of
greatest intensity should not fall within school grounds.”

“The report recommends “a register of occupationally exposed workers be
established and that cancer risks and mortality should be examined to deternine
whether there are any harmful effects.”

(EGMP, 2000)
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XVIL Food and Drug Administration (US FDA)

The Food and Drug Administration announced on March 28, 2007 it is contracting with
the National Academy of Science to conduct a symposium and issue a report on
additional research needs related to possible health effects associated with exposure to
radio frequency energy similar to those emitted by wireless communication devices. The
National Academy of Sciences will organize an open meeting of national and
international experts to discuss the research conducted to date, knowledge gaps, and
additional research needed to fill those gaps. The workshop will consider the scientific
literature and ongoing research from an international perspective in order to avoid
duplication, and in recognition of the international nature of the scientific community and

of the wireless industry.

Funding for the project will come from a Cooperative Research and Development
Agreement (CRADA) between the Food and Drug Administration's Center for Devices
and Radiological Health and the Cellular Telecommunications and Internet Association
(CTIA). http://www.fda.gov/cellphones/index. html

XVIII. National Institutes for Health - National Toxicology Program

The National Toxicology Program (NTP) is a part of the National Institute for
Environmental Health Sciences, National Institutes for Health. Public and agency
comment has been solicited on whether to add radiofrequency radiation to its list of
substances to be tested by NTP as carcinogens. InFebruary 2000 the FDA made a
recommendation to the NPT urging that RF be tested for carcinogenicity

(www.fda.gov.us). The recommendation is based in part on written testimony stating:

“ Animal experiments are crucial because meaningful data will not be available
Jiom epidemiological studies for many years due fo the long latency period
berween exposure to a carcinogen and the diagnosis of a tumor.

“There is currently insufficient scientific basis for concluding either that wireless
communication technologies are safe or that they pose a risk to millions of
users.”
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“FCC radiofiequency radiation guidelines are based on protection from acute
injury from thermal effects of RF exposure and may not be protective against anv
non-thermal effects of chronic exposures.”
In March of 2003, the National Toxicology Program issued a Fact Sheet regarding its
toxicology and carcinogenicity testing of radiofrequency/microwave radiation. These

studies will evaluate radiofrequency radiation in the cellular frequencies.

“The existing exposure guidelines are based on protection from acute injury from
thermal effects of RF exposure. Current data are insufficient to draw definitive
conclusions concerning the adequacy of these guidelines to be protective against
any non-thermal effects of chronic exposures.

XIX. US Food and Drug Administration

In February of 2000, Russell D. Owen, Chief of the Radiation Biology Branch of the
Center for Devices and Radiological Health, US Food and Drug Administration (FDA)

commented that there is:

“currently insufficient scientific basis for concluding whether wireless
communication technologies pose any health risk.”

“Little is known about the possible health effects of repeated or long-term
exposures to low level RF of the sort emitted by such devices. ”

“Some animal studies suggest the possibility for such low-level exposures to

increase the risk of cancer...”
Dr. Owen’s comments are directed to users of cell phones, but the same questions are
pertinent for long-term RF exposure to radiofrequency radiation for the larger broadcast
transmissions of television, radio and wireless communications (Epidemiology Vol. 1,
No. 2 March 2000 Commentary). The Food and Drug Administration signed an
agreement (CRADA agreement) to provide funding for immediate research into RF
health effects, to be funded by the Cellular Telephone Industry of America. The FDA no

longer assures the safety ofusers. No completion date has been set.

XX. National Academy of Sciences - National Research Council
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An Assessment of Non-Lethal Weapons Science and Technology by the Naval Studies
Board. Division of Engineering and Physical Sciences (National Academies Press (2002)
has produced a report that confirms the existence of non-thermal bioeftects from
information transmitted by radiofrequency radiation at low intensities that cannot act by

tissue heating (prepublication copy, page 2-13).
In this report, the section on Directed-Energy Non-Lethal Weapons it states that:

“The first radiofiequency non-lethal weapons, VMADS, is based on a biophysical
susceptibility known empirically for decades. More in-depth health effects studies were
launched only after the decision was made to develop that capability as a weapon. The
heating action of RF signals is well understood and can be the basis for several
additional directed-energy weapons. Leap-ahead non-lethal weapons technologies will
probably be based on more subtle human/RF interactions in which the signal information
within the RF exposure causes an effect other than simply heating: for ecample, stun,
seizure, startle and decreased spontaneous activity. Recent developments in the
technology are leading to ultrawideband, very high peak power and ultrashort signal
capabilities, suggesting the the phase space 1o be explored for subtle, uvet potentially
effective non-thermal biophysical susceptibilities is vast. Advances will require a
dedicated effort to identify usefil susceptibilities.”

Page 2-13 of the prepublication report (emphasis added)

This admission by the Naval Studies Board confirms several critical issues with respect
to non-thermal or low-intensity RF exposures. First, it confirms the existence of
bioeffects from non-thermal exposure levels of RF. Second, it identifies that some of
these non-thermal effects can be weaponized with bioeffects that are incontrovertibly
adverse to health (stun, seizure, startle, decreased spontaneous activity). Third, it
confirms that there has been knowledge for decades about the susceptibility of human
beings to non-thermal levels of RF exposure. Fourth, it provides confirmation of the
concept that radiofrequency interacts with humans based on the RF information content
(signal information) rather than heating, so it can occur at subtle energy levels, not at
high levels associated with tissue heating. Finally, the report indicates that a dedicated
scientific research effort is needed to really understand and refine non-thermal RF as a

weapon, but it is promising enough for continued federal funding.
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XX1L TheIEEE (United States)

IEEE ICES SCC-28 SC-4 Subcommittee (Radiofrequency, Microwave Radiation)

Members of the ICES SCC-28 SC-4 committee presented their views and justifications in
a Supplement to the Bioelectromagnetics Journal (2003). It offers a window into the
thinking that continues to support thermal-only risks, and on which the current United
States IFEE recommendations have been made. The United States Federal
Communications Commission (FCC) has historically based its federally-mandated public

- and occupational exposure standards on the recommendations of the IEEE.

Radiofrequency/Microwave Radiation

IEEE’s original biological benchmark for setting human exposure standards (on which
most contemporary human standards are based) is disruption of food-motivated learned
behavior in subject animals. For RF, it was based on short, high intensity RF exposures

that were sufficient to result in changes in animal behavior.

“The biological endpoint on which mmost contemporary standards are based is
disruption of food- motivated learned behavior in subject animals. The threshold
SAR for behavioral disruption has been found to reliably occur between 3 and 9
W/kg across a number of animal species and frequencies; a whole-body average
SAR of 4 W/kg is considered the threshold below which adverse effects would not
be expected. To ensure a margin of safety, the threshold SAR is reduced by a safety
Jactor of 10 and 50 to yield basic restrictions of 0.4 W/kg and 0.08 W/kg for
exposures in controlled (occupational) and uncontrolled (public) environments,
respectively. ” (Osepchuk and Petersen, 2003).

The development of public exposure standards for RF is thus based on acute, but not
chronic exposures, fails to take into account intermittent exposures, fails to consider
special impacts of pulsed RF and ELF-modulated RF, and fails to take into account
bioeffects from long-~term, low-intensity exposures that may lead to adverse health

impacts over time.
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XXII. BEMS Supplenment 6 (Journal of the Bioelectromagnetics Society)

BEMS Supplement 6 was prepared in support of the IEEE SC-4 committee RF
recommendations. In explaining and defending revised recommendations on RF limits
contained within C.95.1. some key members took out space in Bioelectromagnetics (the
Journal of the Bioelectromagnetic Society) to present papers ostensibly justifying a
relaxation of the existing IEEE RF standards, rather than making the standards more
conservative to reflect the emerging scientific evidence for both bioeffects and adverse

health impacts.

Several clues are contained in the BEMS Supplement 6 to understand how the SC-4 IEEE
C.95 revision working group and the ICES could arrive at a decision to not to recommend
tighter limits on RF exposure. Not one but two definitions of “adverse effect” are
described, one by Osepchuk/Petersen (2003) and another by the working group itself

(D’ Andrea et al, 2003). Both set a very high bar for demonstration of proof, and both are

ignored in the final recommendations by the SC-4 Subcommittee.

Second, many of the findings presented in the papers by individual authors in the BEMS
Supplement 6 do report that RF exposures are linked to bioeffects and to adverse effects;
but these findings are evidently ignored or dismissed by the SC-4 Subcommittee, ICES
and by the eventual adoption of these recommendations by the full IEEE membership (in
2006). Even with a very high bar of evidence set by the SC-4 Subcommittee (and two
somewhat conflicting definitions of adverse effect against which all scientific papers
were reviewed and analyzed); there is clear sign that the “deal was done’ regardless of
even some of the key Subcommittee member findings reporting such effects at exposure

levels below the existing limits.* sidebar

The SC-4 Subcommittee has developed a new and highly limited definition on RF
effects, adverse effects and hazards that is counter to the WHO Constitution Principle on
Health. The definition as presented by D’ Andrea et al (2003, page S138) is based on the

SC-4 IEEE C.95 revision working group definition of adverse effect:



D U,J(@J‘ E-cocool-1-03228 .I}\qu(';a\,'”fé) Smait Mefers

“An adverse effect is a biological effect characterized by a harmful change in healih.
For example, such changes can include organic disease, impaired mental function,
behavioral disfunction, reduced longevin, and defective or deficient reproduction.
Adverse effects do not include: biological effects without detrimental health effect,
changes in subjective feelings of well-being that are a result of anxiety about RF effects
or impacts of RF infrastructure thar are not related to RF emissions, or indirect effects
caused by electromagnetic interference with electronic devices. An adverse effects
exposure level is the condition or set of conditions under which an electric, magnetic or
elecrromagnetic field has an adverse effect.”

Further, the working group extended its definition to include that of Michaelson and Lin

(1987) which states:

“If an effect is of such an intense nature that it compromises the individual’s ability to
finction properly or overcomes the recovery capability of the individual, then the ‘effect’
may be considered a hazard. In any discussion of the potential for ‘biological effects’
from exposure to electromagnetic energies we must first determine whether any ‘effect’
can be shown; and then determine whether such an observed ‘effect’ is hazardous.”

The definition of adverse effect according to Osepchuk and Petersen (2003) reported in

the same BEMS Supplement 6 is:

“An adverse biological response is considered any biochemical change, fimctional
impairment, or pathological lesion that could impair performance and reduce the ability
of an organism fo respond to additional challenge. Adverse biological responses should
be distinguished from biological responses in general, which could be adaptive or
compensatory, harmfil, or beneficial.

In contrast, the World Health Organization draft framework has accepted definitions of
bioeffect, adverse health effect and hazard (WHO EMF Program Framework for
Developing EMF Standards, Draft, October 2003). These definitions are not subject to
the whim of organizations preparing public exposure standard recommendations. The
WHO definition states that:

“(A)nnoyance or discomforts caused by EMF exposure may not be pathological per s,
but, if substantiated, can affect the physical and mental well-being of a person and the
resultant effect may be considered as an adverse health effect. A health effect is thus
defined as a biological effect that is detrimental to health or well-being. According to the
WHO Constitution, health is a state of complete physical, mental, and social well-being
and not merely the absence of disease or infirmity.”

The SC-4 definitions require proof that RF has caused organic disease or other cited
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effects that qualify. The burden of proof s ultimately shifted to the public. that bears the
burden of unacknowledged health effects and diseases, where the only remedy 1s proof of
illness over a large population of affected individuals, over a significant amount of time,
and finally, delays until revisions of the standards can be implemented. The results of
studies and reviews in the BEMS Supplement 6 already acknowledge the existence of
bioeffects and adverse effects that occur at non-thermal exposure levels (below current
FCC and ICNIRP standards that are supposedly protective of public health. However,
they go on to ignore their own findings, and posit in advance that adverse effects seen
today will, even with chronic exposure, not conclusively reveal disease or dysfunction

tomorrow at exposure levels below the existing standards.

Sidebar: Quotes from BEMS Supplement 6

a) Studies and reviews where bioeffects likely to lead to adverse health

effects with chronic exposure are reported;

b) adverse effects which are already documented;

¢) studies where non-thermal RF effects are reported and unexplained;

d) effects are occurring below current exposure limits, and

e¢) conclusions by authors they cannot draw conclusions about hazards to

human health
These quotes appear in articles presented by the IEEE SC-4 Subcommittee in BEMS
Supplement 6. Despite these acknowledged gaps in information, lack of consistency in
studies, abundant conflicting evidence documenting low level RF effects that can
resulting serious adverse health impacts (DNA damage, cognitive impairment,
neurological deficits, cancer, etc), and other clear instances of denial of ability to predict
human health outcomes, the IEEE SC-4 Subcommittee has proposed recommendations to

relax the existing limits.
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XXIII. Proceedings of the NATO Advanced Research Workshop — Mechanisms of
the Biological Effect on Extra High Power Pulses (EHPP) and
UNESCOAVHO/IUPAB Seminar “Molecular and Cellular Mechanisms of
Biological Effects of EMF” held March 2005, Yerevan, Armenia.

The proceedings conclude that “the authors agreed with one main conclusion from these

meeting(s): that in the future worldwide harmonization of standards have to be based on

biological responses, rather than computed values”. The authors included 47 scientists,

engineers, physicians and policy makers from 21 countries from Europe, North and South

America, and Asia.

“The ICNIRP Guidelines for radiofrequency electromagnetic exposure are based
only on thermal effects, and completely neglects the possibility of non-thermal

effect.”

“The guidelines of the International Commission on Non-Ionizing Radiation
Protection (ICNIRF) specify the quantative characteristics of EMF used to specify
the basic restrictions are current density, specific absorption rate (SAR) and
power density, i.e., the energetic characteristics of EMF. However, experimental
data on energy-dependency of biological effects by EMF have shown that the SAR
approach, very often, neither adequately describes or explains the real value of
EMF-induced biological effects on cells and organisms, for at least two reasons:
a) the non-linear character of EMF-induced bioeffects due to the existence of
amplitude, frequency and ‘exposure time-windows’ and b) EMF-induced
bioeffects significantly depend on physical and chemical composition of the
surrounding medium.” (Preface pages XI — XIII).
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* III. EXPERT RESEARCH GROUP AND PHYSICIANS’ ADVISORIES (2007 - 2012)

American Academv of Environmental Medicine Statement

In a landmark statement adopted early 2012, the American Academy of Medicine (AAEM) signaled
it’s opposition to the California Public Utilities Commission proposal to install wireless utility
meters in California that create new sources of elevated radiofrequency radiation wherever
buildings have electrical meters (22 and Appendix C). The letter stated:

“The American Academy of Environmental Medicine opposes the installation of wireless ‘smart
meters’ in homes and schools based on a scientific assessment of the current medical literature
(references available on request). Chronic exposure to wireless radiofrequency radiationisa
preventable environmental hazard that is sufficiently well-documented to warrant immediate
preventative public health action.”

association of physicians and other professionals interested in the clinical aspects of humans and

their environment. The Academy is interested in expanding the knowledge of interactions between
human individuals and their environment, as these may be demonstrated to be reflected in their total
health. The AAEM provides research and education in the recognition, treatment and prevention of
illnesses induced by exposures to‘ biological and chemical agents encountered in air, food and water.
This represents the first national physician's group to look in-depth at wireless health risks; and to
advise the public and decision-makers about preventative public health actions that are necessary.
The AAEM based its opinion in part on the established scientific evidence, and on the recent
classification by the WHO International Agency for Research on Cancer (IARC) that
radiofrequency radiation, like ELF-EMF is a Group 2B Possible Human Carcinogen. The rationale
for widespread public exposure to a new source of radiofrequency radiation in every home and
classroom, after being designated a Possible Human Carcinogen, is clearly unacceptable from a

medical and public health standpoint. The full text of the letter is Appendix A. “
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International Doctors” Appeal (2012)

In 2002 more than 1000 physicians signed the “Freiburg Appeal™ (23). It was translated mto many
languages. As many as 36,000 people from all over the world support its warning about the dangers

of wireless communication. Ten years later. in October 2012 the ‘International Doctors” Appeal

2012’ was published (24).

