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This article is part of a series of articles that will start with some background, proceed through a
detailed description of man-made sources of EMF, discuss past study results, and finish with what
you can do to measure your EMF exposure, and what steps you can take to minimize it.

What becomes a chronic disease condition, no doubt, has many potential causes including
genetics, deficient diet, toxin exposure, and even repressed emotional expression. Research over
the past two decades has mounted in support of adding Electromagnetic Field (EMF) exposure to
the top-level list of chronic disease causes (including genome damage). It is likely that a chronic
disease condition results from a unique and individual combination of these top-level causes, so
EMF exposure should be considered in the context of other source causes as suggested in Figure
1.
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Figure 1 EMF health effects in the context of diet and toxin

exposure



Background

Throughout millions of years of evolution, humans have enjoyed very low electromagnetic field
(EMF) background levels. These natural EMF background sources are associated with the
cosmos, the sun and the planet, with each of these dominating various parts of the spectrum from
extremely low frequency (ELF/ULF) to gamma rays of the very highest energy. To the best of our
collective knowledge, this spectrum has remained relatively stable over millions, perhaps billions of
years with the exception of solar events (magnetic field effects) and cosmic supernovae (gamma
radiation).

Only in the last 100 years or so has this spectrum come to be overwhelmingly dominated by the
electronic products of an increasingly technology-based civilization. For instance, in 1977 the
average power density across 15 cities (dominated by the UHF/VHF bands) was found to
be 50 million times greater than natural background. Since 1977 we have seen an explosion
of electronics, computers, and communication devices that have brought increasing levels of EMF
exposure in the forms of dirty power (50/60 Hz), ELF AC magnetic/electric fields, and a huge array
of wide-band digital RF (radio frequency) wireless signals.

Can we really expect that this exposure level to EMFs will have little or no effect on our
collective health - not to mention all the plants and animals that depend on a relatively
clean environment to thrive? The latest independent and unbiased studies say no, there are
measurable detrimental health effects in every category of EMF exposure - in plants,
animals and humans. Interestingly (or maybe predictably), many of those 'scientific' studies that
measured little or no effect involved industry participation or funding. These same industries stand
to lose the most should the results reflect detrimental health effects due to EMF exposure and
become widely disseminated. Although the threat is clear, our collective fascination with anything
from the latest iphone/app to the counter-top whiz-ma-jig, blinds us to the risks to our environment,
ourselves, and especially our children - a situation where wishful thinking may prove very deadly
indeed.

In the last two decades there has been a significant increase in the number of electro-sensitive
(ES) individuals. These patients suffer rapid deterioration in a host of symptoms after relatively
short exposure times. The effect is so direct and overwhelming that some of these people can
directly detect AC magnetic fields, dirty power, and wireless signals in their environment. Electro-
sensitivity requires many such people to plan their trips carefully so as to minimize EMF exposure
and thereby minimize recovery time. This short description of ES may remind some readers of
gluten sensitivity and the reference to the "Celiac Iceberg" made by Sayer Ji in his article The Dark
Side of Wheat where he likened Celiac to the visible tip of a large iceberg representing the
detrimental effects of gluten on the health of everyone that consumes it. Like ES individuals, Celiac
sufferers get immediate and painful feedback. In the referenced article, Sayer provided evidence
that the greatest threat from gluten consumption is deteriorating health, chronic disease, and early
death for everyone. ES sufferers may be telling us the same thing about EMFs. In other words, ES
and Celiac sufferers may be the proverbial canaries in a coal mine.

Natural EMF

Before addressing the sources of harmful man-made EMF, let's first look at a source of EMF that
has likely been around throughout the evolution of life on this planet. This source involves the Sun
and the Earth as shown in Figure 2.



Variations in the number and speed of protons and electrons from the sun produce variations in
the Earth's magnetic field in and around the planet as the magnetosphere acts to shield us from
the bulk of incoming particles (See Figure 2). The Earth's ionosphere collects those charged
particles which leak through the shield and interact with the earth's surface through cloud-
to-ground lightning as well as discharges (currents) between layers of the atmosphere. These
interactions excite various modes of EMF propagation in the spherical shell defined by the Earth's
surface and the ionosphere - a spherical layer separating two differently charged regions
(spherical waveguide). These modes are constrained by the size of the earth and the ionosphere
around it. Since the Earth has rarely been without a magnetic field (except during short periods of
polarity reversal), we can assume that these characteristic modes of Sun-driven EMF propagation
have been around for perhaps billions of years, and have influenced the development of life on the
planet from the very start.

So what does this EMF look like? Figure 3 shows a 4 second time measurement of the magnetic
field at a point on the Earth.
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Figure 2 High energy protons and electrons ejected from the

Sun are deflected by the Earth’s magnetic field (magnetosphere)

causing the field lines to distort and the buildup of charge in the

ionosphere
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Figure 3 The human EEG compares very well with the



Just below it is a 1 second trace of a human EEG (electroencephalogram). The time scales are
preserved so that we can see that they are very similar in variation. If we analyze the frequency
content of the magnetic field time traces, we find the bumps in the lower graph (Figure 3) to be the
Schumann2 resonances associated with the earth (actually the earth-ionosphere waveguide). The
primary mode/resonance occurs at 7.8 Hz (cycles per second) - a spot squarely in the range of the
alpha wave component of the human EEG [alpha wave dominance in the human EEG is
associated with relaxed alert awareness]. These Schumann resonances extend out to about 45 Hz
and span a range closely matched to the human (and probably other animals) EEG range.

So what we have here is an EMF source that has likely been ingrained into our evolutionary
development from the earliest of times. It is part of our 'home' environment and is seemingly
expressed in the signals of each human brain. As above, so below?

This EMF source likely provides a homeostatic balancing function for life forms (including
humans) and suggests the question: What happens if this EMF is masked or dominated by other
environmental EMFs? Do we cascade toward chronic diseases of the mind and body? Is this
what's happening to the bees (and other animals)?

We do know that severe solar storms alter these natural EMFs significantly and can last
for several days. These periods have been linked to illness, depression, and suicide -
some of the same effects of known EMF source exposure in many people. This link to
severe solar storms might just be a clue suggesting that it is not man-made EMF
exposure alone that is the problem; it is the masking of the natural EMF over long periods
that causes or contributes to many disease conditions including the symptoms of ES.

If the earth had no magnetic field, there would be little shielding of high energy charged particles
from the sun - a very harsh environment for the development of life3. It is estimated that the earth
has had a substantial magnetic field for about 3.5 billion years4. It would be no surprise to find that
life forms evolved to make use of this field for navigation and possibly other purposes - and that
these capabilities are still in use today. Figure 4 illustrates this on a rough timeline showing the
development of magnetotactic bacteria, birds, humans, and the beginning of electrification (about
130 years ago). Much of the life on this planet may express this heritage in latent or unknown
forms. For example, cows and wild deer tend to align their bodies north-south while relaxing, but
not when the animals are under high voltage power lines.
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Over the last two decades there have been many peer reviewed papers suggesting effects
due to geomagnetic variation on humans including melatonin production in the pineal,
behavior, depression/suicide, heart rate disturbance, arterial blood pressure, EEG,
sudden infant death syndrome, and other biological effects. All this research activity
suggests that even the human animal is very much connected to the primordial through earth-sun
geomagnetic phenomena. This research also suggests, indirectly, that man-made EMFs
may interfere with the natural signaling that we all depend on to maintain healthy
functioning minds and bodies.

In the next part to this series we'll begin with man-made EMF sources and what significant past
studies suggest regarding the health effects of these sources.
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Comment: Listen to the latest Health and Wellness show on EMF Exposure to learn more about
man-made sources of EMF, past study results, what you can do to measure your EMF exposure,
and what steps you can take to minimize it.

Stay tuned for Part 2.
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This article is part two in a series of articles on EMF pollution. Part one on the background to EMF
pollution is available here. We'll now proceed with a detailed description of man-made sources of
EMF (Electromagnetic Field), discuss past study results, and finish up with some suggestions for
gauging your EMF exposure, and steps you can take to minimize it.

Chronic diseases have many potential causes, including genetics, deficient diet, toxin exposure,
and repressed emotional expression. Research has mounted over the past two decades in support
of adding EMF exposure to the top-level list of causes of chronic disease (including genome/DNA
damage). It's likely that a chronic disease condition results from a unique and individual
combination of these top-level stressors, so EMF exposure should be considered in the context of
other source causes, as suggested in Figure 1.
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Man-Made EMF

The primary man-made EMFs that have been identified are AC (alternating current) ELF
(extra low frequency) electric/magnetic fields associated with power distribution, 'dirty
power' (a negative by-product of our switch to 'energy-efficient' appliances, which
produces 'transients' - electrical 'spikes' and 'sags') associated with high frequency noise
induced in the power grid, and wireless RF (radio frequency) signals originating from a
host communication systems - both commercial and military. Every year volumes of studies
are published by researchers attempting to quantify the health risks associated with these
man-made EMFs. After several decades of concerted study (and much money), the general public
perception remains that little of substance has been proven linking EMF exposure with serious
negative health consequences. A good part of the responsibility for this lies with the news media
and their lack of motivation to inform the public of what these studies really show. Instead, the
media plays a role more akin to concealing the truth and delivering lies - the kind we, collectively,
prefer to hear.

But there is a complicating factor that detracts from many of these studies. Suppose you are
studying the health impacts of cell phone use. You find a cohort/control group consisting of people
that have never had or used a cell phone (a tough job in itself these days). You are going to base
the results of your study on the health of this cell-free group. But what if some members of this
group are exposed to strong dirty power EMF in their home or work environment? The negative
health consequences of one kind of EMF exposure (dirty power in this example) dilute the study
results of another (cell phone use), making it very difficult to isolate and quantify effects. Throw in
more unknowns associated with diet, lifestyle and toxin exposure, and we can see that the
control and study groups may have to be very large in order to even detect an EMF signal
in the data - let alone quantify the risk. So, in many of these studies, large uncertainties are
built-in from the very start.

For these reasons, Dr Samuel Milham decided to take a closer look at data from the turn of the
twentieth century to 1960 to see whether or not gradual electrification of the US showed a link to
rising deaths from chronic diseases. His results were published in Medical Hypotheses2. He says
this about the sources of his data:

"US vital statistics tabulations and census records for 1920 - 1960, and historical US
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Figure 1 EMF health effects in the context of diet and toxin
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vital statistics documents were examined. Residential electrification data was available
in the US census of population for 1930, 1940 and 1950. Crude urban and rural death
rates were calculated, and death rates by state were correlated with electrification rates
by state for urban and rural areas for 1940 white resident deaths."

He gives a snapshot of US electrification progress by 1940:

"Thomas Edison began electrifying New York City in 1880, but by 1920, only 34.7% of
all US dwelling units and 1.6% of farms had electric service. By 1940, 78% of all
dwelling units and 32% of farms had electric service. This means that in 1940 about
three quarters of the US population lived in electrified residences and one quarter did
not. By 1940, the US vital registration system was essentially complete, in that all the
48 contiguous United States were included. Most large US cities were electrified by the
turn of the century, and by 1940, over 90% of all the residences in the northeastern
states and California were electrified. In 1940 almost all urban residents in the US
were exposed to electromagnetic fields (EMFs) in their residences and at work, while
rural residents were exposed to varying levels of EMFs, depending on the progress of
rural electrification in their states."

Milham states his hypothesis as follows:

"The diseases of civilization or lifestyle diseases include cardiovascular disease,
cancer and diabetes and are thought to be caused by changes in diet, exercise habits,
and lifestyle which occur as countries industrialize. I think the critical variable which
causes the radical changes in mortality accompanying industrialization is
electrification. ... I suggest that from the time that Thomas Edison started his direct
current electrical distribution system in the 1880s in New York City until now, when
most of the world is electrified, the electricity carried high frequency voltage transients
which caused and continue to cause what are considered to be the normal diseases of
civilization. Even today, many of these diseases are absent or have very low incidence
in places without electricity."

That is a strong statement, but his data supports it. I have extracted some data from his paper and
present it here in slightly different form in order to better summarize his results for this article.
Figure 4 shows both the US cancer rate and percent electrification of residences from 1900 to
1960. The blue diamonds are the cancer rate in 5 year increments in deaths per 100,000
population, and the red squares show the corresponding percent electrification of all residences at
the time.



Both the diamonds and the squares (cancer rate and percent electrification) share the same left
vertical scale. Notice that the peak in electrification reaches nearly 100% in 1956 and the peak in
cancer rate is still rising after 1960. This lagging behavior is what you would expect from
EMF-related cancer since many years of exposure are required. Keep in mind that over the
time-frame in Figure 4, there were no cell phones, no WiFi, no digital communication signals of
any kind. Analog TV only appeared at the end of this period. So power grid electrification was the
only significant (man-made) EMF source.

It would be impossible to generate or replicate this kind of data in today's environment. Milham
maintains that this correlation strongly suggests causation (see his paper2 for correlation
statistics). He also maintains that the causative EMF is noise transients on the power grid (dirty
power). I think it's likely that in many homes/businesses, AC magnetic fields also played a role but
the two factors are inseparable in this data.

The dashed vertical line in Figure 4 passes through 1940 when 78% of all residences in the US
were electrified. By demographics, these were mostly urban. That leaves 22% un-electrified - still a
sizeable group of the rural population. Milham broke out the data by disease in 1940 by computing
the excess urban deaths over and above the rural population in percent. His results are shown in
Figure 5 for various diseases, all deaths, and motor vehicle deaths (for reference) that were
recorded in the year 1940.
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Figure 4 US Cancer Rate and Percent Electrification from

1900-1960 [Adapted from Milham2]
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Figure 5 Percent excess urban deaths over rural deaths. In

1940 this approximated the electrified residences (urban) versus



These percent excess disease deaths for the electrified urbanite are very significant. Notice the
excess percent deaths for diabetes is 65%! I wonder if this is related to known, measured blood
glucose variations in response to short duration EMF exposure in some diabetics6. Suicide,
diabetes, heart disease, and cancer have all - separately, in modern studies - been associated with
long-term EMF exposure, and the only significant EMF in 1940 was electrification by the grid.
Notice that the excess deaths due to motor vehicles is only about 1% - as one might expect.
Excess deaths due to all causes was still elevated by 20%. This excess percent deaths in 1940 in
Milham's data shows the same strong correlation with electrification when no other significant EMF
is present.

In conclusion Milham states:

"It seems unbelievable that mortality differences of this magnitude could go
unexplained for over 70 years after they were first reported and 40 years after they
were noticed. I think that in the early part of the 20th century nobody was looking for
answers. By the time EMF epidemiology got started in 1979 the entire
population was exposed to EMFs. Cohort studies were therefore using
EMF-exposed population statistics to compute expected values, and
case-control studies were comparing more exposed cases to less exposed
controls."

And that would lead to underestimated risk in all subsequent studies. This has, no doubt, played a
role in the understated message the public receives regarding the risks of high tech EMF.

It should be noted that Milham does not discuss the likelihood that urban diets (in this time frame)
were deficient compared with the rural counterpart, and that this could be a confounding factor in
his results. However, the chances that diet alone explains the urban/rural death rate differences in
1940 seems remote.

Dirty Power

Let's back up for a second and take a closer look at 'dirty power', or 'dirty electricity'. Figure 6
shows oscilloscope traces of two 60Hz AC waveforms; one appearing to be a clean sine wave -
the other is a very noisy version with a high frequency hash blurring the otherwise smooth 60Hz
wave. The two traces are slightly offset so that both can be seen. The high frequency hash is due
to voltage/current transients induced on the grid when the grid energy is rapidly switched on and
off to achieve variable input power to some device, motor, or appliance. This rapid switching
causes transients at the switch rate and noise harmonics up and down the frequency spectrum.
This noise is induced on the 60/50Hz grid and appears at every socket in the home (and your
neighbor's home). Most of this noise is contained in the 1-140KHz band. Most modern appliances
make use of switching power supplies to provide us with variable speed options for convenience
(and advertising purposes).

What is not so well known is that these modern devices can make a dirty mess out of our grid
system. The more current draw the device demands, the more noise it will produce when the input
power is switched. In today's variable speed devices, this switching is accomplished digitally.
Decades ago this was not an option and variable speed (in a motor for example) was

un-electrified residences (rural). [Adapted from Milham 2]



accomplished via a mechanical switch between taps on a transformer - the point being that our
older appliances were much safer and cleaner with respect to dirty power.

Dirty power also arises from any electronic device that requires AC-DC conversion from the grid.
This is because the conversion process requires that the AC be rectified (no negative voltage
swings), which induces transients and harmonics similar to switched power supplies. The more
power the device demands, the higher the induced noise. This is why cell phone base towers
produce so much dirty power on the grid - they require massive amounts of DC power for the
digital electronics (digital signal processors) that support the cellular phone system. In fact, Milham
maintains that the real threat from cell towers is the dirty power they induce on the grid in homes in
the vicinity of the tower.

So, all those transformers that we plug into sockets to power various electronic boxes put noise on
the grid even if the electronic device is turned off or not plugged in (these transformers are also a
significant source of AC magnetic fields while they are plugged into a socket).

How does dirty power affect our health?

This noise in your wiring and at your sockets does not radiate (couple) to free space in the same
way that a cell phone antenna radiates the RF cell signal3 - the frequencies are very different
(100KHz versus 900-1800MHz). The mechanism is referred to as capacitive coupling and involves
objects in the home (including the human body) and their electrical relationship to ground.
Capacitive coupling occurs through the electric field where charge (electrons) at one conductor
(the electric wires or socket) acts on the charge on another conductor (your body) through a
dielectric medium (the air). It can be looked at as if the electrical grid field is always 'seeking' a
path to ground.

For example, Figure 7 shows a trace from two EKG patches placed on the ankles of a man
standing at his kitchen sink4. The time snapshot of the window is 250 millisec and the
peak-to-peak voltage swing is about 18 millivolts. Both the noise and 60Hz components can be
seen. It is estimated (by modeling) that 80% of the noise energy at frequencies below 1KHz is
dissipated in the skin and 20% is dissipated internally; and at frequencies above 2KHz, all the
energy is dissipated internally5, 6. This indicates that long-term exposure potential for EMF damage
is much greater for the higher frequency components of the dirty power noise.

This may be consistent with the masking of the natural EMF discussed in Part 1 of this
article. It may also have to do with disturbance of sensitive electro-chemical metabolic

Figure 6 Offset oscilloscope traces

of clean 60Hz AC and one distorted

by induced high frequency noise.



functions and signaling at the sub-cellular level. Even without grounding, the effect can vary
depending on geometry and proximity of large metal objects (such as refrigerators, stoves, metal
ducting, etc). Notice also in Figure 7 that the high frequency components of the noise (evident in
Figure 6) are absent - apparently absorbed in the test subject's body.

Some people have responded to the problem of dirty power EMF by embracing an off-grid lifestyle.
Others have installed Graham-Stetzer (GS)7 or Greenwave filters8 in their home sockets to attempt
to reduce this noise to acceptable levels. The efficacy of these filters has raised some controversy,
however. For example, see this Health Canada report, and a response from Magda Havas. But
more on that later, when we discuss all the things you can do to protect yourself from the sources
of EMF.

Before leaving the subject of dirty power EMF, another study worth mentioning is one in which a
dirty power EMF signal was clearly identified in the cancer statistics of a group of teachers at La
Quinta Middle School, California. This case study is described by Milham and Morgan in their
2008 paper, published in the American Journal of Industrial Medicine9:

"In 2003 the teachers at La Quinta, California middle school complained that they had
more cancers than would be expected. A consultant for the school district denied that
there was a problem. ... Sixteen school teachers in a cohort of 137 teachers hired in
1988 through 2005 were diagnosed with 18 cancers. The observed to expected (O/E)
risk ratio for all cancers was 2.78 (P=0.000098), while the O/E risk ratio for malignant
melanoma was 9.8 (P=0.0008). Thyroid cancer had a risk ratio of 13.3 (P=0.0098),
and uterine cancer had a risk ratio of 9.2 (P=0.019). Sixty Hertz magnetic fields
showed no association with cancer incidence. A new exposure metric, high frequency
voltage transients, did show a positive correlation to cancer incidence. A cohort cancer
incidence analysis of the teacher population showed a positive trend (P=7.1X10 -10) of
increasing cancer risk with increasing cumulative exposure to high frequency voltage
transients on the classroom's electrical wiring measured with a Graham/Stetzer (G/S)
meter. The attributable risk of cancer associated with this exposure was 64%. A
single year of employment at this school increased a teacher's cancer risk by
21%."
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Figure 7 “The waveform was recorded between two EKG

patches placed on the ankles of a man standing in front of his

kitchen sink … It shows a distorted 60 cycle sine wave

containing high frequencies applied to each foot, allowing high

frequency current to freely oscillate up one leg and down the

other. … He was standing with feet shoulder width apart,

wearing shoes at the time of the reading. The amplitude

increased as the feet were placed farther apart”. [Adapted from

Havas & Stetzer 4]



For any teacher at this school assigned to one of the classrooms in which the GS meter hit
maximum scale (>2000 GS units), her/his cancer risk increased 26% per year of employment!

The observed to expected risk ratio (O/E) in the above quote is simply the number of observed
cancers in the group of teachers divided by the number of expected cancer cases (in the general
population or control group). The P-value is the probability of obtaining a test statistic (by chance)
at least as extreme as the one that was actually observed - the lower the P-value, the less likely the
result is a chance occurrence, and the stronger the correlation with the measured EMF (in GS
units). This study (and its results) are unique in that the EMF levels were so high as to
swamp out any noise due to control group EMF exposure and other (unknown) exposure
factors (diet, toxins, etc)! In all likelihood, the single-source risk of dirty power EMF
exposure is much higher than that found in the study. At these levels of dirty power EMF,
everyone should be included in the category of 'electrosensitive'.

The authors conclude with:

"The cancer incidence in the teachers at this school is unusually high and is strongly
associated with exposure to high frequency voltage transients. In the 28 years since
electromagnetic fields (EMFs) were first associated with cancer, a number of exposure
metrics have been suggested. If our findings are substantiated, high frequency
voltage transients are a new and important exposure metric and a possible
universal human carcinogen similar to ionizing radiation."

AC Magnetic Fields

Another EMF associated with power lines and the power grid is AC magnetic fields. To understand
the origin of these fields, we need a little basic physics. Figure 8 shows an AC power distribution
system from power plant to home user.

The current (i) that passes out from the power plant is always the same as the current that returns.
This is true throughout the system since it is a closed circuit. A voltage drop occurs at the load
(home), indicating that power is being consumed (P=v*i). The 'hot' line is associated with the input
voltage + . The 'neutral' line is at the voltage - . The current i in these lines is the same, but the
voltage is very different. By the time these are transformed back up to the high voltage power lines,
this difference between the 'hot' and 'neutral' wires can be hundreds of thousands of volts. This is
why high voltage power lines suspend the wires so far apart; if they didn't, this voltage difference
would ionize the air between them causing an arc short between the lines. But there is a price to
pay for separating these lines - AC magnetic fields.
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Figure 8 The AC power system consists of high voltage lines

that are stepped down in voltage via transformers as they

approach the end home user.



Figure 9 shows a current on a long straight wire and the resulting magnetic field that will always
accompany the current.

Now picture two closely spaced wires that feed a load in closed circuit like the one in Figure 8. The
current (i) in the two wires is equal and in opposite direction, and, since they are very close
together, the magnetic field from one wire cancels the other, so no AC magnetic field will be
measured in the space around the wires. This is why there is a very large AC magnetic field under
high voltage power lines - the wires are widely spaced (due to the high voltage) and the magnetic
fields do not cancel. The AC electric field (volts per meter) is high due to the high voltage
suspended over ground. Take another look at the banner graphic at the start of this article. The
photo shows an array of fluorescent lights mounted vertically - one end in the ground - under a
high voltage power line in the UK10. This is a real photograph showing the whole array of tubes lit
up simply due to the high voltage induced across the end of the tubes. Intuition would suggest that
this is not a healthy environment for any animal.

Getting back to the magnetic field, the wire pairs for each home circuit can be run together
because the voltage has been stepped down to 120/240V. As long as the wires remain together,
there is no net current, and therefore no AC magnetic field. The US National Electric Code (NEC -
or your country's equivalent) is very carefully crafted to eliminate net current in all buildings. This is
aptly demonstrated by Karl Riley in his book, Tracing EMFs in Building Wiring and Grounding11, in
which he describes common wiring errors that can lead to unacceptable AC magnetic fields in the
home/office building.

Electricians, just like everyone else, take shortcuts and make mistakes, but in the case of net
current, they rarely consider the consequences of the resulting AC magnetic fields on the health of
people in the environment - especially children. The majority of NEC inspectors are probably
unaware of this as well, and the mistakes are rarely spotted. This is tragic because a simple gauss
meter (which measures the magnetic field) and ammeter (which measures net current) can reveal
the problem quickly before the wiring is encased in the building's internal structure. Fixing these
problems after the fact can be difficult and costly - and you may need a Karl Riley to diagnose,
locate, and correct the problem. You can quickly determine if you have a problem with a cheap $40
gauss meter, but more on that later.

When the pair of wires begins to separate, AC magnetic fields develop in the vicinity. All wire pairs
must separate widely at the panel box for connection to grid power. This makes the panel box a
strong source of AC magnetic fields and explains why you do not want any living areas adjacent to

Figure 9 Current on a wire and its associated magnetic field.
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of the current(i) – the curl of the rest of your fingers shows the

flow of the magnetic field.



or in the vicinity of the panel box. The wires must also separate at each socket, light fixture, and
appliance in the home/office. In the case of appliances, the wires separate internal to the appliance
in order to power circuit boards, transformers, heating elements, etc. The more current and
separation of the wires, the higher the magnetic field.

Today it is generally and widely accepted that long-term exposure to AC magnetic fields in the
range of 3-4 milligauss (0.3-0.4 mT) results in a doubling of the risk for childhood leukemia. It is,
therefore, suggested that long-term exposure not exceed 2mG (0.2mT). Many scientists and
health organizations suggest that a wider safety margin be applied, reducing this to 0.5-1.0mG
(0.05-0.1mT). A healthy safety margin makes sense since there will undoubtedly be periods of
much higher exposure, and the dose should be considered cumulative - much like ionizing
radiation (radioactivity).

Riley11 relates an interesting (and sad) case study:

"The next case is unusual in that it involves a child who developed leukemia in the first
year of his life. I was called in to measure the magnetic fields in his crib room since it
was next to the service entrance [panel box] closet in a large Los Angeles estate. I
found no unusual field level emanating from the service closet itself, since the
equipment was not mounted adjacent to the wall to the child's room, but a substantial
magnetic field was coming from an under-floor source which angled out from the
service closet location, ran under the crib and exited near the corner of the room. The
field at the crib was 4mG and on the floor where the child crawled it was 12mG
[1.2mT]. These values were measured during the day when the only loads were the
washer and/or dryer. During the evening the field levels would have been much higher.

The field was due to a net current on the service lateral [circuit] which ran under the
floor. I clamped the ammeter around the copper water supply pipe where it entered the
building and found it was carrying amperage. Following my recommendation the owner
had a plumber insert a dielectric [insulator] coupling in the water pipe down near the
water meter near the curb, which was about 100' from the house. This took the neutral
current off the pipe and restored it to the neutral conductor in the service lateral and
balanced the magnetic field, thus reducing the magnetic field in the crib room to tenths
[of an mG].

The child underwent chemotherapy and for awhile was doing well. Before finishing this
revision [of his book] I learned that sadly he had not survived. Was his leukemia due to
having been exposed to 4+ mG in his crib and 12+ mG while crawling around on the
carpet?"

I'll include one more of Riley's case studies because it involves a very common wiring error, with
devastating results in this case:

"I was called in by a family living in a desert community north of Barstow, California,
who had experienced a sudden onset of electrosensitivity [ES]. They were sure
something was wrong with the house as they could feel burning sensations, etc and
had rashes on their hands which puzzled their doctor. A child born while they lived in
the house was born with three kinds of brain damage.