“4 s physicians and scientists, we hereby call on our colleagues and the wider global community to support
us with their signature in our fight for the protection of life. However, we also appeal to the politicians to
ensure that the people are protected by the following precautionary measures, which also include
Sundamental human rights: "

e Protect the inviolability of the home by minimizing radio-frequency exposure levels, which
penetrate through the walls of one’s own hone.

o Considerably lower radio-frequency radiation exposures as well as exposure limits to a level
that reliably protects humans and nature from adverse biological effects of electromagnetic

Sields.

o Convert devices/transmitters that transmit continuously (e.g. cordless phones, wireless
Internetaccess (Wi-Fi), and wireless meters) to technologies that only emit radio-frequency
radiation on demand when being used.

o  Children and adolescents need special protection: Children below the age of 8 should not use
cell phones and cordless phones; children and adolescents between the ages 8 and 16 should
not use cell phones or only use them in the case of an emergency.

e Attach clearly visible warning labels and safety guidelines for lowering the radiation exposure
on cell phones and other vireless devices, including instruction manuals. An important
reminder: Try not to carry a cell phone right next to your body when it is turned on.

o Identify and clearly mark protected zones for electrohypersensitive people; establish public
areas without wireless access or coverage, especially on public transport, similar to smoke-fiee
areas for nonsmokers.

e Promote the development of communication technologies and electricity use that is more
compatible with health. Prefer wired solutions for home use and public facilities. Expand
fiberoptic networks as the foundation of a modern, sustainable, and performance-based
technology that meets the ever-increasing demand for higher data transmission rates.

e Provide government funding for industry-independent research and education that do not
dismiss strong scientific and medical findings of potential risks, but rather work to clarify those
risks.

We also call on you as an individual: Prefer wired communication technologies. Inform yourself and pass
this information on to your family, neighbors, fiiends, and politicians. You can make a difference by sharing
information and making precautionary choices so that the protection of human health and the environment is
not left to and limited by commercial interests.”

American Academy of Pediatrics (Julv 2012)

The American Academy of Pediatrics (AAP), a non-profit professional organization of 60,000

primary care pediatricians, pediatric medical subspecialists, and pediatric surgical specialists in the
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United States dedicated to the health. safetv and well-being of infants, children, adolescents, and
voung adults strongly supports the proposal for a formal inquiry into radiation standards for cell
phones and other wireless products. The Academy encourages the Federal Commmunications
Commission (FCC) to vote to move forward with it’s proposed inquiry into the adequacy of the

existing FCC public safety limits (25 and Appendix D).

"The FCC has not assessed the siandard for cell phone radiation since 1996. According to
industry groups, approximately 44 million people had mobile phones when the standard was ser,
today, there are more than 300 million mobile phones in use in the United States. While the
prevalence of wireless phones and other devices has sky-rocketed, the behaviors around cell phone
uses have changed as well. The number of mobile phone calls per day, the length of each cell phone
call, and the amount of time people use mobile phones has increased, while cell phone and vireless
technology has undergone substantial changes. Many more people, especially adolescents and
young adults, now use cell phones as their only phone line and they begin using wireless phones at
much younger ages.”

“The AAP believes the inquiry to reassess the radiation standard presents an opportunity to
review its impacts on children’s health and well-being. In the past, such standards have generally
been based on the impact of exposure on an adult male. Children, however, are not little adults and
are disproportionately impacted by all environmental exposures, including cell phone radiation. In
fact, according to IARC, when used by children, the average RF energy deposition is fwo times
higher in the brain and 10 times higher in the bone marvow of the skull, compared ith mobile
phone use by adults. While the Academy appreciates that the FCC is considering investigating
whether the emission standards should be different for devices primarily used by children, it is
essential that any new standard for cell phones or other wireless devices be based on protecting the
youngest and most vulnerable populations to ensure they are safeguarded throughout their
lifetimes.”

“Finally, in reviewing the SAR standard, the FCC has the opportunity to highlight the
importance of limiting media use among children. The Academy has found potentially negative
effects and no known positive effects of media use by children under the age of two, including
television, computers, cell phones, and other handheld wireless devices. In addition, studies
consistently show that older children and adolescents utilize media at incredibly high rates, which
potentially contributes to obesity and other health and developmental risks. In reviewing the SAR
limit, the FCC has the opportunity to improve the health of our nation by highlighting the
importance of limiting screen time and media use for children and adolescents.”

IV. LOCAL AND NATIONAL COUNTRY ACTIONS (2007 —2012)

Citv of Brussels

The order of 1 March 2007 on the protection of the environment against the potentially harmful
effects and nuisances caused by non-ionizing radiation, established a new regional framework
legislation. Installations emitting electromagnetic radiation in the Brussels-Capital Region need
environmental permits to be issued by Brussels Environment (26). The ordinance defines a standard
of 3 V/m (also ~ 24 mW/m? ~ 2.4 uW/em?) is not exceeded by the transmitting mobile phone

antennas. Compliance with this standard is applied since 14 March 2009.
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“Environmental permirt for antennas: The steps of the proceduie (27)

1. Inmroduction of the permit applicarion
The applicarion of the environment permir is introduced by the operator of the antenna to Brussels
Ewmvironment includes a technical dossier containing plans from a simularion of the electromagneric
field in a radius of influence of 200 meters firom the transmitting antenna.
This simularion rakes into account the tecimical characteristics of the antenna and the surrounding
enviromnent (presence of buildings ...). It aims 1o ensure thar 23% of the 3 V/m standard (also ~ 24
mW/m?2~ 2.4 uW/cm? [given as power density = 1.5 V ~ 6 mW/m? ~ 0.6 yW/cm?'m] is not
exceeded in any place accessible to the public.

2. Site visit and review of the record
A Brussels Environment agent reviews the application and conducts a site visit to see if the
simulation is correct and if the environmental situation close to the antenna described in the
application file corvesponds reality given. If this is the case, the file is submitted to public inquiry.

3. Public Inquiry
The application is submitted to a 15 days public inquiry to notify you and allow you to give your
opinion. Public inquiry was announced by red posters usual affived near the place of the antenna
location. Any citizen can go to municipal services conceined to take note of the case.

4. Decision
The environmental permit is granted or refused by Brussels Environment. This license ensures that
all measures for safety and protection of the environment and residents are provided.”

Principality of Liechtenstein

In 2008 in the Principality of Liechtenstein a new environmental law came into effect including
regulations and legal limits for cellular transmitters (28). The complete text for article 31 and 34 is
given below. Article 31 defines locations with sensitive use where site specific limits have to be
applied. However article 34, paragraph 4 (0.6 V/m limit) had been repealed in 2009 after business

associations had initiated a national referendum (29).

Article 31 - Places of Sensitive Use

Regarded as places of sensitive use:

a) rooms in buildings where people stay regularly over a long period,

b) playgrounds and rest places of schools, kindergartens and nursery schools operated by the
public;

¢) fixed outdoor workplaces where work-related to the same person is shown during more than 800
hours a year. Including, in particular fived sales stands and Jobs at permanently installed
equipment, but not outside areas of restaurants and construction sites;

d) those areas of undeveloped land in construction zones on which uses are permitted by letters a

and b.

Article 34 transmitters for cellular and wireless local loops

Site specific limits

1) For transmitters of mobile cellular networks and transmiitters for wireless local loops with a
rotal effective radiated power of at least 6 watts, the site specific limits under paragraph 2 and 4
apply. They do nor apply for radio relay systems, the wireless network securiry "Polvcom" and
other radio networks of security and rescue organizations.

2) The site specific limit for the effective value (rms) of the electric fleld strength is:
a) for installations transmirting exclusively in the frequency range of 900 MHz: 4.0 V/m (also =
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42 mIVam? = 4.2 y]licm?;

by for faciliries thar broadcast exciusively in the frequency range of 1800 MHz or in a higher
Sfrequency range: 6.0 Vim (also ~ 100 mW/m? = 10 w@I¥/cnié).;

¢) for facilities that broadcast in both frequency ranges specified in lerters a and b: 3.0 Vi
(also = 66 mW/mn? = 6.6 uWicm?).

3) Whereas the operative mode and rhe maximum call and dara raffic is ar maximum vransmission
poer.

4) Holder of a broadcast system are required to reduce the actual electric filed strength to the
lowest technically feasible value, using appropriate measures and 1o accomplish by the end of
2012 an actual electric field strength of 0.6 Vim (also ~ 1 mW/m?~ 0,1 uW/cm? on average.

5) The Government shall provide further details by ordinance.

Ttaly — Autonomous Province of Bolzano - South Tvrol (2009)

In a Decree dated April 29, 2009, the governor of the Autonomous Province Bolzano issued
Regulation No. 24 conceming telecommunications infrastructure. In the autonomous province of
Bolzano radio- and cellular transmitter sites have to be operated that take health aspects into
account (30, 31). In practice e.g. radio transmitters had been aggregated on tall mast sites preferably
outside residential areas on mountains. The population exposure from cellular antenna sites is
calculated with help of predictive software and the best possible sites are evaluated. Each site has to
be approved by a communications commission. The national limit for the sum of all RF sources in
Italy is 6 V/m (also ~ 100 mW/m? ~ 10 pW/cm?). In the autonomous province of Bolzano the
competent authority - State Agency for Environment - negotiates each cellular site with the
relevant operator(s) in order to achieve a site specific exposure of 3 V/m (also ~ 24 mW/m> ~ 2.4

uW/em?) and lower (32).

Austria — Ministry of Health 2010

In December 2010 the document “Aspects of the current health assessment of mobile
communications - Recommendation of the Supreme Health Council” was published (33). Some of

the recommendations are listed below.

“... Radio equipment, which leads to a prolonged exposure of people should be set up using a
precautionary target value, since long-term effects can not be excluded with sufficient certainty.
This target value should be set for high-frequency effects at least a factor of 100 below the limit for
the power density of the ONORM E 8850 (note by the author: similar to ICNIRP 1998). In addition,
legal measures should be taken, that

a) in case that various electromagnetic fields acting simultaneously, all relevant firequencies of
different emitters are not 1o exceed the limits and

b) operators are encouraged to minimize exposure from elecrromagnetic fields el below the limit
values during planning and operarion.”

o .. In view of the many pending issues, the rational use of mobile phones should be taken
generallv, which seeks to have meaningful use and avoid unnecessary exposure. This is especially
true for children and adolescents, since thev will be predictable more exposed over their lifetime and



Docekelr E-cooaac-i-0328 j])qu}‘té\/ To Samel Meter<

the organ-specific exposure through anaromical and developmenral differences i cerrain rissues
may be higher than in adulirs.

Nine specific recommendations were given by the Austrian Supreme Health Council:

1. “If possible, do not call, when the receprion is poor:

2. Keep calls shorr.

3. In situations where you can choose benveen mobile and fixed-line, use the landline.

4. Make calls in the car as litile as possible.

5. With GSM (2 G) phones, wait a little time while connecting, before you run the phone to your head.
Exposure by UMTS (3 G) mobile phones is usually much lower. Make sure to set the connection in
multi-band-mobiles preferably via UMTS (3 G)

6. Use headsets or speakerphones.

7. When buying a cell phone mind low SAR values.

8. Wear the mobile not directly on the body.

9. Send an SMS instead of calling.”

France (2010)

In 2010 in France the Environmental Law some regulations concerning EMF issues had been

supplemented (34, 35). Some excerpts are given below:

Article 183

Wireless terminals that are intended to be connected with a public telephone netwwork may not be
placed on the market without additional equipment, which allows to limit the exposure of the head
during communication.

The Higher Audiovisual Council shall ensure that the development of the sector of audiovisual
connnunication goes along with an increased level of protection of the environment and the health of
the population.

Any advertising, about what aid whatsoever, with the divect aim to promote the sale, the provision or
the use of a mobile phone by children under 14 is prohibited.

The payment or free circulation of goods which contain a radio equipment and their use is
specifically designed for children under six may be banned by decree of the Minister of Health, in
order to avoid excessive exposure of children.

Individuals who are responsible for the transpoit of electrical energy have to carry out a regular
control of the electromagnetic fields, swhich are induced by power lines. The result of these
measurements is to report annually ro the French Agency for Sanitary Safety of environment and
labor; 1which 1will publish them.

In kindergarten (pre-), in the primary schools and in secondaiy schools (secondary) the use of a
mobile phone is prohibited by a student duving the entive lesson and at the designated places given
in the house rules.

Atticle 184

For any mobile telephone that is offered for sale [in France], the specific absorption rate is legible
and in French. It must also provide a reconnnendation for the use of additional equipment, by means
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of which the radio exposure of the head can be limited during the communication. as in the fifth
Paragraph of point I of Article 183 of this lanw provided.

Austria — Austrian Medical Association (2012

In 2012 the Austrian Medical Association published the “Guideline of the Austrian Medical
Association for the diagnosis and treatment of EMF-related health problems and illnesses (EMF
syndrome)”(36). The guideline is recommended to doctors of all disciplines in Austria. The

guideline says in part:

“There has been a sharp rise in unspecific, often stress-associated health problems that increasingly
present physicians with the challenge of complex differential diagnosis. A cause that has been
accovded little aitention so far is increasing electrosmog exposure at home, at work and during
leisure activities, occurring in addition to chronic stress in personal andworking life. It correlates
with an overall situation of chronic stress that can lead to burnout.

How can physicians respond to this development?

The Austrian Medical Association has developed a guideline for differential diagnosis and potential
treatment of unspecific stress-related health problems associated with electrosmog. Its core element
is a patient questionnaire consisting of a general assessment of stress symptoms and a specific
assessment of electrosmog exposure. The guideline is intended as an aid in diagnosing and treating
EMF-related health problems.”

Key elements of the guideline are:

History of health problems and EMF exposure
Examination and findings

Measurement of EMF exposure

Prevention or reduction of EMF exposure

Diagnosis

IS U

Treatment

Russian National Committee on Non-Ionizing Radiation (2011 and 2012)

On March 3, 2011 the Russian National Commitee on Non-Ionizing Radiation Protection approved
the ‘Resolution: Electromagnetic Fields from Mobile Phones: Health Effects on Children and

Teenagers” (37 and Appendix E). Parts of the resolution are given below.

“The Resolution evolved from scientific statements adopted by RNCNIRP in 2001, 2004, 2007, 2008
and 2009, taking into account contemporary views and actual scientific data. The Resolution
represents a viewpoint of the professional scientific community and is meant for public
dissemination, for the consumers of the mobile relecommunications sevices, as well as for the
legislative and executive authorities who develop and implement health protection, envirommental,
communication, scientific and safety policies.”
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In 2012. the RCNIRP issued an update to this Resolution. calling on all countries to halt the use of
wireless technologies in the school classrooms. and to move quickly to replace wireless with wired

internet and teaching technologies (38 and Appendix I).
V. INTERNATIONAL HEALTH AGENCY ACTION

WHQO International Agency for Research On Cancer — Formal Classification (2011)

On May 31, 2011 the WHO/International Agency for Research on Cancer (IARC) classified
radiofrequency electromagnetic fields as possibly carcinogenic to humans (Group 2B), based on an
increased risk for glioma, a malignant type of brain cancer, associated with wireless phone use (39,

40).

A group of 30 researchers, scientists and medical doctors were invited to participate in an
assessment of the scientific literature on radiofrequency radiation carcinogenicity in Lyon, France.
Under the auspices of IARC, this IARC Monograph Working Group on RFR conducted a

comprehensive scientific assessment of RF studies and determined:

"In view of the limited evidence in humans and in experimental animals, the Working Group
classified RF- EMF as “possibly carcinogenic to humans” (Group 2B). This evaluation was
supported by a large majority of Working Group members."

"The Working Group concluded that the (Interphone Final Report) findings

could not be dismissed as reflecting bias alone, and that a causal interpretation

between mobile phone RF-EMF exposure and glioma is possible. A similar conclusion was drawn
firom these nwo studies for acoustic neuroma, although the case numbers were substantially smaller
than for glioma."”

Tt is important to recognize that the IARC RF Working Group did not find the evidence insufficient
to classify (Group 3) or not a carcinogen (Group 4). Both of these possible outcomes to the
scientific assessment could have rendered a substantially weaker conclusion. Where there has been
the necessity of a virtual scientific paradigm shift to accommodate ANY consideration of both ELF-
EMF and RFR to the status where legitimate scientific attention is achieved is a notable
achievement. There is a very high bar set to show that non-chemical carcinogens warrant IARC

carcinogenicity evaluation - it greatly exceeds that necessary for chemicals and other toxins.

The WHO press release No° 208 states

“The I4RC Monograph Working Group discussed the possibility that these exposures niight induce
long-rerm health effects, in particular an increased risk for cancer: This has relevance for public
health, particularly for users of mobile phones. as the munber of users is large and growing,
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L INTRODUCTION

In public health and enviromnental policy-making, asking the right questions is a
highly evolved art form. It is necessary to periodically look for ‘not-so-early-now
warnings’ from new science and medical information. At some point it becomes ‘o/d
news’ in the real-world process of commercializing new technologies* and is ignored.
Precious time is lost if the ‘evidence curve’ does not come quickly enough to ‘change the .
rollout curve’ and result in early enough interventions. EMF may be a highly
preventable source of disease but not without early enough translation of the science into
action. The time for arguing whether EMF health effects exist is over. We know they

exist and that they result in human disease.

Asking the right questions and looking for proportionate responses necessarily
involves make mid-course corrections guided by new evidence. This is particularly true
when the consequences of doing nothing are too great to ignore — because they will affect
billions of people in societies around the world. “While there are many unanswered
questions, the cost of doing nothing will result in an increasing number of people, many

of them young, developing cancer.” (Carpenter, 2010).

What questions should be asked now, to move forward on the body of evidence?
How much evidence do we need to act? Do we have enough? What standard of
evidence should be used to judge (purely scientific vs precautionary public health). What
is arelevant biological ‘dose’? How long does a biological effect last? Are we

accounting for differences among individuals or different types of cells?

Which of the studies are truly measuring chronic exposures (is a one-month or a one-
year study really revealing chronic effects; if mid-length studies show no effect, does this
tell us anything useful)? Why is it still considered reasonable to base safety standards on

time-averaged radiofrequency exposures when the technologies today use pulsed RFR?

*Electronics, the internet, cellular telecommunications, wireless medical technologies, and wireless sensors for energy
conservation, electric utilities management, transportation, education, banking and national security.
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For example. the collective behavior of neurons is established through synchrony.
“Individual neurons have a time window of tens of milliseconds range for single neurons,
but oscillatory codlitions of neurons can expand the effect window of synchronization
Srom hundreds of milliseconds to many seconds” (Buzaki, 2006). This means the time
span a bioeffect can last long enough to overlap with the next environmental provocation
(pulsed RFR in this case) so that repetitive exposures may induce an unending cascade of
neurological firing that eventually disrupts normal homeostasis and causes chronically
abnormal function in cooperative assemblies of cells like neurons. RFR is bioactive and
already classified as a Possible Human Carcinogen but the relevant RFR bursts are
camouflaged and their relevant metrics are diluted away by time averaging. Why is it
reasonable to use safety standards that were developed to guard against induced currents
in tissue (ELF-EMF) or that heat or burn tissue (RFR)?

Briefly stated, here is what we knew in 2007.

* Bioeffects and adverse health effects of chronic exposure to low-
intensity (non-thermal) non-ionizing radiation are established.

* Existing FCC and ICNIRP public safety limits are not sufficiently
protective of public health.

* The World Health Organization has classified ELF-EMF as a Group 2B
Possible Human Carcinogen (2001).

« New, biologically-based public exposure standards are critically needed.

* Tt is not in the public interest to wait.

Here is what we know in 2012. There is more evidence, over a broader range of
studies. The levels of biological responses are extraordinarily low (down to the nanowatt

and picowatt power density level).

" New studies address fertility and reproduction, fetal and neonatal effects,
cognitive and behavioral problems in children and neurological damage. There are more
mobile phone base station studies with longer testing periods, much more information on

genetic damage and confirmation of increased risk of brain cancers from not one or two
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studies, but from many studies and many authors including the World Health
Organization’s massive 13-country INTERPHONE STUDY (Interphone Study Group,
2010).

There are many studies reporting effects of cell phone radiation (even on standby-
mode), wireless laptop exposure, cell phone use by mothers resulting in altered fetal brain
development in the offspring, and more evidence that the blood-brain barrier and memory
are at risk from cell phone use. There is evidence from human and animal studies that

key areas of the brain are negatively affected by RFR at legal levels.

There is better understanding of the important physical and biological factors that
make ELF-EMF and RFR potent disruptors of living tissues and basic metabolic
processes. More and more, EMF devices are being used for medical treatments in cancer,
bone and wound healing and re-tuning the nervous system. Increased depth of evidence
in many threads is presented in this report by well-regarded scientists and researchers
from around the world. The number of good studies has grown. The exposure levels
causing effects are documented to be much lower than in the past. The epidemiological
evidence is now showing risks for a variety of adverse health outcomes. All this should
be taken seriously by governments, and translated quickly into more protective safety
standards, and in the interim, into strong preventative actions, warnings and substitution

of safer technologies and redesigned devices.

Bioeffects are clearly established and occur at very low levels of exposure to electromagnetic
fields and radiofrequency radiation. Bioeffects can occur in the first few minutes at levels
associated with cell and cordless phone use. Bioeffects can also occur from just minutes of
exposure to mobile phone masts (cell towers), WI-FI, and wireless utility ‘smart’ meters that
produce whole-body exposure. Chronic base station level exposures can result in illness.

Many of these bioeffects can reasonably be expected to result in adverse health effects if the
exposures are prolonged or chronic. This is because they interfere with normal body processes
(disrupt homeostasis), prevent the body from healing damaged DNA, produce immune system
imbalances, metabolic disruption and lower resistance to disease across multiple pathways.
Essential body processes can eventually be disabled by incessant external stresses (from system-
wide electrophysiological interference) and lead to pervasive impairment of metabolic and
reproductive functions.
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What does the WHO IARC Classification of ELF-EMF and RFR as Group 2B
Possible Human Carcinogens Mean?

The World Health Organization International Agency for Cancer Research
(IARC) designated ELF-EMF as a Group 2B (Possible) Carcinogen in 2001. Tlus is the
kind of exposure from power lines, battery switching in cell phone devices, laptop
computers and appliances. The World Health Organization specifically reaffirmed its
finding that EMF is classifiable as a Group 2B Possible Humém Carcinogen in 2006 in
their Health Criteria Monograph #238 (WHO, 2007).

World Health Organization International Agency for Research on Cancer
(IARC) Cancer Classifications

Group 1 Known Carcinogen
Group 2A Probable Carcinogen

| Group 2B Possible Human Carcinogen
Group 3 Insufficient Information
Group 4 Not a Carcinogen

In 2011, IARC determined that scientific evidence is sufficient now to classify
radiofrequency radiation as a Group 2B Possible Human Carcinogen (Baan et al, 2011).
This is the kind of exposure coming from cell and cordless phones, cell towers, WI-FI,

wireless laptops, electronic baby monitors and wireless ‘smart” utility meters.

So, what does this mean? According to the classification categories, it is again
clear IARC did NOT find so little clear and consistent evidence that it should support a
finding of “Not A Carcinogen”. That would be the valid test that RER is safe, as best
public health experts can judge the evidence. Nor did IARC find that the evidence
sufficient so as to make a stronger classification (Probably or Known Carcinogen).

Rather, IARC found the evidence supports classification as a “Possible” cancer-causing
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agent. That 1s not a weak or reckless judgment made with few facts. It should be a

strong warning to governments to reconsider their safety standards, particularly in light of
the billions of people at potential health risk from new wireless technologies. Studies of
cell and cordless phones and of wireless whole-body RFR exposures consistently show

human health impacts that have become ‘epidemiologically visible’ (Sections 11 and 21).

ELF-EMFAND RFR ARE CLASSIFIED AS POSSIBLE CANCER-CAUSING AGENTS -
WHY ARE GOVERNMENTS NOT ACTING?

The World Health Organization International Agency for Research on Cancer has classified
wireless radiofrequency as a Possible Human Carcinogen (May, 2011). The designation applies
to low-intensity RFR in general, covering all RFR-emitting devices and exposure sources (cell
and cordiess phones, WI-F1, wireless laptops, wireless hotspots, electronic baby monitors,
wireless classroom access points, wireless antenna facilities, etc). The IARC Panel could have
chosen to classify RFR as a Group 4 —~Not A Carcinogen if the evidence was clear that RFR is not
a cancer-causing agent. It could also have found a Group 3 designation was a good interim
choice (Insufficient Evidence). IARC did neither.

II. KEY SCIENTIFIC EVIDENCE (2006~ 2012)

Many thousand scientific studies over four decades have provided warnings of
serious biological effects and potential health harm from EMF and RFR. About 1800
new, scientific papers published in the last five years report more bioeffects and adverse
“health effects of EMF and RFR, and are presented in great detail in the BioInitiative
Report 2012.

These studies since 2006 give cntical support to the argument that current safety
standards are grossly inadequate. They cannot be protecting public health if they do not
prevent harm to a variety of types of human cells, human sperm and the developing fetus
in-utero. These are all effects reported today due to cell phone radiation exposures that
are both legal and common in daily home, business and school environments. These
effects are shown to occur at very low-intensity permissible levels that have become
‘typical’ for pregnant women, the fetus, the infant, the child, and for adults. Such effects
are occurring at hundreds to thousands of times lower intensity exposure levels than the

current FCC public safety limits allow. These exposure levels are common in the
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environment, but worst in close proximity to wireless devices like cell and cordless
phones, ‘smart” wireless utility meters, wireless routers, wireless classroom access points
and laptops. to baby survetllance devices. and in the first few hundred meters of cell
towers. WI-FI levels of RFR and cell phones-on-standby mode are sufficient to cause
effects that, if chronic, may be damaging to the health of cellular DNA, reproductive

germ cells (sperm) and the male reproductive organs.

Overall, these new studies report abnormal gene transcription (Section 5);
genotoxicity and single-and double-strand DNA damage (Section 6); stress proteins
because of the fractal RF-antenna like nature of DNA (Section 7); chromatin
condensation and loss of DNA repair capacity in human stem cells (Sections 6 and 15);
reduction in free-radical scavengers - particularly melatonin (Sections 5, 9, 13, 14, 15, 16
and 17); neurotoxicity in humans and animals (Section 9), carcinogenicity in humans
(Sections 11, 12, 13, 14, 15, 16 and 17); serious impacts on human and animal sperm
morphology and function (Section 18); effects on offspring behavior (Section 18, 19 and
20); and effects on brain and cranial bone development in the offspring of animals that
are exposed to cell phone radiation during pregnancy (Sections 5 and 18). This is only a

snapshot of the evidence presented in the Biolnitiative 2012 updated report.

Many of these bioeffects are associated with disruption of normal biological
functioning in the genes, and in the physiology of the nervous and cardiac systems of the
body (brain, blood-brain barrier, heart, vascular system). Sleep disruption (insomnia) is a
hallmark bioeffect of RFR. Hypersensitivity disorders like allergies and asthma are
reported from exposure to environmental chemicals and to EMF. A pregnant woman’s
exposure to EMF has been linked to increased asthma and behavioral problems in the
human child after in-urero exposure. Pregnant mice exposed to cell phone radiation give
birth to baby mice with attention disorders, hyperactivity and impaired memory function,

similar to effects seen in human babies as reported by Divan et al (2008).

A. Stress, Stress Proteins and DNA as a Fractal Antenna: The word stress mvokes

different concepts for people, but needs to be understood as a physiological response.
Biolnitiative author Martin Blank has described how both ELF-EMF and RFR produce

stress proteins at very low exposure levels, and why this is only adaptive in the short-
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term. Chronic exposures that trigger stress responses (stress proteins) regardless of their
environmental cause are mal-adaptive if they go on too long. Any agent (EMEF. ionizing
radiation, chemicals, heavy metals, etc) that continuously generates stress proteins is not

adaptive, and is harmful, if it is a constant provocation.

The work of Martin Blank and Reba Goodman of Columbia University has
established that stress proteins are produced by ELF-EMF and RFR at levels far below
current safety standards allow. Further, they think DNA is actually a very good fractal
RF-antenna which is very sensitive to low doses of EMF, and may induce the cellular
processes that result in chronic ‘unrelenting’ stress. That daily environmental levels of
ELF-EMF and RFR can and do throw the human body into stress protein response mode
(out of homeostasis) is a fundamental and continuous insult. Chronic exposures can then

result in chronic ill-health.

B. Fetal Effects and Fetal Development Studies: Effects on the developing fetus from

in-utero exposure to cell phone radiation have been observed in both human and animal
studies since 2006. Divan et al (2008) found that children born of mothers who used cell
phones during pregnancy develop more behavioral problems by the time they have
reached school age than children whose mothers did not use cell phones during
pregnancy. The July 2008 issue of Epidemiology reports that children whose mothers
used cell phones during pregnancy had 25% more emotional problems, 35% more
hyperactivity, 49% more conduct problems and 34% more peer problems (Divan et al,
2008).