As this was the first case of electrical hypersensitivity I had come in contact with I was
cautious if not a little skeptical. But when I measured the house with the lights on I
found elevated fields in the master bedroom, the baby's bedroom, and a field of 82mG
at the couch the family gathered together on to watch TV.

After a couple of hours of tracing I found the point where GCs [neutrals] of two circuits
had been connected [together]. As mentioned in the text, it was at a duplex receptacle
in the master bedroom where one circuit was controlled by a wall switch and the other
was always energized. In such receptacles one must break off the tabs connecting the
two parts of the receptacle - both the hot tab and the neutral tab. In this case only the
hot tab had been broken off. As soon as the receptacle was disconnected the field
dropped from 82mG one foot from the wall to below a tenth of a mG at the couch. An
82mG field one foot from the wall is generated by a net current of approximately 12
amps; in this case due mainly to an electric heater used by the family in winter.

Whether the mother's use of this couch for sleep during pregnancy was related to both
the birth defects and hypersensitivity is up to medical specialists to sort out. The
hypersensitivity was real, as I found by a careful experiment in which I found
that the mother was able to tell if a 2mG field was on or off 11 times out of 12,
with no external clues from me or the apparatus I used (a covered coil and a
silent mercury switch, plus a predetermined randomized on-off sequence)."

The footprint of induced ES is very evident in this account. The effect seems very similar to
what gluten does to the Celiac sufferer, and makes one wonder: what are these EMFs are doing
to the rest of us? To answer that question with any degree of confidence, we may have to factor
in toxin exposure and diet - but more on that later.

Figure 10 shows a tragedy unfolding in June of 2008 with the construction of a residential
neighborhood directly under a high-voltage power line.

The health risks associated with this kind of exposure are well-known, yet this
construction practice continues as if local and national authorities are completely
unaware of the risks. These homes sell well to consumers, which simply means that the general
public remains uninformed as to the health risks of EMF in its major manifestations. Our media,
scientific community and governments are doing a dismal job of protecting public health.
Glance back at that banner picture at the beginning of this article - would you choose to live in one

Figure 10 Construction of a residential neighborhood directly

under high-voltage transmission lines. [Courtesy of

http://www.powerwatch.org12]



of these homes? These residents might be able to light the interior of their homes with upright
standing arrays of fluorescent tubes.

There is another EMF source in proximity to high voltage power lines that has received significant
attention from researchers Henshaw et al13 due to the fact that epidemiological studies show
increased leukemia incidence in areas of extended range from power lines that cannot be
explained by direct electric and magnetic fields:

"Recent epidemiological studies have reported an increased risk of leukaemia in
adults and children near overhead high voltage powerlines at distances
beyond the measured range of the direct electric and magnetic fields. Corona
ions are emitted by powerlines, forming a plume that is carried away from the line by
the wind. The plume generates random disturbances in the atmospheric electric field
of tens to a few hundred V m-1 on time scales from seconds to minutes. Such
disturbances can be seen up to several hundred metres from powerlines. It is
hypothesised that these random disturbances result in the disruption of
nocturnal melatonin synthesis and related circadian rhythms, in turn leading to
increased risk of a number of adverse health effects including leukaemia. In support of
the hypothesis it is noted that melatonin is highly protective of oxidative damage to the
human haemopoietic system. A review of electric field studies provides evidence that
(i) diurnal variation in the natural atmospheric electric field may itself act as a weak
zeitgeber; (ii) melatonin disruption by electric fields occurs in rats; (iii) in humans,
disturbances in circadian rhythms have been observed with artificial fields as low at 2.5
V m-1".

The high voltage lines will ionize some of the air particles, and when these waft over local
neighborhoods, they cause variations in the electric field. Henshaw has done extensive field testing
of this effect near power lines, and his theory explains why leukemia is still elevated so far away
from the power lines. It may be that it is the variation of the electric field over time (as opposed to
the absolute field value) that has such a marked effect on the biological system. Henshaw has also
theorized that the ions can attach to other aerosols (pollution) and that these particles can then be
taken into the lungs, with negative health effects.

Epidemiology/statistical studies associated with high voltage power line EMF should be expected
to show a significant footprint (against a range of symptoms) since the magnetic and electric fields
are so high. Such a study was performed in 2008 in France, by the Centre de Recherche et
d'Information Indépendantes sur les Rayonnements Electromagnétiques, along 250km of existing
400KV power lines14. Figure 11 shows the study zone (pink) of the region in France, and three
power line routes: 1) a proposed future 400KV line (green), 2) an existing 400KV line running at
75% average capacity (red), and 3) an existing 400KV line running at 40% average capacity
(yellow). These three lines were chosen so that one would represent no exposure, a second would
represent moderate exposure, and a third would represent high exposure. The zones of exposure
for these existing lines were defined as 600 meters around the ground track of the lines (300
meters to either side). Figure 12 shows typical measured results for the electric and magnetic
fields under the power lines, as a function of lateral offset. These values will vary depending on
load conditions at the time of measurement.



A total of 6,220 useable questionnaires associated with home, work, and farm environment (which
took into account animal behavior) were used in the compilation of statistics. The data was
compiled by power line zone to see if problems in animal behavior (on the farms) and human
symptoms were correlated with power line EMF exposure. Figure 13 shows the results for animal
behavior. Farmers reported serious divergence (from the norm) in behaviors of the animals within
300 meters of the power lines relative to the unexposed animals - up to 5 times the percent
incidence. This incidence increase is clearly dominated by the high capacity exposure, but the low
capacity exposure shows extreme deviation as well. Figure 14 shows the same percent incidence
in each exposure group for a range of negative human symptoms.

Here we see the same trend - peak incidence occurs in the high capacity exposure group and is
still significantly elevated in the low capacity group. Note that psychological depression is reported

Figure 11 France study zone and 400KV power line routes.

[Adapted from Gouhier 14]
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Figure 12 Typical electric and magnetic field measurements

around the power line. [Adapted from Gouhier 14]



at nearly twice the incidence for high capacity power line exposure relative to the exposure-free
group. Many of these symptoms are associated with ES as well as acute exposure in non-ES
individuals. But the percent incidence increase over the unexposed group is not nearly as large as
that in the animal groups.

This suggests the possibility of competing exposures to toxins, other EMF sources, and a deficient
'standard Western diet'. Nevertheless, the EMF footprint is strong in this data due to the
extreme nature of the exposure. These kinds of results have motivated many scientists to call
for the application of the Precautionary Principle to legislate reductions in allowable public EMF
exposure levels across all significant sources. [Note: the p-value indicated in Figures 13 and 14 is
the approximated probability that the observed data could occur randomly and is based on the
number observations or measurements - eg: p=.01 is a 1% chance and p=.0001 is a .01%
chance.]

AC Magnetic Fields AND Dirty Power

Henshaw15 has suggested that the high frequency noise associated with dirty power may also act
detrimentally through the AC magnetic field even though the field strength may be quite small (very
little net current). He suggests that it is the pulsed nature of the transients acting through even a
weak AC magnetic field that produces biological effects when exposure is chronic. This is partially
based on findings that a patterned (pulsed) magnetic field causes cellular anomalies at levels as
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Figure 13 Percent incidence of the behavior in each exposure

group. [Adapted from Gouhier 14]

© Sott.net

Figure 14 Percent incidence of human symptoms in each

exposure group. [Adapted from Gouhier14]



low as 0.9mG (.09 mT)16. Henshaw has also referenced epidemiology studies17, 18 that show
increased odds ratio for miscarriage when the environmental magnetic field is characterized
according to its pulse amplitude as opposed to the time-weighted average. Again, we see that it
is the high frequency components of the noise associated with grid power transients that
appears to have the greatest biological effect.

This is extremely important because it suggests that dirty power in conjunction with a net
current problem may amplify the negative biological effects significantly over and above
the effects of either in isolation. So, it is very important to characterize both the AC magnetic
field (due to net current sources) as well as grid power noise - and reduce both as much as
possible in the living environment.

References and Notes

1. Denis Henshaw, Professor Emeritus (retired), School of Physics, University of Bristol

2. Milham, Samuel, 'Historical evidence that electrification caused the 20th century epidemic of
''diseases of civilization"', Medical Hypotheses 74 (2010) 337 - 345.

3. Radiation from a cell antenna is a transverse electromagnetic wave (TEM) propagating in free
space. Both electric and magnetic field directions are orthogonal to the direction of propagation.
Reactive EM coupling can involve a radial component to the field in the direction of propagation
making it behave more as a sound or percussive wave phenomena (longitudinal wave
propagation).

4. Havas M, Stetzer D. 'Graham/Stetzer Filters Improve Power Quality in Homes and Schools,
Reduce Blood Sugar Levels in Diabetics, Multiple Sclerosis Symptoms, and Headaches',
International Scientific Conference on Childhood Leukemia, London, 2004.

5. Reines, R.S., M. A. Cook, J.D. Loock. 2000. Cornell Cow Model, White Paper, Public Service of
Wisconsin

6. Reilly, J.P. 1992. Applied Bioelectricity: From Electrical Stimulation to Electropathology,
Cambridge University Press.

7. Graham-Stetzer socket filters are designed by Professor Graham and David Stetzer and offered
for sale by Stetzer Electric, see stetzerelectric.com for more information on the GS meters and
filters.

8. Greenwave filters are another option for home grid filtering, see here

9. Milham, S, Morgan, L, 'A New Electromagnetic Exposure Metric: High Frequency Voltage
Transients Associated With Increased Cancer Incidence in Teachers in a California School', Am.
J. Ind. Med. 2008.

10. Richard Box's 'FIELD' (richardbox.com), February 2004 Photo: Stuart Bunce.

11. Riley, Karl, Tracing EMFs in Building Wiring And Grounding - A practical guide for reducing
magnetic fields due to wiring errors as well as current grounding practices, 2nd Edition 2007 by
ELF Magnetic Surveys.



Related Articles

What does the U.S. Treasury do with Vaccine Excise Taxes it collects?What does the U.S. Treasury do with Vaccine Excise Taxes it collects?

Rounded Up: Thousands of schools are surrounded by fields doused with toxic weed killersRounded Up: Thousands of schools are surrounded by fields doused with toxic weed killers

Hidden GMO IngredientsHidden GMO Ingredients

12. Powerwatch.org

13. Henshaw, DL Ward, JP Matthews, JC, 'Can disturbances in the atmospheric electric field
created by powerline corona ions disrupt melatonin production in the pineal gland?' Journal of
Pineal Research 2008, vol 45, pages 341 - 350. (see also: electric-
fields.bris.ac.uk/grouppublications.html)

14 Gouhier, Catherine, Le Ruz, Pierre, 'Citizen's Survey, Living with a Very High Voltage Power
line?', Centre de Recherche et d'Information Indépendantes sur les Rayonnements
Electromagnétiques 2009 (see this [PDF]).

15 Ainsbury EA, Henshaw DL. 2006. 'Observations on the relationship between magnetic field
characteristics and exposure conditions'. Phys Med Biol 51:6113 - 6123.

16 St-Pierre, L.S. IJRB. 2008. 84(4): 325-335

17 Lee, GM. et al. Epidemiology. 2002; 13: 21-31.

18 Li, D. et al. Epidemiology. 2002; 13: 9-20.

Comment: The next articles in this series will address digital RF signals (such as cell
phone/tower, WiFi, cordless phones, etc) and conclude with more detailed information on
measuring your EMF environment, and mitigating exposure in all EMF categories.

The first article in this series can be found here:
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This article is part three in a series of articles on electromagnetic field (EMF) pollution. Part one is
available here, part two here. This article will focus on wireless RF radiation and systemic EMF
health effects.

Chronic diseases have many potential causes, including genetics, deficient diet, toxin exposure,
and repressed emotional expression. Research has mounted over the past two decades in support
of adding EMF exposure to the top-level list of causes of chronic disease (including genome/DNA
damage). It's likely that a chronic disease condition results from a unique and individual
combination of these top-level stressors, so EMF exposure should be considered in the context of
other source causes, as suggested in Figure 1.

© (Richard Box’s ‘FIELD’ February 2004 Photo: Stuart Bunce,

www.richardbox.com) [With permission – Henshaw 1]

Fluorescent tubes lit by overhead power line
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Figure 1 EMF health effects in the context of diet and toxin

exposure



Wireless Devices

In his book Living Safely with Electromagnetic Radiation2, Jim Waugh relates the experience of
Dr. George Carlo:

"The Cellular Telecommunications Industry Association (CTIA) in 1999 withdrew
funding of the research that Dr. George Carlo and 200 scientists were doing at its
request to prove that cellphones were safe. The research was terminated because
long-term studies were showing leakage of the blood-brain barrier and micronuclei
(broken DNA) in blood cells. This meant there were adverse biological effects
associated with cellphone use, something the industry did not want the public to know.
Despite the withdrawal of industry funding, independent research continued and
scientists all over the world have been expressing their concerns about the dangers of
cellphones. Epidemiologist Bruce Armstrong and neurosurgeon Dr. Vini Khurana have
both publicly stated that each has found increased risk of brain tumors after 10 years
of use, on the side of the head where the cellphone is held. ... In February 2006, Dr.
Hardell published a paper detailing his findings of patients diagnosed with brain cancer
between 2000 and 2003 and found that the increase in risk was steadily strengthening
in magnitude and statistical significance as the length of cellphone usage was
increasing. ... Despite the volumes of independent research, the cellphone industry
continues to argue that there is not enough proof that cellphones cause cancer.
Professor Devra Davis of the University of Pittsburg Cancer Institute asked: 'How
many sick or dead people does it take to constitute sufficient proof?'

Waugh goes on to relate more recent concerns voiced by numerous doctors and health
researchers:

"In early 2008 Dr. Ronald Herberman, tumor immunologist and director of the
University Of Pittsburg Cancer Institute, sent a memo to all 3,000 members of his staff
requesting that they reduce their use of cell phones and instruct their children to use
cellphones only in emergencies. ... Dr. George Carlo has predicted an epidemic of
brain tumors in the near future because cellphones have been in general use for over
10 years and we are now entering the period of time when associated tumors will begin
to appear.

In March 2003, the US Environmental Protection Agency proposed new guidelines for
evaluating cancer risks to children on the grounds that children may be 10 times more
vulnerable than adults to cancer risks from exposure to a wide range of chemicals.
This proposal came as a wake-up call and underscored the evidence that children are
far more vulnerable to environmental agents, be they chemical, electromagnetic
frequencies or others. In 2007, the American Academy of Otolaryngology presented
research that found that young people who use a cellphone for an hour or more a day
will suffer significant and irreversible hearing damage by the time they reach young
adulthood. Research has determined that cellphones can leave young users' vision
impaired due to eye lens opacity, which is much like cataracts. Dr. Om Gandhi of the
University of Utah reported that an eye lens of a 10-year-old will absorb five times the
cellphone radiation of an adult eye. Young users can become brain impaired. Brain
scans illustrate clearly how deeply into a child's brain cellphone radiation can
penetrate. ... Dr. Lennart Hardell, commenting on the results of a recent report by a



Swedish team, said, 'There is a 5.2 fold increased risk of malignant brain tumors
in children, after one or more years of cellphone use, who start using a
cellphone before the age of 20 years.' "

In response to a recent Danish mobile phone study (published by the British Medical Journal),
physics professor Denis Henshaw3 made note of a poorly-acknowledged fact about cell phones:

"Mobile phones typically have three types of EMF emissions associated with them: in
the GSM system a 900 MHz radio frequency, a 217 Hz pulsing signal and an
extremely low frequency magnetic field (ELF MF) associated with the battery. The ELF
component has so far been ignored in all epidemiological studies of mobile phone
exposure and cancer. During phone use, this ELF component exposures [sic] the
whole brain to MFs [magnetic fields] ranging from a few to tens of micro-tesla, above
the intensity of power frequency ELF-MFs that have been repeatedly associated with
increased risk of brain tumours in adults."

Henshaw opens the above response3 with:

"In their introduction, Frei et al. state: 'So far, the mechanism of potential non-thermal
interaction between radio frequency electromagnetic fields (EMFs) and living systems
is unknown.' This statement does not concur with scientific knowledge."

It is amazing that after so many scientists, doctors, epidemiologists, and researchers expressed
their concerns, the cell phone industry (and media) has sustained public doubt and ignorance over
the dangers of cell phones, and wireless devices in general (examples shown in Figure 2).

This general attitude towards cell phone safety has contributed to the proliferation of wireless
devices we see in homes today. All of these devices have been implicated in the health issues of
both people and animals. Anecdotal accounts are useful because they describe real-life situations
in the presence and absence of these devices. Here are a few from Waugh's book2:

An article in The Independent on Sunday, April 22, 2007, reported that the new
owner of a house in Bath, England, moved in and found 30 nests of bees in the
attic. The bees seemed to be everywhere, in the shower, the widows, and the light
fixtures. On two separate occasions the owner solicited the help of professional
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Figure 2 Common Wireless Devices: iphone, cell phone,

DECT cordless telephone, WiFi router – all these devices

operate via pulsed RF wireless radiation.
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exterminators, but the bees kept coming back. When the owner installed a Wi-Fi
system in the home, the bees left and never returned.

A dairy-farming couple living in the Midwest of the United States experienced
considerable suffering over a period of 12 years when a cellphone tower was
installed on a neighbor's property, approximately 240 meters (800 feet) from their
house. Over a period of months, the cows became emaciated and agitated, their
coats rough to the touch. The couple's children developed skin rashes and
unusual raised hot spots. They also experienced recurring kidney infections. While
the younger two children became dramatically hyperactive, the older children
complained of foggy thinking and concentration problems. The adults began to
suffer with sleep difficulties and the mother developed joint pain. Following
informed advice, the couple moved away from their farm and the cellphone tower
that had become a hub for the entire state. Three months after moving everyone
began to feel better, including the heifers they had kept after selling the rest of the
herd. For financial reasons the family subsequently returned to their farm and the
suffering started all over again. The children lost weight and two of them began to
lose their hair. A son born after the move was born with birth defects that did not fit
any particular syndrome. Calves, too, were born with defects, such as front legs
shorter than the back and deformed hooves, and some were born with huge
tumors. The couple, their children and their cows are doing well after leaving their
farm again and buying another in an electromagnetically safe area.

A dog was lame in the two front legs and a hind leg. An acupuncture diagnosis
revealed stress typical of radio- frequency radiation. When the cordless phone was
removed from the home the lameness disappeared. The dog suffered a relapse
when he was taken to a house with a cordless phone for a short time but quickly
recovered when he was returned home.

A horse suffered with lameness in the right ankle and X-rays showed no arthritis.
An acupuncture examination pointed to radio-frequency radiation as a probable
cause. When the cordless phone was removed from the house, the horse's
symptoms subsided within a few days and did not return.

A young dog suffered with chronic diarrhea and dysfunction of the thyroid gland. A
number of different treatments were unsuccessful. As a test, the cordless phone
was removed from the home and the dog's health returned. Blood tests were taken
to confirm the normal functioning of the thyroid and the diarrhea has not returned.

A cat was being treated for a skin disease on the outside of the ear with a variety
of salves and treatments to no avail. A few days after the removal of the cordless
phone from the home the skin condition began to heal, followed by a full recovery.

A cat owner reported increasingly aggressive behavior which calmed considerably
when the cordless phone was disconnected.

For a number of years some of the animals in a stable suffered with chronic
diarrhea. The usual suspects were addressed including a change in feed, a check
for parasites and an analysis of the drinking water. An acupuncture analysis of the
horses indicated possible radio-frequency-radiation problems. The diarrhea
disappeared when the cordless telephones nearby were removed.

In a presentation to the Beekeepers Association in Glastonbury, England, in 2008
Barrie Trower, a physicist, teacher and microwave research scientist stated, 'It
seems that this scenario follows the worldwide proliferation of the
Communications Industry. I can no longer find a trouble-free country where
mobile phones, Wi-Fi, TETRA, Bluetooth, etc, are being used.'



One study clearly showing the footprint of cell-related EMF health effects (including electronic
smog - ES) was conducted by a group of medical doctors in Oberfranken4, Germany, who were
interested in a clustering of confusing symptoms among their patients. The number of people
participating in the study was 356. Radio frequency (RF) cell tower power density (including DECT
cordless phones) was measured at each residence, and this data was correlated with reported
symptoms, broken into seven groups.

Figure 3 shows the results in compact form. The symptoms at the bottom of the figure show
grouping by pathology in the seven groups, with the first group categorized as 'no symptoms'. The
remaining six groups list symptoms that are generally recognized as ES-related when they occur
together in some individuals. The study produced data for the percentage of reports in these
symptom groups as a function of exposure to four ranges of measured RF power density. The bar
chart below is color coded for ease of interpretation. The four measured ranges varied from less
than 10 microW/m2 to greater than 1000 microW/m2 (spanning 3 orders of magnitude). The color
code to the right of the bar graph indicates the number of participant residences exposed to that
range of RF power density.

Looking at the four bars in Group 1, we see that 70% of the 37 individuals reported no symptoms
for power densities less than 10 microW/m2 (green bar). The remaining 30% reported symptoms
in one or more of the other groups, with the notable exception of Group 6 [note: the percentages do
not add up to 100% since an individual might report symptoms in two or more groups]. Looking at
those four Group 1 bars again, the drop in symptom-free reports with increasing RF power density
is dramatic - at levels greater that 1000 microW/m2 (red bar), the symptom-free reports drop to 2%
(with 99 participants in that group). Groups 2 through 7 show significant increases in symptom
reports that are highly correlated with the RF power density of exposure. The two highest symptom
groups reported are Groups 2 and 3. These are the most common symptoms associated with all
EMF exposure and are often reported together. Figure 3 clearly shows the EMF footprint for
cell phone base station radiation, and provides rationale for an RF exposure limit of 10
microW/m2 (this is .001 microW/cm2, or 1 nanoW/cm2 and corresponds to an electric field
strength of .06 V/meter).



Dr. Cornelia Waldmann Selsam, representing this group of German medical doctors, sent these
results in report form, and as an Open Letter5, to Edmund Stoiber, Prime Minister of Bavaria in
Germany. In the Forward to this Open Letter she states:

"These reports show that the people for years have been ill due to pulsed high
frequency electromagnetic fields, without the treating doctors recognizing the cause.
For that reason, people who are receiving the high frequency at home or at work have
suffered and are suffering and they receive no therapy. The deciding [effective] therapy
is to end the exposure.

The continually repeated assertion in the media by the Radiological Protection
Commission (Strahlenschutzkommission), that there is no proof for health risks under
the present valid limits, has had the consequence that most doctors, (including myself
until a year ago) have not drawn a relationship between the many unexplained illness
patterns and high frequency radiation. The doctors do not know that at not one
single mobile phone base station have investigations into the health-state of
the people been carried out. Thus, the evaluation of the
Strahlenschutzkommission in 2001 has no scientific basis."

Two prominent German doctors joined Selsam in authoring another Open Letter, dated Feb 12,
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Figure 3 Results of a study conducted by a group of German

doctors to investigate the connection between cell base station

power density and common symptoms among their patients.

[Adapted from powerwatch.org 4]



2009, to the US President, Congress, Senate, and the American People titled Warning Against
Adverse Health Effects from the Operation of Digital Broadcast Television Stations (DVB‐T)6.
Obviously it did not make headlines in the US nor did it slow the (now complete) installation of
pulsed HDTV broadcast stations throughout the US.

EMF Mechanisms and Negative Actions on the Body/Mind

In Selsam's Open Letter6 to the US, she made reference to a 1992 statement by Rüdiger Matthes:

"In 1992, Dipl.‐Ing. Rüdiger Matthes, member of ICNIRP and of the German Radiation
Protection Agency (BfS), emphasized the preliminary status of the exposure limits in a
hearing on the health risks of electromagnetic radiation: '...They (electromagnetic
exposure levels) are several orders of magnitude higher than the natural background
radiation levels of nontechnical sources...In parallel to this development, findings of
scientific studies according to which long‐term exposure to such fields may trigger
adverse health effects keep accumulating....In this context, it is also important to
recognize that there are large differences in exposure levels within a given population.
A small child, for example, absorbs much more RF energy than an adult
person...There are several findings on low‐level exposures, which are considered
scientifically validated because they have been reproduced often but which are rather
difficult to interpret. The impact of mostly pulsed or ELF modulated RF radiation on cell
metabolism, for example, counts among them. It has been observed that the efflux of
certain ions (e.g. calcium) from a cell increases during exposure to such fields. The
occurrence of this effect is described almost completely independent of the actual field
strength. It can be found at extremely low absorption levels....With all the currently
available scientific findings, there remain some crucial questions unanswered. ...There
are gaps in the so‐called body of evidence. That means that the biological effects, for
example, have only been investigated for individual frequencies. Data (e.g. effect
thresholds) on the various biological effects across the entire frequency spectrum are
not available.'."

So all the way back in 1992 there were warnings that even very low levels of pulsed RF radiation
could detrimentally affect subtle metabolic functions at the cellular level. It was also known that
growing children absorb far more of the RF energy than do adults. And yet this information was not
enough to motivate application of the Precautionary Principle to stem the tide of commercialization
of our RF environment.

Although German scientists and doctors have lead the way in identifying pulsed RF exposure as a
cause for human illness, Germany today is no better off with regard to the proliferation of pulsed
RF communications. In October 2002 a large group of German physicians and medical
professionals (now comprising 3,000 endorsements) signed the Freiburger Appeal7. This was
prepared, in part, to address the irresponsible "safety limits policy", with respect to pulsed RF
communications, of the German Government, and the fact that the German courts were led to
regard the danger as "purely hypothetical". Reproduced in full, the Appeal states:

"Out of great concern for the health of our fellow human beings do we - as established
physicians of all fields, especially that of environmental medicine - turn to the medical
establishment and those in public health and political domains, as well as to the public.



We have observed, in recent years, a dramatic rise in severe and chronic diseases
among our patients, especially:

Learning, concentration, and behavioural [sic] disorders (e.g. attention deficit
disorder, ADD)

Extreme fluctuations in blood pressure, ever harder to influence with medications

Heart rhythm disorders

Heart attacks and strokes among an increasingly younger population

Brain-degenerative diseases (e.g. Alzheimer's) and epilepsy

Cancerous afflictions: leukemia, brain tumors

Moreover, we have observed an ever-increasing occurrence of various disorders, often
misdiagnosed in patients as psychosomatic:

Headaches, migraines

Chronic exhaustion

Inner agitation

Sleeplessness, daytime sleepiness

Tinnitus

Susceptibility to infection

Nervous and connective tissue pains, for which the usual causes do not explain
even the most conspicuous symptoms

Since the living environment and lifestyles of our patients are familiar to us, we can see
especially after carefully-directed inquiry a clear temporal and spatial correlation
between the appearance of disease and exposure to pulsed high -frequency
microwave radiation (HFMR), such as:

Installation of a mobile telephone sending station in the near vicinity

Intensive mobile telephone use

Installation of a digital cordless (DECT) telephone at home or in the neighborhood
[sic]

We can no longer believe this to be purely coincidence, for:

Too often do we observe a marked concentration of particular illnesses in
correspondingly HFMR-polluted areas or apartments;

Too often does a long-term disease or affliction improve or disappear in a relatively
short time after reduction or elimination of HFMR pollution in the patient's
environment;

Too often are our observations confirmed by on-site measurements of HFMR of
unusual intensity

On the basis of our daily experiences, we hold the current mobile communications
technology (introduced in 1992 and since then globally extensive) and cordless digital
telephones (DECT standard) to be among the fundamental triggers for this fatal



development. One can no longer evade these pulsed microwaves. They heighten the
risk of already-present chemical/physical influences, stress the body's immune
system, and can bring the body's still-functioning regulatory mechanisms to a halt.
Pregnant women, children, adolescents, elderly and sick people are especially at risk.