Aldad et al (2012) showed that ceil phone radiation significantly altered fetal
brain development and produced ADHD-like behavior in the offspring of pregnant mice.
Exposed mice had a dose-dependent impaired glutamatergic synaptic transmission onto
Layer V pyramidal neurons of the prefrontal cortex. The authors conclude the behavioral
changes were the result of altered neuronal developmental programming in utero.
Offspring mice were hyperactive and had impaired memory function and behavior

problems, much like the human children in Divan et al (2008).
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Anew study from Greece reports altered development of the cranial bones of the
mouse fetus from low intensity (0.6 to 0.9 Wikg) in-uzero 900 NMHz cell phone radiation
(Fragopoulou et al, 2009). They report “our results clearly show that even modest
exposuire (e.g.. 6-min daily for 21 davs) is sufficient to interfere with the normal mouse

developmental process.”

Other new studies by Fragopoulou et al report that brain astrocyte development
followed by proteomic studies is adversely affected by DECT (cordless phone radiation)
and mobile phone radiation (Fragopoulou et al, 2012); and that whole body exposure with

GSM 900MHz affects spatial memory in mice (Fragopoulou et al, 2010).

FETAL BRAIN DEVELOPMENT MAY BE ALTERED

There is increasing evidence that fetal (in-utero) and early childhood exposures to cell phone
radiation and wireless technologies in general is a risk factor for hyperactivity, learning disorders
and behavioral problems in school.

Neonatal physician Carlo Bellieni of Italy found that heart rate variability is
adversely affected in infants hospitalized in isolettes or incubators where ELF-EMF
levels are in the 0.8 to 0.9 puT range (8 to 9 mG) (Belliens, 2008). Infants suffer adverse
changes in heart rate variability, similar to adults. He also reported that newborns cared

for in the high ELF-EMF environments of isolettes have disrupted melatonin levels
(Bellieni et al, 2012a).

C. Studies of Spexm: Several international laboratories have replicated studies showing
adverse effects on sperm quality, motility and pathology in men who use and particularly
those who wear a cell phone, PDA or pager on their belt or in a pocket (Agarwal et al,
2008; Agarwal et al, 2009; Wdowiak et al, 2007; De Iuliis et al, 2009; Fejes et al, 2005;
Aitken et al, 2005; Kumar, 2012). Other studies conclude that usage of cell phones,
exposure to cell phone radiation, or storage of a mobile phone close to the testes of
human males affect sperm counts, motility, viability and structure (Aitken et al, 2004,
Agarwal et al, 2007; Erogul et al., 2006). Animal studies have demonstrated oxidative
and DNA damage, pathological changes in the testes of animals, decreased sperm

mobility and viability, and other measures of deleterious damage to the male germ line



| :Dbck,éf 00000 C-H{-O328 Iheiuiﬁx{‘”""e 601 ﬂil’%' i’ﬂéi“)e,p@

(Dasdag et al. 1999: Yan et al. 2007: Otitoloju et al. 2010; Salama et al. 2008; Behari et
al, 2006; Kumar et al. 2012). There are fewer animal studies that have studied effects of
cell phone radiation on female fertility parameters. Panagopoulous et al. 2012 report
decreased ovarian development and size of ovaries, and premature cell death of ovarian
follicles and nurse cells in Drosophila melanogaster: Gul et al (2009) report rats exposed
to stand-by level RFR (phones on but not transmitting calls) caused decrease in the
number of ovarian follicles in pups born to these exposed dams. Magras and Xenos
(1997) reported irreversible infertility in mice after five (5) generations of exposure to
RFR at cell phone tower exposure levels of less than one microwatt per centimeter

squared (pW/cm?2).

Agarwal et al (2009) evaluated the effect of cell phone radiation during talk mode
on human sperm samples. The authors found “radiofrequency electromagnetic waves
emitted from cell phones may lead to oxidative stress in human semen. We speculate that
keeping the cell phone in a trouser pocket in talk mode may negatively affect

spermatozoa and impair male fertility.”

Aitken et al (2005) studied the effect 0of 900 MHz cell phone radiation on mice (7
days, 12-hr per day at 0.09 W/kg). The authors found statistically significant damage to

the mitochondrial genome of epididymal spermatozoa (p<0.05).

Avendano et al, 2012 provided evidence that a 4-hr exposure to WI-FI at
exceeding low levels (0.5-1.0 pW/cm2) near a laptop computer caused decreased sperm
viability and DNA fragmentation in human sperm samples. Avendado says ‘(7)o our
knowledge, this is the first study to evaluate the direct impact of a laptop use on human
spermatozoa. Ex vivo exposure of human spermatozoa to a wireless internet-connected
laptop decreased motility and induced DNA fragmentation by a nonthermal effect. We
speculate that keeping a laprop connected wirelessly to the internet on the lap near the

b2

testes may result in decreased male fertilitv.

De Iuliis et al (2009) reported that “RF-EMR in both the power density and
Srequency range of mobile phones enhances mitochondrial reactive oxvgen species

generation by human spermatozoa, decreasing the motility and vitality of these cells
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while stimulating DNA base adduct formation, and ultimatelv DNA fragmentation.” They
warned their findings “/iave clear implications for the sqfen of extensive mobile phone
use bv males of reproductive age. potentially affecting both their fertiliny and the health
and wellbeing of their offspring” based on damage from a 6-hr exposure to 1800 MHz
cell phone radiation in human sperm cells. This 6-hr exposure caused reduced sperm
motility and viability and caused a significant increase in reactive oxygen species (free
radicals that are associated with oxidative damage to DNA), and the effects were worse
with more exposure (a significant dose-response was observed). Atasoy (2012) also
questioned the safety of 2400 MHz exposure to those of reproductive age. This study
reports that WI-FI internet access devices can damage DNA and reduce DNA repair when
the exposures are very low(exposure level of 0.091 W/kg) and chronic; damage can

occur even at levels that comply with 802.11 g WI-FI public safety limits.

Behari et al (2006) reported that chronic exposure of rats to cell phone radiation
caused double-strand DNA breaks in sperm cells (35 days, 2-hr per day). This study also
showed that the mobile radiation exposure at 900 MHz (at 0.9 W/kg) and at 2.45 GHz (at
0.1 W/kg) caused a statistically significant decrease in sperm count and the weight of
testes.

Otitoloju et al., (2010) graphically describe sperm head abnormalities in mice
exposed for six months to base-station level RE/MW at 70 to 100 nanowatts/cm2 (0.07 —
0.1 yW/em2). Only 2% of controls but a stunning 39% to 46% of exposed mice had

damaged sperm.

“The major abnormalities observed were knobbed hook, pin-head and banana-
shaped sperm head. The occurrence of sperm head abnormalities was also found
fo be dose dependent. The implications of the observed increased occurrence of
sperm head abnormalities on the reproductive health of humans living in close
proximity to GSM base stations were discussed.”

These studies taken together should provide a strong warning that ‘normal’ use of a
cell phone presents risks that warrant strong preventative actions to protect the integrity
of the human genome from de novo mutations and loss of fertility across entire male
populations of cell phone users. Further, even the much lower exposure levels associated

with mobile phone base station (cell tower) RFR levels are deleterious over time.
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HUMAN SPERM AND THEIR DNAARE DAMAGED

{ Human sperm are damaged by cell phone radiation at very low intensities (0.00034 — 0.07
| pW/em2). There is a veritable flood of new studies reporting sperm damage in humans and
| animals, leading to substantial concerns for fertility. reproduction and health of the offspring
| (unrepaired de novo mutations in sperm). Exposure levels are similar to those resulting from
' wearing a cell phone on the belt, or in the pants pocket, or using a wireless laptop computer on
; the lap. Sperm lack the ability to repair DNA damage.

D. Human Stem Cell Studies: Markova et al (2010) reported that 915 MHz microwave

exposure significantly affects human stem cells. They found that very low-intensity
microwave radiation from mobile phones can inhibit DNA repair processes inn human
stem cells. By placing a mobile phone at one meter distance from human stem cells in
petri dishes (SAR = 0.037 W/Kg), they found a significant reduction in 53BP1 foci.
These foci are a measure of DNA repair in cells with double strand DNA damage. The
damage was greater to stem cells (derived from adipose tissue in humans) than in
fibroblasts. Stem cells did not repair over time - and the damage was done within one
hour of microwave exposure. Fibroblasts were similarly affected (inhibited 53BP1 foci)
but repaired over time. The effects are carrier-frequency dependent. The effects occurred
with GSM exposure at 915 MHz, but not at 905 MHz. The failure of DNA repair also
occurred at the mobile phone UTMS carrier frequency of 1947 MHz. Analysis of the
53BP1 foci is a sensitive technique to measure double-strand DNA breaks in both
unexposed cells and in cells exposed to cytotoxic agents. In the authors' words, "this
represents a direct mechanistic link to epidemiological data showing an association of
MW exposure with increased cancer risk." The data obtained from human stem cells is of
"utmost relevance for assessment of possible health risks of MW exposure from mobile
phones.” Most, if not all adult tissues and organs including blood, skin and brain contain
stem cells. Therefore, "stem cells like blood cells and fibroblasts are always subjected to
exposure from mobile phones." With respect to children, because "almost all organs and
tissues possess stem cells and stem cells are more active in children, the possible
relationship of chronic MW exposure and various types of tumors and leukemia

especially in children should be investigated.”
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Czvz et al (2004) reported that GSM cell phone exposure affected gene expression levels
in embryonic stem cells (pS3-deficient); and significantly increased heat shock protein

HSP 70 production.

HUMAN STEM CELL DNA DOES NOTADAPT OR REPAIR

Human adipose tissue stem cells lack the ability to repair DNA damage caused by chronic
exposure to non-thermal microwaves. Damage to DNA in some other cells may be incompletely
repaired.

E. Mobile Phone Base Station (Cell Tower) Studies

Human Studies: Hutter et al (2006) reported that short-term exposure to GSM cell
phone radiation resulted in complaints of headache, neurological problems, sleep and
concentration problems in adults with 0.01 - 0.05 pW/cm?2 exposure levels. Kundi and
Hutter (2009) reviewed human effects in fourteen (14) mobile phone base station studies
and reported “(F)rom available evidence it is impossible to delineate a threshold below
which no effect occurs, however, given the fact that studies reporting low exposure were
invariably negative it is suggested that power densities around 0.5—-1 mW/m2 [0.05 - 0.1

uW/em2] must be exceeded in order to observe an effect.”

Buchner and Eger (2012) conducted an eighteen (18) month study to assess changes
in stress hormones in 60 persons exposed before and after a mobile phone base station
went into operation in the Rimbach village in Germany. The study showed that chronic
exposure to base station RF (whole-body) at 0.006 - 0.01 pW/em?2 in humans had
significant impacts on stress hormones over time. In the beginning months, adrenaline
levels first increased in a dose-dependent fashion according to exposure level (p < 0.002)
and then decreased below normal levels (p < 0.005). Both the average as well as the
median adrenaline values increased after the activation of the transmitter and decreased
again after one year with exposure levels >0.006 pW/cm?2. Chronically ill subjects and
children showed especially strong responses: except for some "outliers,” no effect was

observed in healthy adults (Buchner and Eger, 2012). For dopamine, inverse effects to
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those for adrenaline and noradrenaline were observed. The median dopamine levels
decreased from 199 to 115 ug/g creatinine between January and July 2004. The fact that
the dopamine levels of the study subjects decreased during this period is highly
significant (p<0.0002). Thereafter, the median increased again: In January 2005, it was at
131 pg/g creatinine, in July of 2005. This increase is also significant between July 2004

and July 2005 (p<0.05).

Buchner (2012) indicates that the RFR transmitter induced changes in stress
hormones that follow the classic stress syndrome of adaptation, then exhaustion
established by Hans Seyle in the 1950°s. “After the stages of alarm and resistance, the
last stage of exhaustion sets in. The parameters investigated in the Rimbach study follow
this pattern”.

A long-term 6-yr study assessed the role of exposure to radio frequency radiation
(RFR) emitted either from mobiles or base stations and its relations with human's
hormone profiles. The study revealed significant RFR effects on pituitary-adrenal axis,
resulting in reduction of ACTH, cortisol, thyroid hormones, prolactin in young females,
and testosterone levels in males (Eskander et al, 2012). But no direct measurements of
RFR power density levels were made, only categories of distance from transmitter.

Oberfeld et al (2004) reported that populations exposed to base stations transmitting
cell phone frequencies had more fatigue, depressive tendency, sleeping disorders,
concentration difficulties, and cardio-vascular problems reported with exposure to GSM
900/1800 MHz cell phone signal.

Navarro et al (2003) reported that exposure levels of 0.01 - 0.11 pW/cm2 resulted
in fatigue, headaches, sleeping problems in populations around mobile phone base
stations.

Thomas et al (2008) reported an increase in adult complaints of headaches and
concentration difficulties with short-term cell phone use at 0.005 to 0.04 pW/cm?2
exposure levels.

Heinrich et al (2010) reported that children and adolescents (8-17 years old) with
short-term exposure to base-station level RFR experienced headache, irritation, and

concentration difficulties in school. RFR levels were 0.003 - 0.02 pW/em2.
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Thomas et al (2010) reported that RFR levels 0£0.003 - 0.02 pWiem?2 resulted in
conduct and behavioral problems in children and adolescents (8-17 years old) exposed to
short-term cell phone radiation in school

Mohler et al (2010) reported that adults exposed to 0.005 pW/em?2 cell phone
radiation (base-station exposure levels) had sleep disturbances with chronic exposure, but

this effect was not significantly increased across the entire population.

Human Studies at Base Station Exposure Levels (Cell Towers)

At least five new cell tower studies with base-station level RFR at levels ranging from 0.003
uW/cm?2 to 0.05 uW/cm?2 published since 2007 report headaches, concentration difficulties and
behavioral problems in children and adolescents; and sleep disturbances, headaches and
concentration problems in adults. This is highly consistent with studies done prior to 2007, but
the “effect levels® are significantly lower (dropping from the microwatt to the nanowatt range per
square centimeter).

Public safety standards are 1,000 — 10,000 or more times higher than levels now comnionly
reported in mobile phone base station studies to cause bioeffects.

Sperm studies are showing DNA damage, impaired sperm quality, motility and viability from cell
phones on standby mode and wireless laptop use at exposures of 0.00034 pW/cm2 to 0.07
uW/cm?2. Several studies report sperm damage effects at ‘standby model’ cell phone emission
levels, which are in the low nanowatt to picowatt per square centimeter range.

F. Electrohypersensitivity (EHS) Studies: McCarty et al (2011) studied
electrohypersensitivity in a patient (a female physician). The patient was unable to detect
the presence or absence of EMF exposure, largely ruling out the possibility of bias. In
multiple trials with the fields either on or not on, the subject experienced and reported
temporal pain, feeling of usease, skipped heartbeats, muscle twitches and/or strong
headache when the pulsed field (100 ms, duration at 10 Hz) was on, but no or mild
symptoms when it was off. Symptoms from continuous fields were less severe than with
pulsed fields. The differences between field on and sham exposure were significant at
the p < 0.05 level. The authors conclude that electromagnetic hypersensitivity is a
neurological syndrome, and statistically reliable somatic reactions could be provoked i
this patient by exposure to 60-Hz electric fields at 300 volts per meter (V/m). They

conclude “EMF hypersensitivity can occur as a bona fide environmentally inducible
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neurological syndrome.” In their response to aletter to the editor of the journal. the
authors say: (e followed an empirical approach and demonstrated a ccuse-and-effect
relarionship (p < 0.05) under conditions that permitted us ro infer the existence of
electromagnetic vpersensitiviry (EHS), a novel neurological syndrome.” (Marino et al.,

2012)

Further, the authors explain the significance of detecting EHS effects by non-linear
methods.

“The important issue at this point is not whether EMF can produce symptoms (we
empirically demonstrated that it can) but rather why this effect historically has
been difficult 1o detect. It occurred to us that EHS has remained elusive because of
the way it was studied. The experiments designed to detect EHS had been based on
the assumption that if it existed, it was a linear phenomenon, whereas EHS is
actually a nonlinear phenomenon.” *“‘Our study was designed to detect whether
EHS was a linear or nonlinear phenomenon, and we were successfil in showing a
link berween acute EMF exposure and somatic responses (p < 0.05). This finding —
taken together with the unfailingly negative results of the linear studies — is good
evidence that EHS is a nonlinear phenomenon, as we suspected.”

With the exception of the McCarty study there have not been clear demonstrations
in controlled circumstances showing that persons reporting to be electrophypersensitive
can distinguish whether or not RFR is being applied. There are, however, multiple
reports of symptoms experienced by indivudals exposed to EMFs in uncontrolled

circumstances.

A. Johansson et al (2010) studied symptoms, personality traits and stress in people
with mobile phone-related symptoms and electromagnetic hypersensitivity. They
reported there is support for a difference between people with symptoms related to
specific EMF sources and people with general EHS. The symptoms are anxiety,
depression, somatization, exhaustion and stress. The EHS group reported more

neurasthenic symptoms.

Two publications on electrohypersensitivity by O. Johansson (2007, 2009) provide
an extensive overview of the relevant literature on electrohypersensitivity. Both

publications document symptoms and conditions giving rise to increased sensitivity to
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ELF-EMF and RFR. The need for new, biologically-based public exposure standards is

recommended in both publications. in order to address electrohypersensitivity.

Landgrebe et al (2007) reported that their study of electrosensitive patients showed
participants had a reduced intracortical facilitation as compared to two control groups.
The EHS group of patients showed altered central nervous system fimetion. In a follow-
up study, the authors reported that EHS patients but not controls “demonstrated
significant cognitive and neurobiological alterations pointing to a higher genuine

individual vulnerability of electromagnetic hypersensitive patients.” (Landgrebe et al,
2008).

The team of Sandstrom, Hansson Mild and Lyskov produced numerous papers
between 1994 and 2003 involving people who are electrosensitive (Lyskov et al, 1995;
Lyskov et al, 1998; Sandstrom et al, 1994; Sandstrom et al, 1995; Sandstrom et al, 1997;
Sandstrom et al, 2003). Sandstrom et al (2003) presented evidence that heart rate
variability is impaired in people with electrical hypersensitivity and showed a dysbalance
of the autonomic nervous system. “EHS patients had a disturbed pattern of circadian
rhythins of HRF and showed a relatively ‘flat’ representation of hourly-recorded spectral
power of the HF component of HRV”. This research team also found that “EHS patients
have a dysbalance of the autonomic nervous system (ANS) regulationwith a trend to
hyper-sympathotonia, as measured by heart rate (HR) and electrodermal activity, and a
hyperreactivity to different external physical factors, as measured by brain evoked
potentials and sympathetic skin responses to visual and audio stimulation.” (Lyskov et
al, 2001 ab; Sandstrom et al, 1997). The reports referenced above provide evidence that
persons who report being electrosensitive differ from others in having some
abnormalities in the autonomic nervous system, reflected in measures such as heart rate
variability. At present it remains unclear whether EHS is actually caused by RF/EMF
exposure, or rather is a self-identifying syndrome of excessive responsiveness to a variety
of stimuli. But given the relatively high percentage of persons reported to be
electrosensitive (5% of the general population of Switzerland according to Schreier et al,

2006), with some being severely disabled as a consequence, it is critical that there be
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more study of this svndrome.

Tuengler and von Klitzing et al (2012) reported EHS people that were tested
showed significant changes in regulation of the autonomic nervous system, including
changes in capillary blood flow (microcirculation), heart rate variability, and electric skin
potentials. The continuous detection of capillary blood flow is an important tool in
analyzing the capacity of the autonomic nervous system. In EHS patients, von Klitzing
finds that intestinal motility may also be disregulated and show no activity at all for some

time after exposure.

G. Effects on the Blood-brain Barrier (BBB): The Lund University (Sweden) team of
Leif Salford, Bertil Persson and Henrictta Nittby has done pioneering work on effects of
very low level RFR on the human brain’s protective lining — the barrier that protects the

brain from large molecules and toxins that are in the blood.

THE BLOOD-BRAIN BARRIER IS AT RISK

The BBB is a protective barrier that prevents the flow of toxins into sensitive brain tissue.
Increased permeability of the BBB caused by cell phone RFR may result in neuronal
damage. Many research studies show that very low intensity exposures to RFR can affect
the blood-brain barrier (BBB) (mostly animal studies). Summing up the research, it is
more probable than unlikely that non-thermal EMF fiom cell phones and base stations do
have effects upon biology. 4 single 2-hr exposure to cell phone radiation can result in
increased leakage of the BBB, and 50 days afier exposure, neuronal damage can be seen,
and at the later time point also albumin leakage is demonstrated. The levels of RFR
needed fo affect the BBB have been shown to be as low as 0.001 W/kg, or less than
holding a mobile phone at arm’s length. The US FCC standard is 1.6 W/kg; the ICNIRP
standard is 2 W/kg of energy (SAR) into brain tissue from cell/cordless phone use. Thus,
BBB effects occur at about 1000 times lower RFR exposure levels than the US and
ICNIRP limits aliow. (Salford, 2012)

The consequence to modem life is that cell and cordless phone use may cause a
pathological leakage of the BBB with very short use periods, and the damage may be
long-lasting. Harmful substances may enter the brain. If the damage is ongoing (if cell
and cordless phone use continues to occur over months and years), the potential for

harmful effects increases. There is already ‘epidemiologically visible’ evidence of
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increased brain cancer risk in humans (Section 11).

Volkow et al (2011a. b) reported increased glucose metabolism in the
brain with cell phone use in humans. This important investigation of 47 human subjects
used a randomized crossover design and labeled fluorodeoxyglucose to measure the
metabolisms of the brain when the cell phone was activated but muted for 50 minutes as
compared to not being activated. “Ouwr study showed that cell phone activation was
associated with metabolic increases in brain regions closest to the antenna and that the
increases showed a negative linear correlation with distance from the antenna. While the
effect was small, the negative correlation of the effect with distance was statistically
significant (R = —0.91; P <.001). This study is particularly important i that it
demonstrates definitively that an active cell phone, placed on the ear as one would
normally be used, alters brain metabolic activity, but only in the region close to the cell

phone.

H. Brain Cancer Studies: The Orebro University (Sweden) team led by Lennart
Hardell, MD, an oncologist and medical researcher, has produced an extraordinary body
of work on environmental toxins of several kinds, including the effects of

radiofrequency/microwave radiation and cancer. Their 2012 work concludes:

“Based on epidemiological studies there is a consistent pattern of increased risk for
glioma and acoustic neuroma associated with use of mobile phones and cordless phones.
The evidence comes mainly from two study centres, the Hardell group in Sweden and the
Interphone Study Group. No consistent pattern of an increased risk is seen for
meningioma. A systematic bias in the studies that explains the results would also have
been the case for meningioma. The different risk pattern for tumor type strengthens the
findings regarding glioma and acoustic neuroma. Meta-analyses of the Hardell group
and Interphone studies show an increased risk for glioma and acoustic neuroma.
Supportive evidence comes also from anatomical localisation of the tumor to the most
exposed area of the brain, cumulative exposure in hours and latency time that all add fo
the biological relevance of an increased risk. In addition risk calculations based on
estimated absorbed dose give strength to the findings.

In summary:

o There is reasonable basis to conclude that RF-EMFs are bioactive and have a potential
to cause health impacts.

o There is a consistent pattern of increased risk for glioma and acoustic neuroma
associated with use of wireless phones (mobile phones and cordless phones) mainly
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based on results from case-control studies from the Hardell group and Interphone Final
Studhv resulrs.

o Epidemiological evidence gives thar RF-EMF should be classified as a numan
carcinogen.

e Based on our own research and review of other evidence the existing FCC/IEE and
ICNIRP public safety limits and reference levels are nor adequate ro protect public
health.

o New public health standards and limits are needed. (Hardell et al, 2012)

I. Genetic Damage (Genotoxicity Studies): There are at least several hundred
published papers that report EMF affects cellular oxidative processes (oxidative damage).
Increased free radical activity and changes in enzymes involved in cellular oxidative
processes are the most consistent effects observed in cells and animals after EMF
exposure. Aging may make an individual more susceptible to the detrimental effects of
ELF EMF from oxidative damage, since anti-oxidants may decline with age. Clearly, the

preponderance of genetic studies report DNA damage and failure to repair DNA damage.

Eighty six (86) new papers on genotoxic effects of RFR published between 2007 and
mid-2012 are profiled. Of'these, 54 (63%) showed effects and 32 (37%) showed no
effects (Lai, 2012)

Forty three (43) new ELF-EMF papers and two static magnetic field papers that report on
genotoxic effects of ELF-EMF published between 2007 and mid-2012 are profiled. Of
these, 35 (81%) show effects and 8 (19%) show no effect (Lai, 2012).

J. Nervous System Damage: Factors that act directly or indirectly on the nervous
system can cause morphological, chemical, or electrical changes in the nervous system
that can lead to neurological effects. Both RF and ELF EMF affect neurological functions

and behavior in animals and humans.

One hundred fifty five (155) new papers that report on neurological effects of RFR
published between 2007 and mid-2012 are profiled. Of these, 98 (63%) showed effects
and 57 (37%) showed no effects.

Sixty nine (69) new ELF-EMF papers (including two static field papers) that report on
genotoxic effects of ELF-EMF published between 2007 and mid-2012 are profiled. Of
these, 64 (93%) show effects and 5 (7%) show no effect. (Lai, 2012)
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L. Children are More Vulnerable: Manv studies demonstrate that children are more
sensitive to environmental toxins of various kinds (Barouki et al. 2012; Preston, 2004:
WHO, 2002: Gee. 2009: Sly and Carpenter, 2012).

The Presidential Cancer Panel (2010) found that children ‘are ar special risk due ro their
smaller body mass and rapid physical development, both of which magnifs- their
vulnerabiliny 1o known carcinogens, including radiarion.”

The American Academy of Pediatrics, in a letter to Congressman Dennis Kucinich dated
12 December 2012 states “Children are disproportionately affected by environmental
exposures, including cell phone radiation. The differences in bone density and the amount
of fluid in a child’s brain compared to an aduit’s brain could allow children to absorb
greater quantities of RF energy deeper into their brains than adults. It is essential that any
new standards for cell phones or other ireless devices be based on protecting the
youngest and most vulnerable populations to ensure thay are safeguarded through their
lifetimes.”

II. ISSUES AND ANSWERS IN THE EMF DEBATE

Much of the emphasis in the 2007 Bioimtitative Report focused on cancer, which
is still the best documented disease of concern from exposure to EMF/RF. The evidence
that exposure to EMF/RF increases the risk of cancer has only gotten significantly
stronger since then, and we have a better, albeit still incomplete, understanding of the
mechanisms involved. However, in terms of threshold exposures that result in human
disease, new research on male reproduction and neurobehavioral alterations provide
evidence for harm at even lower exposure levels. RFR has been shown in this Repott to
act as an external synchronizer of neural activity, capable of disrupting sleep, circadian
rhythms, diurnal hormone fluctuations, brain wave activity and heart rate variability by
exposure to artificial electromagnetic signals (as opposed to natural evolutionary

frequencies) and to do so at exceedingly low intensities.

Much of the debate over the body of EMF science ignores simple questions that
would help to discriminate among studies with apparently conflicting results. Section 15
by Dr. Belyaev is helpful in identifying key factors which must be known and controlled
for in experiments (biological variables and physical parameters include bandwidth,

frequency, modulation, polarization, intermittence and coherence time of exposure, static
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magnetic field. electromagnetic stray fields. sex, age. individual traits, and cell density
during exposure). Dr. Andrew Marino emphasizes that detection of EMF RFR effects
require investigation of non-linear phenomena, a critical difference that if ignored, may

miss important biological effects (Marino, 2012).

A unifying hypothesis for a plausible biological mechanism to account for very
weak field EMT bioeffects other than cancer may lie with weak field interactions of
pulsed RFR and ELF-modulated RFR as disrupters of synchronized neural activity.
Electrical rhythms in our brains can be influenced by external signals. This is
consistent with established weak field effects on coupled biological oscillators in living
tissues. Biological systems of the heart, brain and gut are dependent on the cooperative
actions of cells that function according to principles of non-linear, coupled biological
oscillations for their synchrony, and are dependent on exquisitely timed cues from the
environment at vanishingly small levels (Buzsaki, 2006; Strogatz, 2003). The key to
synchronization is the joint actions of cells that co-operate electrically - linking
populations of biological oscillators that couple together in large arrays and synchronize
spontaneously according to the mathematics described for Josephson junctions (Brian
Josephson, the 1993 Nobel prize winner for this concept). This concept has been
professionally presented in journal articles and also popularized in print by Prof. Steven
Strogatz, a mathematician at Cornell Umversity who has written about ‘sync’ as a

fundamental organizing principle for biological systems (Strogatz, 2001; 2003).

“Organisms are biochemically dynamic. They are continuously subjected to
time-varying conditions in the form of both extrinsic driving from the environment
and intrinsic rhythms generated by specialized cellular clocks within the organism
irself. Relevant examples of the latter are the cardiac pacemaker located at the
sinoatrial node in mammalian hearts and the circadian clock residing at the
suprachiasmatic nuclei in mammalian brains. These riythm generators are
composed of thousands of clock cells that are intrinsically diverse but nevertheless
manage to function in a coherent oscillatory state. This is the case, for instance, of
the circadian oscillations exhibited by the suprachiasmatic maclei, the period of
which is known to be determined by the mean period of the individual neurons
making up the circadian clock. The mechanisms by which this collective behavior
arises remain to be understood.” (Strogatz, 2003)

Synchronous biological oscillations in cells (pacemaker cells) can be disrupted by

artificial, exogenous environmental signals, resulting in desynchronization of neural
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activity that regulates critical functions (including metabolism) m the bram, gut and heart
and circadian rhythms governing sleep and hormone cycles (Strogatz, 1987). The brain
contains a population of oscillators with distributed natural frequencies, which pull one
another into synchrony (the circadian pacemaker cells). Strogatz has addressed the
unifying mathematics of biological cycles and external factors disrupt these cycles.
Buzsaki (2006) says “rhyvthims can be altered by a wide variety of agents and that these
perturbations must seriously alter brain performance. Rhythms are a robust

phenomenon.”