Our therapeutic efforts to restore health are becoming increasingly less effective: the
unimpeded and continuous penetration of radiation into living and working areas
particularly bedrooms, an essential place for relaxation, regeneration and healing
causes uninterrupted stress and prevents the patient's thorough recovery.

In the face of this disquieting development, we feel obliged to inform the public of our
observations especially since hearing that the German courts regard any danger from
mobile telephone radiation as 'purely hypothetical' (see the decisions of the
constitutional court in Karlsruhe and the administrative court in Mannheim, Spring
2002).

What we experience in the daily reality of our medical practice is anything but
hypothetical!

We see the rising number of chronically sick patients also as the result of an
irresponsible 'safety limits' policy, which fails to take the protection of the public from
the short- and long-term effects of mobile telephone radiation as its criterion for action.
Instead, it submits to the dictates of a technology already long recognized as
dangerous. For us, this is the beginning of a very serious development through which
the health of many people is being threatened.

We will no longer be made to wait upon further unreal research results - which in our
experience are often influenced by the communications industry while evidential
studies go on being ignored. We find it to be of urgent necessity that we act now!

Above all, we are, as doctors, the advocates for our patients. In the interest of all those
concerned, whose basic right to life and freedom from bodily harm is currently being
put at stake, we appeal to those in the spheres of politics and public health.

Please support the following demands with your influence:

New health-friendly communications techniques, given independent risk assessments
before their introduction and, as immediate measures and transitional steps:

Stricter safety limits and major reduction of sender output and HFMR pollution on
a justifiable scale, especially in areas of sleep and convalescence

A say on the part of local citizens and communities regarding the placing of
antennae (which in a democracy should be taken for granted)

Education of the public, especially of mobile telephone users, regarding the health
risks of electromagnetic fields

Ban on mobile telephone use by small children, and restrictions on use by
adolescents

Ban on mobile telephone use and digital cordless (DECT) telephones in
preschools, schools, hospitals, nursing homes, events halls, public buildings and
vehicles (as with the ban on smoking)



Mobile telephone and HFMR-free zones (as with auto-free areas)

Revision of DECT standards for cordless telephones with the goal of reducing
radiation intensity and limiting actual use time, as well as avoiding the biologically
critical HFMR pulsation

Industry-independent research, finally with the inclusion of amply available critical
research results and our medical observations.

This is a powerful statement, made all the more powerful by the 3,000 German physicians and
medical professionals that have endorsed it since October 2002. Here the German doctors have
outlined the major diseases they have encountered, as well as a host of symptoms that have
(since) been clearly linked with EMF exposure.

Waugh2 ,summarizing many past studies, has this to say regarding the cellular-level and immune
system reactions to pulsed RF:

The cell senses electromagnetic radiation from a cellphone or a wireless device of a frequency
that does not occur in nature and considers itself to be under attack.

The cell adopts a defensive posture and proceeds to close down the active transport channels
that allow nutrients in and waste out.

The cell becomes nutrient deficient, which leads to energy deficiency and the inability to
communicate with the cells around it, resulting in a disruption of intercellular communication,
impairment of the immune system and acute symptoms.

The cell is unable to expel waste material and a buildup of highly reactive molecules, known as
free radicals, develops.

Free radicals disrupt the functioning of the mitochondria (where respiratory functioning of the
cell takes place) and the cell is unable to do its job properly. For example, dysfunctional cells in
the blood-brain barrier protecting the brain cause leakage of toxins into the brain's pristine
habitat.

Free radicals then interfere with DNA (deoxyribonucleic acid) repair inside the cell and
micronuclei are formed from the pieces of DNA, which then form membranes around
themselves and have no further purpose.

Micronuclei are not harmful if they are kept within the cell; however, if during programmed cell
death the cell membrane collapses, the micronuclei are expelled into the interstitial fluid
between the cells.

If everything were working as it should and intercellullar communication was good, the immune
system would be able to deal with the wild DNA.

With the intercellular communication disrupted the micronuclei are free to clone and proliferate
in the nutrient-rich interstitial fluid, which is the mechanism for the formation of a tumor,
chronic disease and cancer.

In a recent paper by Dr Magda Havas8,

"Recent studies have demonstrated that radio-frequency fields can have a multiplicity
of carcinogenic roles by directly influencing DNA damage, inhibiting the DNA repair
mechanism, affecting gene expression, and increasing the permeability of cells to allow
a greater uptake of harmful materials."



Regarding EMF effects on the nervous system, Waugh summarizes:

"Laboratory studies and field observations show that the nervous system, the brain,
and nerves leading to various parts of the body, in both humans and animals, are
sensitive to low- and high-frequency electromagnetic radiation. People exposed to
cellphone radiation can experience a change in brainwave activity. Studies have
shown that radiation exposure at these frequencies can affect memory and learning
and low-level radiation can change behavior in humans and animals. There is strong
and relatively consistent evidence of a link between these radiation
frequencies and neurodegenerative diseases such as Alzheimer's disease,
Parkinson's disease, amyotrophic lateral sclerosis (ALS) and motor neuron disease. In
the case of Alzheimer's disease, it has been found that exposure to low-frequency
radiation can increase levels of amyloid beta in the brain. ... Power- and radio-
frequency radiation is also thought to suppress the function of the pineal
gland, a small gland located deep within the brain that secretes the hormone
melatonin. Melatonin is believed to protect the brain against damage leading to
Alzheimer's disease and inhibit the growth of cancer in the body, among other
benefits."

With regard to Wi-Fi, Waugh cites Dr Magda Havas:

"According to Dr. Havas, biological effects have been documented at radiation levels
well below those that are able to heat body tissue, including increased permeability of
the blood-brain barrier, increased calcium flux, increase in cancer and DNA breaks,
induced stress proteins and nerve damage. She asserts that exposure to this type
of radiation has been associated with altered white blood cells in
schoolchildren; childhood leukemia; impaired motor function, reaction time,
and memory; headaches; dizziness; fatigue; weakness; and insomnia."

Havas8 also showed extreme heart rate variability (HRV) in some subjects exposed to a DECT
cordless phone signal at power densities only 0.5% of Canadian and US guidelines (3-5
microW/cm2). From the paper's abstract:

"Aim: The effect of pulsed (100 Hz) microwave (MW) radiation on heart rate variability
(HRV) was tested in a double blind study. Materials and Methods: Twenty-five subjects
in Colorado between the ages of 37 to 79 completed an electrohypersensitivity (EHS)
questionnaire. After recording their orthostatic HRV, we did continuous real-time
monitoring of HRV in a provocation study, where supine subjects were exposed for
3-minute intervals to radiation generated by a cordless phone at 2.4 GHz or to sham
exposure.

Results: Questionnaire: Based on self-assessments, participants classified
themselves as extremely electrically sensitive (24%), moderately (16%), slightly (16%),
not sensitive (8%) or with no opinion (36%) about their sensitivity. The top 10
symptoms experienced by those claiming to be sensitive include memory problems,
difficulty concentrating, eye problems, sleep disorder, feeling unwell, headache,
dizziness, tinnitus, chronic fatigue, and heart palpitations. The five most common
objects allegedly causing sensitivity were fluorescent lights [AC magnetic



fields], antennas, cell phones, Wi-Fi, and cordless phones.

Provocation Experiment: Forty percent of the subjects experienced some
changes in their HRV attributable to digitally pulsed (100 Hz) MW radiation. For
some the response was extreme (tachycardia), for others moderate to mild (changes in
sympathetic nervous system and/or parasympathetic nervous system, and for some
there was no observable reaction either because of high adaptive capacity or because
of systemic neurovegetative exhaustion. Conclusions: Orthostatic HRV combined with
provocation testing may provide a diagnostic test for some EHS sufferers when they
are exposed to electromagnetic emitting devices. This is the first study that documents
immediate and dramatic changes in both Hearth [sic] Rate (HR) and HR variability
(HRV) associated with MW exposure at levels well below (0.5%) federal guidelines in
Canada and the United States (1000 microW/cm2)."

From the same paper8:

"Our results clearly show a causal relationship between pulsed 100 Hz MW
exposure and changes in the ANS [autonomic nervous system] that is
physiological rather than psychological and that may explain at least some of the
symptoms experienced by those sensitive to electromagnetic frequencies. Dysfunction
of the ANS can lead to heart irregularities (arrhythmia, palpitations, flutter), altered
blood pressure, dizziness, nausea, fatigue, sleep disturbances, profuse sweating and
fainting spells, which are some of the symptoms of EHS. When the SNS [sympathetic
nervous system] (fight or flight response) is stimulated and the PSNS
[parasympathetic nervous system] (rest and digest) is suppressed the body is in a
state of arousal and uses more energy. If this is a constant state of affairs, the subject
may become tired and may have difficulty sleeping (unable to relax because of a down
regulated PSNS and/or up regulated SNS). Interestingly, Sandstrom found a disturbed
pattern of circadian rhythms of HRV and the absence of the expected HF [high
frequency] (parasympathetic) power-spectrum component during sleep in persons who
perceived themselves as being electrically hypersensitive. If the dysfunction of the
ANS is intermittent it may be experienced as anxiety and/or panic attacks, and if the
vagus nerve is affected it may lead to dizziness and/or nausea. Our results show that
the SNS is up regulated (increase in LF [low frequency]) and the PSNS is down
regulated (decrease in HF) for some of the subjects during provocation. The greatest
increase is in LF2, which is the adrenal stress response, although LF1 also increases.
We do not know the degree to which this is due to the 100 Hz pulse, the MW carrier,
or their combination."

These are deeply disturbing results because they show effects at the very heart of our regulatory
systems; circadian, adrenal, fight/flight, nervous/brain, etc. This is likely to make a neuro-chemical
mess of us if the exposure becomes long-term (as is increasingly the case today). It certainly
seems to serve the medical-industrial complex, which is only too happy to produce pills to buffer all
the headaches, dizziness, and insomnia.

In the spring of 2004 the community of Rimbach (Lower Bavaria) received cell service for the first
time with the installation of a cell base station on Buchberg Mountain9. Some prescient
researchers decided that this was an ideal opportunity to study the residents both before and after



the installation. The total number of participants was small (60) but the testing was extensive, and
the results clearly show the long-term effect of the base station's presence. Figure 4 shows the
before/after symptom response of the residents associated with the dates January 2004 and July
2005 (more than a year after installation of the base station).

All 60 participants fell into roughly equal groups of three power density levels as shown in the
figure. Again, we see clearly the increase in reported symptoms after base station activation. This
is very significant since the base station had, at that point, only been operational for about 16
months. The bound on the lower range of power density at the residence is 60 microW/m2 or .006
microW/cm2 (or 6 nanoW/cm2).

The most important results of their study were found in the periodic blood tests of the participants.
From their paper9(emphasis mine):

"This follow-up of 60 participants over one and a half years shows a significant effect
on the adrenergic system after the installation of a new cell phone base station in the
village of Rimbach (Bavaria).After the activation of the GSM base station, the levels
of the stress hormones adrenaline and noradrenaline increased significantly during the
first six months; the levels of the precursor dopamine decreased substantially. The
initial levels were not restored even after one and a half years. As an indicator of the
dysregulated chronic imbalance of the stress system, the phenylethylamine (PEA)
levels dropped significantly until the end of the study period. The effects showed a
dose-response relationship and occurred well below current limits for technical RF
radiation exposures. Chronic dysregulation of the catecholamine system has great
relevance for health and is well known to damage human health in the long run. [...]

There is a wide range of evidence to interpret the newly emerging microwave
exposures as an invisible stressor. Microwaves are absorbed by living tissue. The
frequencies used for cell phone technologies have a half-life penetration depth of
several centimeters, whereby cell membranes constitute no obstacle. Microwaves
cause enzymes to malfunction directly by, for example, monomerization. Thus, it is
conceivable that enzymes of the catecholamine system could be affected directly.
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Figure 4 Symptoms reported by all participants both before

and after activation of the cell base station – also shown are the

measured power densities at the residences. [Adapted from

Buchner 9]



In industry, more and more microwave devices are being used for chemical peptoid
syntheses, which allow for a 100 times faster and more precise production even
without any measurable heating [Current US exposure limits are based on threshold
heating of the flesh]. The toxic effects of free radicals formed by microwaves are used
in such technical applications as water purification.

In several studies, the chronic symptoms of residents near cell tower antennas were
described. Interestingly, the expansion of wireless networks corresponds with the
increase in prescription expenses for methylphenidate, a drug whose chemical
structure is related to PEA and which is indicated in cases of attention deficit
disorder (ADD). ... (Note 1: Decreased PEA levels can be found in a large portion of
ADD/ADHD patients. As therapy methylphenidate is used, a substance that is
structurally related to PEA. Between 1990 and 2004, the boom time of cell phones,
prescription costs for this medication had increased by a factor of 86.)

Long-term studies over five years suggested an increased cancer incidence due to
microwave exposure. Since the catecholamine system is directly linked with the
nervous system within the psychoneuroimmunological framework beside its organ-
specific effects, the observed increase in cancer incidence can now also be
understood from a pathophysiological perspective." [see their paper9 for detailed
references]

And their conclusion:

"Thus, the following hypothesis is proposed: Although participants maintained
their usual lifestyle, they developed chronic stress with a primary increase in
adrenaline/noradrenaline and a subsequent decrease in dopamine in response
to the microwave exposure from the newly installed cell phone base station.
During the stage of counterregulation, the "trace amine" PEA decreases and remains
decreased.

This is of considerable clinical relevance because psychiatric symptoms also
exhibit altered PEA levels. In Rimbach, the increase in sleep problems,
cephalgia, vertigo, concentration problems, and allergies could be clinically
documented after the cell phone base station had been activated. The newly
developed symptoms can be explained clinically with the help of disturbances in the
humoral stress axis.

After having exhausted the biological feedback mechanisms, major health problems
are to be expected. The possible long-term consequences of remaining caught in the
exhaustion stage have already been described by Hecht and Selye.

Thus, the significant results presented here not only provide clear evidence for
health-relevant effects in the study subjects of Rimbach after a new GSM base
station had been installed there, but they also offer the opportunity to carry out
a causal analysis. This has already been successfully done in the "shut-down study"
of Schwarzenburg, Switzerland. In Rimbach, the documented levels should return to
normal once the relevant base station is shut down."



In the Rimbach data, once again, we have a rare study that clearly shows the wireless EMF
footprint in the development of pathological disease conditions - as well as some detailed
mechanisms.

Henshaw10, in an effort to qualify and quantify the mechanisms responsible for the rich
epidemiological evidence in the open literature, has conducted extensive research and analysis
into the biological effects of AC magnetic field exposure. He summarizes these potential
mechanisms as follows:

In a presentation summary10, Henshaw states:

"Many life forms evolved to detect MFs [magnetic fields] and use them for navigation;
acute adverse health effects are associated with GM [geomagnetic] storms (all below
some levels from the electricity supply). Both magnetite clusters and the RPM [Radical
Pair Mechanism] can transduce power frequency MFs at common public exposure
levels. The demonstration that human cryptochromes are magneto-receptive, has
implications for circadian rhythm disruption in humans and one possible model to
explain health effects associated with ELF MF exposure."

In a concluding statement, Henshaw writes:

"In my estimation, official review bodies have cited less than 10% of the
available scientific evidence relating to ELF-EMF effects. In some areas, none
of the literature has been cited."

So what we have among the biological mechanisms of long-term EMF exposure are:

Overwhelm of the natural Earth/ionosphere EMF sense

Neurotransmitter concentration alteration

Simplified diagram of the physical mechanism for health

effects of AC magnetic fields. [Henshaw 10 with permission]



Hormonal imbalance

Melatonin disruption

Circadian disruption

Production of protein stressors (inflammation)

Adrenal performance

Free radical production

DNA destruction and altered expression

Immune system disruption

Nerve and brain damage

Unnatural stimulation of fight/flight response

Conclusions

These are truly deep systemic impacts on human physiology, and help explain the wide range of
symptoms and chronic disease conditions that have been linked to long-term EMF exposure.
[Note: these effects/mechanisms are particularly devastating in children where cells are
rapidly dividing/specializing as part of the growth process.] It is no wonder that the spectrum
of symptom and disease conditions is so broad, particularly when contributing factors such as
genetic predisposition, lifestyle, diet, and exposure to chemical toxins (and many prescription
drugs) are factored in. In fact, diet deficiencies and exposure to toxins have been linked to many (if
not all) of these systemic mechanisms. This suggests that the approach to recovery from disease
and the maintenance of good health is three-pronged, as shown in the image below:

Simply addressing a single area in Figure 5 may not be sufficient to prevent chronic disease or
maintain health. Hippocrates' statement "Let your food be your medicine and your medicine be
your food" was good guidance for past times devoid of man-made chemicals and EMF. But today,
we must apply our knowledge of these two additional areas in actions and decisions that will truly
give us the best chance of recovery and maintenance of our health. There is much evidence that
negative conditions in these three areas (Figure 5) can and do interact with devastating health
impact - just like two relatively benign drugs that, when combined, produce serious systemic
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Figure 5 The effects of chronic EMF exposure are difficult to

quantify outside the context of poor diet and exposure to

chemical toxins.



malfunction.

That deteriorating health due to these three areas necessarily equates to mental and emotional
dysfunction - affecting even our most basic thinking processes - is often overlooked (or actively
suppressed). This is intentional (both the suppression and dysfunction) and supports higher level
agendas of manipulation and control of the human populace. An examination of the
components of Figure 5 reveals that it is the multinational-industrial complex, in concert
with government puppets (politicians, regulatory agencies, etc), that set the stage for a
proliferation of poisonous consumables which, outwardly, bear the look of positive
technology enhancement, but which in reality slowly rob us of our physical and mental
health. The sad fact is that, in our ignorance, collectively, we fund this nightmare by
demanding these consumables in ever-increasing quantity, and ascribe to this power
complex a benevolence that is entirely fictional. The antidote to this condition is
knowledge and the will to act on it. In this sense, knowledge really does protect.

In today's world there is no way to avoid EMF exposure entirely - just as there is no way to avoid a
degree of chemical toxic exposure, or eat an exclusively ancestral diet consistent with human
evolution (or to even know precisely what that diet is). But we can test and apply our knowledge on
all three fronts to give our bodies the best chance of conquering disease and maintaining the best
possible health.
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Comment: The final article in this series will address methods to measure your EMF environment,
and discuss what you can do to minimize exposure in all EMF categories.
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This article is part four in a series of articles on
electromagnetic field (EMF) pollution. Part one is available
here, part two here and part three here. This article will
focus on what you can do to reduce your EMF exposure.

Chronic diseases have many potential causes - including
genetics, deficient diet, toxin exposure, and repressed
emotions or psychological malformations. Research
conducted over the past two decades supports adding
electro-magnetic frequency (EMF) exposure to the
top-level list of causes of chronic disease (including
genome/DNA damage). It's likely that a chronic disease

condition results from a unique and individual combination of these top-level stressors, so EMF
exposure should be considered in the context of other source causes, as suggested in Figure 1.

It's important to note that the evidence suggests EMF exposure is cumulative - much like ionizing
radiation (think of the Chernobyl and Fukushima nuclear accidents). This means that periods of
relatively high exposure can be offset by extended periods of very low exposure. There is a
threshold cumulative exposure beyond which symptoms of being EMF-sensitive (ES) begin to
occur, and this threshold will depend on individual genetic factors, diet/health status, and toxic
chemical burden. Avoiding this threshold is key, and to do this you need to quantify your
environmental exposure in those places where you spend the most time (bedroom/home,
workplace, etc).

Another important thing to note is that EMF exposure has much greater long-term health
impacts on children due to their rapid growth and maturing of tissue.
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LA bathed in electrosmog
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Figure 1 EMF health effects in the context of diet and toxin

exposure



There exists a wide variety of EMF test equipment designed to accurately measure environmental
EMF - much of it being expensive and not necessary for any longer than it takes to survey and
correct any high EMF levels. Rather than purchasing this test equipment, it is much more
cost-effective to rent it for a period of a week or two from those who offer a rental option (many of
them do). For example, Magnetic Sciences1 offers some good meters and sensors for rental
periods of two weeks at rates far less than the purchase price. If a group of family/friends share
the rental, then costs can be very low - and two weeks is plenty of time to survey many residence
and workplace environments.

There are a few low cost meters that are worth having around to periodically check the
environment when electrical work is done, new appliances are installed, a new work place (or
residence) needs survey, or to help others that may develop a concern about their own EMF
environment. Figure 2 pictures two of these meters; the CellSensor and the Trifield 100XE. The
CellSensor is both a gauss meter and a cell phone radiation sensor - the RF sensor has poor
sensitivity but the gauss meter measures in two ranges and has a handy single-axis probe (on a 3'
cord) that allows you easily orient the probe for maximum field reading, independent of the position
of the meter base. The Trifield 100XE uses a 3-axis magnetic field probe and measures the AC
magnetic field in two selectable ranges. It also offers a good ELF electric field measurement
(volts/meter). Amazon offers both of these meters; the CellSensor is in the $40 class, and the
Trifield 100XE is in the $100 class.

AC Magnetic/Electric Fields

With your gauss meter in hand, locate your electrical panel/breaker box. Check the readings
around it and as you approach it. You'll find very high readings due to the fact that all wires must
branch apart to their appropriate connections in the box (net current). Your panel box should be
located well away from any living areas since the field from this box will always be elevated. See
how far away the probe/meter must be to read 1-2 mG (.1-.2 microT) - it will likely be at least a few
feet. Panel boxes are usually located in garages or on the exterior of a home opposite closets -
they should not be located directly opposite or adjacent to living areas in the home. If yours is
located on the outside wall of a living space, you should measure these living space fields, and
block that area from use (especially by children). If you want that living space back, then you
should move the panel box at least a few feet away from the house. For this you will need a
qualified electrician (and a temporary disconnect of your grid service).

Figure 3 shows ranges of possible mG readings and what they mean in terms of risk to the living
space. The green and blue color codes are the goal ranges. Also shown is the Magnetic Sciences1

Figure 2 The CellSensor and Trifield 100XE meters. They are

not particularly accurate (especially at high frequencies) but

they will certainly indicate a problem if it exists.



MSI-95 Gauss Meter, which gives better accuracy than the meters in Figure 2.

To begin measurements in the house, turn on the lights and plug in some appliances or other
equipment to get some current running through the circuits in your home. This is important
because you are looking for fields that may not be present unless current is running in circuits, as
is usual in the home. With gauss meter in hand, walk through the living space of all rooms,
checking readings along the walls, floor, and open space areas of the room. Check sleeping areas
carefully - especially areas at the head of the bed. You may find digital clocks and other devices
that radiate significant fields over a short range. You will also find transformers that are plugged
into the socket - whether the device they power is turned on or not [Note: transformers should be
unplugged from the wall socket when their devices are not in use since they will contribute to dirty
power due to AC-DC conversion circuitry]. Make sure all sleeping areas are clear as possible from
AC magnetic fields.

If you have elevated readings throughout a large area of a particular room, you may have a net
current problem associated with faulty wiring, neutral-ground connections house-side of the panel
box, or a large transformer source nearby. Try to locate the net current in the walls, floor, and
ceiling by tracking the high field with the meter. You may need to involve an electrician to track
down the source of the net current and affect repairs. If you do call an electrician in, make sure
he/she knows what net current is and has the appropriate measurement gear to locate the problem
- many electricians do not, and they will not understand what you are asking. You may also want to
get a copy of Karl Riley's book.2

If you measure high fields only along the floor, look for fluorescent lights that may be on the ceiling
of the floor below. Fluorescent lights are notorious for high-level radiation of AC magnetic fields.
High readings along the floor could also indicate net current on a circuit feed running under the
floor.

Check readings around major appliances like an electric cooking range. Check the range with
heating elements both on and off. Ranges with control dials (and clocks) mounted at the front of
the unit will likely produce very high fields adjacent to the range. Measure this area carefully so you
know what is a safe distance to maintain when cooking for extended periods. And remember that
exposure is cumulative, so periods of high exposure can be offset with extended periods of very
low exposure.

If you own a hybrid or electric vehicle (like a Prius), have someone take some measurements while
you drive the vehicle at various speeds. You may be shocked at what you find; these vehicles
generate very high magnetic fields due to the massive batteries and high currents in the system. It
is not unusual for first time passengers to get their first conscious taste of an ES symptom or two
during a relatively short drive. [Note: these levels are very dangerous for children.]
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Figure 3 AC magnetic field ranges and their associated risk in

living spaces – also shown is the Magnetic Sciences MSI-95

Gauss Meter [1]



Taking the time to carefully make these measurements will show you directly the sources of these
fields and may give you many ideas about how to improve your environment. Once any problems
are corrected, you will be confident of your environment with regard to at least one of the big three
EMFs.

In the Epilogue of Karl Riley's book2, he writes:

"While working with electricians to correct errors which had caused elevated magnetic
fields we sometimes discussed the reasons for these errors and their frequency in
America's buildings. I have had estimates from experienced electricians that from 60%
- 80% of the buildings in this country have errors of the kind [net current] that we have
uncovered. My experience would tend to support the higher figure. It is rare for me to
find a house or commercial building which does not show elevated magnetic
fields from at least one miswired circuit."

So, it is indeed up to each one of us to take some responsibility for our EMF environment by
becoming aware of what it is like and actively correcting the problems to the extent we can.
Unfortunately, this is just the reality of our collective situation. You should now be well-armed with
enough information to find that "one miswired circuit" and get it fixed!

It should also be noted that high frequency noise on the grid (dirty power) will manifest through the
AC magnetic field as well, and represents another path by which exposure to dirty power can
occur. Your gauss meter will measure this as part of the total field if it has enough high frequency
bandwidth in the sensor - the cheap ones do not. If you have a dirty power problem, then it is
doubly important to know and improve on your AC magnetic field environment. But the high
frequency dirty noise power on the home grid circuits is best measured with meters specifically
designed to do so (as described below).

Dirty Power

Detailed characterization of dirty grid power can be an expensive and time-consuming task.
Thankfully, David Stetzer (of Stetzer Electric) sells the Graham-Stetzer (GS) meter for measuring
instantaneous power quality with bias for the higher frequencies (which have been shown to be the
more flesh-penetrating and health-damaging). The meter can be plugged into any socket, and the
digital LCD readout gives a measure of the power quality in GS units. Stetzer Electric3 also sells
GS plug-in filters that reduce this noise in the band of about 4-150KHz. The meter can then be
used to quantify and verify the noise reduction. Figure 4 shows a picture of the meter as well as a
table that maps various ranges in GS units to EMF health risk. Again, green and blue color codes
indicate the goal levels.



The GS meter costs about $100, and you will want to purchase one of these since dirty grid power
can vary greatly over time, and you will want to periodically check the sockets (and filter
placements if you decide to install them). Some appliances (such as air ionizers) can generate
very high levels of dirty power on your own home grid, so it is good to check this when you install
any new electric appliances.

In the last few years, another vendor has entered the dirty power meter/filter business: Greenwave4

(GW). GW meters and filters operate up to 30MHz and are capable of filtering low frequency RF
that may couple to home wiring. The GW filters also feature ground circuit filtering and a built-in
3-prong socket that can be used for any appliance (so that you do not loose a socket to the filter).

The first thing to do is get a meter and test your sockets throughout the house to see if you would
benefit from the installation of GS filters. If you are measuring in the yellow-red category (Figure 4),
you will likely benefit greatly from filter installation. You may find the reading varies greatly from
circuit to circuit and even socket to socket.

Figure 5 shows two filters available from Stetzer Electric. One is the single socket filter; the other
is a power strip that incorporates two GS filters. The power strip is ideal for plugging in all that
noisy computer gear to prevent that noise from getting back on the circuit.