The heart's natural pacemaker center is the sinoatrial node, a cluster of about
10,000 cells that generate electrical rhythm that commands the rest of the heart to beat.
Diseases related to disruption of that synchronization include epilepsy, chronic insomma,
and cardiac arrhythmias (Strogatz, 2003). Some EMF diseases are those where
desynchronization of neural activity results in physiological changes that, if chronic,
result in chronically disrupted homeostasis, and eventually ill-health and chronic

diseases. Such a future burdens health care systems in an irreversible way.

The late Dr. Ross Adey in his last publication in Bioelectromagnetic Medicine (P.

Roche and M. Markov, eds. 2004) concluded:

“There are major unanswered questions about possible health risks that may arise
Jfrom exposures fo various man-made electromagnetic fields where these human
expostires are internittent, recurrent, and may extend over a significant portion of
the lifetime of the individual.”

“Epidemiological studies have evaluated ELF and radiofrequency fields as
possible risk factors for human health, with historical evidence relating rising
risks of such factors as progressive rural electrification, and more recently, to
methods of electrical power distribution and utilization in commercial buildings.
Appropriate models describing these bioeffects are based in nonequilibrium
thermodynamics, with nonlinear electrodynamics as an integral feature. Heating
models, based in equilibrium thermodynamics, fail to explain an impressive new
frontier of much greater significance. Though incompletely understood, tissue
fiee radical interactions with magnetic fields may extend to zero field levels. ”
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Our society appears determined to make everything wireless. and the consequence
is to increase cumulative exposure to RFR. Many homes and almost every Starbucks or
McDonalds has WiFi. Smart phones, tablets. video iPods and other wireless devices are
even given to children as playthings. The result is a significant increase in cumulative
RFR exposure of the whole population, but particularly of those who have and use
wireless devices for prolonged periods of time. No national or international standard of
RFR exposure considers cumulative effects, all being developed to avoid local tissue

heating from acute exposures.

The issues around exposure of children to RFR is of critical importance. There is
overwhelming evidence that children are more vulnerable than adults to many different
exposures (Sly and Carpenter, 2012), including RFR, and that the diseases of greatest
concern are cancer and effects on neurodevelopment. Yet parents place RFR baby
monitors in cribs, provide very young children with wireless toys, and give cell phones to
young children, usually without any knowledge of the potential dangers. A growing
concern is the movement to make all student computer laboratories in schools wireless.
A wired computer laboratory will not increase RFR exposure, and will provide safe

access to the internet.

An urgent example for the need to address the lack of adequate public protection
from inadequate safety standards for pulsed RFR exposures is the rapid, global rollout of
wireless utility meters (‘smart’ meters for electricity, gas and water meters). Current
safety standard calculations that rely on time-averaging of RFR almost entirely dilute out
the power density of RFR levels that are delivered in millisecond bursts, but occur at
intervals of every second, or multiple times per second when in use within a wireless
mesh network. Said differently, the RFR power density levels are usually legal. While
there have been no long term studies of adverse effects of smart meters on human health
(primarily because they are so new), there are increasing reports from electrosensitive
individuals of harm. Added together, these RFR pulses that now appear to be a highly
bioactive agent but are essentially erased or made energetically invisible by time-

averaging the pulses as current FCC safety rules mandate.
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The wireless meters transmit RF signals like a mini-cell tower antennas in the cell
phone radiation ﬁ'equéucies. Currently. they are being deployed in the US and are on the
drawing boards around the world including many European countries. The ‘smart meter’
infrastructure represents the largest single commercial saturation of living space with
pulsed RFR yet rolled out by industry. This program places a wireless device (like a
mini-mobile phone base station) on the wall, replacing the electromechanical (spinning
dial) meter. They will be mstalled on every home and classroom (every building with an
electric meter). Utilities from California to Maine have installed tens of millions already,
despite health concerns of experts who already are seeing thousands of health complaints.
The wireless meters produce spikes of pulsed radiofrequency radiation on a continuous
basis (24/7), and in typical operation, will saturate living space at levels that can be much
higher than already reported to cause bioeffects and adverse health effects for some
people. These meters, depending on where they are placed relative to occupied space in
the home or classroom, can produce RFR exposure levels similar to that within the first
100 feet to 600 feet of a mobile phone base station (cell tower). In the not-so-distant
future the plan is to have a wireless device implanted in every household appliance,
which will communicate with the smart meter whenever electricity is being used. This

will likely make the kitchen a major source of exposure to RFR.

The cumulative RFR burden within any community is largely unknown. Both
involuntary sources (like cell towers, smart meters and second-hand radiation from the
use of wireless devices by others) plus voluntary exposures from ones’ personal use of
cell and cordless phones, wireless routers, electronic baby surveillance monitors, wireless
security systems, wireless hearing aids, and wireless medical devices like implanted
mmsulin pumps all add up. No one is tallying up the combined exposure levels. Billions of
new RFR transmitters from a global smart meter rollout will significantly add to the
existing RFR body-burden of pulsed RFR for millions of people. The health concerns are
the same as with all other sources of EMF/RF. Cancer is the most serious adverse effect,
but alteration of male reproduction and central nervous system effects may results from
even lower levels of exposure. The work by Strogatz (2001, 2003) and Bezsaki (2006)
on weak-field effects on non-linear biological oscillators (brain waves and

synchronization of neural activities that regulate body processes) is directly relevant to an
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understanding of the profound biological disruptions and health symptoms that continued

exposures of pulsed RFR may produce.

The Commons of the Air

Turning to questions of social equity and the mdividuals’ choice not to be
exposed to harmful levels of environmental toxins, there has been little inclusion of the
public in discussions of wireless radiofrequency exposure. Wireless technologies have
become infused in daily habits of billions of people; often choices for wired equivalents
are lacking (or those that exist are disappearing). Involuntary exposure to EMF and RFR
is becoming more the norm, even where it runs counter to individual choice (second-hand

radiation, like second-hand smoke is difficult to avoid).

“Wireless technologies drive electromagnetic energy through our air, into and
through virtually all indoor and outdoor living environments. The protective air
cushion around our planet holds breathable air, buffers us from space radiation,
and supports and sustains life in tandem with the natural electromagnetic
signature of the earth itself. We are changing this ‘conmons of the air‘ in major
ways. Wireless signals from broadcast and communications technologies are
crowding out and overpowering the natural background. The ‘commons of the
air’ is being altered in unprecedented ways that have enormous consequences for
life on earth. ”(Sage, 2010).

The rush to ‘buy the airwaves’ and to market them for commercial purposes is
loading ‘the conmons of the air’ with unsustainable levels of exposure (Sage, 2010).
Commercial markets for wireless spectrum successfully lobby government regulators to
allocate even more spectrum, once the existing frequencies are allocated. Sage (2010)
asks:

“Who owns the ‘commons of the air’? Who should be allowed to pollute it? What
are the limits? On what basis should carrying capacity be defined? Who defines
the limits? Do these limits conserve the resource for the fitture? Do they protect
public health and welfare, and the health and well-being of other living things on
earth? Who bears the burden of proof of safety or of harm? How should the ‘new
commons’ be managed for the greater good? Do we know enough to act
responsibly? Who decides? When should limits be placed on utilization?”



Dockdl E-oconoe-ii-0328 Tnguiry To Smagt Meheps

With no regard to cumulative harm, this commercial rush to buy up wireless
spectrum territorial rights has vast implications for public health and well-being.
Environmental protections afforded to other natural resources under the National
Environmental Policy Act have been ignored. The cumulative impacts and irretrievable

commitments on humans, wildlife, and natural resources have never been assessed.

“Societies nuist now define carrying capacity for chronic electromagnetic and
wireless exposures. Taking into account the large individual variability to
withstand it, new limits must conserve and sustain the ‘commons of the air’ so
that is sustainable for all—and this includes sensitive populations, the young, the
elderly, and those with existing sensitivity. Some countries of the world already
have surpassed sustainable wireless exposure levels as demonstrated by
significant percentages that have already became electrosensitive.” (Sage, 2010)

Homeostasis and Human Health Rights

Chronic exposure to low-intensity RFR and to ELF-modulated RFR at today’s
environmental levels in many cities will exceed thresholds for increased risk of many
diseases and causes of death (Sage and Huttunen, 2012). RFR exposures in daily life
alter homeostasis in human beings. These exposures can alter and damage genes, trigger
epigenetic changes to gene expression and cause de novo mutations that prevent genetic
recovery and healing mechanisms. These exposures may interfere with normal cardiac
and brain function; alter circadian rhythms that regulate sleep, healing, and hormone
balance ; impair short-term memory, concentration, learning and behavior; provoke
aberrant immune, allergic and inflammatory responses in tissues; alter brain metabolism;
increase risks for reproductive failure (damage sperm and.increase miscarriage risk); and
cause cells to produce stress proteins. Exposures now common in home and school
environments are likely to be physiologically addictive and the effects are particularly
serious in the young (Sage and Huttunen, 2012). This declaration of human health rights
below (Sage and Huttunen, 2012) is based on specific reference to health impacts of EMF
and RFR that are reasonably well established to occur (Sage and Carpenter, 2009).
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Human Health Rights Declaration
Fundamental Human Health Rights (Sage and Hurtunen, 2012)

The right to homeostasis in our own bodies.

g The right to normal central nervous system functrion.

* The right to natural envirommental cues that synchronize our circadian rinvthms.
The right to sleep.

The right ro heal.

The right to hear.

The right to reproduce.

The right to learn and retain memories.

The right to an intact genome.

If even one of these rights is compromised — placed at risk from involuntary
wireless exposures in daily life, it is a breach of human health rights. When many of
these human health rights are compromised without the consent of the individual, then
the deployment of wireless technologies should be halted and existing exposures reduced
or eliminated, in accord with the scientific and public health findings on chronic exposure
to low-mtensity radiofrequency radiation, and other forms of potentially harmful
electromagnetic fields (Sage and Huttunen, 2012)

V. CONCLUSIONS FOR PRUDENT PUBLIC HEALTH PLANNING
Methodology and Approach for Precautionary Action Limits

In 2007, the BioInititive Report chapter on Key Scientific Evidence and Public
Health Policy Implications, proposed a specific, interim radiofrequency radiation target
level 0f 0.1 pW/cm2 for cumulative, outdoor RFR exposure (for AM, FM, TV and
wireless). It was based on best-available scientific studies to that date. There were few
studies prior to 2006 that reported effects at less than 0.1 to 1 pW/em?2 chronic RFR
exposures.

In 2009, the journal Pathophysiology produced many peer-reviewed articles in a
special two-volume edition on EMF (both ELF-EMF and RFR) essentially publishing the
contents of the BioInitiative Report and updating some information. One of these 2009
Pathophysiology papers presented a review of mobile phone base station studies (Kundi

and Hutter, 2009). It concluded that the overall studies did not detect effects (headache,
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fatigue. tinnitus, concentration difficulties. sleep disruption, ete) at levels of RFR

exposure below 0.05 to 0.1 pWiem?2.

New base station-level RFR studies are available in 2012 that can be analyzed to
determine if new (and lower) RFR recommendations are warranted. The approach m
this chapter relies on "lowest levels at which effects are not seen” akin to the “no
observed effect level (NOEL)” used for chemical exposures, as a sufficient basis to
establish scientific benchmarks for harm (or alternately, the lowest observed effects level
of exposure). It is the province of the science and public health evaluation we do here to
report the evidence regardless of what political or strategic complications it may
create. An objective presentation of what the studies reveal for ‘effects levels’ is our
goal; not to pre-judge or dilute the evidence because it may present strategic or political
hurdles to achieve consensus on policy and regulatory changes. What this report does not
intend to do is take into account‘how could we do this” or “what would it mean”. The

- purpose is to lay out the science, and make some defensible reductions for factors that
studies cannot or db not yet test for, and compensate with deductions for them (safety
margins). As interim targets for precautionary action, they will serve as guides for
decision-makers who will take up the issues of health, the quality of the future gene pool,

social equity and cost.

There is no one study alone that meets impeccable standards for exposure
assessment or totally eliminates all possibility for bias, but the constellation of studies
together gives adequate support to delineate a lowest observed effects level’, that in turn,

with added safety margins, can serve as a guideline for precautionary action.

A reduction from the Biolnitiative 2007 recommendation of 0.1 uW/cm2 (or one-
tenth of a microwatt per square centimeter which is the same as 100 nanowatts/cm2) for
cumulative outdoor RFR down to something three orders of magnitude lower (in the low
nanowatt per square centimeter range) is justified on a public health basis. We use the
new scientific evidence documented in this Report to identify ‘effect levels’ and then
apply one or more reduction factors to provide a safety margin. We do note however,

even a precautionary action level of several tenths of a nanowatt per square centimeter (or
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several hundred picowatts per square centimeter) would still allow for cell phone

transmissions (that can operate down to about 0.00003 V.m).

Even so. these levels may need to go lower in the future, as new and better studies
are completed. This is what the authors said in 2007 (Carpenter and Sage. 2007,
Biolnitiative Report) and it remains true today in 2012. We leave room for future studies
that may lower today’s observed ‘effects levels’ and should be prepared to accept new

information as a guide for new precautionary actions.
Establishing A Scientific Benchmark for ‘Lowest Observed Effect Levels’

Studies that provide information at ‘new levels of observed effect’ have been
identified. These serve as scientific benchmarks for possible risk to health and well-
being. Next, we indentify reduction factors to compensate for sensitive subpopulations

and apply them to the scientific benchmarks (lowest observed effect levels).

A ten-fold reduction factor is warranted (or higher) for studies that report effects
from only shortp-term (i.e., acute) rather than chronic (i.¢., long-term) exposures. Longer
duration of exposure can cause bioeffects at lower exposures where these effects are
NOT seen with shorter (acute) exposures (Belyaev, 1997; Belyaev, 2012). Chronic
exposures with longer durations of weeks, months or years is what most populations face

with respect to wireless classrooms, wireless offices and locations near base stations.

A second ten-fold reduction (or higher) is justified as a buffer for sensitive
populations including children, the elderly and other adult groups that may be ill, already
sensitized, in remission or suffer from ailments made worse by physiological stress and

insomnmnia.

Studies which contribute together can reasonably contribute to delineating a new
RFR lower effects level are primarily mobile phone (cell phone) base station studies of
healthy human populations and studies of sperm damage in men who use and/or wear

their wireless devices on or around the belt or pants pocket.
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Power Density Studies (Mobile Phone Base Stations and Sperm/Fertility
Studies)

A scientific benchmark of 0.003 uW/em?2 or three nanowatts per centimeter
squared for ‘lowest observed effect level’ for RFR is based on mobile phone base
station-level studies. The Thomas et al, (2008) study shows effects at a LOEL 0f0.005
uW/cm?2 on adults exposed to short-term cell phone radiation only (it is not a chronic
exposure study). Other studies that are relevant are Thomas et al (2010) with a LOEL of
0.003 uW/cm?2 and Heinrich et al (2010) with a LOEL 0f 0.003 uW/em2. Both studied
mixed child/adolescent populations of students, but have short-term test periods (are not
chronic exposure studies) and have LOELs 0f0.003 uW/cm2. Buchner et al (2012)
shows a 0.006 uW/cm2 ‘effect level’ and tests adult populations, but achieves ‘chronic’
exposure testing criterion (over 18 months). Applying a ten-fold reduction to
compensate for the lack of long-term exposure (to provide a safety buffer for chronic
exposure) or for children as a sensitive subpopulation yields a 300 to 600 picowatts per
square centimeter precautionary action level. This 1s also equal to a 0.3 nanowatts to 0.6

nanowatts per square centimeter as a reasonable, precautionary action level.

Of the studies that deal with children and base-station level RFR exposures, none
studied children exclusively, so the results may dilute out any apparent effects acruing to
the younger test subjects. Thomas et al (2010) is a short-term exposure study of children
and adolescents 8 to 17 years in age. Heinrich et al (2010) is a further study of the same
population of 8 to 17 year olds over the short-term. A 100-fold reduction could be

defended as reasonably conservative in this instance.

Behari et al (2006) provides the one sperm study expressed in power density units
with a LOEL 0f0.00034 uW/cm2. It is a chronic exposure study. The majority of
sperm studies with good exposure information are expressed in SARs (W/kg). These
range from LOELs 0f0.014 (Kumar et al, 2012) to 0.091 W/kg (Atasoy et al, 2012) to
0.43 Wikg (Salama et al, 2008) to 0.795 W/kg (Panagopoulous et al, 2012) to 0.9 W/kg

(Kesari et al, 2012). All the other sperm damage or ovarian damage studies have SARs
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of greater than 1.0 Wkg (7 more studies). All are short-term studies. There are more
sperm damage studies but without any measurements or other specific exposure
information. These are studies that place sperm. or nice, or give prenatal exposures to
animals close to sources of cell phone radiation. Such studies give weight to the
argument that low-intensity RFR exposures can cause damage, but do not help in

delineating LOELSs because they have no specific exposure mimbers, just distances.

Most of the sperm studies and base station studies which have exposures
expressed power density (microwatts per square centimeter) have 'effect' levels in the
nanowatt range (0.34 nanowatt/cm?2 to 100 nanowatt/cm2)*. They include Behari and
Kesari, 2006; Buchner and Eger, 2012; Oberfeld et al, 2004; Thomas et al, 2008, 2010;
Heinrich et al, 2010; Navarro et al, 2003; and Otitoloju et al 2010. Avendano et al (2012)
report that WI-FI exposure from a 4-hr laptop exposure decreased sperm viability and
caused DNA fragmentation in human sperm samples (exposure 1n petri dishes) at 0.5 to
1.0 uW/cm?2. The Kundi-Hutter 2009 Pathophysiology Journal review paper of base
station studies through 2006 reports an overall NOEL below 0.05 to 0.1
uW/cm2. Overall, the new 2007-2012 power density studies are reporting ‘lowest
effects levels’ two or three orders of magnitude lower than in 2006, down from the

microwatt/cm?2 range to the nanowatt/cm?2 range.

SAR Studies (Sperm Studies and Ovarian Damage with Cell Phone
Radiation Exposures)

Studies on male fertility (adverse effects on sperm, on the testes size and
morphology, etc) coming from cell phone-in-the-pocket-on-stand-by-mode and wireless
laptop studies provide us with a flood of new data showing very low-intensity effects to
guide precautionary actions and to educate the public about potential risks to health,

fertility and reproduction.

*The RF Color Charts in this Report are a guide to reported biological effects and those RFR levels
reported to cause them.
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Sperm and fertility studies with “effects levels™ in the 9 microwatt kg to 80
milliwatt’kg range are Kumar et al (2012) (male infertility) and Aitken et al (2005)
(sperm DNA damage). Sperm studies with ‘effect levels’ in the 90 to 900 milhwatt/kg
range are De Juliis et al (2009) (human sperm cell damage), Salama et al (2008) (decrease
in sperm mobility and concentration), Panagopoulous et al (2012) (ovarian damage) and
Kesari et al (2012) (sperm damage). Studies from 1 W/kg to 1.8 W/kg that report sperm
or reproductive damage are Gul et al (2009) (toxic effect on ovaries), Agarwal et al
(2008) (sperm damage), Agarwal et al (2009) (sperm damage) and Yan et al (2007)

(deformed sperm cells, disabled for swimming).

The WI-FI laptop study by Atasoy et al (2012) reports that exposures to laptops
estimated at 0.091 W/kg increase DNA damage and reduce DNA repair in damaged
sperm, and “‘raise questions about safety of radiofrequency exposure Sfrom WI-FI internet
access dvices for growing organisms of reproductive age, with a potential effect on

fertility and integrity of germ lines.”

Altered fetal development in mice exposed to RFR at SARs 0f 0.3 to 60
milliwatt/kg is reported to result in consequent adverse effects on learning and behavior
(Aldad et al, 2012). Fragopoulou et al (2009) reported changes at 600 to 900

milliwatts/kg in mouse embryos.

General Approach to Delineating a Precautionary Action Level

As a methodology, is not necessary or wise to use an averaging approach among
studies. The technique itself is too vulnerable to weighting problems by the older studies
that did not test for effects at the lowest range of exposures to RFR (or did not have the
power to assess effects). Averaging also is insensitive to giving proper visibility to
important NEW results at the very low-intensity (nanowatt, picowatt and femtowatt/cm?2
range). Even when they are averaged together, these studies contribute vanishingly small
influence when averaged together with studies of much higher power density to

determine a scientific benchmark for harm.
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One limitation of the sperm studies using base station-level RFR exposures is that
good estimates of exposure are available if sperm are tested outside the body (in petr1
dishes). but that does not reflect the more realistic situation of sperm exposed in humans
themselves (using or carrying a mobile phone near the testes) where exposure estimates
are more difficult to determine. So, it is useful and informative to observe the combined
results of both in-vivo and ex-vivo studies as a guide. For base station studies on human
populations, the quality of exposure assessments is variable, and in some cases
inadequate. Further, very few base station studies are conducted so that test subjects do
not know iffwhen they are subjected to elevated RFR (blinded studies), so that some bias
may influence results. People often report more ill effects because they are aware of the
exposure (from a nearby base station, for example). These variations in quality across the
studies, however, do not offset their usefulness in the aggregate for delineating what the
lowest observable effect exposures are, and helping to guide decision-making for public

health and precautionary actions.

A further concern is that time-averaging of RFR to give a single numeric
recommendation for a precautionary action guideline does not address the critical
difference between peak power levels (RFR spikes that occur intermittently) and
measurements that hide how high peak power spikes are by dilution. Since biological
responses can last over seconds of time, or have even longer effects on proteins and
enzymes, while the RFR pulses may be in microseconds or milliseconds in duration, it is
entirely possible that what causes bioeffects is the high, intermittent RFR spikes that the
body perceives and responds to as one continuous, high-power assault. For example, the
DECT phone peak power is about 100 times larger than what RFR is measured with
time-averaging. A person near a cell tower that produces an RFR measurement of 0.1
microwatts/cm?2 is probably getting RFR power density spikes of eight times higher, if
you could measure the spikes individually. None of the studies profiled in this section
deal with peak power pulses and biological response times that are longer than the
‘intermission’ between RFR spikes. Thus, precautionary action levels should err on the

side of being conservative.
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The planning of base stations. and other site evaluations needs to have a scientific
benchmark below which effects have not (not yet) been characterized. published or
vetted. Then, a reasonable safety buffer should be added - remembering that the design
life of such facilities may be 30-50 years long. This is standard procedure for

environmental planning constraints.

Health Agencies Should Act Now

Health agencies and regulatory agencies that set public safety standards for ELF-
EMF and RFR should act now to adopt new, biologically-relevant safety limits that key
to the lowest scientific benchmarks for harm coming from the recent studies, plus a lower
safety margin. Existing public safety limits are too high by several orders of magnitude, if
prevention of bioeffects and resulting adverse health effects are to be minimized or
eliminated. Most safety standards are a thousand times or more too high for healthy

populations, and even less effective in protecting sensitive subpopulations.

New, biologically-based public exposure standards are critically needed now and

should key to scientific benchmarks for harm, plus a safety margin below that level.

Standard of Evidence for Judging the Science

The standard of evidence for judging the scientific evidence should be based on good

public health principles rather than demanding scientific certainty before actions are taken.

Sensitive Populations Require Special Protections

Safety standards for sensitive populations will need to be set at lower levels than
for healthy adult populations to protect the developing fetus, the infant and young child,
school-age children, the elderly, those with pre-existing chronic diseases, and those with

developed electrical sensitivity (EHS). Men of child-bearing age should not wear
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wireless devices on their body in order to protect the integrity of sperm DNA. Sperm
should be considered a ‘sensitive population’. Scientific benchmarks for lowest effect
levels should be identified, and applied with additional safety margin reductions to

safeguard populations against excessively high exposure to chronic ELF-EMF and RFR.

Protect Children Against Chronic Exposure to Wireless Devices

Strong precautionary action and clear public health warnings are universally
warranted for use of cordless and cell phones to help prevent a global epidemic of brain
tumors. This is especially important for children, adolescents and young adults, while
new safety standards are established and implemented. Children should not use wireless
devices except in the case of emergencies, or be exposed on an involuntary and chronic

basis to wireless in their living, sleeping or learning environments.

Common Sense Precautionary Measurees are Warranted Now

Common sense measures to limit both ELF-EMF and RFR in the fetus and
newborn infant are needed, especially with respect to avoidable exposures like baby
monitors in the crib and baby isolettes (incubators) in hospitals that can be modified; and

where education of the pregnant mother with respect to laptop computers, mobile phones
and other sources of ELF-EMF and RFR are easily instituted.

Wireless laptops and other wireless devices should be strongly discouraged in
schools for children of all ages, and wireless systems already installed should be replaced
with wired (cable) alternatives. While without question it is important for children to
have access to the internet, wired computer laboratories will have no elevated exposure to
RFR. What might be lost in flexibility of moving rooms arounds will be more than
gained by reducing exposure to RFR if wired connections, rather than wireless, are used.
Pregnant women should be strongly cautioned not to use wireless devices during
pregnancy. If a school already has wireless facilities, classrooms without wireless should

be made available to students, teachers and staff during the transition if sensitivities to
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EME are reported by the individual. Special education classroom teaching environments
should offer wired teaching environments (not wireless). nor should they be exposed to
off-site wireless radiofrequency radiation from other sources that elevate interior levels

for children.
Special Protections for the Integrity of the Genome and Reproduction

Reducing life-long health risks should begin in the earliest stages of embryonic
and fetal development. Development pace is accelerated for the infant and very young
child compared to adults, and is not complete in young people (as far as brain and
nervous system maturation) until thé early 20’s. Windows of critical development mean
that risk factors once laid down in the cells, or in epigenetic changes in the genome may
have grave and life-long consequences for health or illness for every individual, and
furthermore these genetic and epigenetic changes may be passed to the next generation.
All relevant environmental conditions, including biologically active exposures to EMF
and RFR that can degrade the human genome, and impair normal health and development
of all species including humans - should be given weight in defining and implementing
strong precautionary actions now to protect public health. The consequence of ignoring
clear evidence of large-scale health risks to global populations, when the risk factors are

largely avoidable or preventable is too high a risk to take.
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Zoreh Davanipour, DVM, PhD
Friends Research Institute
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European Environmental Agency
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Prof. Yury Grigoriev, MD
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Moscow, Russia.

Prof. Kjell Hansson Mild, PhD

Umed University, Dept of Radiation Sciences

Umes, Sweden

Former President and Full Member (emeritus), Bioelectromagnetics Society

Prof. Lennart Hardell, MD
Department of Oncology
Orebro University Hospital
Orebro, Sweden

Martha Herbert, MD, PhD
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Massachusetts General Hospital
Harvard Medical School

Boston, MA USA
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McGill University Faculty of Medicine, and
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Ying Li, PhD
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Prof. Lukas H. Margaritis, PhD
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Dr David O. Carpenter,
founder, University at
Albany (NY) School of
Public Health

We, the undersigned are a group of scientists and health professionals who together have coauthored
hundreds of peer-reviewed studies on the health effects of electromagnetic fields (EMFs). We wish to
correct some of the gross misinformation found in the letter regarding wireless “smart” meters that
was published in the Montreal daily Le Devoir on May 24. Submitted by a group Quebec engineers,
physicists and chemists, the letter in question reflects an obvious lack of understanding of the
science behind the health impacts of the radiofrequency (RF)/microwave EMFs emitted by these
meters.

The statement that « Thousands of studies, both epidemiological and experimental in humans, show
no increase in cancer cases as a result of exposure to radio waves of low intensity... » is false (1). In
fact, only a few such studies — two dozen case-control studies of mobile phone use, certainly not
thousands, have reported no elevations of cancer, and most were funded by the wireless industry. In
addition, these reassuring studies contained significant experimental design flaws, mainly the fact
that the populations followed were too small and were followed for a too short period of time.

Non industry-funded studies have clearly demonstrated a significant increase in cancer cases among
individuals who have suffered from prolonged exposure to low-level microwaves, transmitted notably
by radio antennas. The effects were best documented in meta-analyses that have been published and
that include grouped results from several different studies: these analyses consistently showed an
increased risk of brain cancer among regular users of a cell phone who have been exposed to
microwaves for at least ten years. Children and youths are especially vulnerable (2). For example, the
2009 Hardell-Carlberg study reported a consistent association between use of mobile or cordless
phones and two types of head tumors, astrocytoma grade I-IV and acoustic neuroma. The authors
»found an especially high risk for persons that started use of mobile or cordless phones before the
age of 20 years, although based on low numbers ».

Brain Cancer Rates

Furthermore, the argument that brain cancer rates do not indicate an overall increase in incidence is
not evidence that cell phones are safe: the latency for brain cancer in adults after environmental
exposure can be long, up to 20-30 years. Most North Americans haven’t used cell phones extensively
for that long. The evidence of the link between long-term cell phone use and brain cancer comes
primarily from Northern Europe, where cell phones have been commonly used since the 1990s.
Nevertheless, the most recent collection of primary brain tumors mined from pathology units in
Australia showed brain cancer incidence rose by about 35% between 2000 and 2008 in the Australian
Capital Territory and New South Wales (total population : more than 7 million).

In May 2011, after reviewing the published scientific literature regarding cancers affecting cell phone
users, the International Agency for Research on Cancer (IARC) classified radiofrequency radiation as
a 2B, possible human carcinogen. Despite the absence of scientific consensus, the evidence is
sufficiently compelling for any cautious parent to want to reduce their loved one’s exposure to
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RF/microwave emissions as much as possible, as recommended by various countries such as Austria,
Belgium, Germany, Russia and the United Kingdom.

Electrosensitivity

Public fears about wireless smart meters are well-founded. They are backed by various medical
authorities such as those of the Santa Cruz County(California) Public Health Department. These
authorities are worried about the growing number of citizens who say they have developed
electrohypersensitivity (EHS), especially since for many of them, the symptoms developed after the
installation of such meters (it takes some time for most people to link the two events).