It is recommended to begin filter installation at the panel box. You want to drop down a single-gang
power socket/receptacle from both the "A" and "B" sides of the panel box (a 30-45 minute job for
an electrician). You don't have to do this but the filtering is more efficient from here, and you may
require fewer filters if you do this. Install two filters in the "A" and "B" sockets, and re-measure
your home sockets. Next, install filters where you get the highest readings. Then re-measure the
open sockets to see how much reduction you achieved, and in what range of Figure 4 the home
rests. If you are starting from high GS/GW readings, it may be easy to achieve an order of
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Figure 4 Dirty power GS unit ranges and their associated risk

in living spaces – also shown is the Stetzer Electric [3] GS meter

used to measure power quality.

Figure 5 GS power strip and single socket filters



magnitude reduction. It is suggested (by the vendors) that 20 filters is usually sufficient for homes
up to 2,500 square feet - but 10 is usually sufficient for most homes with moderate/high ambient
noise. If you have leftover filters, you can always give them to friends and family. You should check
the readings periodically since the grid noise can and does change. It may also change if you
install new appliances so readings taken when the appliances are operating can also be useful.

David Stetzer maintains that the filters and meter do not work on circuits driven by solar system
inverters due to the fact that most of these inverters are very noisy5. This is certainly true for most
cheap or low-quality inverters. I tested this with my own solar system (high quality Outback
inverter) and found that the meter does indeed peg at greater than 2,000 GS units in all circuits
driven by the solar system inverter. However, with placement of filters as described above, I was
able to achieve reductions of 1-2 orders of magnitude - which speaks highly of the filters (and
inverter).

The mechanism for health disturbance from dirty power is thought to be capacitive coupling (to the
body) via the electric field. If you have an electric field meter (like the Trifield 100XE), you will be
able to trace the wiring in your walls from socket to socket (if that wiring is not encased in metal
conduit - or something like BX cable). It may be wise to prejudice living space (such as beds,
chairs, etc) away from areas where the wiring runs through the walls and under the floor. Similar
reasoning might suggest that one remain insulated from ground while in the home. As mentioned
above, the AC magnetic field may also play a role here due to its modulation by the high frequency
noise components - even at very low levels. If you have plans to build a new home (or even a
serious remodel), it might be wise to encase all wiring in metal conduit to contain the electric field
(this will do nothing to contain the magnetic field).

Finally, it should be noted that dirty power is the most controversial among the EMF sources with
regard to health effects (partly due to measurement/characterization difficulties). The reader is
encouraged to follow up with his/her own research into this EMF source. A good place to start
would be Milham's book, Dirty Electricity: Electrification and the Diseases of Civilization and his
study of the La Quinta Middle School cancers6.

Wireless Radio Frequency (RF)

Figure 6 shows ranges of power density (and electric field) for continuous RF exposure and the
estimated risk for developing ES. Truly safe continuous exposure levels are likely to be even lower
than the lowest in the table, but this level has not been quantified and remains a source for much
debate in the scientific community.
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Figure 6 Wireless RF power density exposure ranges and

associated risk for developing ES symptoms. Also shown is the

Extech 480846 RF meter.



The data in Figure 6 is based on the results of several good epidemiological studies, two of which
have been discussed in previous articles in this series. Also shown is the Extech 480846 RF
meter with RF range of 10MHz to 8GHz, and with special tuning for the RF communication bands.
This is an expensive meter but it can be rented for far less. Rental is a good option since RF
exposure levels in the home (from external sources) are not likely to vary widely with time. This
meter is a good choice if you want to know the power density in and around the home from all the
major communication bands. This will allow you to estimate your total continuous dose.

There are so many sources of pulsed RF radiation from both inside and outside the home, so we'll
take them one at a time.

Cell Phone Base Stations

If a cell phone in your home or workplace has good reception, then the RF from the local base
station penetrates the environment well and the cell phone will be operating at low transmit power.
Conversely, if a cell phone in your home or workplace has very poor reception, then the base
station RF is having difficulty penetrating the environment and the cell phone will likely be
transmitting at its max power. The latter situation is preferable unless you spend long daily periods
on the cell phone. The reason for this is that the cell base station is "on" 24/7, and your cell phone
is on for only short periods. It is the cumulative exposure that is important - the total power
integrated over time. In many areas there are competing cell carriers (AT&T/GSM and
Verizon/CDMA for example) so the actual power levels in your environment may be multiples of the
power needed to activate your phone (and this is just the cell phone RF band). This is why it may
be important for you to measure this persistent ambient exposure, and take some steps at
shielding your environment (particularly the bedroom).

If you find unacceptably high RF power densities in your home environment, the simplest thing to
do is to shield the sleeping environment. When you sleep, your body is recovering from all
stresses (physical/mental/emotional) of the day, including toxin exposure and any nutrient
deficiencies. Wideband pulsed RF is a stressor, and can seriously reduce the effectiveness
and recovery you need from a good sleep. There are good light-weight, opaque, conductive
fabrics that will reflect the RF and shield very well7. A conductive fabric could be used as a bed
cover or even a suspended drape covering the entire bed to the floor. The latter will likely cut the
power density (in bed) down by 2-3 orders of magnitude (a factor of 100 to 1000) over the whole
body. This can be a major upgrade to the quality of your sleep time and will work against all RF
from about 100MHz on up.

Cell Phone Handsets

The very best protection from cell phone handsets is to not own one, but many people find that this
is unacceptable for business or personal reasons - an indication of how much this technology has
taken control of our lives. Still, there are many things you can do to actively reduce your exposure
to this high-level source of RF. It is important to realize that it is the growing noise-like
bandwidth of these devices that is making them increasingly dangerous (2G, 3G, 4G, etc).
[Note: If you do not need the Internet on your phone, it may be wise to discard it in favor of the
older GSM/CDMA standard cell phones.]

Antennas in cell phone handsets are designed to give roughly 360 degree coverage (in azimuth) so
that your orientation with respect to the base station does not impact reception. If a cell phone is
transmitting at 1 Watt and you hold it directly to your ear, the power density that your head



intercepts is well beyond any of the exposure ranges listed
in Figure 6 (for cell base station RF). If you hold the cell
phone 2 feet from your head (and use the
speakerphone), this power density drops by a factor
of 100 - a very significant reduction in the power density
that the head receives.

This reduced power density is still very high but acts only
over the time of the cell call or when your phone is
communicating with the base station. Remember, your phone is constantly in contact with (and
transmitting to) the nearest base station/tower - even when you turn it off. The only way to
prevent these "invisible" transmissions is to put the phone in "Flight Mode". Many cell
phone users that wish to minimize exposure will keep their phones in flight mode, and periodically
check for messages.

There is another consequence of holding a cell phone directly to the ear. Energy is more efficiently
coupled to and absorbed by surrounding tissue including the brain. This is measured by a quantity
called the specific absorption rate (SAR), and RF measurements have shown that this decreases
rapidly with even small distances from the head/ear. Much of the energy that was absorbed (when
the phone was held to the ear) is scattered when the phone is moved slightly away from the
head/ear. This is another good reason to always use the speakerphone when using a cell phone.
Also note that the SAR for children through teenagers is significantly higher than for
adults, putting them at far greater risk for disease conditions, including serious eye and
ear damage, and brain cancer later in life.

The following are some additional tips that may help reduce your exposure:

Screen your calls and only take those that you must - limit your time "on the air".

Know where the antenna is located in your phone and avoid placing your fingers directly over
it. The SAR goes up, and your phone may increase its transmit power to compensate.

If you carry your phone on your body, place it with the antenna side pointing away from you.
For this, you will need to know where your antenna is located in your phone.

Allow children/teenagers the use of a cell phone only in case of emergencies

Never use a cell phone in a vehicle unless it is connected by cable to an external antenna. The
vehicle is a closed metallic space and will reflect much energy back to the occupants. If you
want to use your cell phone in your car, get a phone with an external antenna jack and hook it
to an external antenna mounted somewhere on the outside of your vehicle.

Avoid using your phone when reception is marginal - your phone will likely be transmitting at
maximum power on these occasions.

Make a habit of using the speakerphone

If you want to use a headset, get the air tube type - not bluetooth. Bluetooth is just another
wireless signal that you will be exposing yourself to.

Never leave your cell phone switched on and near you while you are sleeping. In fact, it is best
to remove it from the bedroom.

Practice consideration for others when you use your cell phone, and realize that you are
irradiating your companions. ES is a growing problem in the population and you may be
making someone's condition worse.



DECT Cordless Phones

Many EMF researchers and scientists believe (based on clinical results) that DECT (Digital
Enhanced Cordless Telecommunications) cordless phones are a greater threat than cell phones.
The power levels involved are comparable to cell phone handsets, but the DECT phones and base
station are transmitting continuously - not just when a call is engaged. This exposure is 24/7 and
the cumulative exposure is very high.

The best solution for DECT phones is to get rid of them entirely and go back to the
corded version. If you want more freedom of movement, get a corded phone with a good
speakerphone.

Wireless Routers

Wireless routers are another source of wideband pulsed RF. The home version floods the home
environment, and the power density will increase with decreasing distance from the transmitter.
There really is no safe place to put a wireless router in the home. If you are using a
computer or laptop through one of these for Internet connectivity, the computer will have a
transmitter as well, and you will be exposed to both RF sources (one of them at close range).

Most wireless routers allow the user to turn off the wireless transmitter and go with wired
connectivity by plugging in the appropriate cables. You simply need to run a cable to each location
that you would like to use the computer. This may be inconvenient, but it is a far better choice than
the wireless alternative. If you decide to do this, don't forget to turn off the wireless transmitter in
your computer - in fact, disable the wireless driver in the computer.

If your children's schools use wireless routers, it may be worth petitioning the school
administrators to consider wired options - conversion is not usually a cost driver.

Computers

Computers (particularly larger desktop units) can be a source of noisy RF that drops off quickly
with distance. The RF is usually found at or around the CPU clock frequency and can be
measured with an RF meter (as shown in Figure 6). It is a good idea to position these units at least
several feet from the user.

Laptop computers exhibit strong AC magnetic fields close to the unit. These fields drop off very
quickly with just inches of distance from the unit housing. But regardless of the name "laptop", the
unit should not come closer than about 2-3 inches of your lap. A small pillow or other support
should be used to keep the laptop above your lap and away from close contact with the body. A
metalized flat plate layer between the unit and pillow support will block the electric field sufficiently
(I use a piece of sheet metal). For those who use laptops/notebooks over long periods, it is good
practice to ground the units using a ground wire in contact with the metal housing of any external
connector (such as the output video connector).

The wireless keyboard/mouse is just that - another wireless RF device that exposes the user
at close range. There is really no functional reason to use these devices over their wired
counterparts. If you become aggravated with the loss of slack in your keyboard/mouse wires, use
an attachment point that preserves the desired slack in the wire at all times.



Microwave Ovens

Microwave ovens depend on a good RF seal so that the surrounding environment is not flooded
with pulsed RF. If you have a cell phone and get good reception in your home, you can try a good
quick test. Place your cell phone inside the microwave and close the door. Dial your cell number
and see if it rings. If it does, you probably have a leaky microwave. The better test is to use an RF
meter to test the power density levels in the vicinity of the microwave and determine a safe
distance to maintain when it is operating.

Other Sources

There are many other sources of pulsed RF in our environment such as pulsed Doppler radar,
military radar, point-to-point microwave links, private security links, and military communications. It
is very difficult to know precisely which sources are affecting which groups without direct
measurement. Just knowing your environment is half the battle.

Summary

This four-part EMF series is a large amount of material to digest at one time, particularly if the
EMF field of research is new to you. The intent was to cover all of the major EMFs and provide
enough detailed reference material to allow the reader to conduct his/her own measurements and
investigations with the goal of reducing all-source EMF exposure. In this sense it may be useful as
a reference work that readers can return to when EMF exposure might come into question.

Just as quoted of Robert O. Becker (below), it may be that "the greatest polluting element in
the Earth's environment is the proliferation of electromagnetic fields". The observable
evidence for this lies in the collective health and behavior of plants, animals, and humans that have
been studied under controlled and uncontrolled, natural and unnatural EMF exposure conditions
(regardless of the political positions of various agencies, governments, or policy-makers).

The importance of natural EMF variations to circadian rhythms in animals and humans has been
established by many epidemiological studies that address abrupt changes in the natural
background EMF due to abnormal solar activity. It may be that the "masking" of natural EMF by
man-made EMF plays a causative role in some disease conditions and symptoms of
electrosensitivity but, clearly, the natural EMF plays a significant role in healthy metabolism and
systemic function of all life on Earth.

The symptoms and disease conditions associated with EMF exposure very nearly overlap those of
chronic dietary deficiency and exposure to toxins. These serious systemic impacts suggest that a
three-pronged approach may be necessary to recover from chronic disease and maintain vibrant
health in the body/mind - that is, diet/nutrition, detoxification, and EMF exposure mitigation be
addressed together in any health plan. In doing so, you thwart the agenda that is clearly in play
(through governments and multinational corporations) to control, exploit and suppress the human
population.

"I have no doubt in my mind that at the present time the greatest polluting
element in the Earth's environment is the proliferation of electromagnetic
fields"

-Dr Robert O Becker, MD
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Comment: Listen to SOTT Radio Network's Health and Wellness show on EMF Exposure to learn
more about man-made sources of EMF, past study results, what you can do to measure your EMF
exposure, and what steps you can take to minimize it.
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Six years ago, Dr Erica Mallery-Blythe moved to the country, stopped carrying a mobile phone and
sacrificed a successful career in emergency medicine to focus on a new medical interest -
radiation emitted by Wi-Fi, mobiles and other wireless devices.

She is now one of the country's few professional advisers on medical conditions related to
radiofrequency (RF) radiation and other electromagnetic fields (EMFs).

"I was using wireless devices before most people I knew - I loved it," says Mallery-Blythe, who was
ahead of the tech trend even in 1985 when she was handed her first mobile phone, aged 10.

"But as soon as I started digesting the literature on EMFs it was a no-brainer," she says of her
decision to relinquish wireless gadgets.

"I wasn't willing to take that kind of risk for something that was purely convenient."

- Wi-Fi fears: three-year study into health risks of mobiles to children's brains

Her interest in EMFs started in 2009 after she began noticing increasing trends in certain
symptoms - headaches, insomnia, fatigue and palpitations, but also more serious
conditions including brain tumours in young people, fertility problems and accelerating
neurological diseases such as early onset Alzheimer's and autism. As yet there is still no
scientific proof that relates these diseases to radiation, but Mallery-Blythe is among a not
insignificant number of scientists and practitioners concerned by those studies that do highlight
cause for more precaution.
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Dr Erica Mallery-Blythe discusses the effects of Wi-Fi

radiation with a class of schoolchildren



Over the past few years, as Wi-Fi, laptops and iPads have become increasingly prevalent in
classrooms, Mallery-Blythe says "hundreds" of families have sought her help with what they
believe to be EMF-related diseases and health issues.

One such case is that of nine-year-old Jessica Lewis's family. In the autumn term of 2011, Jessica
started to complain that she was getting bad headaches at school. She was also feeling overly
tired, developed rashes on her legs and her parents said she looked "completely washed out" after
school, particularly on Mondays. A quick internet search threw up a forum where parents had
written that their children complained of similar symptoms after installing Wi-Fi.

- Introducing the pepper grinder that will switch off your kids' phones

"I ignored it. We didn't know anything about Wi-Fi then," says Jessica's father, Paul Lewis. "We
didn't think her school had it."

Later that term, at a parents' evening, he noticed a Wi-Fi router near Jessica's desk in her new
form classroom. As it turned out, Monday was the day of the week the whole class worked on
laptops.

When a local GP backed up Lewis's suspicions about Wi-Fi being the probable cause of Jessica's
headaches, he went to some lengths to try to convince Spotbrough Copley Junior School in
Doncaster to use wires instead of Wi-Fi, even offering to pay for the school building to be wired
with cables.

- Mobile phones unlikely to harm human health, scientists find

The school pointed out that a government report advised that Wi-Fi exposures were well within
internationally accepted standards. Guidelines were reviewed in 2011 and still stand today. "We do
not think the balance of available scientific evidence on radiofrequency has shifted and, as such,
our position remains that PHE [Public Health England] sees no reason why Wi-Fi should not
continue to be used in schools and in other places," says Dr Simon Mann at PHE, the Department
of Health's agency in charge of health protection.

"That just didn't add up," says Lewis. Now Jessica is home-schooled, much to her frustration,
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because symptoms resurface when she's exposed to Wi-Fi.

In February, insurance market Lloyd's of London informed schools that it was excluding liability
coverage for injuries "resulting from or contributed to by electromagnetic fields, electromagnetic
radiation, electromagnetism, radio waves or noise", which means that school officials could be
personally liable for exposing children and staff to microwave radiation.

"The Government is expecting head teachers to decide whether risk versus benefit is worthwhile.
This seems unfair to me," says Mallery-Blythe. "Most teachers don't even know that RF is currently
classified by the International Agency for Research on Cancer (IARC) as a Group 2B carcinogen,
which means it is a possible cause of cancer in humans. There is a vast amount of published
literature documenting the harmful effects on every biological system. Most people understandably
don't have time to read and digest it all."

- Ban mobile phones and wireless networks in schools, say European leaders

As well as founding the Physicians' Health Initiative for Radiation and Environment (PHIRE) to
inform doctors of the issues and advise on best health practice, Mallery-Blythe gives talks to
teachers around the country, in which she presents scientific studies that reveal both short and
long-term effects of EMF exposure. One of the talks (below) has had more than 15,000 views on
YouTube since last November. It's an engaging summary of the issues that concerned scientists
are discussing. "I try to present the facts the authorities aren't highlighting," says Mallery-Blythe.

I was surprised to find myself glued to it. Particularly eye-opening are the number of widely held
misconceptions about radiation safety that Mallery-Blythe sets about busting. Standing a good
distance away from a Wi-Fi router may reduce radiation intensity, for example, but low-intensity
windows of radiation have been shown to be more harmful in some studies than higher-
intensity exposures.

"At the moment people think their children are safe because the router is far away - or we don't
have to worry about the phone because it's not near the brain. That's common sense but
unfortunately we now know it's not quite true," she says, pointing out that the brain is better
protected than some more vulnerable parts of the body.

Are the Department of Health and PHE doing too little? "My main issue with the PHE's stance is
that it's contradictory," says Mallery-Blythe.

"They've issued a caution saying children under 16 shouldn't be using mobile phones except



for essential calls, but they've been quite happy to support the one-to-one iPad scheme, though
an iPad can have an equivalent or higher SAR (the rate at which energy is absorbed by
the human body when exposed to a radio frequency) than a phone."

Associate Professor Olle Johansson, a neuroscientist at the Karolinska Institute in Sweden,
compares putting an iPhone near a baby's head to "putting it next to several electric train
engines", pointing out that working with train engines is Sweden's highest occupational
exposure allowance.

Johansson has been researching the biological effects of radiofrequency (RF) wireless radiation
for more than 30 years, but says it has become "extremely hard to get funding" in this area. "Given
the importance of the subject I'd say that's more than enigmatic."

He predicts a "paradigm shift" in attitudes towards EMF. We are currently living in an
environment estimated to contain more than 10 billion times more RF radiation than it did
in the Sixties. "If this environment is safe we're talking about in the order of 15,000 to 25,000
papers - in peer-reviewed scientific journals - all being wrong. That has never happened before."

"We just want to see some precautionary action put in place, and we're not seeing it."

Wi-Fi at home: Dr Erica Mallery-Blythe's advice

Try to keep your mobile switched off and don't use it unless you need to. Keep it in flight
mode when it is on and never carry your mobile close to your body, even on standby.

Don't use Wi-Fi for internet. Instead use an Ethernet cable and buy a router with no wireless
capacity or disable it. Disable Wi-Fi on your computer or tablet by disabling the wireless
card via the control panel or putting it into flight mode.

Replace cordless landlines with corded ones. Most cordless telephones give off radiation
whether they're in use or not.

Background
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Late night snacking is hurting your healthLate night snacking is hurting your health

In February the French government banned Wi-Fi in nursery schools and restricted use in
primary schools. The German government has recommended that the use of Wi-Fi in the
workplace or home should be avoided where possible. LA has reduced student exposure to Wi-Fi
radiation to 10,000 times below US government standard.

In 2000, a report commissioned by the Government concluded that no school should fall within
100 metres of a mobile phone mast; in 2007 a BBC Panorama programme found that the readings
next to a classroom laptop showed radiation at double the level only 100 metres from a mobile
phone mast.

A five-year-old absorbs up to 60 per cent more radiation than an adult due largely to their
thinner skulls and the high water content of a young body. In Western countries brain
tumours have overtaken leukaemia as the most common cause of cancer in children.

A 2008 study found a fivefold increase in the risk of glioma (a form of brain cancer now
recognised by the World Health Organisation as being linked to mobile phone usage) for those
starting mobile phone use under 20 years of age, indicating that the age group at first use is highly
significant.

Schools and parents can find out more through ssita.org.uk
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A common trend in recent human history is this: we think something isn't harmful, but find out it really
is years after its introduction into the global marketplace. Cigarettes are the most obvious example, but
the use of cell phones may very well become just as vilified.

We now live in an era where children born today are introduced to cell phones and other electronics
almost instantly, and the very first cell phone generation is now reaching adulthood. They haven't been
around long enough for us to see any harmful consequences fully materialize, but there is more than
enough information out there validating what seem to be innumerable concerns over cellphone usage.

A recent clinical study was published in PLoS One which looks at this very issue. Titled EEG
Changes Due to Experimentally Induced 3g Mobile Phone Radiation, it has revealed how cell phone
technology disrupts brain activity in numerous ways. The study concluded that:

Significant radiation effects were found for the alpha, slowbeta fastbeta, and gamma bands ...
The results support the notion that EEG alterations are associated with mobile phone usage
and that the effect is dependent on site of placement. (source)

The study did mention that further studies are required to demonstrate the physiological relevance of
these findings, but the fact that a cell phone can do this to one's brain wave activity is alarming. These
devices are powerful, and electrophysiological changes occurred in nearly the entire brain's
structure/function.

Even though it is now common knowledge that cell phone radiation is powerful enough to
disrupt sensitive equipment within an airplane (think: airplane mode) or hospital, there is still
resistance to acknowledging it may adversely affect the human brain, an electrical impulse
sensitive organ. - Sayer Ji, Founder, Greenmedinfo.com

The "resistance" does not make much sense, does it? Especially given the fact that multiple scientists
from around the world have warned us, and continue to warn us about the dangers associated with
cell phone usage and other commonly used electronic devices (laptops, desktops, etc.). According to
Dr. Devra Davis, director of the Centre for Environmental Oncology of UPCI, it is an irrefutable fact
that "cell phone signals are absorbed deeply into the brain," the longterm consequences of which are
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yet to be discovered. (source)

Scientists from around the world have even made an international appeal to the United Nations to
consider the dangers of various electromagnetic emitting devices.

For example, HERE is a video from Dr. Martin Blank (part of the group of scientists mentioned in the
above paragraph), Ph.D., from the Department of Physiology and Cellular Biophysics at Colombia
University explaining these dangers.

The International Agency for Research on Cancer (IARC) also classified radio frequency fields
(including those from cell phones) as a possible carcinogen in 2011. (source) The dangers of cell
phone use gained a lot of mainstream credibility in 2011 when the World Health Organization (WHO)
admitted that cell phone radiation may cause cancer. The statement was the result of a cumulative
decision made by a team of 31 scientists from 14 different countries after reviewing the available
evidence.

If you think about the young people in our world, it's truly distressing to know that a child's
brain absorbs cell phone radiation more quickly than the brain of an adult. Clearly, more
work needs to be done in this area so we can have all the facts and make informed decisions
accordingly.

Comment: Consider the fact that the Number one cause of childhood death in the U.S. is Cancer
and the 2 top childhood cancers are leukemia and cancers of the brain and nervous system:

Another potential factor is the continual bathing of our growing children's brains and bodies
in electromagnetic radiation (EMR). Estimates show that those of us living in
modern-day America are experiencing 100,000,000 times more electromagnetic
frequency (EMF) than our grandparents did simply by existing. Incidents of brain
tumors have also been found to be higher in Western, developed nations. Everything from
cell phones to cell towers going up everywhere to household appliances to
computers...even cars emit EMF. Many of these technologies were never tested for
potential harmful effects. Research has found EMF does have an adverse effect on tissues
and cells, and this non-ionizing radiation has been classified as a carcinogen or potential
carcinogen.

The top two childhood cancers are leukemia and cancers of the brain and nervous system.
Studies have linked both EMF exposure and childhood leukemia (for a few
examples, see here,here, here and here), and EMF exposure to childhood brain tumors
(see here, here and here).

Comment: Listen to SOTT Radio Network's Health and Wellness show on EMF Exposure and the
adverse effects it has on children and adults.



Jonathan Landsman
healthydebates.com
Wed, 25 Jun 2014 14:23 CDT

Since 1997, the United States has gone from around 50,000 cell towers to over 500,000 and counting. In my
opinion, the ever-expanding deployment of wireless technology represents one of the greatest threats to human
health - along with GMOs in our food supply and the geoengineering (chemtrail spraying) of the planet.

Comment: For the real truth about the so-called 'chemtrails' phenomena read Earth Changes and the Human Cosmic Connection by Pierre Lescaudron

Of course, the wireless industry says 'no worry.' So, why are they making cell towers look like a church cross;
cactus in the desert; barn silo or a tree in the park? What are they trying to hide?

When it comes to radiation exposure - is ignorance bliss?

The slogan of Stealth Concealment Solutions, Inc., a South Carolina company says it all: "Our Success is
Invisible". They go on to say, "Imagine running a business whose success relies on being completely undetectable
to the public. Ours does." They obviously pride themselves on hiding wireless, radiation-emitting, devices from the
public.

In 1992, a BP sign at a local gas station in Atlanta became the first stealth cell phone tower in the nation. Over the
years designs have expanded and gotten much more 'creative'.

The First Presbyterian Church in Des Moines is working with Verizon to construct a tower that will be dressed up
as an 11-story cross. The deal, which is being reviewed by a city zoning board, includes annual compensation to
the church.

Cell tower radiation threatens our DNA

Let's face it, cell phone towers are scientifically experimental technology. To date, there have been no long-term
studies done on the effects of cell tower radiation exposure on humans, animals or plant life.

However, we are beginning to get an idea of the damage done to humans. According to the Mount Shasta
Bioregional Ecology Center in California, studies show than even at low levels there is evidence of DNA
damage.

On an epidemiology level, we see a link with cell towers to brain tumors, cancer, suppressed immunity,

http://www.sott.net/article/280998-Human-guinea-pigs-500000-cell-phone-towers-causing-cancer-rates-to-soar



depression, miscarriage, Alzheimer's disease plus many other chronic health problems.

Cancer rates soar living near cell towers

In May 2011, the World Health Organization classified radio frequency electromagnetic fields (inclusive of cell
towers) possibly carcinogenic to humans based upon studies showing an increased risk of lethal brain cancer
associated with wireless phone use. If you have any doubt - about the dangers of microwave radiation from cell
towers - I strongly suggest you look into the work of Dr. Barrie Trower, a British physicist who was a microwave
weapons expert and worked for the Royal Navy and the British Secret Service.

According to Dr. W. Lšscher of the Institute of Pharmacology, Toxicology and Pharmacy of the Veterinary School
of Hanover in Germany, dairy cows that were kept in close proximity to cell phone towers for two years
had a reduction in milk production along with increased health problems and behavioral abnormalities.

The most powerful cell towers are placed on mountains and hilltops outside urban areas. Studies of people and
animals in the area show all kinds of stress reactions including sleep disorders, birth defects, cancer and
Alzheimer's.

Many European countries already set radiation exposure limits much lower than the Federal Communications
Commission (FCC) allows. The FCC only considers the 'heating effect' of wireless technology - yet many
independent scientists warn that wireless (microwave) radiation has a 'biological effect' - at much lower levels than
required to heat the body.

Can we afford this human experiment?

No one really knows what happens when populated areas are surrounded by cell towers for years and years. But,
many cancer experts suggest that it takes 10 or more years to develop an 'official' cancer diagnosis and
microwave radiation increases our risk of cancer.

Clearly, with wireless technology, we are being exposed to millions of times more radiation than any other
generation before us. The question is: what price will we pay for modern technology?

Protect yourself from cell tower radation

Are you surrounded by cell towers? To discover how many towers are in your neighborhood - simply click the link
below:

http://www.antennasearch.com/sitestart.asp?sourcepagename=&getpagename=hopgsitemain&
cmdrequest=getpage

When you find out where the towers are it's up to you to find out the EMF readings in your home. To get reliable
readings you can call a qualified EMF consultant, who will come to your house or you can purchase an EMF
meter.

Owning a meter is a good idea since EMFs change often - depending on where you travel. And, it's not too
expensive to purchase your own meter. I, personally use a Cornet ED78S RF/LF.

Minimize your exposure to wireless technology

Make sure your bed and couches are not near a wall where the readings are high. If you have land and own a
home planting trees between your house and the cell tower will offer some protection. Trees help absorb
radiation.

Use radiation-blocking paint or wall-covering or other shielding devices if the readings are high. Keep in mind,
windows are usually the most vulnerable spots in your home. So, there is a special window film that comes in a
roll from Scotchtint - which you can use to minimize your exposure to EMF pollution.

If you want to learn more about how to create a healthy home environment - visit: The International Institute of
Building Biology and Ecology for more information.

http://www.sott.net/article/280998-Human-guinea-pigs-500000-cell-phone-towers-causing-cancer-rates-to-soar



And, to learn more about the health effects of EMF pollution - visit: BioIntiative 2012

Ultimately, to minimize the expansion of cell towers in your area, you will need to get socially/politically active to
educate the public about the dangers - especially local politicians. Let them know that cell towers are not
welcome in your area and be sure to watch the film, Take Back Your Power.

3 people like this. Be the first of your friends.LikeLike ShareShare

http://www.sott.net/article/280998-Human-guinea-pigs-500000-cell-phone-towers-causing-cancer-rates-to-soar
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Geoffrey Lean
The Independent
Sun, 20 Jan 2008 15:32 CST

Radiation from mobile phones delays and reduces sleep, and causes headaches and confusion, according to a
new study.

The research, sponsored by the mobile phone companies themselves, shows that using the handsets before bed
causes people to take longer to reach the deeper stages of sleep and to spend less time in them, interfering with
the body's ability to repair damage suffered during the day.

The findings are especially alarming for children and teenagers, most of whom - surveys suggest - use their
phones late at night and who especially need sleep. Their failure to get enough can lead to mood and personality
changes, ADHD-like symptoms, depression, lack of concentration and poor academic performance.

The study - carried out by scientists from the blue-chip Karolinska Institute and Uppsala University in Sweden and
from Wayne State University in Michigan, USA - is thought to be the most comprehensive of its kind.

Published by the Massachusetts Institute of Technology's Progress in Electromagnetics Research Symposium
and funded by the Mobile Manufacturers Forum, representing the main handset companies, it has caused serious
concern among top sleep experts, one of whom said that there was now "more than sufficient evidence" to show
that the radiation "affects deep sleep".

The scientists studied 35 men and 36 women aged between 18 and 45. Some were exposed to radiation that
exactly mimicked what is received when using mobile phones; others were placed in precisely the same
conditions, but given only "sham" exposure, receiving no radiation at all.

The people who had received the radiation took longer to enter the first of the deeper stages of sleep, and spent
less time in the deepest one. The scientists concluded: "The study indicates that during laboratory exposure to
884 MHz wireless signals components of sleep believed to be important for recovery from daily wear and tear are
adversely affected."

The embarrassed Mobile Manufacturers Forum played down the results, insisting - at apparent variance with this
published conclusion - that its "results were inconclusive" and that "the researchers did not claim that exposure
caused sleep disturbance".

But Professor Bengt Arnetz, who led the study, says: "We did find an effect from mobile phones from exposure
scenarios that were realistic. This suggests that they have measurable effects on the brain."

He believes that the radiation may activate the brain's stress system, "making people more alert and more
focused, and decreasing their ability to wind down and fall asleep".

About half of the people studied believed themselves to be "electrosensitive", reporting symptoms such as
headaches and impaired cognitive function from mobile phone use. But they proved to be unable to tell if they had
been exposed to the radiation in the test.

This strengthens the conclusion of the study, as it disposes of any suggestion that knowledge of exposure
influenced sleeping patterns. Even more significantly, it throws into doubt the relevance of studies the industry
relies on to maintain that the radiation has no measurable effects.

A series of them - most notably a recent highly publicised study at Essex University - have similarly found that
people claiming to be electrosensitive could not distinguish when the radiation was turned on in laboratory



conditions, suggesting that they were not affected.

Critics have attacked the studies' methodology, but the new findings deal them a serious blow. For they show that
the radiation did have an effect, even though people could not tell when they were exposed.

It also complements other recent research. A massive study, following 1,656 Belgian teenagers for a year, found
most of them used their phones after going to bed. It concluded that those who did this once a week were more
than three times - and those who used them more often more than five times - as likely to be "very tired".

Dr Chris Idzikowski, the director of the Edinburgh Sleep Centre, says: "There is now more than sufficient
evidence, from a large number of reputable investigators who are finding that mobile phone exposure an hour
before sleep adversely affects deep sleep."

Dr William Kohler of the Florida Sleep Institute added: "Anything that disrupts the integrity of your sleep will
potentially have adverse consequences in functioning during the day, such as grouchiness, difficulty concentrating,
and in children hyperactivity and behaviour problems."

David Schick, the chief executive of Exradia, which manufactures protective devices against the radiation, called
on ministers to conduct "a formal public inquiry" into the effects of mobile phones.

22 people like this. Be the first of your friends.LikeLike ShareShare



Stop Smart Meters UK
Tue, 12 May 2015 20:38 UTC

190 scientists from 38 nations have submitted the International EMF Scientist Appeal to the United
Nations, UN member states and the World Health Organization (WHO) requesting they adopt
more protective exposure guidelines for electromagnetic fields (EMF) and wireless technology in
the face of increasing evidence of risk from this rapidly increasing environmental pollutant.

The scientists who have signed the Appeal have collectively published over 2,000 peer-reviewed
papers on the biological or health effects of non-ionizing radiation. It was submitted on 11 may
2015 to His Excellency Ban Ki-moon, Secretary-General of the United Nations, to Dr. Margaret
Chan, MD, Director General of the World Health Organization, and to the United Nations Member
States.

Here is Dr. Martin Blank's three-minute video announcing the Appeal. Dr. Blank has had over 30
years of experience conducting EMF research at Columbia University and is a past president of
the International Bioelectromagnetics Society.

In his own words, Dr. Blank gives a compelling explanation of the major health crisis we are facing
due to increasing levels of environmental pollution from growing and expanding EMF sources.

© waking times
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Multiple drug-resistant typhoid spreading across Africa and AsiaMultiple drug-resistant typhoid spreading across Africa and Asia

Mainstream press goes quiet on deaths and hospitalizations of babies vaccinated in Simojovel, MexicoMainstream press goes quiet on deaths and hospitalizations of babies vaccinated in Simojovel, Mexico

Science is driving choice in vaccinationScience is driving choice in vaccination

VIDEO: International Scientist Appeal
on Electromagnetic Fields, Martin
Blank, PhD Spokesperson
from ElectromagneticHealth.Org  PLUS

We encourage you to read quotes about the importance of this Appeal by some of the scientists
who signed it: http://www.emfscientist.org/index.php/science-policy/expert-emf-scientist-quotations

Learn more: http://www.emfscientist.org

See the Activist Post Smart Meter article archive HERE.

Comment: For more on the dangers of EMF listen to Sott's Health and Wellness Radio show on
the topic here.
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Geoffrey Lean
The Independent, UK
Sun, 07 Sep 2008 14:54 UTC

Mobile phones, Wi-Fi systems, electric power lines and
similar sources of "electrosmog" are disrupting nature on a
massive scale, causing birds and bees to lose their
bearings, fail to reproduce and die, a conference will be
told this week.

Dr Ulrich Warnke - who has been researching the effects
of man-made electrical fields on wildlife for more than 30
years - will tell the conference, organised by the Radiation
Research Trust at the Royal Society in London, that "an
unprecedented dense mesh of artificial magnetic,
electrical and electromagnetic fields" has been
generated, overwhelming the "natural system of
information" on which the species rely.

He believes this could be responsible for the disappearance of bees in Europe and the US in what
is known as colony collapse disorder, for the decline of the house sparrow, whose numbers have
fallen by half in Britain over the past 30 years, and that it could also interfere with bird
migration.

Dr Warnke, a lecturer at the University of Saarland, in Germany, adds that the world's natural
electrical and magnetic fields have had a "decisive hand in the evolution of species". Over
millions of years they learned to use them to work out where they were, the time of day, and the
approach of bad weather.

Now, he says, "man-made technology has created transmitters which have fundamentally
changed the natural electromagnetic energies and forces on the earth's surface. Animals that
depend on natural electrical, magnetic and electromagnetic fields for their orientation and
navigation are confused by the much stronger and constantly changing artificial fields."

His research has shown that bees exposed to the kinds of electrical fields generated by
power lines killed each other and their young, while ones exposed to signals in the same
range as mobile phones lost much of their homing ability. Studies at the University of
Koblenz-Landau, reported in The Independent on Sunday last year, have found bees failed to
return to their hives when digital cordless phones were placed in them, while an Austrian survey
noted that two-thirds of beekeepers with mobile phone masts within 300 metres had suffered
unexplained colony collapse.

Dr Warnke also cites Spanish and Belgian studies showing that the number of sparrows near
mobile phone masts fell as radiation increased. And he says that migrating birds, flying in
formation, had been seen to split up when approaching the masts.

© Nickolay Lamm
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But the Mobile Operators Association, representing the UK's five mobile phone companies, says a
US research group has found collapsing bee colonies in areas with no mobile phone service, and
Denis Summers-Smith, a leading expert on sparrows, has described the link as "nonsense".

Comment: Indeed, and there is good evidence that the cancer pandemic and other 'diseases of
civilization' are strongly correlated, if not caused by, the exponential proliferation of EMF pollution.

Check out Larry Bowers' 4-part series on EMF pollution, beginning here:

EMF pollution - What is EMF?



Geoffrey Lean
The Independent, UK
Tue, 09 May 2006 12:00 UTC

Invisible "smog", created by the electricity that powers our
civilisation, is giving children cancer, causing
miscarriages and suicides and making some people
allergic to modern life, new scientific evidence reveals.

The evidence - which is being taken seriously by national
and international bodies and authorities - suggests that
almost everyone is being exposed to a new form of
pollution with countless sources in daily use in every home.

Two official Department of Health reports on the smog are to be presented to ministers next
month, and the Health Protection Agency (HPA) has recently held the first meeting of an expert
group charged with developing advice to the public on the threat.

The UN's World Health Organisation (WHO) calls the electronic smog "one of the most common
and fastest growing environmental influences" and stresses that it "takes seriously" concerns
about the health effects. It adds that "everyone in the world" is exposed to it and that "levels will
continue to increase as technology advances".

Wiring creates electrical fields, one component of the smog, even when nothing is turned on. And
all electrical equipment - from TVs to toasters - give off another one, magnetic fields. The fields
rapidly decrease with distance but appliances such as hair dryers and electric shavers, used close
to the head, can give high exposures. Electric blankets and clock radios near to beds produce
even higher doses because people are exposed to them for many hours while sleeping.

Radio frequency fields - yet another component - are emitted by microwave ovens, TV and radio
transmitters, mobile phone masts and phones themselves, also used close to the head.

The WHO says that the smog could interfere with the tiny natural electrical currents that
help to drive the human body. Nerves relay signals by transmitting electric impulses, for
example, while the use of electrocardiograms testify to the electrical activity of the heart.

Campaigners have long been worried about exposure to fields from lines carried by electric pylons
but, until recently, their concerns were dismissed, even ridiculed, by the authorities.

But last year a study by the official National Radiological Protection Board concluded that children
living close to the lines are more likely to get leukaemia, and ministers are considering
whether to stop any more homes being built near them. The discovery is causing a large-scale
reappraisal of the hazards of the smog.

The International Agency for Research on Cancer - part of the WHO and the leading international
organisation on the disease - classes the smog as a "possible human carcinogen". And Professor
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David Carpenter, dean of the School of Public Health at the State University of New York, told The
Independent on Sunday last week that it was likely to cause up to 30 per cent of all childhood
cancers. A report by the California Health Department concludes that it is also likely to cause
adult leukaemia, brain cancers and possibly breast cancer and could be responsible for a
10th of all miscarriages.

Professor Denis Henshaw, professor of human radiation effects at Bristol University, says that "a
huge and substantive body of evidence indicates a range of adverse health effects". He
estimates that the smog causes some 9,000 cases of depression.

Perhaps strangest of all, there is increasing evidence that the smog causes some people to
become allergic to electricity, leading to nausea, pain, dizziness, depression and
difficulties in sleeping and concentrating when they use electrical appliances or go near
mobile phone masts. Some are so badly affected that they have to change their lifestyles.

While not yet certain how it is caused, both the WHO and the HPA accept that the condition
exists, and the UN body estimates that up to three in every 100 people are affected by it.

Case History: 'I felt I was going into meltdown'

Until a year ago, Sarah Dacre reckoned she had a "blessed life". Running her own company, and
living in an expensive north London home, the high-earning divorcee described herself as "fab, fit
and 40s". Then suddenly the sight in her right eye failed: she first noticed it when she was unable
to read an A-Z map. Soon she was getting pains and numbness in her joints. She could not sleep
and spent nights "pacing about like a caged lion". Her short-term memory failed and if she took
notes to remind her, she would forget she had made them.

The symptoms got worse whenever she was exposed to electricity. She could not use a computer
for more than five minutes without becoming nauseous. Even using a telephone landline gave her
a buzzing in the ear and made her feel she was "going into meltdown".

Comment: Check out Larry Bowers' 4-part series on the effects of EMF pollution, beginning here:

EMF pollution - What is EMF?
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EPA to release report linking 
electromagnetic fields to cancers 

ALLENTOWN. Pe. (AP) - The 
health cff@clli of electromagnetic 
Oelds - those emitted by power 
lines. substations. computer tenni· 
nals. and many ather electranic 
staples or Amerkatl life - is one of 
Ule hot healUl topics of the 19905. 

Frightening stories associeting 
leukemia. brain tumors. lymphoma. 
and birth derecls with low-frequency
electromagnetic nelc19 (AMF) have 
been grabbing haedJirles every· 
.her  from The New Yorkcr and 
Time magazines 10 newspapers 
across the United States. 

Now the F.nvironmental Protec
tion Agency is on the verge or 

a re porI suggesting that 
is linked with the development 

of various cancers. And at one point, 
somt!Olle ...ithin the 8gency bad 
l"Onsidered an even more drastic 
step - classifying lo... ·frequency 
electromagnetic fields as 
cancer-causing agenls in same 
rank as cliolLin or PCBs. 

With one oul afsilt homes next 10 a 
po 'er line and 40 million people 
using computer video display termi· 
na.ls every day. the stakes are. 

obviously. high. But the EPA has 
stooped short oHIle probable carcin
ogen CC'lnclusion. which (."Ould have<! 
drastic implications (or reguJalion 
()f the American utility industry and 
in the 

Louis power-industry 
watchdog and l  editor of Micro
wave News. published in his jour· 
nal's most recent iSsue a paragraph
from a rough draft of the :PA study
recommendinR IhBt low-frequency 
el tromagnctic OcJds be classified 
EIS probable human carcinogens. 
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recent interview with The Morning 
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report. 'hich won't be is&Jed in 
official. final form unlilthis m('"th. 
according to the July 20 L'iSue of 
Time magazine. 
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Environmental Assessment. WaS 
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ing ardered the EMF' rcc-ommenda
lion removed because of an absence 
of a concrete relationship belll,een
varying degrees of exposure to EM F' 
and the development of cancer. 

The deletion from lhe study came 
aner the EPA presented the rerom· 
mendation ta the White House Offlce 

. or Policy Develapment earlier this 
year, according to Microwave News. 

Martha Casey. an EPA spokes· 
woman, said in an interview wilh 
The Morning Call that Microwave 
News' publiealion of an earlier ver· 
sion of the report resulled w n a 
stalTer in the omce of research and 
development for the EM ' report 
became conc med and tlJou t "we 
should immediately take action." 

"He WBS overrul4!d by his boss wha 
knew the report hadn't been filed 
and until that time. there was no 
recommendaliOll to be made. Evi
dently the staffer thought differently 
and took It to Microwave News." 
Microwave News and Casey would 
not divulge lhl! nam orthe staffer. 
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a copy of the report obtained by 

Morning CaU.
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on animal systems or humans.Gradually. that belief has changed.

Research now shows that EMF'
does interact with IivinS cells attheir surface. Unusual ouUlows of
c.alcium ions have been documented
Crom the ('eU membranes or cat
brain tissue uposed to EMF' by Dr.
Ross Adey at Jerry L. Pelles Memi>
Mal Veterans Hospil4ll Ln Loma Lin·
cia, Calif. 

Also. exposure to EMF in rats and 
monkeys has bHn shown to inhibit 
the production of the hormone mela
tonin by Barry WiIson of Battelle 

Northwest Laboratories in 
Wash. Melatonin has been

found to suprcss tile growth aC 
several types of lumors. 

And extremely low-frequency
electromagnetic Ilelds of high inten· 
sity have inhibited the ceU-deslroy· 
inll power of T·lymphocytes. 
Iynchpins or the immune In 
the test tube in a study by Lyle
and lode),. which appeared in the 
journal 8ioelectromagnelics in 1983. 

Since 1986, when budget culs put
Into effect by the ReaRan adminis
tration closed EPA labS researchin8 
EMF and possible health effects. 
that agency has had no bouse-gener· 
Ated research effort in the rleld. 

According lo government sources. 
th.e Department of E gy granted 
shSM.ly more than 12 million in 1988 
to study the tlealth effects of EMF. 
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by Andrew Goldsworthy
March 2012

from Buergerwelle Website

 
 

Cell phone radiation and harmful effects:
Just how much more proof do you need?

 

Dr. Andrew Goldsworthy has written this
article about the harmful effects of electro
magnetic radiation.
 
It explains in some detail, but in
lay-person's terms, the mechanisms
underlying the various harmful effects of
electromagnetic radiation from power
lines and mobile telecommunication
devices.

The Industry can no longer claim that
there is no known mechanism by which
low level radiation can cause biological
damage.

It also goes on to say how the Industry,
apparently deliberately, ignored warnings
about the dangers involved in the specific
pulse frequencies that they subsequently
used in digital telecommunications.

 
 

Abstract

Many of the reported biological effects of non-ionizing electromagnetic fields occur at levels too low to cause significant heating; i.e. they are non
thermal. Most of them can be accounted for by electrical effects on living cells and, in particular, their membranes.

 
The alternating fields generate alternating electric currents that flow through cells and tissues. This removes structurally-important calcium ions from
cell membranes, which then makes them leak. Electromagnetically treated water (as generated by electronic water conditioners used to remove lime
scale from plumbing) has similar effects, implying that the effects of the fields can also be carried in the bloodstream.

 
Virtually all of the non-thermal effects of electromagnetic radiation can be accounted for by the leakage of cell membranes.

 
Most of them involve the inward leakage of free calcium ions down an enormous electrochemical gradient to affect calcium-sensitive enzyme
systems. This is the normal mechanism by which cells sense mechanical membrane damage. They normally respond by triggering mechanisms that
stimulate growth and repair, including the MAP-kinase cascades, which amplify the signal.

 
If the damage is not too severe or prolonged, we see a stimulation of growth and the effect seems beneficial, but if the exposure is prolonged, these



mechanisms are overcome and the result is ultimately harmful. This phenomenon occurs with both ionizing and non-ionizing radiation and is called
radiation hormesis.

 
Gland cells are a good example of this, since short term exposures stimulate their activity but long term exposures cause visible damage and a loss of
function.

 
Damage to the thyroid gland from living within 100 meters of a cell phone base station caused hypothyroidism and may be partially responsible for our
current outbreak of obesity and chronic fatigue. Secondary effects of obesity include diabetes, gangrene, cardiac problems, renal failure and cancer.

 
Cell phone base station radiation also affects the adrenal glands and stimulates the production of adrenalin and cortisol.

 
Excess adrenalin causes headaches, cardiac arrhythmia, high blood pressure, tremors and an inability to sleep, all of which have been reported by
people living close to base stations. The production of cortisol weakens the immune system and could make people living near base stations more
susceptible to disease and cancer.

Inward calcium leakage in the neurons of the brain stimulates hyperactivity and makes it less able to concentrate on tasks, resulting in attention deficit
hyperactivity disorder (ADHD).

 
When this happens in the brains of unborn babies and young children, it reduces their ability to concentrate on learning social skills and can cause
autism. Leakage of the cells of the peripheral nervous system in adults makes them send false signals to the brain, which results in the symptoms of
electromagnetic intolerance (aka electromagnetic hypersensitivity).

 
Some forms of electromagnetic intolerance may be due to cell phone damage to the parathyroid gland, which controls the calcium level in the blood
and make cell membranes more inclined to leak. Further exposure could the tip them over the edge into full symptoms of electromagnetic intolerance.

Cell phone radiation damages DNA indirectly, either by the leakage of digestive enzymes from lysosomes or the production of reactive oxygen species
(ROS) from damaged mitochondrial and plasma membranes. The results are similar to those from exposure to gamma rays from a radioactive
isotope. Effects of DNA damage include an increased risk of cancer and a loss of fertility, both of which have been found in epidemiological studies.

 
The effects of cell phone and WiFi radiation have also been determined experimentally using ejaculated semen. The results showed the production of
ROS, and a loss of sperm quality and, in some cases DNA fragmentation.

The inward leakage of calcium ions from electromagnetic fields also opens the various tight junction barriers in our bodies that normally protect us
from allergens and toxins in the environment and prevent toxic materials in the bloodstream from entering sensitive parts of the body such as the
brain.

 
The opening of the blood-brain barrier has been shown to cause the death of neurons and can be expected to result in early dementia and Alzheimer’s
disease.

 
The opening of the barrier in our respiratory epithelia by electromagnetic fields has been shown to increase the risk of asthma in children. The opening
of other barriers, such as the gut barrier allows foreign materials from the gut to enter the bloodstream, which may also promote allergies and has
been linked autoimmune diseases.

Cell membranes also act as electrical insulators for the natural DC electric currents that they use to transmit power.

 
Mitochondrial membranes use the flow of hydrogen ions to couple the oxidation of food to the production of ATP. The outer cell membrane uses the
flow of sodium ions to couple the ATP produced to the uptake of nutrients. If either of these leak, or are permanently damaged, both of these
processes will be compromised leading to a loss of available energy, which some people believe to be a contributory factor to chronic fatigue
syndrome.

The mechanism underlying electromagnetically-induced membrane leakage is that weak ELF currents flowing through tissues preferentially remove
structurally important calcium ions, but they have been shown to do so only within certain amplitude windows, above and below which there is little or
no effect.

 
This means that there is no simple dose-response curve, which many people find confusing, but a plausible theoretical model is described. The
mechanism also explains the resonance effects that make certain frequencies especially 16Hz particularly effective.

Living cells have evolved defense mechanisms against non-ionizing radiation. These include pumping out surplus calcium that has leaked into the
cytosol, the closure of gap junctions to isolate the damaged cell, the production of ornithine decarboxylase to stabilize DNA and the production of
heat-shock proteins, which act as chaperones to protect important enzymes.

 
However, all of this is expensive in energy and resources and leads to a loss of cellular efficiency.

 
If the exposure to the radiation is prolonged or frequently repeated, any stimulation of growth caused by the initial ingress of calcium runs out of
resources and growth and repair becomes inhibited. If the repairs fail, the cell may die or become permanently damaged.

To some degree, we can make our own electromagnetic environment safer by avoiding ELF electrical and magnetic fields and radio waves that have
been pulsed or amplitude modulated at ELF frequencies. The ELF frequencies that give damaging biological effects as measured by calcium release
from brain slices and ornithine decarboxylase production in tissue cultures lie between 6Hz and 600Hz.

 
It is unfortunate that virtually all digital mobile telecommunications systems use pulses within this range. The Industry clearly did not do its homework
before letting these technologies loose on the general public and this omission may already have cost many lives.

Even now, it may be possible reverse their effects by burying the pulses in random magnetic noise, as proposed by Litovitz in the 1990s or by
cancelling out the pulses using balanced signal technology but, at present the Industry does not seem to be interested in either of these.

Until the mobile telecommunications industry makes its products more biologically friendly, we have little alternative but to reduce our personal
exposure as far as possible by,



using cell phones only in emergencies
avoiding DECT cordless phones
substituting WiFi with Ethernet

The only DECT phones that are even remotely acceptable are those that automatically switch off the base station between calls; e.g. the Siemens
Gigaset C595 operating in Eco Plus mode.

 
If you are highly electromagnetically intolerant, you may need to screen your home or at the very least your bed from incoming microwave radiation
and sleep as far away as possible from known sources of ELF.

 

INTRODUCTION

There have been many instances of harmful effects of electromagnetic fields from,

cell phones (aka mobile phones)
DECT phones (aka cordless phones)
WiFi
power lines
domestic wiring

They include an increased risk of,

cancer
loss of fertility
effects on the brain
symptoms of electromagnetic intolerance

The power and cell phone companies, hoping to avoid litigation, assert that because the energy of the fields is too low to give significant heating, they
cannot have any biological effect.

 
However, the evidence that alternating electromagnetic fields can have non-thermal biological effects is now overwhelming (see here and here.)

 
The explanation is that it is not a heating effect, but an electrical effect on the fine structure of the delicate electrically-charged cell membranes upon
which all living cells depend.

Alternating electromagnetic fields induce alternating currents that then flow through living cells and tissues.

 
These can interfere with the normal direct currents and voltages that cells use extensively to make their sensory cells work and are also essential for
the metabolism of all cells. Virtually every living cell is a seething mass of electric currents and electrical and biochemical amplifiers that are essential
for their normal function.

 
Some have tremendous amplifying capacity; e.g. it is claimed that a dark adapted human eye can detect a single photon (the smallest possible unit of
light) and the human ear can hear sounds with energies as low as a billionth of a watt. We should therefore not be too surprised to find that our cells
can detect and respond to electromagnetic fields that are orders of magnitude below the strength needed to generate significant heat.

In this article, I will show how most of the adverse health effects of electromagnetic fields can be attributed to a single cause; that being that they
remove structurally-important calcium ions (electrically-charged calcium atoms) from cell membranes, which then makes these membranes leak.

 
I will explain the scientific evidence leading to this conclusion and also how we can put matters right but still keep on using cell phones and other
wireless communications. I have included key references that should enable the more inquisitive reader to delve deeper.

 
In many cases, you should be able to find the abstract of the paper in question by copying into Google its entry in the list of references.

 

Electromagnetic fields affect many but not all people
Many of the experiments on the biological effects of alternating electromagnetic fields appear give inconsistent results.

 
There are many reasons for this, including differences in the genetic make-up, physiological condition and the history of the test material. However,
when these effects occur in humans, they include,

an increased risk of cancer
effects on brain function
loss of fertility
metabolic changes
fatigue
disruption of the immune system,

...and various symptoms of electromagnetic intolerance.

 
Not everyone is affected in the same way and some may not be affected at all. However, there is increasing evidence that the situation is getting
worse.

 
Our electromagnetic exposure is rapidly increasing and previously healthy people are now becoming sensitized to it.

 
In this study, I am concentrating on the cases where there have been definite effects, since this is the most efficient way in which we can find out what
is going wrong and what can be done to prevent it.