Since the turn of the millennium, people are increasingly affected by ambient microwaves due to the
growing popularity of wireless devices such as cell phones and Wi-Fi Internet. Therefore, the mass
deployment of smart grids could expose large chunks of the general population to alarming risk
scenarios without their consent. According to seven surveys done in six European countries between
2002 and 2004, about 10% of Europeans have become electrosensitive. The most famous person to
publicly reveal her electrosensitivity is Gro Harlem Brundtiand, formerly Prime Minister of Norway’
and retired Director of the World Heaith Organization (WHO).

While there is ho consensus on the origins and mechanisms of EHS, many physicians and other
specialists around the world have hecome aware that EHS symptoms (neurological dermatological,
acoustical, etc.) seem to be triggered by exposure to EMF levels well below current international
exposure limits, which are established solely on short-term thermal effects (3). Organizations such as
the Austrian Medical Association and the American Academy of Environmental Medicine have
recognized that the ideal way to treat of EHS is to reduce EMF exposure.

Therefore, caution is warranted because the growing variety of RF/microwave emissions produced by
many wireless devices such as smart meters have never been tested for their potential biological
effects.

Well-known bioceffects

While the specific pathways to cancer are not fully understood, it is scientifically unacceptable to
deny the weight of the evidence regarding the increase in cancer cases in humans that are exposed
to high levels of RF/microwave radiation.

The statement that « there is no established mechanism by which a radio wave could induce an
adverse effect on human tissue other than by heating » is incorrect, and reflects a lack of awareness
and understanding of the scientific literature on the subject. In fact, more than a thousand studies
done on low intensity, high frequency, non-ionizing radiation, going back at least fifty years, show
that some biological mechanisms of effect do not invoive heat. This radiation sends signals to living
tissue that stimulate biochemical changes, which can generate various symptoms and may lead to
diseases such as cancer.

Even though RF/microwaves don’t have the energy to directly break chemical bonds, unlike ionizing
radiation such as X-rays, there is scientific evidence that this energy can cause DNA damage
indirectly leading to cancer by a combination of biological effects. Recent publications have
documented the generation of free radicals, increased permeability of the blood brain barrier allowing
potentially toxic chemicals to enter the brain, induction of genes, as well as altered electrical and
metabolic activity in human brains upon application of cell phone RF/microwaves similar to those
produced by smart meters.

These effects are cumulative and depend on many factors including RF/microwave levels, frequency,
waveform, exposure time, biovariability between individuals and combination with other toxic
agents. Clear evidence that these microwaves are indeed hioactive has been shown by the fact that
low-intensity EMFs have proven clinically useful in some circumstances. Puised EMFs have long been
used to successfully treat bone fractures that are resistant to other forms of therapy. More recently,
frequency-specific, amplitude-modulated EMFs have been found useful to treat advanced carcinoma
and chronic pain.
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High frequency EMFs such as the microwaves used in cell phones, smart meters, Wi-Fi and cordless
“PECT” phones, appear to be the most damaging when used commonly. Most of their biological
effects, including symptoms of electrohypersensitivity, can be seen in the damage done to cellular
membranes by the loss of structurally-important calciuim ions. Prolonged exposure to these high
frequencies may eventually lead to cellular malfunction and death.

Furthermore, malfunction of the parathyroid gland, located in the neck just inches from where one
holds a cell phone, may actually cause electrohypersensitivity in some people by reducing the
background level of calcium ions in the blood. RF/microwave radiation is also known to decrease the
production of melatonin, which protects against cancer, and to promote the growth of existing
cancer cells.

Early warning scientists attacked

in recommending that the Precautionary Principle be applied in EMF matters, the European
Environment Agency’s Director Jacqueline McGlade wrote in 2009; “We have noted from previous
health hazard histories such as that of lead in petrol, and methyl mercury, that ‘early warning’
scientists frequently suffer from discrimination, from loss of research funds, and from unduly
personal attacks on their scientific integrity. It would be surprising if this is not already a feature of
the present EMF controversy... » Such unfortunate consequences have indeed occurred.

The statement in the Le Devoirletter that « if we consider that a debate should take place, it should
focus exclusively on the effects of cell phones on health » is basically an acknowledgement that
there is at least some reason to be concerned about cell phones. However, while the immediate ‘
exposure from a cell phone is of much greater intensity than the exposure from smart meters, cell
phone use is temporary.

Smart meters

As Australian Associate Professor of neurosurgery Vini G. Khurana reports, adverse neurological
effects have heen reported in people who sustain close proximity to wireless meters, especially
under 10 feet (3 metres).

A wireless smart meter produces radiofrequency microwave radiation with two antennas in approximately the same frequency
range (900 MHz to 2.4 GHz) as a typical cell tower. But, depending on how close it is to occupied space within a home, a smart
meter can cause much higher RF exposures than cell towers commonly do. If a smart meter is located on a common wall with
a bedroom or kitchen rather than a garage wall, for example, the RF exposure can be the same as being within 200 to 600 feet
distance of a cell tower with multiple carriers. With both cell towers and smart meters, the entire body is immersed by
microwaves that go out in all directions, which increases the risk of overexposure to many sensitive organs such as the eyes
and testicles. With a cell phone, people are exposed to microwaves primarily in the head and neck (unless using speaker
mode), and only when they use their device.

Wireless smart meters typically produce atypical, relatively potent and very short pulsed
RF/microwaves whose biological effects have never been fully tested. They emit these
millisecond-long RF bursts on average 9,600 times a day with a maximum of 190,000 daily
transmissions and a peak level emission two and a half times higher than the stated safety signal, as
the California utility Pacific Gas & Electric recognized before that State’s Public Utilities Commission.
Thus people in proximity to a smart meter are at risk of significantly greater aggregate of
RF/microwave exposure than with a cell phone, not to mention the cumulative exposure received by
people living near muitiple meters mounted together, pole-mounted routers or utility collector meters
-using a third antenna to relay RF signals from 500 to 5,000 homes.

A technical study performed by Sage Associates in California indicates that RF levels from various
scenarios depicting normal smart meter installation and operation may violate even the out-of-date
US public safety standards which only consider acute thermal effects. This can happen when a
person stands close to the meter to read the power consumption, or touches it, or shades the meter
face with a hand to better read it. Emissions are also increased by reflective materials, such as
stainless steel, other metals and mirrors, which can re-radiate stronger that the otherwise unaltered
background. Microwaves are ahsorbed and dissipated by partially conductive materials, such as
cement and special RF shielding paints and fabrics.
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In addition to the erratic bursts of modulated microwaves emitted by wireless smart meters
transferring usage data to electric, gas and water utilities, wireless as well as wired smart
(powerline communication) meters are also a major source of “dirty electricity” (electrical
interference of high frequency voltage transients typically of kilohertz frequencies). Some scientists,
such as American epidemioclogist Sam Mitham, believe that many of the health complaints about
smart meters may also be caused by dirty electricity generated by the « switching » power supply
activating all smart meters. Since the installation of filters to reduce dirty electricity circulating on
house wiring has been found to relieve symptoms of EHS in some people, this method should be
considered among the priorities aimed at reducing potential adverse impacts. Indeed, the Salzburg
State (Austria) Public Health Department confirms its concern about the potential public health risk
when in coming years almost every electric wire and device will emit such transient electric fields in
the kilohertz-range due to wired smart meters.

Rather be safe than sorry

The apparent adverse health effects noted with smart meter exposure are likely to be further
exacerbated if smart appliances that use wireless communications become the norm and further
increase unwarranted exposure.

To date, there have been few independent studies of the health effects of such sources of more
continuous but lower intensity microwaves. However, we know after decades of studies of hazardous
chemical substances, that chronic exposure to low concentrations of microwaves can cause equal or
even greater harm than an acute exposure to high concentrations of the same microwaves.

This is why so many scientists and medical experts urgently recommend that measures following the
Precautionary Principle be applied immediately — such as using wired meters — to reduce
biologically inappropriate microwave exposure. We are not advocating the abolishment of RF
technologies, only the use of common sense and the development and implementation of best
practices in using these technologies in order to reduce exposure and risk of health hazards.

(1) *_Scientific papers on EMF health effects

{2) On Nov. 19 2012, we struck from this letter an error propagated in the media claiming that « In
May 2012, the U.K.’s Office of National Statistics reported a 50 percent increase in incidence of
frontal and temporal lobe tumors in children between 1999 and 2009. »

(3)_Explanation and studies on electrosensitivity

{(4) Governments and organizations that ban or warn against wireless technology

« David O. Carpenter, MD, Director, Institute for Health & the Environment, University at Albany, USA
¢ Franz Adlikofer, M.D., Chairman of the Pandora Foundation, Coordinator of the European Reflex
Report on DNA-damage by cellphone radiation, Neuendorf, Germany

* M. S. H. Al Salameh, PhD, Professor of Electrical Engineering, University of Science &

Technology, Irbid, Jordan .

« Jennifer Armstrong, MD, Past President, American Society for Environmental Medicine, Founder,
Ottawa Environmental Health Clinic, Ontario, Canada

« Pierre L. Auger, MD, Occupational medicine, Multiclinique des accidentés 1464, Montreal, Quebec,
Canada

s Igor Beliaev, PhD, Head research scientist, Cancer Research Institute, Slovak Academy of
Sciences, Bratislava, Slovak republic

« Fiorella Belpoggi, PhD, Director Cesare Maltoni Cancer Research Center, Ramazzini Institute,
Bologna, Italy

s Dominique Belpomme, MD, Director of the European Cancer and Environment Research Institute,
Brussels, Belgium '

« Martin Biank, PhD, former President, Bioelectromagnetics Society, Special Lecturer, Department of
Physiology and Cellular Biophysics, Columbia University Medical Center, New York, USA

e Barry Breger, MD, Centre d’intégration somatosophique (orthomolecular medicine), Montreal,
Quebec

* Simona Carrubba, PhD, Prof. Biophysics, Daemen College, Amherst, NY, Associate Researcher,
Neurology, Buffalo General Hospital , Buffalo, NY
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¢ John Cline, MD, Professor, Institute for Functional Medicine, Federal Way, WA, USA, Medical
Director, Cline Medical Centre, Nanaimo, BC, Canada

e Alvaro Augusto de Salles, PhD, Professor of Electrical Engineering, Federal University of Rio Grande
do Sul, Porto Alegre, Brazil

® Christos Georgiou, Prof. Biochemistry, Biology Department, University of Patras, Greece

¢ Andrew Goldsworthy, PhD, Honorary lecturer in Biology, Imperial College, London, UK

¢ Claudio Gomez-Perretta, MD, Director, Centro de Investigacion, Hospital Universitario LA Fe,
Valencia, Spain

¢ Livio Giuliani, PhD, Senior Researcher, National Insurance Institute (INAIL), Chief of Radiation and
Ultrasounds Research Unit, Rome, ltaly

® Yury Grigoriev, PhD, Chair Russian National Committee on Non-lonizing Radiation Protection,
Moscow, Russia

» Settimio Grimaldi, PhD, Director, Institute of Translational Pharmacology (Neurobiology and
molecular medicine), National Research Council, Rome, Italy

* Magda Havas, PhD, Centre for Health Studies, Trent University, Canada

¢ Lennart Hardell, MD, Professor of Oncology, University Hospital, Orebro, Sweden

¢ Denis L. Henshaw, PhD, Professor of Physics, Head of The Human Radiation Effects Group,
University of Bristol, UK

¢ Ronald B. Herberman, MD, Chairman of Board, Environmental Health Trust, and Founding Director
emeritus, University of Pittsburgh Cancer Institute, USA

e Donald Hillman, PhD, Dairy Science, Professor Emeritus, Department of Animal Science, Michigan
State University, USA

¢ Isaac Jamieson, PhD, Environmental Science (electromagnetic phenomena in the built
environment), independent architect, scientist and environmental consultant, Hertfordshire, UK

¢ Olle Johansson, PhD, Professor of Neuroscience (Experimental Dermatology Unit), Karolinska
Institute, Stockholm, Sweden

¢ Yury Kronn, PhD, Soviet authority on physics of nonlinear vibrations and high frequency
electromagnetic vibrations, founder of Energy Tools International, Oregon, USA

* Vini G. Khurana, MBBS, Associate of Professor of Neurosurgery, Australian National University,
Australia

¢ Henry Lai, PhD, Professor of Bioengineering, University of Washington School of Medicine, Seattle,
WA, USA

¢ Abraham R. Liboff, PhD, Professor Emeritus, Department of Physics, Oakland University, Rochester,
Michigan, USA

¢ Don Maisch, PhD, Researcher on radiation exposure standards for telecommunications frequency,
EMFacts Consultancy, Tasmania, Australia

¢ Erica Mallery-Blythe, MD, Emergency Medicine Physician, England

* Andrew A. Marino, MD, Professor of Neurology, LSU Health Sciences Center, Shreveport, LA, USA
¢ Karl Maret, MD, President, Dove Health Alliance, Aptos, CA, USA

* Fiorenzo Marinelli, PhD, Researcher on biological effects of EMFs, Institute of Molecular
Genetics, National Research Council, Bologna, Italy

* Andrew Michrowski, PhD, Director, Planetary Assaciation for Clean Energy, Ottawa, Canada

¢ Sam Miltham, MD, former chief epidemiologist, Washington State Department of Health, USA

* Joel M. Moskowitz, PhD, Director, Center for Family and Community Health, School of Public Health,
University of California, Berkeley

* Gerd Oberfeld, MD, Public Health Department, Salzburg State Government, Austria

s Mike O’Carroll, PhD, Professor Emeritus (Applied Mathematics), University of Sunderland, UK

« Jerry L. Phillips, PhD, Director, Center for Excellence in Science, Department of Chemistry and
Biochemistry, University of Colorado, USA

* John Podd, PhD, Professor of Psychology (experimental neuropsychology), Massey University,
New-Zeland

* William J. Rea, MD, thoracic and cardiovascular surgeon, founder of the Environmental Health
Center, Dallas, Tx, USA

* Elihu D. Richter, MD, Professor, Hebrew University-Hadassah School of Public Health and
Community Medicine, Jerusalem, Israel
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¢ Nesrin Seyhan, MD, Founder and Chair of Biophysics, Medical Faculty of Gazi University, Turkey
o Cyril W. Smigh; PhD, lead author of “Electromagnetic Man”, retired from Electronic and Electrical
Engineering, University of Salford, UK
o Morando Soffritti, MD,Scientific Director of the European Foundation for Oncology and
Environmental Sciences “B. Ramazzini” in Bologna, italy
e Carlos Sosa, MD, surgeon affected by the Microwave syndrome, Medellin, Columbia
® Antoinette “Toni” Stein, PhD, Collaborative on Health and the Environment (CHE-EMF Working
Group), Co-Coordinator, Berkeley, CA, USA

Microwave Safety, Military Institute of Hygiene and Epidemiology, Warsaw, Poland

¢ Lauraine Vivian, PhD, Senior Lecturer, Primary Health Care Directorate, Facuity of Health Sciences,
University of Cape Town, South Africa.

* Bradford S. Weeks, MD, Director, The Weeks Clinic, Clinton, WA, USA

» Stelios A. Zinelis, MD, Vice-President, Hellenic Cancer Society, Cefallonia, Greece

Coordination: Andre Fauteux, Publisher and Editor in chief, /a Maison du 21e siécle magazine, Sainte-
Adele, Quebec, Canada.
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