 

The frequency of the fields is important

The fields that give the most trouble are in the extremely low frequency range (ELF) and also radio frequencies that are pulsed or amplitude modulated
by ELF. (Amplitude modulation is where the strength of a carrier wave can transmit information by rising rises and falling in time with a lower frequency
information-carrying signal).

Microwaves are particularly damaging and some people will die from them
The frequency of the carrier wave is also important.

 
Higher frequencies such as the microwaves used in cell phones, WiFi and DECT phones, are the most damaging.

 
Our present exposure to man-made microwaves is about a million billion billion (one followed by eighteen zeros) times greater than our natural
exposure to these frequencies.

 
We did not evolve in this environment and we should not be too surprised to find that at least some people may not be genetically adapted to it.

 
As with most populations faced with an environmental change, those members that are not adapted either die prematurely or fail to reproduce
adequately. Ironically, those who are electromagnetically intolerant may be better equipped to survive since they are driven to do what they can to avoid
the radiation.

Microwaves are especially damaging because of the ease with which the currents that they generate penetrate cell membranes.

 
Cell membranes have a very high resistance to direct currents but, because they are so thin (about 10nm) they behave like capacitors so that
alternating currents pass through them easily.

 
Since the effective resistance of a capacitor to alternating current (its reactance) is inversely proportional to its frequency, microwave currents will
pass through the membranes of cells and tissues more easily than radio waves of lower frequencies and can therefore do more damage to the cell
contents.

The loss of calcium ions from cell membranes explains most of these effects
I became interested in this topic when I was working on the biological effects of physically (magnetically) conditioned water, which is widely used to
remove lime scale from boilers and plumbing.

 
It is made by allowing tap water to flow rapidly between the poles of a powerful magnet or by exposing it to a weak pulsed electromagnetic field from an
electronic water conditioner. Water treated in this way can remove calcium ions (electrically charged calcium atoms) from surfaces, and the effect on
the water can last for several days.

 
I was following up some Russian and Israeli work that had shown that magnetically conditioned water could increase the growth of crops, but it turned
out to be far more important than that.

 
The underlying principle was also to explain the mechanisms by which weak electromagnetic fields can damage living cells and what can be done to
stop it.

 

Both magnetically conditioned water and electromagnetic fields have similar effects
Probably, our most important discovery was that when tap water was conditioned by weak electromagnetic fields the treated water gave similar effects
in yeast to those from exposing the yeast itself (Goldsworthy et al. 1999).

 
Since it had been known since the work of Bawin et al. (1975) that weak electromagnetic fields could remove calcium ions from the surfaces of brain
cells, it seemed likely that both the conditioned water and the electromagnetic fields were working in the same way; i.e. by removing structurally-
important calcium ions from cell membranes, which then made them leak.

 
We now know that membrane leakage of this kind can explain most of the biological effects of both conditioned water and of direct exposure to
electromagnetic fields.

Magnetically conditioned water increases the toxicity of poisons
Our experiments also showed that the conditioning process increased the toxicity of copper and cobalt ions, which suggested that it may have been
increasing the inward leakage of these poisons.

 
It may also increase the toxicity of other poisons found naturally in the environment and this effect could also apply to humans.

The effect depended on the length of the conditioning treatment
We also showed that the effects of conditioned water on yeast depended on the length of the conditioning process.



 
Less than 30 seconds of conditioning stimulated growth but more than this inhibited growth. It was as if the conditioning process was steadily
generating one or more chemical agents in the water. A low dose from the shorter conditioning period stimulated growth, but longer conditioning
periods gave higher doses, which were inhibitory.

 
This toxic effect of heavily conditioned water, where the water is recycled continuously through the conditioner, has now been exploited commercially
to poison blanket weed in ornamental ponds.

 
By the same token, blood continually circulating for prolonged periods under the pulsating fields from a cell phone or similar device could become toxic
to the rest of the body.

 
This means that no part of the body, from the brain to the liver and gonads, can be considered to be safe from the toxic effects of the radiation.

Radiation hormesis, signal amplification and MAP kinase
Many people have shown similar dual effects with direct exposure to both ionizing and non-ionizing radiation.

 
Small doses of otherwise harmful radiation often stimulate growth and appear to be beneficial (a phenomenon known as radiation hormesis) but larger
doses are harmful.

 
It also explains why small doses of pulsed magnetic fields are effective in treating some medical conditions such as broken bones (Bassett et al.
1974) but prolonged exposure (as we will see later) is harmful.

Cells have tremendous powers to amplify weak signals
We now know that electromagnetic growth stimulation is almost certainly due to electrochemical amplification followed by the activation of the
MAP-kinase cascades by free calcium ions leaking into the cytosol (the main part of the cell).

 
The inward leakage of calcium ions is the normal mechanism by which a cell senses that it has been damaged and triggers the necessary repair
mechanisms. This involves huge amplification processes so that even minor leakage (e.g. due to membrane perforation or weak electromagnetic
fields) can give rapid and often massive responses.

The first stage in the amplification is due to the calcium gradient itself.

 
There is an enormous (over a thousand fold) concentration difference for free calcium between the inside and outside of living cells. In addition, there
is a voltage difference of many tens of mV acting in the same direction.

 
This means that even a slight change in the leakiness of the cell membrane can permit a very large inflow of calcium ions. It’s like a transistor, where a
slight change in the charge in the base can allow a massive current to flow through it under the influence of a high voltage gradient between the emitter
and collector.

The next stage in the amplification is due to the extremely low calcium concentration in the cytosol so that even a small ingress of calcium ions makes
a big percentage difference, to which many enzymes within the cell are very sensitive.

Even more amplification comes from the MAP-kinase cascades. These are biochemical amplifiers that enable tiny amounts of growth factors or
hormones (perhaps even a single molecule) to give very large effects. They consist of chains of enzymes acting in sequence so that the first enzyme
activates many molecules of the second enzyme, which in turn activates still more of the third enzyme etc.

 
The final stage then activates the protein synthesizing machinery needed for cell growth and repair.

At least some of these cascades need calcium ions to work (Cho et al. 1992) so the inward leakage of calcium through damaged cell membranes
would increase the rate of these processes to stimulate growth and repair. However, these repairs can make deep inroads into the cell’s energy and
resources, and its ability to make good the damage will depend on its physiological and nutritional condition.

 
This means that if the damage is prolonged or persistent, sooner or later it runs out of resources and gives up, which is when we see the inhibitory
phase, perhaps followed by apoptosis (cell death) or the loss of some of its normal functions.

 
We are now seeing this loss of function increasingly after prolonged human exposure to cell phone base station radiation; e.g. the loss of thyroid gland
function after six years of exposure (Eskander et al. 2012).
 

Effects on Glands

Gland cells are particularly sensitive to radiation
Gland cells may be particularly sensitive to radiation because their secretions are normally produced in internal membrane systems, which can also
be damaged.

 
Their secretions are usually released in vesicles (bubbles of membrane) that fuse with the external cell membrane and disgorge their contents to the
outside (exocytosis). The vesicle membrane then becomes part of the external membrane. The resulting excess external membrane is
counterbalanced by the reverse process (endocytosis) in which the external membrane buds off vesicles to the inside of the cell, which then fuse with
the internal membranes.



 
In this way, an active gland cell may internalize the equivalent of its entire surface membrane about once every half an hour.

 
This means that if the surface membrane is damaged directly by the fields or by electromagnetically conditioned blood, the damaged membrane will
rapidly become part of the internal membrane system, upon which its normal glandular activity depends.

 
If the damage is too severe, the cell concerned may lose its normal function.

 
We are now seeing increasing evidence of this.

Electromagnetic effects on the thyroid gland and the endocrine system
Although electromagnetic fields frequently stimulate glandular activity in the short term, long term exposure is often harmful in that the gland ceases to
work properly.

 
This is particularly serious for the glands of the endocrine system (those that coordinate our bodily functions) since it can affect many aspects of
metabolism and throw the whole body out of kilter.

An example of this is the thyroid gland, which is in an exposed position in the front of the neck. Rajkovic et al. (2003) showed that after three months
exposure to power line frequencies, the thyroid glands of rats showed visible signs of deterioration. They also lost their ability to produce the thyroid
hormones, which they did not recover even after the fields were switched off.

 
Esmekaya et al. (2010) found a similar visible deterioration of the thyroid gland in rats exposed to simulated 2G cell phone radiation for 20 minutes a
day for three weeks. Eskander et al. (2012) found that people living for six years within 100 meters of a cell phone base station showed a highly
significant loss in their ability to produce thyroid hormones.

 
The expected consequence of this is hypothyroidism, the most frequent symptoms of which are fatigue and obesity.

Cell phone-induced obesity can trigger many other illnesses
It may not be a coincidence that,

about a quarter of a million UK citizens are now suffering from what is being diagnosed as chronic fatigue syndrome
about eight out of ten are either overweight or clinically obese

The consequences of obesity include,

diabetes
gangrene
high blood pressure
cardiac problems
renal failure
cancer

Between them, they cause a great deal of human suffering and cost the nation’s economy a great deal of money.

 
If just a fraction of this is due to microwave telecommunications, the cell phone companies will have a lot to answer for.

Electromagnetic effects on the adrenal gland
Augner et al. (2010) in a double blind study (where neither the subject nor the person recording the results knows whether the radiation is switched on
or off) showed that short-term exposure to the radiation from a 2G (GSM) cell phone base station increased the cortisol level in the saliva of human
volunteers.

 
Cortisol is a stress hormone that is normally produced in the cortex of the adrenal glands and is controlled by the calcium level in its cells (Davies et
al. 1985) so electromagnetically- induced membrane leakage letting more calcium into the cytosol should also have this effect.

Cortisol is part of a mechanism that puts the body into a “fight or flight” mode, in which more sugar is released into the blood, sensitivity to pain is
reduced and the immune system is suppressed. In fact, cortisol and its relatives are used medicinally to relieve pain and also to suppress the immune
system after transplant surgery.

 
However, when exposure to base station radiation does it, it is not good news since the suppression of the immune system will also increase the risk
of infection and of developing tumors from precancerous cells that might otherwise have been destroyed.

Buchner and Eger (2011) studied the effect of a newly installed 2G cell phone base station on villagers in Bavaria and found that it caused a long-lived
increase in the production of adrenalin. This is an important neurotransmitter which acts on adrenergic receptors to increase the calcium
concentration in the cytosol.

 
It is also synthesized in the adrenal medulla in response to signals from the sympathetic nervous system. Adrenalin also puts the body into fight or
flight mode by diverting resources from the smooth muscles of the gut to the heart muscle and the skeletal muscles needed for flight or combat. It
addition, it stimulates the production of cortisol by the adrenal cortex, with all that that implies.

Some people get pleasure from the “adrenalin rush” caused by doing energetic or dangerous things, and this could be a contributory factor to the
addictive nature of cell phones. However, on the down side, known effects of excess adrenalin include, headaches, cardiac arrhythmia, high blood
pressure, tremors, anxiety and inability to sleep.
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These results confirm and explain some of the findings of Abdel-Rassoul et al. (2007) who found that people living near cell towers (masts) had
significantly increases in headaches, memory loss, dizziness, tremors and poor sleep.

 

Effects on the Brain

Calcium leakage and brain function
Normal brain function depends on the orderly transmission of signals through a mass of about 100 billion neurons.

 
Neurons are typically highly branched nerve cells. They usually have one long branch (the axon), which carries electrical signals as action potentials
(nerve impulses) to or from other parts of the body or between relatively distant parts of the brain (a nerve contains many axons bundled together).

 
The shorter branches communicate with other neurons where their ends are adjacent at synapses. They transmit information across the synapses
using a range of neurotransmitters, which are chemicals secreted by one neuron and detected by the other.

Calcium ions play an essential role in brain function because a small amount of calcium must enter the cytosol of the neuron before it can release its
neurotransmitters (Alberts et al. 2002).

 
Electromagnetically-induced membrane leakage would increase the background level of calcium in the neurons so that they release their
neurotransmitters sooner.

 
This improves our reaction time to simple stimuli but it can also trigger the spontaneous release of neurotransmitters to transmit spurious signals that
have no right to be there, which would make the brain hyperactive and less able to concentrate.

Autism
Possibly, the greatest damage to the brain from microwaves is when it is first developing in the fetus and the very young child, when it can lead to
autism.

 
Dr Dietrich Klinghardt has shown the relationship between microwaves and autism; a summary of his work can be found here. 

What is autism?
Autism is a group of life-long disorders (autistic spectrum disorders or ASD) caused by brain malfunctions and is associated with subtle changes in
brain anatomy (see Amaral et al. 2008 for a review).

 
The core symptoms are an inability to communicate adequately with others and include abnormal social behavior, poor verbal and non-verbal
communication, unusual and restricted interests, and persistent repetitive behavior. There are also non-core symptoms, such as an increased risk of
epileptic seizures, anxiety and mood disorders.

 
ASD has a strong genetic component, occurs predominantly in males and tends to run in families.

Genetic ASD may be caused by calcium entering neurons
It has been hypothesized that some genetic forms of ASD can be accounted for by known mutations in the genes for ion channels that result in an
increased background concentration of calcium in neurons.

 
This would be expected to lead to neuronal hyperactivity and the formation of sometimes unnecessary and inappropriate synapses, which in turn can
lead to ASD (Krey and Dolmetsch 2007).

Electromagnetic fields also let calcium into neurons
There has been a 60-fold increase in ASD in recent years, which cannot be accounted for by improvements in diagnostic methods and can only be
explained by changes in the environment.

 
This increase corresponds in time to the proliferation of,

mobile telecommunications
WiFi
microwave ovens as well as extremely low frequency fields from household wiring and domestic appliances

We can now explain at least some of this in terms of electromagnetically-induced membrane leakage leading to brain hyperactivity and abnormal brain
development.
 

 

How membrane leakage affects neurons
Neurons transmit information between one another in as chemical neurotransmitters that pass across the synapses where they make contact.

 



Their release is normally triggered by a brief pulse of calcium entering their cytosols. If the membrane is leaky due to electromagnetic exposure, it will
already have a high internal calcium concentration as calcium leaks in from the much higher concentration outside.

 
This puts the cells into hair-trigger mode so that they are more likely to release neurotransmitters and the brain as a whole may become hyperactive
(Beason and Semm 2002; Krey and Dolmetsch 2007, Volkow et al. 2011).

 
This results in the brain becoming overloaded with sometimes spurious signals leading to a loss of concentration and attention deficit hyperactive
disorder (ADHD).
 

 

How does this impact on autism?
Before and just after its birth, a child’s brain is a blank canvas, and it goes through an intense period of learning to become aware of the significance of
its new sensory inputs, e.g. to recognize its mother’s face, her expressions and eventually other people and their relationship to him/her (Hawley and
Gunner 2000).

 
During this process, the neurons in the brain make countless new connections, the patterns of which store what the child has learnt.

 
However, after a matter of months, connections that are rarely used are pruned automatically (Huttenlocher and Dabholkar 1997) so that those that
remain are hard-wired into the child’s psyche.

 
The production of too many spurious signals due to electromagnetic exposure during this period will generate frequent random connections, which will
also not be pruned, even though they may not make sense. It may be significant that autistic children tend to have slightly larger heads, possibly to
accommodate unpruned neurons (Hill and Frith 2003).

Because the pruning process in electromagnetically-exposed children may be more random, it could leave the child with a defective hard-wired
mind-set for social interactions, which may then contribute to the various autistic spectrum disorders.

 
These children are not necessarily unintelligent; they may even have more brain cells than the rest of us and some may actually be savants.

 
They may just be held back from having a normal life by a deficiency in the dedicated hard-wired neural networks needed for efficient communication.

Autism costs the UK economy more than the tax income from cell phones
The incidence of autism has in parallel with the increase in electromagnetic pollution over the last thirty years.

 
The chance of having an autistic child may now be as high as one in fifty. Apart from the personal tragedies for the affected children and their families,
autism is of enormous economic importance. In the UK alone, the annual cost to the Nation in care and lost production exceeds the annual tax
revenue from the entire cell phone industry, which is about 20billion UK pounds.

 
If it were all due to cell phones, the Government could close down the entire industry and actually show a profit!

 
There may be ways in which the modulation of the signal can be changed to avoid this (see later), but in the meantime, we should do whatever we can
to minimize our exposure to information-carrying microwaves, including those from cell phones, DECT phones, WiFi and smart meters.

 
Failure to do this could be very costly.

Electromagnetic intolerance (aka electromagnetic hypersensitivity or EHS)
Electromagnetic intolerance is a condition in which some people experience a wide range of unpleasant symptoms when exposed to weak
non-ionizing radiation.

 
About 3 percent of the population suffers in this way at present, although only a small proportion of these are as yet so badly affected that they can
instantly tell whether a radiating device is switched on or off. At the other end of the scale, there are people who are sensitive but do not yet know it
because they are chronically exposed to electromagnetic fields and accept their symptoms as being perfectly normal.

 
Electromagnetic intolerance is in fact a continuum with no clear cut-off point. In some cases there may only be relatively mild symptoms on or after
using a cell phone but in severe cases it can prevent people living a normal life and force them to live in almost total isolation.

 
There is every reason to believe that prolonged exposure will increase the severity of the symptoms, so if you suffer from any of them you should do
whatever possible to minimize further exposure.

Symptoms of electromagnetic intolerance
Symptoms include,

skin rashes
cardiac arrhythmia
headaches (sometimes severe)
pain in muscles and joints
sensations of heat or cold
pins and needles
tinnitus
dizziness



nausea

A more complete list can be found here.

 
Most if not all of these can be explained by the radiation making cells leak.

When skin cells leak, it is perceived by the body as damage to the tissue. This increases the blood supply to the area to
repair the damage and so causes the rash.
 
When the cells of the heart muscle leak it weakens the electrical signals that normally control its contraction. The heart
then runs out of control to give cardiac arrhythmia. This is potentially life threatening.
 
When sensory cells leak, they become hyperactive and send false signals to the brain. We have a variety of sensory cells,
but they all work in much the same way.

 
Whenever they sense what they are supposed to sense, they deliberately leak by opening ion channels in their
membranes. This reduces the natural voltage across these membranes, which makes them send nerve impulses to the
brain. Electromagnetically induced cell leakage would have the same effect, but this time it would make them send false
signals to the brain to give the false sensations of electromagnetic intolerance.
 
When this occurs in the sensory cells of the skin, it can give sensations such a heat, cold, tingling, pressure etc,
depending on which types of cell are most sensitive in the individual concerned.
 
When it happens in the sensory hair cells of the cochlea of ear it gives tinnitus, which is a false sensation of sound.

 
When it occurs in the part of the inner ear that deals with balance and motion, it results in dizziness and symptoms of
motion sickness, including nausea.

Hypocalcaemia, electromagnetic intolerance and the parathyroid gland
Symptoms of hypocalcaemia are very similar to those of electromagnetic intolerance and include,

skin disorders
pins and needles
numbness
sensations of burning
fatigue
muscle cramps
cardiac arrhythmia
gastro-intestinal problems,

...and many others.

 
A more comprehensive list can be found here. 

 
It is possible that some forms of electromagnetic intolerance is due to low levels of calcium in the blood. Electromagnetic exposure would then remove
even more calcium from their cell membranes to push them over the edge and give the symptoms.

The amount of calcium in the blood is controlled by the parathyroid hormone secreted by the parathyroid gland, which is in the neck, close to where
you hold your cell phone.

 
It is adjacent to the thyroid gland and, if it were to be damaged by the radiation in the same way, the production of the parathyroid hormone would go
down, the amount of calcium in the blood would be reduced and the person concerned would become electromagnetically intolerant.
 

EFFECTS ON DNA

Cell phone radiation can damage DNA
Lai and Singh (1995) were the first to show this in cultured rat brain cells, but it has since been confirmed by many other workers.

 
A comprehensive study on this was in the Reflex Project, sponsored by the European Commission and replicated in laboratories in several European
countries. They found that radiation like that from GSM cell phone handsets caused both single and double stranded breaks in the DNA of cultured
human and animal cells.

 
Not all cell types were equally affected and some, such as lymphocytes, seemed not to be affected at all (Reflex Report 2004).

In susceptible cells, the degree of damage depended on the duration of the exposure. With human fibroblasts, it reached a maximum at around 16
hours (Diem et al. 2005).

 
However, It would be unwise to assume that exposures of less than 16 hours are necessarily safe, since DNA damage may give genetically aberrant
cells long before it becomes obvious under the microscope.

 
It would also be unwise to assume that the damage would be restricted to the immediate vicinity of the handset since, as described earlier; the effects
of the radiation can be transmitted in the bloodstream in the form of magnetically conditioned blood; so nowhere is safe, not even the sex organs.



How the DNA is damaged
Because of the very high stability of DNA molecules, they are unlikely to be damaged directly by weak radiation.

 
The most plausible mechanism is that DNase (an enzyme that destroys DNA) and possibly other digestive enzymes leak through the membranes of
lysosomes (organelles that digest waste) that had been damaged by the radiation.

 
Other mechanisms involve the leakage of reactive oxygen species (ROS)such as hydrogen peroxide from damaged peroxisomes and superoxide free
radicals from damaged mitochondrial membranes and NADH oxidase in the plasma membrane. According to Friedman et al. (2007), the first to
respond to non-thermal cell phone frequencies is the NADH oxidase in the plasma membrane, which is activated within minutes of exposure.

However, all of these ROS can initiate peroxidation chain reactions in the polyunsaturated phospholipids of cell membranes (the same thing that
makes fats going rancid) which disrupts the membranes further and exacerbates the effect.

 
Only one molecule of ROS is needed to initiate a domino-effect chain reaction, in which each damaged lipid molecule generates a free radical which
damages the next one. The process normally stops when it reaches an anti-oxidant molecule, which sacrifices itself by combining with the free radical
in such a way that it does not generate a new one.

 
Most of our anti-oxidants come from our diet (e.g. vitamin E) but the most important one that we make ourselves is melatonin. It’s unfortunate that the
production of melatonin by the pineal gland is also disrupted by electromagnetic fields (Henshaw and Reiter, 2005) which makes matters worse.

These ROS are highly reactive and can also damage DNA. In fact, much of the damage done to cells by ionizing radiation such as gamma rays is due
to damage to cell membranes and DNA by free radicals from the radiolysis of water.

 
There may therefore be little difference between holding a cell phone to your head and holding a radioactive source of gamma rays.

 
Both can damage cell membranes, cause the fragmentation of DNA and also do considerable collateral damage to other cellular components, which
may either kill the cells or make them lose their normal function over time.

Cell phones increase the risk of cancer
If similar DNA fragmentation were to occur in the whole organism, we would expect an increased risk of cancer, since essential genes that control cell
division may be either damaged or lost.

 
Recent studies on the incidence of brain cancer are already beginning to show this. Heavy cell phone use roughly doubles the risk of getting brain
cancers in adults on the side of the head used for the cell phone.

 
For younger people, the risk increases to five times more (Hardell and Carlberg 2009).

 
Since brain cancers normally take decades to develop, it is too soon to assess the final impact of the radiation, but the World Health Organization has
already classified cell phones as a Group 2B Carcinogen (possibly carcinogenic) similar to benzene and DDT.

 
Other head cancers are also on the increase, including cancers of the parotid salivary gland (next to where you hold your cell phone) and the thyroid
gland, which is in the neck.

Cell phones reduce male fertility
We might expect DNA damage in the cells of the germ-line (the line of cells starting in the embryo that eventually give rise to eggs and sperm) to result
in a loss of fertility.

 
A number of epidemiological studies have shown significant reductions in sperm motility, viability and quantity in men using cell phones for more than a
few hours a day (Fejes et al.2005; Agarwal et al. 2006) and the subject was reviewed by Desai et al. (2009). A common finding that these effects were
associated with the production of reactive oxygen species (ROS) which can damage many cellular components, including cell membranes and DNA.

More recently, Agarwal et al. (2009) found in controlled experiments that ejaculated sperm from healthy donors showed reduced viability and motility
and an increase in ROS after one hours exposure to a cell phone in talk mode.

 
More recently still, Avandano et al. 2012 found that exposing ejaculated semen to a WiFi laptop for four hours gave a decrease in sperm motility and an
increase in DNA fragmentation as compared with samples exposed to a similar computer with the WiFi switched off.

A similar relationship between sperm quality and electromagnetic exposure has also been found for low frequency alternating magnetic fields (Li et al.
2010).

 
It is therefore advisable for men to avoid strong magnetic fields, restrict their cell phone calls to a minimum and keep them switched off (or in airplane
mode if it has this facility). Otherwise, the phones transmit regularly at full power to the base station, even when not in use.

 
If they have to be switched on for any reason, men should at least keep them out of their trouser pockets.

Possible effects on female fertility
We do not yet know the effects of cell phone use on human female fertility, but Panagopoulos et al. (2007) showed that exposing adult Drosophila
melanogaster (an insect widely used in genetic experiments) to a GSM phone signal for just six minutes a day for six days fragmented the DNA in the



cells that give rise to their eggs and half of these eggs died.

 
We humans should therefore exercise caution since, although our sperm are produced in their countless billions and take about three months to
mature, all the eggs that a woman will ever have were in her ovaries before she was born and will be exposed to the radiation (and electromagnetically
conditioned blood) throughout her life.

 
There could therefore be considerable cumulative damage, both to the eggs and the follicle cells that nourish and protect them. Damage to either,
beginning when the child is in the womb, can be expected to cause a loss of fertility.

 
Pregnant mothers should avoid all present forms of microwave telecommunications, including cell phones and WiFi.

 
Her child may be damaged, but she will not know until he or she reaches puberty and wants to have a child of her own.

 

Effects on tight junction barriers

Tight junction barriers are layers of cells where the gaps between them are sealed by tight-junctions to prevent materials leaking around their sides.

 
They protect all of our body surfaces from the entry of unwanted materials and often protect one part of the body from being unduly influenced by the
others. For example, the blood-brain barrier prevents toxins entering the brain from the bloodstream. Normally, these barriers are closed but they are
programmed to open if calcium ions enter their cells.

 
This was demonstrated by Kan and Coleman (1988) who showed that the calcium ionophore A23187 (a substance that lets calcium ions leak into
cells) opened tight junction barriers in the liver.

 
The electromagnetic opening of the blood-liver barrier could be a contributory factor to the current outbreak of liver disease in the UK in the under
forties (the cell phone generation), which is at present being blamed on alcohol abuse. Since all tight junction barriers have basically the same design,
unscheduled calcium entry resulting from electromagnetic exposure is likely to open all of them in much the same way.

 
The opening of our tight junction barriers by electromagnetic fields can account for many modern illnesses, ranging from asthma to multiple allergies
and Alzheimer’s disease.

The blood-brain barrier and early dementia
The blood-brain barrier normally prevents possibly toxic large molecules from the bloodstream entering the brain.

 
The radiation from cell phones, even at one hundredth of the permitted SAR value, can open the blood brain barrier in rats so that protein molecules as
large as albumin could enter their brains (Persson et al. 1997). Later experiments by Salford et al. (2003) showed that this was associated with the
death of neurons.

 
We would not expect an immediate effect because the brain has spare capacity, but prolonged or repeated exposure to cell phone or similar radiation
would be expected to cause a progressive loss of functional neurons and result in early dementia and Alzheimer’s disease in humans.

 
The extreme sensitivity of the blood-brain barrier to the radiation could mean that even sitting close to someone using a cell phone could affect you too.

 
It may not be too surprising to find that early onset Alzheimer’s disease is now on the increase in modern society.

The respiratory barrier and asthma
Di et al. (2011) showed that exposure to weak ELF electromagnetic fields during pregnancy increased the risk of asthma in the offspring (they did not
test microwaves).

 
This can be explained by the radiation removing structural calcium from the cells of the tight junction barrier lining the respiratory tract, which then
opens.

 
This is supported by the findings of Chu et al. (2001) who showed that either low levels of external calcium or the addition of EGTA, both of which
would remove structural calcium ions from cell surfaces, caused massive increases in its electrical conductance (a measure of its permeability to
ions) and also to its permeability to much larger virus particles.

 
We would therefore expect many allergens to enter by the same route and predispose the child to asthma.

The skin barrier, allergies and multiple chemical sensitivities
The skin tight junction barrier is in the stratum granulosum, which is the outermost layer of living skin cells just underneath the many layers of dead
cells (Borgens et al. 1989).

 
Also, Furuse et al. (2002) showed that mutant mice deficient in Claudin-1 (a vital component of the sealing mechanism) died within a day of birth and
their skin barriers were permeable to molecules as large as 600D, which is enough to admit many unwanted foreign materials, including potential
allergens.

 



In humans, this could be the basis of multiple chemical sensitivities, where people have become allergic to a wide range of chemicals, although they
leave most of us unaffected.

 
People suffering from multiple chemical sensitivities are often also electromagnetically intolerant and many of their symptoms are very similar.

Virtually all of our body surfaces are protected by cells with tight junctions, including,

the nasal mucosa (Hussar et al. 2002)
the lungs (Weiss et al. 2003)
the lining of the gut (Arrieta et al. 2006)

An electromagnetically-induced increase in the permeability of any of these would allow the more rapid entry into the body of a whole range of foreign
materials, including allergens, toxins and carcinogens.

Loss of barrier tightness can trigger autoimmune diseases
An electromagnetically-induced increase in the permeability of any of the tight- junction barriers has been linked to the occurrence of autoimmune
diseases, in which lymphocytes (a type of white blood cell) of the immune system attack the body’s own components as if they were foreign materials
or pathogens.

The immune system is quite complicated but basically the lymphocytes are trained and selected before they mature to recognize the body’s own cells,
normally present in the bloodstream, by virtue of a chemical pattern on their surfaces (the major histocompatibility complex).

B-lymphocytes make specific antibodies that combine with foreign cells and materials that do not have this chemical pattern. This both inactivates
them and marks them for ingestion and digestion by phagocytes (another type of white blood cell).

T-lymphocytes, on the other hand, kill the body’s own cells if they are infected with a virus. In both cases, the presence of the foreign material or
infected cell triggers the rapid multiplication of lymphocytes that have been selected to recognize them. They can then attack it in force.

However, if the substance concerned belongs to the body itself but is normally prevented from entering the bloodstream by a tight-junction barrier such
as the blood- brain barrier, when that barrier opens, it increases the likelihood of its leaking unfamiliar materials into the bloodstream and triggering an
autoimmune response.

 
For example, Grigoriev et al (2010) showed that 30 days exposure to unmodulated 2450MHz microwave radiation triggered a small but significant
increase in anti-brain antibodies in the blood of rats. In other words, the radiation had sensitized the body’s immune system to one or more
components of its own brain, which could then result in an autoimmune attack on the brain and/or nervous system.

 
An example of an autoimmune disease of the brain is Graves disease in which the pituitary gland (at the base of the brain) is affected.

In addition, an increase in the permeability of the gut barrier has been linked to several other autoimmune diseases, including type-1 diabetes, Crohn’s
disease, celiac disease, multiple sclerosis and irritable bowel syndrome (Arrieta et al. 2006).

 

Cell membranes as current generators and electrical insulators

Cell membranes not only keep apart materials that must not be
allowed to mix, they also act as electrical insulators for the natural

electric currents upon which all of our cells depend.
 

Natural electric currents are important in power and information transfer
Almost every living cell is a seething mass of electric currents and amplifiers.

 
For example, these currents are important in energy production in mitochondria (the cell’s power stations) and in cell signaling (the transfer of
information within and between cells).

 
They are carried as flows of ions, which are the normal ways in which electricity is carried through water and through living cells.

These natural currents are generated by cell membranes
Natural electric currents are normally generated by molecular ion pumps in cell membranes.

 
These are proteins that use metabolic energy to transport specific ions, usually one or two at a time, from one side of the membrane to the other. This
generates a voltage across the membrane (the membrane potential) and a chemical imbalance between the concentrations of ions on either side.

 
Their combined effect gives an electrochemical gradient, which provides energy for other functions.

Mitochondria use electrochemical gradients to transmit power
Mitochondria are tiny structures, about the size of bacteria, inside almost all of our cells.

 
They evolved when an aerobic bacterium, which used oxygen to metabolize its food efficiently, was engulfed by an anaerobic organism, which could



not do his, but was more efficient in other respects. From then on they lived together symbiotically, but are still separate in that that the mitochondria
are surrounded by two membranes; the inner one belonging to the bacterium and the outer one to its host.

The inner membrane does the electrical work by a process known as chemiosmosis. The inside of the mitochondrion contains enzymes that convert
materials from our food into forms that can combine with oxygen.

 
This combination with oxygen occurs using enzymes actually within the membrane, and the released energy is used to expel hydrogen ions to create
an electrochemical gradient between the inside and the outside of the mitochondrion. They are then allowed back through another enzyme in the
membrane called ATP synthase that uses the gradient to make ATP, which is the main energy currency of the cell.

 
The cycle then repeats to give an electrical circuit with hydrogen ions carrying the electricity from where it is made to where it is used, with the
membrane being the insulator (Alberts et al. 2002).

What happens if the mitochondrial membrane is damaged?
Damage to the inner mitochondrial membrane can have two main effects.

 
If it just leaked it would short circuit the system, reduce ATP synthesis and deprive the cell of energy. If the damage were also to include the oxidizing
enzymes, they could release free radicals, which are normal intermediates in the process. This would damage both the inside of the mitochondrion
(including its DNA) and also the rest of the cell.

 
Mitochondrial dysfunction of this sort is thought to be a possible cause of chronic fatigue syndrome.

Other membranes also use ion currents to transfer energy
Most other cell membranes use ion currents as a source of energy.

 
For example, enzymes in the outer membrane of each cell (the plasma membrane) use energy from ATP to pump positively charged sodium ions out
of the cell. This generates its own membrane potential, which typically makes the inside of the cell about 70-100mV negative to the outside. This
provides energy for the active transport of other materials across the membrane against a concentration gradient.

 
In this case, the sodium ions that have been expelled are allowed back in, through transporter enzymes, but they carry with them nutrients from the
outside by a process called ion co-transport (Alberts et al. 2002)

 
If this membrane leaks, it will short circuit the voltage across it and reduce nutrient uptake as well as a number of other processes which use this
voltage as a source of energy.

Ion channels in cell membranes are used for cell signaling
Ion channels are pores in cell membranes that can let large quantities of specific ions through very quickly, but only down their own electrochemical
gradient.

 
They normally open and close in response to specific stimuli; e.g. changes in voltage across the membrane or the presence of other chemicals. They
can be thought of as amplifiers, by which a tiny stimulus can cause a very large current to flow almost instantly to give a rapid biological effect.

 
An example of this is the coordinated opening and closing of sodium and potassium channels that continuously amplify nerve impulses and enable
them to travel from one end of the body to the other, both rapidly and without loss.

 

The mechanisms of cell membrane leakage

We have known since the work of Suzanne Bawin and her co-workers (Bawin et al.1975) that electromagnetic radiation that is far too weak to cause
significant heating can nevertheless remove radioactively labeled calcium ions from cell membranes.

 
Later, Carl Blackman showed that this occurs only with weak radiation, and then only within one or more ‘amplitude windows’, above and below which
there is little or no effect (Blackman et al. 1982; Blackman 1990).

The apple harvester - an explanation for amplitude windows
A simple way to explain the selective removal of divalent ions is to imagine trying to harvest ripe apples by shaking the tree.

 
If you don’t shake it hard enough, no apples fall off, but if you shake it too hard, they all fall off. However, if you get it just right, only the ripe ones fall off
and are ‘selectively harvested’.

We can apply the same logic to the positive ions bound to cell membranes.

 
Alternating voltages try to drive these ions off and then back onto the membranes with each cycle. If the voltage is too low, nothing happens. If it is too
high, all the ions fly off, but return when the voltage reverses. However, if it is just the right, it will tend to remove only the more strongly charged ones,
such as divalent calcium with its double charge.

 



If the frequency is low, at least some of these divalent ions will diffuse away and be replaced at random by other ions when the field reverses.

 
There will then be a net removal of divalent ions with each successive cycle until enough have been removed to cause significant membrane leakage
and give a biological effect, but only within a narrow range of field strength to give an amplitude window.

 
Pulses are more effective than smooth sine waves because their rapid rise and fall times catapult the ions quickly away from the membrane and leave
more time for them to be replaced by different ions before the field reverses.

Frequency windows and resonance effects
If a molecule or structure has a natural resonant frequency, it may respond selectively to that frequency.

 
For example, if you keep giving a pendulum a gentle push at just the right time at the end of its travel, the energy of each push builds up and is stored
in the ever increasing violence of its motion. If you were suddenly to stop it by putting your hand in the way, the combined energy of each push is
released in one go and could do more damage to your hand than the energy you gave it from each individual push.

In the same way, if an electrically charged atom or molecule has one or more natural resonant frequencies and you give it an electromagnetic pulse at
that frequency, it may store the combined energy of each pulse as some sort of vibration.

 
This could enable it to bring about a chemical reaction that would not have been possible from the energy of each pulse alone, but only at its resonant
frequency. Some frequencies are especially effective in giving biological effects.

 
An example is 16Hz, which is the ion cyclotron resonance frequency of potassium ions in the Earth’s magnetic field.

Cyclotron resonance occurs when ions move in a steady magnetic field such as that of the Earth. They are deflected sideways by the magnetic field
and go into orbit around its lines of force at a frequency that depends on the charge to mass ratio of the ion and the strength of the steady field (see
Liboff et al. 1990).

 
If they are simultaneously exposed to an alternating field at this frequency, they absorb its energy and increase the diameter of their orbits, which
increases their energy of motion and chemical activity.

 
Potassium resonance is particularly important because potassium is the most abundant positive ion in the cytosols of living cells, where it outnumbers
calcium by about ten thousand to one. It is therefore the ion most likely to replace any calcium that has been lost by electromagnetic exposure.

 
An increase in the chemical activity of potassium will therefore increase its ability to replace calcium and so increase calcium loss from the membrane
and further reduce its stability.

Calcium loss and leaky membranes underlie many biological effects
We have seen how the loss of calcium from cell membranes is enhanced at the 16Hz potassium resonant frequency.

 
Also, any metabolic consequences of this calcium loss may be similarly enhanced. Any bioelectromagnetic responses that peak or trough at 16Hz is
evidence that they stem from divalent ion depletion in membranes. In fact, many biological responses appear to peak at 16Hz.

 
These include stimulations of the growth of yeast (Mehedintu and Berg 1997) and higher plants (Smith et al. 1993), changes in rate of locomotion in
diatoms (McLeod et al. 1987), and the especially severe neurophysiological symptoms reported by electrosensitive people exposed to the radiation
from TETRA handsets (which is pulsed at 17.6Hz).

 
All of this supports the notion that a large number of the biological responses to weak electromagnetic radiation stem from the loss of calcium (and
possibly other divalent ions) from cell membranes.

How calcium removal makes cell membranes leak
Positive ions strengthen cell membranes because they help bind together the negatively charged phospholipid molecules that form a large part of their
structure.

 
Calcium ions are particularly good at this because their double positive charge enables them to bind more strongly to the surrounding negative
phospholipids by mutual attraction and hold them together like mortar holds together the bricks in a wall.

 
However, monovalent ions are less able to do this (Steck et al. 1970, Lew et al. 1998, Ha 2001).

 
Therefore, when electromagnetic radiation replaces calcium with monovalent ions, it weakens the membrane and makes it more likely to tear and
form temporary pores, especially under the stresses and strains imposed by the moving cell contents. Normally, small pores in phospholipid
membranes are self healing (Melikov et al. 2001) but, while they remain open, the membrane will have a greater tendency to leak.

 
This can have serious metabolic consequences as unwanted substances diffuse into and out of cells unhindered, and materials in different parts of
the cell that should be kept separate, become mixed.

Demodulation
Both extremely low frequencies and radio waves that have been amplitude modulated at extremely low frequencies give biological effects, but
unmodulated radio waves are relatively (but not completely) innocuous.



 
This implies that living cells can demodulate a modulated signal to extract the biologically active ELF. Furthermore, if they are to respond to cell phone
and WiFi signals, they must be able to do it at microwave frequencies but, how do they do it?

The most likely explanation lies in asymmetric electrical properties of ion channels in cell membranes imposed by the membrane potential between
the inside and outside of the cell. They will behave like electrically biased point contact Schottky diodes in which electricity passes more easily in one
direction than the other. This is all that is needed to rectify and demodulate the signal.

 
A non-biological example of this effect is a radio set that was made from a single carbon nanotube. The asymmetry induced by applying a DC voltage
between its ends allowed it to demodulate and even to amplify radio signals, including those at microwave frequencies.

The nanotube has a similar diameter to a typical ion channel in a cell membrane, so it seems likely that the ion channels in cell membranes could
perform a similar function, powered by the cell’s membrane potential. The low-frequency component would then appear across the membrane, where
it could do most damage.

 
In as much as our tight junction barriers have a similar trans-barrier potential (around 70mV for the skin barrier with the inside of body positive) the ion
channels of the whole barrier could act in concert to demodulate the signal, the damaging low frequency components of which could then be applied to
and affect the whole body.

 

Natural defense mechanisms

The body is able to detect electromagnetic radiation and so minimize resulting damage.

This ability probably evolved over countless millions of years to mitigate the effects of ionizing radiation from cosmic rays and non-ionizing radio
frequencies from lightning during thunderstorms.

 
Some of them are as follows:

 

Calcium expulsion
The concentration of free calcium in the cytosols of living cells is normally kept extremely low by metabolically-driven ion pumps in the cell membrane.

 
Under normal circumstances, the entry of free calcium ions is carefully regulated and small changes in their concentration play a vital role in
controlling many aspects of metabolism.

 
These processes can be disrupted if electromagnetically-induced membrane leakage lets extra and unscheduled amounts of calcium into the cell,
either from the outside or from calcium stores inside. To compensate for this, the mechanism that normally pumps surplus calcium out can go into
overdrive.

 
However, its capacity to do this is limited because, if the pumping were too effective, it would hide the small changes in calcium concentration that
normally control metabolism.

Gap junction closure:

If calcium extrusion fails and there is a large rise in internal calcium, it triggers the isolation of the cell concerned by the closure of its
gap junctions (tiny strands of cytoplasm that normally connect adjacent cells) (Alberts et al. 2002). This also limits the flow of
electric currents through the tissue and so reduces the effects of radiation.

Ornithine decarboxylase (ODC)
The activation of the enzyme ornithine decarboxylase is triggered by calcium leaking

into cells through damaged membranes and by nitric oxide produced by damaged mitochondria. This enzyme leads to the production of chemicals
called polyamines that help protect DNA and the other nucleic acids needed for protein synthesis.

 
One such polyamine is spermine, which normally protects the DNA of sperm and is also responsible for the characteristic smell of semen.

Heat shock proteins
These were first discovered after exposing cells to heat, but they are also produced in response to a wide variety of other stresses, including weak
electromagnetic fields.

 
They are normally produced within minutes of the onset of the stress and combine with the cell’s enzymes to protect them from damage and shut
down non-essential metabolism (the equivalent of running a computer in “safe mode”).

When the production of heat shock proteins is triggered electromagnetically it needs 100 million million times less energy than when triggered by heat,
so the effect is truly non-thermal (Blank & Goodman 2000). Their production in response to electromagnetic fields is activated by special base
sequences (the nCTCTn motif) in the DNA of their genes.

 
When exposed to electromagnetic fields, they initiate the gene’s transcription to form RNA, which is the first stage in the synthesis of the protein (Lin et
al. 2001). The job of these heat-shock proteins is to combine with vital enzymes, putting them into a sort of cocoon that protects them from damage.



 
However, this stops them working properly and also drains the cell’s energy and resources, so it isn’t an ideal solution either.

They protect us from thunderstorms but not from cell towers, DECT phones and WiFi
As we can see, our natural defense mechanisms try to limit the electromagnetically-induced damage, but they cannot be deployed without using extra
energy and disrupting the cell’s normal functions.

 
They originally evolved to protect us from occasional weak natural radiation, such as that from thunderstorms. However, prolonged or repeated
exposure such as that from cell towers, WiFi and most DECT base stations is harmful because they normally run continuously and disrupt
metabolism for long periods and is expensive in bodily resources.

These resources have to come from somewhere.

 
Some may be drawn from our physical energy, making us feel tired, some may come from our immune systems, making us less resistant to disease
and cancer. There is no hidden reserve. As it is, our bodies are constantly juggling resources to put them to best use.

 
For example, during the day, they are directed towards physical activity but during the night, they are diverted to the repair of accumulated damage and
to the immune system. Day and night irradiation from cell phone towers (which run continuously) will affect both, with little or no chance to recover.

 
In the long term, this is likely to cause chronic fatigue, serious immune dysfunction (leading to an increased risk of disease and cancer) and many of
the neurological symptoms frequently reported by people living close to mobile phone base stations (see Abdel-Rassoul et al. 2007).

How can we make our electromagnetic environment safe?

Firstly, there may be no need to give up our electrical appliances domestic appliances or cell phones. It is possible to make most of them much safer.

 
All that is needed with domestic wiring is low-tech electromagnetic hygiene. As for cell phones, the operators have known for over a decade how to
modify the radiated signal to make it safe; they have just chosen not to do so.

 
I will deal with these one at a time.

Domestic wiring
It is easy to screen the electrical field from wiring by enclosing it in earthed metal conduits or using screened cable with an earthed screen.

 
We cannot screen the magnetic field in this way but by careful design of the circuits, we can make the magnetic fields of the live and neutral wires
cancel each other out.

 
To do this, all you need is to make sure that the live and neutral wires to any device are as close together as possible (preferably twisted together) with
each device having its own connection to the main distribution panel.

 
The cheap UK practice of using ring mains (where many plug sockets are connected in a ring, beginning and ending in the distribution panel) should
be made illegal. This is because differences in the resistance of the conductors mean that electricity flowing to any plug socket may not flow back the
way it came so that their magnetic fields do not cancel and there will be an unnecessarily high field surrounding the whole ring.

Another source of problems is the use of unearthed double insulated appliances.

 
Although there is very little risk of shock, they still emit electric fields at about half the supply voltage, which some people may find intolerable.

Cell phones
While we can block or cancel the electromagnetic fields associated with domestic wiring, we cannot do this with cell phones or DECT phones, which
depend on radio frequency radiation transmissions if they are to work.

 
However, we can make this radiation much less biologically active. There are at least two ways to do this. The first was devised tested and patented
by Theodore (Ted) Litovitz working at the Catholic University of America in the 1990s.

 
All you have to do is to add low frequency electromagnetic noise to the signal.

The theory behind Litovitz’s method
His idea was to add a random ELF (noise) magnetic field to the regularly repeating fields from power lines or cell phones.

 
It works on the principle that most of the biological effects of electromagnetic fields are due to the relatively slow but progressive loss of calcium from
cell membranes, which then makes them leak. However, the effect on any cell takes place only within certain amplitude windows, as I described
earlier. We may not be able to prevent this leakage just by reducing the power of the field.



 
All this might do is to put other cells (perhaps nearer the source) into their amplitude windows and we may be no better off.

However, if we add a second magnetic field with a randomly varying amplitude, cells are constantly being driven in and out of their amplitude windows
and do not spend long enough in their windows to lose significant amounts of calcium before leaving their windows. The lost calcium then floods back
and there is no biological effect.

 
This theory has been tested in several biological systems and found to work.

Much of Litovitz’s work used the in production of the enzyme ornithine decarboxylase (ODC) by tissue cultures as an indicator of radiation damage to
living cells. The activity of this enzyme increases several fold when exposed to electromagnetic fields (Byus et al. 1987).

 
ODC is part of a defense mechanism against the radiation and an increase in its production is taken as an indication that damage is occurring.
Conversely, if the random signal prevents its production, it is an indication that damage is not occurring.

Work in Litovitz’s laboratory was mainly concerned with mitigating the effects of 60Hz power line frequencies and he found that adding a random
(noise) magnetic field of about the same strength completely reversed their effects on ODC production in mouse tissue cultures (Litovitz et al. 1994b)
and also the deformities induced by 60Hz fields in chick embryos (Litovitz et al. 1994a)

They then went on to study the effects of modulation frequency on 845MHz microwave radiation on ODC production in mouse tissue cultures.

 
They found that constant frequencies between 6 and 600Hz were harmful as measured by ODC production. Simple amplitude modulated speech
(which is more random) did not stimulate ODC production, neither did frequency modulated microwaves and frequency modulated analogue phone
signals.

 
Continuous microwaves had only a slight effect.

Most microwave pulse frequencies are harmful
Penafiel et al. (1997) working in Litovitz’s laboratory concluded that there were only serious health problems when the microwaves were modulated to
give pulses of a standard height (amplitude) generated at frequencies between 6 and 600Hz.

 
This includes,

GSM cell phones (217Hz)
TETRA (17.6Hz)
DECT phones (100Hz)
WiFi (10Hz)
3G UMTS signals with time division duplex (100Hz and 200Hz),

...all of which are potentially harmful.

 
The mobile telecommunications industry clearly did not do its homework before letting these technologies loose on the general public.

 
There could be other harmful effects of the radiation that do not trigger ODC production, but at the very least these pulse frequencies should not have
been used if the cell phone industry had acted responsibly.

However, Litovitz (1997 found that even these could be made safe by superimposing a low frequency magnetic field on the signal. They found that it
prevents the production of ornithine decarboxylase (ODC) by mouse tissue cultures in response to digital cell phone signals.

 
For example, a random field between 30 and 100Hz with an RMS strength of 5 microtesla completely inhibited the ODC production induced by a cell
phone signal with an SAR of about 2.5 W/kg.

 
A coil within the handset could easily deliver a random magnetic field of this magnitude and probably protect the user from the harmful effects of its
radiation.

Also Lai (2004) showed that a 6 microtesla random noise field completely reversed the deleterious effect of 2450 MHz continuous waves with an SAR
of 1.2 W/kg on rat memory. In none of the above experiments did the random noise have any effect in its own right and, on these criteria, is completely
harmless.

Balanced signal technology
While Litovitz’s method might protect the user from the radiation but, because magnetic fields dissipate rapidly as you move away from the source,
they may not protect other people nearby, who are out of range of the protective random field.

 
By the same token, random low frequency magnetic fields emitted by a cell phone base station would not be able to protect most users. For this you
may need something like a system that I devised myself, to which I gave the name “Balanced Signal Technology”.

 
I am not claiming any patent rights and anyone who wants to test and use it can do so free of charge.

The principle is very simple and involves transmitting two complementary mirror image signals on different carrier frequencies; i.e. when one has a
pulse, the other has a gap. The base station would have no problem with this since they would look like two separate phone calls.

 
However, living cells would be unlikely to distinguish between the two carrier frequencies and the pulses on each would cancel and it would look like a
relatively harmless continuous wave. It would need very little extra bandwidth since only one of the signals need be used, with the other one being
effectively thrown away and they could all be dumped on the same frequency.



 
In theory, this technology could be applied to both handsets and base stations, but has not yet been tested.

The cell phone companies know about both methods to make cell phones safer but they do not seem to be interested, possibly because to implement
them would cost money with no extra benefit to themselves.

 
It looks very much as if they would prefer many people to become sick and perhaps die, rather than admit that that their safety rules are based on false
premises and that their current technologies are not yet safe.

What can we do about it ourselves?
Very few people would want to give up their cell phones, but if you have one, for your own personal safety, keep your calls on it short and infrequent so
that your body has a chance to recover in between times.

 
Use text (which takes seconds to transmit) rather than voice calls and avoid unnecessary Internet downloads.

 
The choice is yours, but spare a thought for the people living near the base stations. Some may be badly affected by their continuous radiation but they
have no choice.

 
Your cell phone calls will contribute to their problems, so your restraint may help them too.

Also, don’t forget your own personal sources of continuous radiation such as WiFi routers and DECT phone base stations, which can be even more
harmful since they are closer.

 
Avoid using WiFi altogether. Ethernet connections via cable are not only safer, but faster, more reliable and offer greater security. Various “Homeplug”
devices that connect to the Ethernet sockets of your computer and router via the household electricity supply is a second best alternative.

 
They are not perfect since there is still some radiation from the wiring; especially with those offering faster speeds.

DECT phones should also be avoided if at all possible. But, if you must have one, a reasonable compromise is to use only one that switches off its
base station automatically between calls. It the time of writing, the only DECT phones that do this are the Eco Plus models manufactured by Siemens;
e.g. the Siemens Gigaset C595.

 
However, make sure they are programmed to work in the Eco Plus mode since this is not the default setting.

 

Screening and its limitations

Many electromagnetically intolerant people will want to screen themselves from the fields but we need to understand a little about them to get the best
results.

The near-field
An alternating electromagnetic field consist of an electrical, field and a magnetic field.

 
The electrical field is produced by a voltage gradient and is measured in volts per meter. The magnetic field is generated by a flow of current and is
measured in tesla. When you are close to the source (typically within one wavelength) you are in the near-field, where the electrical and magnetic
fields are mainly separate.

At power line frequencies, the wavelengths run into thousands of miles, so you are bound to be in the near field for power lines.

 
For example, standing under an alternating power line would expose you to a voltage gradient due to the difference between the voltage of the line (set
by the power company) and the Earth. You would also be exposed to a magnetic field proportional to the current actually flowing through the line, which
depends on consumer demand.

 
Both the magnetic and the electrical fields can induce electric currents in your body and are potentially harmful, but the magnetic field is worse
because it penetrates living tissues more easily, goes through most walls and aluminium foil as if they were not there, and is very difficult to screen.

The far field
However, as you move away from the source, the two fields feed on each other’s energy and combine to give radio waves.

 
This is usually complete within a few wavelengths, after which you are in the so called far-field where all the power takes the form of radio waves. Your
exposure to these is usually measured in units of power (e.g. microwatts per square meter) or its associated voltage gradient (e.g. volts per meter).

The importance of this as far as we are concerned is that radio waves, are like light waves and are relatively easy to absorb and reflect. This can be
done, using earthed metal foil or other electrically conductive materials such as carbon-based paints and metalized textiles.

 
For practical purposes, this means that you can screen yourself against the radiation from a cell tower, WiFi router, or DECT phone base station if
they are several wavelengths away (several tens of centimeters) but not from a cell phone held against your head, where you are in the near field and
the raw magnetic component will penetrate deep into your brain.



To give an idea of the hazard, magnetic fields lower than one microtesla (a millionth of a tesla) can produce biological effects, but using a 2G (GSM)
cell phone or a PDA exposes you to low frequency magnetic pulses that peak at several tens of microtesla (Jokela et al. 2004; Sage et al. 2007).

 
These come mainly from the battery circuits and are well over the minimum needed to give harmful effects.

 
When they are added to the damaging effects of their microwave fields themselves, these devices are potentially the most dangerous sources of
electromagnetic fields and radiation that the average person possesses.
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Abstract

The purpose of this study was to test the effect of the Graham/Stetzer microsurge filters on the wellbeing of
teachers and on the behavior of their students in a private school (grades 1 to 12) in Toronto, Canada.  GS filters
remove electromagnetic frequencies from 4 to 100 kHz on indoor wiring and they were installed in this school
because one of the students is electrically sensitive.  Teachers were asked in a single blind study to complete a
questionnaire daily between January and March 2003 for a 6-week period (3 weeks with and 3 weeks without
filters).  Eighteen teachers out of 49 completed the questionnaire enough times to enable statistical analysis.
Symptoms improved for 55% of the teachers and got worse for 11% of the teachers while the filters were
installed.  Three teachers (16%) had no response to the filters and another three (16%) had mixed reactions
(some symptoms improved and some got worse).  Overall teacher wellbeing improved while the filters were in
place.  Teachers were less frustrated, less tired, less irritable.  They were better able to focus and had better
health, improved mood, and greater sense of accomplishment.  Student response appeared to be age-specific with
younger students responding more favorably than older students.  This preliminary study needs to be repeated in
other schools.  If the Graham/Stetzer filters are as effective as they appear to be, then the dirty electricity in
schools, homes, and offices can be reduced until other methods are in place to minimize the production and
distribution of this form of electrical pollution.

Introduction

Electrosensitivity, also known as electrical hypersensitivity, is a relative new phenomenon that first received
public attention in the early 1970s [1].  Symptoms of electrosensitivity resemble radiation poisoning experienced
by radar workers and include chronic fatigue, depression, headaches, body aches and pains, ringing in the ears,
eye discomfort, skin irritations, unnatural warmth or burning sensation in the face, nausea, dizziness, cardiac
palpitations, impaired sleep, memory loss, and confusion [2].  Individuals with severe symptoms may have
difficulty in public places and seek relief by minimizing their electricity use or by turning off the power supply
in their home.  Those with less severe symptoms may associate the daily headache or the excessive fatigue with
a stressful lifestyle.  One study estimates that two percent of the population may be electrically sensitive [3].

Students or teachers who suffer from electrical sensitivity in a school with computers, energy efficiently lighting,
photocopy machines and other electronic equipment are unlikely to do well in their work.  Electrical sensitivity
of one student at Willow Wood school prompted the present study and the recent commercial availability of the
Graham/Stetzer filters made this study possible.

Graham/Stetzer filters are capacitors that remove microsurges on electrical wires within the range of 4 to 100
kHz [4,5].  These microsurges include transients and harmonics of the 60 Hz frequency and consist of variable
spikes in the voltage that ride on top of the electrical distribution grid’s 60 Hz sine wave.  They are produced by
computers, television, energy-efficient lighting, dimmer switches, telephones, photocopiers and other electrical
appliances.  Once generated these microsurges flow along electrical wires.  In addition to the microsurges
generated within buildings, they can also enter buildings through the power distribution lines or through water
and gas pipelines by way of ground current.  These high frequency microsurges flowing along the ground and
along wires are a form of electrical pollution and are referred to as dirty power or dirty electricity.

In the present study we tested the effect of the Graham/Stetzer filters on the wellbeing of teachers and on the
behavior of their students in Willow Wood School, a private school (grades 1 to 12) in Toronto, Canada.
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Method

The Principal of Willow Wood agreed to having the Graham/Stetzer filters installed in her school and to
participate in a study on the effectiveness of these filters.  The study period extended from January 16th through
March 3rd 2003.  The GS filters were installed from February 4 to 24th inclusive and this provided a 2-week pre-
filter and a 1-week post-filter reference period for comparison.

Teachers were asked to complete a questionnaire twice daily (at 11:30 am and 3:30 pm) regarding behaviour of
students in their last class and they were asked to complete another questionnaire at the end of the school day
regarding their own physical well being and performance.  Teacher identity and individual responses to the
questionnaire were kept confidential.  The questionnaire was designed to test for internal consistency with
redundant questions. Participation was voluntary and teachers completed these questionnaires without knowing
the nature of the research that was being conducted (single blind study).

Questionnaire data were analyzed separately for each class and for each teacher since students in grades 1
through 6 (elementary school) spend most of their day in the same classroom and hence a reasonable estimate of
electromagnetic exposure is possible, while students in both middle school and high school (grades 7 to 12)
move to different classrooms each period and are exposed to a much more variable environment.  Similarly,
some teachers remain in one classroom while others rotate with the courses they teach.  Pre- and post-filter data
for individual teachers and classes were grouped and the results were compared to periods with the filters in
place using a two-tailed t-test at P < 0.05.  The effect of time (pre vs during vs post-filter) was assessed where
sufficient data existed.

Power quality was measured weekly in each classroom, in the cafeteria, gym, library, front office and other
places where either teachers or students were likely to spend part of their day.  Measurements were taken with a
Fluke 79 III meter (mV as rms, range to 20 KHz) connected to a Graham Ubiquitous Filter, which removes the
60 Hz sine wave.  An example of poor power quality (microsurges) and a 60 Hz sine wave are shown in Fig. 1.

A total of 50 Graham/Stetzer filters (capacitors) were installed in outlets throughout the school on February 4th
and left in place until February 24th.  The filters are small box-like units (5x4x9 cm) that plug into an outlet.
Each classroom had 1 or 2 filters and most of these probably went unnoticed.  A school of this size with the
number of computers and other office equipment requires approximately 150 GS filters and hence the dirty
electricity in the school was reduced but not eliminated (Table 1).  Filters improved quality by 50% for
frequencies up to 20 kHz.  Since these filters are effective for frequencies up to 100 kHz, additional
improvements were likely but were not measured.

Figure 1.  Example of microsurges in a school environment.  Data courtesy of Dave Stetzer, Electrical Pollution:
RF Frequencies and Your Health.  Talk presented at Willow Wood School, January 2004.
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Results & Discussion

The Graham/Stetzer filters improved power quality at Willow Wood School by filtering out high frequency
transients on indoor wiring.  The amplitude of frequencies below 20 kHz were reduced by approximately 50%
from an average of 23 mV (range 13-101 mV rms) to 13 mV (range 8-24 mV rms) (Table 1).

Table 1.  Dirty electricity monitored weekly in each classroom at Willow Wood School with and without
Graham/Stetzer Filters.

Willow Wood School Sample Dirty Electricity (mV, rms)
 Size mean range % change

without GS filter 130 23 13 - 101 57%
with GS filter 97 13 8 - 24

     

Although the amount of current in a transient is small, it changes rapidly and can generate large electromagnetic
fields.  These transients are likely to be more biologically active since they produce radio frequency signals that
are emitted into the environment and that can penetrate more deeply into tissue than can 60-Hz sine waves [6,7].

Despite the fact that the microsurges were not eliminated within the school, as many as 45% of the teachers
reported feeling less tired and less frustrated; 35% felt healthier; 30% were less irritable; 25% had improved
mood, more energy and a greater sense of satisfaction with their work while the filters were installed (Figure 2).
This was not a placebo effect since the teachers were unaware of the nature of the research that was being
conducted.

Teacher Response to Graham/Stetzer Filters at Willow Wood School

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

frustration

health

mood

energy

headache

accomplishment

pain

asthma

Percentage of Teachers

significantly better
slightly better
no change
slightly worse
signficantly worse

Figure 2.  Response of teachers at Willow Wood School to improved power quality with Graham/Stetzer filters.

If the response of the teachers is a sign of electrical sensitivity then as many as 7 to 10 of the 18 teachers (39% to
56%) may have some degree of electrosensitivity based on the data in Table 2.  The top candidate showed
improvements while the filters were in place in 11 of the 16 questions asked (69%).  These data are particularly
interesting since the filters were installed during February, a month which people associate with symptoms of
seasonal affective disorder (SAD).  During the period the filters were installed three teachers showed no
response and 2 teachers, both male, had a negative response.
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Table 2.    Individual teacher response to the Graham/Stetzer filters at Willow Wood School.

Teachers also documented student behaviour (but not student health) in this questionnaire.  In the lower school
(grades 1 to 6) students spend most of their time in the same classroom.  Sixty percent of the classes showed
signficant improvements in student behaviour (Table 3).  In grades 3 to 6, the time teachers had to spend dealing
with disruptions or starting a new lesson was reduced by 2 to 6 minutes per class.

In middle school (represented by grade 7, Table 4), only one class showed statistically significant improvements.
In two of the three classes, as much as 5 to 10 minutes were saved each period in unproductive activity while the
filters were installed.

In high school (grades 9 to 12, Table 5) as in middle school, students change classrooms each period and hence
their exposure to microsurges are likely to be much more varied than the data in Table 5 suggest.  Although there
were some positive responses (58% showed slight or signfiicant improvements in symptoms) there were also a
considerable number of negative responses (39%).

One interesting observation is that the net response (postive minus negative symptoms) decreased with
increasing grade level (Table 6).  What this suggests is that younger students may be more sensitive than older
students to poor power quality.  Similar results were observed for childhood leukemia with residential exposure
to magnetic fields.  Younger children were at greater risk for developing leukemia than older children [8].

The need for teachers to repeat instructions, the ability of students to focus on class work, and active particiation
by students in classes are shown in Figure 3 for all grades at Willow Wood School.  This figure clearly shows
that improved power quality is associated with behaviour that is more conducive to learning in the classroom.  It
also raises questions about students who may have learning disabilities or those with ADD or ADHD.  To what
degree are these symptoms associated with or exacerbated by poor power quality in the classroom?

Although Willow Wood is not the first school with Graham/Stetzer filters it is the first one that has been
documented scientifically.  More studies in schools, particularly elementary schools, are recommended.

Teacher Response to Graham/Stetzer Filters Summary
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53 f H 12 27% 0 0  ++ 0 0 0 0 0 0 0 0 0 0 0 0 0 6% 0% 94% 0% 0% 6%

65 f H 12 34%  ++ + 0 + + 0 + 0 0 0 0 0 0 + 0 - 6% 31% 56% 6% 0% 31%
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62 m H 9-14 45-47% 0 - 0 0 0 0 0 + 0 0 0 0 - 0 0 - 0% 6% 75% 19% 0% -13%

21 f E 12 35% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0% 0% 100% 0% 0% 0%
11 f E 12 45% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0% 0% 100% 0% 0% 0%

51 f H 22 7% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0% 0% 100% 0% 0% 0%

12 m E 11 48% - - 0 0 - 0 - 0 0 0 0 - 0 0 0 - 0% 0% 63% 38% 0% -38%
66 m H nd nd 0 0 0 0 0 0 0  -- 0 0  --  -- 0 0 0 0 0% 0% 81% 0% 19% -19%

 ++ significantly better 17% 0% 17% 6% 6% 6% 0% 0% 0% 11% 6% 0% 0% 0% 0% 0% 4%
+ slightly better 28% 44% 17% 22% 17% 11% 22% 22% 17% 0% 11% 22% 17% 6% 0% 0% 15%
0 no change 50% 44% 61% 72% 72% 83% 72% 72% 83% 89% 78% 67% 78% 94% 100% 83% 76%
- slightly worse 6% 11% 0% 0% 6% 0% 6% 0% 0% 0% 0% 6% 6% 0% 0% 17% 3%

 -- signficantly worse 0% 0% 6% 0% 0% 0% 0% 6% 0% 0% 6% 6% 0% 0% 0% 0% 1%
net response 39% 33% 28% 28% 17% 17% 17% 17% 17% 11% 11% 11% 11% 6% 0% -17% 15%
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Table 3.  Response of students in grades 1 to 6 to improved power quality with Graham/Stetzer filters at Willow
Wood School.

Table 4.  Response of students in grades 7 to improved power quality with Graham/Stetzer filters at Willow
Wood School.

A school in the Melrose-Mindoro School District in western Wisconsin had previously been categorized as a
"sick" building but attempts to remove mold, which was assumed to be the problem, did nothing to alleviate
symptoms among the staff.  After installation of the Graham/Stetzer filters both teachers and students had more
energy.  The school nurse documented these changes [9].  Of the 37 students with inhalers only 3 used them for
exercise-induced asthma before physical education classes.  Staff with allergies took less medication and
students with migraines experienced less pain.  Teacher absences for health-related reasons were dramatically
reduced after the filters were installed. The increase in modern electronics inside the school and "dirty" power
from similar sources outside the school were to blame.

Student Response to Graham/Stetzer Filters
G

ra
de

R
oo

m

w
ith

ou
t G

/S
 f

ilt
er

s

w
ith

 G
/S

 f
ilt

er
s

%
 o

f 
or

ig
in

al

un
pr

od
uc

tiv
e 

tim
e/

cl
as

s 
(m

in
)

tim
e 

to
 s

ta
rt

 c
la

ss

tim
e 

de
al

in
g 

w
ith

 d
is

tr
up

tio
ns

la
te

 f
or

 c
la

ss
 (

# 
st

ud
en

ts
)

ne
ed

 to
 r

ep
ea

t i
ns

tr
uc

tio
ns

st
ud

en
ts

' a
bi

lit
y 

to
 f

oc
us

ac
tiv

e 
st

ud
en

t p
ar

tic
ip

at
io

n

cl
as

sr
oo

m
 n

oi
se

si
gn

fi
ca

nt
ly

 b
et

te
r

sl
ig

ht
ly

 b
et

te
r

no
 c

ha
ng

e

sl
ig

ht
ly

 w
or

se

si
gn

fi
ca

nt
ly

 w
or

se

ne
t r

es
po

ns
e

 ++ + 0 -  --
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4 A5 18 14 78% 4.1* +  ++ + + + + - 14% 71% 0% 14% 0% 71%
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 ++ significantly better 20% 0% 20% 0% 20% 0% 20% 20% 11%
+ slightly better 60% 80% 80% 80% 80% 60% 80% 60% 74%
0 no change 0% 0% 0% 20% 0% 0% 0% 0% 3%
- slightly worse 20% 20% 0% 0% 0% 40% 0% 20% 11%

 -- signficantly worse 0% 0% 0% 0% 0% 0% 0% 0% 0%
net response 60% 60% 100% 80% 100% 20% 100% 60% 74%

* = statistically significant (P<0.05)
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- slightly worse 33% 33% 0% 33% 33% 33% 0% 67% 29%
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Table 5.  Response of high school students to improved power quality with Graham/Stetzer filters at Willow
Wood School.

Table 6.  Summary data for students and staff to improved power quality with Graham/Stetzer filters at Willow
Wood School.

Willow
Wood significantly slightly no change slightly signficiantly net change

lower school 11% 74% 3% 11% 0% 74%
middle school 5% 48% 19% 29% 0% 24%
high school 12% 46% 3% 34% 5% 18%

teachers 4% 15% 76% 3% 1% 15%

mean 8% 46% 25% 19% 2% 33%

Better Worse

High School Dirty Power (mV rms) Student Response to Graham/Stetzer Filters Summary
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10:00 11 D2 Law 24 22 93% 0 0 + + - - - + 0% 43% 14% 43% 0% 0%
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11:30 10 D2 Careers 24 22 93% 1.2 + + +  ++ - - - 14% 43% 0% 43% 0% 14%
11:30 10 D3 Civics 18 12 66% 0.6 + +  ++ -  ++ + + 29% 57% 0% 14% 0% 71%
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 ++ significantly better 0% 18% 12% 12% 18% 12% 0% 12% 12%

+ slightly better 47% 29% 47% 53% 47% 53% 41% 53% 46%

0 no change 6% 6% 6% 6% 0% 0% 0% 0% 3%

- slightly worse 47% 29% 29% 29% 35% 29% 53% 35% 34%

 -- signficantly worse 0% 18% 6% 0% 0% 6% 6% 0% 5%

net response 0% 0% 24% 35% 29% 29% -18% 29% 18%
nd = no data
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Response of students to improved power quality
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Figure 3.  Response of students from grades 1 to 12 at Willow Wood school to improved power quality after
installation of Graham/Stetzer filters.  Results are based on 25 classes.

Conclusions

These data suggest that poor power quality may be interfering with the education of students, particularly
younger students, and the performance of teachers.  If the improvements in wellbeing, behaviour and
performance that coincided with improved power quality at Willow Wood is a sign of electrical sensitivity then
the proportion of electrically sensitive people in the population may be 20-60% than the 2% reported in Sweden
[3].  This situation is likely to get worse as we continue to promote the use of computers in the classroom and as
we move towards wireless computer and communication technologies that generate radio frequency radiation.

The Graham/Stetzer filters provide one method by which individuals can improve power quality in their home,
work, or school environment.  They also provide a tool that enables scientists to study the biological effects of
poor power quality [10].
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Apple - "iPhone's SAR measurement may exceed the FCC exposure guidelines for body-worn
operation if positioned less than 15 mm (5/8th inch) from the body. When using iPhone near your
body for voice calls or for wireless data transmission over a cellular network, keep iPhone at least 15
mm (5/8th inch) away from the body, and only use carrying cases, belt clips or holsters that do not
have metal parts and that maintain at least 15 mm (5/8th inch) separation between iPhone and the
body."

SAR (Specific Absorption Rate) which is a measure of the rate at which energy is absorbed by the human
body when exposed to a radio frequency (RF) electromagnetic fields.
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It's interesting how manufacturers can "bury" this important consumer information somewhere deep in a
user's manual when Government regulations state otherwise. You can find the regulation in RSS-102:
2.6 User Manual Requirements
The applicant is responsible for providing proper instructions to the user of the radio device, and any
usage restrictions, including limits of exposure durations. The user manual shall provide installation and
operation instructions, as well as any special usage conditions, to ensure compliance with SAR and/or RF
field strength limits. For instance, compliance distance shall be clearly stated in the user manual.

The user manual of devices intended for controlled use shall also include information relating to the
operating characteristics of the device; the operating instructions to ensure compliance with SAR and/or
RF field strength limits; information on the installation and operation of accessories to ensure compliance
with SAR and/or RF field strength limits; and contact information where the user can obtain Canadian
information on RF exposure and compliance. Other related information may also be included.
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normal mode and with the distance of 0.39 inch (1cm) for a hot-spot mode from the user's body. To comply
with FCC RF exposure requirements, a minimum separation distance of 0.79 inch (2cm) for a normal
mode and 0.39 inch (1cm) for a hot-spot mode must be maintained from the user's body."

Casio - "For body-worn operation, this phone has been tested and meets the FCC RF exposure guidelines
when used with an accessory that has not metal parts and that positions the handset a minimum of 2cm
from the body. Noncompliance with the above restrictions may result in violation of RF exposure guidelines."

Pantech - This device was tested for typical body-worn operations with the back of the phone kept 2cm from
the body. To maintain compliance requirements, use only belt clips, holsters, or similar accessories that
maintain a 2cm separation distance between the user's body and the back of the phone, including the
antenna."

HTC - "This device was tested for typical body-worn operations. To comply with RF exposure requirements, a
minimum separation distance of 1cm must be maintained between the user's body and the handset,
including the antenna."

Kyocera - "To maintain compliance with FCC RF exposure guidelines, if you wear a handset on your body,
use a Sprint-supplied or Sprint-approved carrying case, holster, or body-worn accessory. If you do not use a
body-worn accessory, ensure the antenna at least 0.886 inch (2.2cm) away from your body when
transmitting. Use of non-Sprint-approved accessories may violate FCC exposure guidelines."
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(54) Title: REDUCTION OF ELECTROSMOG IN WIRELESS LOCAL NETWORKS 

5 

Q (57) A bstract: A method and system for reduction of electrosmog in wireless local networks, one or more mobile network units (1) 

Q communicating with a base station (2) of a wireless local network (5). After a predefinable time interval without connecting signal, 

M the base station (2) changes over from the normal transmitting-receiving mode into a sleep mode, in which sleep mode no beacon 

o signals and/or other radio frequency signals are transmitted from the base station (2). If a mobile network unit (1) requires a network 

> connection, it transmits an alert signal, and, upon receiving the alert signal of the mobile network unit (1), the base station transmits 

� beacon signals to the mobile network unit (1) and changes over into the nonnal transmitting-receiving mode. 
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Reduction of Electrosmog in Wireless Local Networks 

This invention relates to a method and system for reduction of 

electrosmog in wireless local area networks (WLAN), one or more mobile 

network units communicating with a base station by means of radio frequency 

5 signals in a wireless local area network, which base station amplifies the radio 

frequency signals of the mobile network unit and/or connects the wireless local 

area network to a wired fixed network by means of bridge functions. In 

particular, the invention relates to a method and system in which a WLAN 

comprises a plurality of access points with differing transmission cells. 

10 The influence of electrosmog on the human body is a known 

problem. The health risk from mobile radio transmitters, handys and DECT 

telephones has been an explosive subject among the general public at least 

since the enormous breakthrough in mobile radio technology in the 1990s. To 

meet the concerns of science from the legislative side, the permissible limit 

15 values have thus been lowered several times, and technology has been 

increasingly focused on this problem. The risk of damage to health through 

electrosmog has also become better understood as a result of more recent and 

improved studies. When, for example, human blood cells are irradiated with 

electromagnetic fields, clear damage to hereditary material has been 

20 demonstrated and there have been indications of an increased cancer risk 

(Mashevich M., Folkman D., Kesar A., Barbul A., Korenstein R., Jerby E., Avivi 

L., Department of Human Genetics and Molecular Medicine, Tel-Aviv 

University, Tel-Aviv, Israel, "Exposure of human peripheral blood Iymphocytes 

to electromagnetic fields associated with cellular phones leads to chromosomal 

25 instability/' Bioelectromagnetics, 2003 Feb., 24(2): 82-90). In this study, for 

example, human peripheral Iymphocytes were exposed to continuous 

electromagnetic fields of 830 MHz in order to examine whether this leads to 

losses or gains in chromosomes (aneuploidy). Bigger changes lead to instability 

of the genome (= the totality of all genes of a germinal cell) and thereby to 

30 cancer. The human peripheral blood Iymphocytes (PBL) were irradiated at 

different average specific absorption rates (SAR) of 1 .6 to 8.8 W /kg over a time 

period of 72 hours in an exposure system based on a parallel plate resonator in 

a temperature range of 34.5 to 37.5 QC. The average absorption rate (SAR) and 

CONFIRMATION COpy 
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its distribution in the exposed tissue culture flask were determined by combining 

the measurement results with a numerical analysis based on a finite element 

simulation code. A linear increase in the chromosome No. 17 -- an aneuploidy 

(=numerical chromosome aberration) -- was observed as a function of the SAR, 

5 demonstrating that this radiation has a genotoxic effect. The SAR-dependent 

aneuploidy was accompanied by an abnormal mode of replication of the 

chromosome 17 region engaged in segregation (repetitive DNA arrays 

associated with the centromere), suggesting that epigenetic alterations are 

involved in the SAR dependent genetic toxicity. Control experiments (Le. 

10 without any radio frequency radiation) carried out in the temperature range of 

34.5 to 38.5 QC showed that elevated temperature is not associated with either 

the genetic or epigenetic alterations observed following RF radiation, these 

alterations being the increased levels of aneuploidy and the modification in 

replication of the centromeric DNA arrays. These findings indicate that the 

15 genotoxic effect of electromagnetic radiation is elicited via a non-thermal 

pathway. Moreover aneuploidy is to be considered as a known phenomenon in 

the increase of cancer risk. 

Thus it has been possible to show that mobile radio radiation can 

cause damage to genetic material, in particular in human white blood cells, 

20 whereby both the DNA itself is damaged and the number of chromosomes 

changed. This mutation can consequently lead to increased cancer risk. In 

particular, it could also be shown that this destruction is not dependent upon 

temperature increases, i.e. is non-thermal. Based on the scientific studies in the 

field, and owing to increasing pressure from the public, especially in the 

25 industrialized countries, epidemiological studies have been systematized by the 

World Health Organization (WHO) in the last few years, such as e.g. the 

currently running WHO Interphone Project, in order to be able to assess more 

precisely the health risks from electrosmog and work out corresponding 

guidelines. 

30 Local networks (LAN: Local Area Network) usually consist of so

called nodes which are connected via physical media, such as e.g. coaxial 

cable, twisted pair or optical fiber cable. These LANs are also referred to as 

wired LANs (wired fixed networks). In the last few years wireless LANs have 
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also become more and more popular (e.g. through developments such as the 

AirPort System of Apple Computer, Inc.). Wireless LANs -- also referred to as 

WLANs -- are especially suitable for integrating mobile units (nodes), such as 

e.g. laptops, notebooks, PDAs (Personal Digital Assistants) or mobile radio 

5 devices, in particular mobile radio telephones, with a corresponding interface, 

into a local computer network. The mobile nodes have an adaptor comprising a 

transceiver as well as a control card (such as e.g. infrared (IR) adaptor or a low 

frequency radio wave adaptor). The advantage of such mobile nodes is that 

they can be moved freely within the range of the wireless LANs. The mobile 

10 nodes communicate either directly with one another (peer-to-peer wireless 

LAN) or send their signal to a base station which amplifies the signal and/or 

passes it on. The base stations can likewise comprise bridge functions. Via 

such base stations with bridge functions, so-called access points (AP), the 

mobile nodes can access the wireless LAN on a wired LAN. Typical network 

15 functions of an access point comprise the transmission of messages of one 

mobile node to another, the sending of messages from the wired LAN to a 

mobile node and the transmission of messages of a mobile node to the wired 

LAN. 

There exist many different access methods for WLAN in the state of 

20 the art which make it possible for a user of a mobile network device to access a 

wireless local network. One of these access methods, such as e.g. Carrier 

Sense Multiple Access/Collision Detection (CSMAlCD) or token passing have 

proved to be highly successful in their industrial application. Today the use of 

local or wide area networks usually does not have any clearly defined, 

25 predetermined characteristics anymore. With the growth of heterogeneous 

multimedia data exchange (e.g. video data streams, etc.) via WLANs, the 

Quality of Service (QoS) parameter for a particular type of data exchange (or 

application) has become more and more important. Such parameters comprise, 

for example, the highest possible bandwidth, lowest possible delay, etc. For 

30 such accesses, new access methods in the asynchronous or synchronous 

networks have been developed and can be found in the state of the art. 

Together with the growth of the WLAN and the standardization of the 

access methods and the physical layer specifications for WLANS, such as e.g. 
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the 802.X physical layer protocols and non- 802.X protocols (e.g. ATM: 

Asynchronous Transfer Mode Protocol), the security needs of users and service 

providers of such networks have also become greater and greater. 

Unambiguous network recognition as well as user identification and/or 

5 authentication thereby complement one another. Within a WLAN, an AP 

transmits so-called Service Set IDentifier (SSID) when a mobile network unit 

tries to integrate itself in the wireless network. An SSID is an unambiguous 

identification, 32 characters long, which is assigned to the header of data 

messages sent over the network, and serves as a password for the mobile 

10 network units. The SSID differs from one WLAN to another. That means that all 

APs and mobile network units of a particular WLAN must use the same SSID. 

A network unit which cannot support the unambiguous SSID will not be granted 

any network access via a base station or respectively an AP. As mentioned, in 

the 802.X network technology, such as e.g. the 802. 11 network technology. the 

15 network units normally communicate via an access point (AP). In the 

infrastructure mode, mobile network units can either communicate with one 

another or with network components of a wired network. An AP with bridge 

functions, which is connected to a wired network and one or more other access 

points, is referred to as the Basic Service Set (BSS). Designated as the 

20 Extended Service Set (ESS) are a plurality of BSS, which form in each case a 

sub-network. WLANs are usually operated in the infrastructure mode in order to 

provide access to other services, such as e.g. file server, printer services and/or 

the worldwide backbone network (Internet). In the 802.X technology, an SSID 

concerns in each case a Basic Service Set. Thus a mobile unit can only have 

25 network access to a BSS if it supports the corresponding SSID. SSIDs are 

sometimes referred to as network names since the SSIDs unambiguously 

designate or identify a network. 

The physical range of an AP is called the Basic Service Area (BSA). 

If a mobile node is located within the BSA of an AP, it can communicate with 

30 this AP if the AP is likewise within the signal range (Dynamic Service Area 

(DSA» of the mobile node. Mobile nodes typically have a signal strength of 1 00 

mwatt to one watt. To connect the wireless LAN to the wired LAN, it is important 

for the AP to determine whether a particular message (information frame) on 

the network is intended for a node which lies within the wired LAN or within the 
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wireless LAN, and to pass on this information, if necessary, to the 

corresponding node. For this purpose APs have so-called bridge functions, e.g. 

corresponding to the standard IEEE Std 802. 10-1990 "Media Access Control 

Bridge" (31 -74 ff). With such bridge functions, a new mobile node is registered 

5 in the wireless LAN, typically in a FOB (Filtering Database) of the AP in whose 

range the node is located. With each information frame on the LAN, the AP 

compares the destination address with the addresses (MAC addresses (Media 

Access Control Addresses)) which it has stored in the FOB, and sends, rejects 

or passes on the frame to the wired LAN or to the wireless LAN. The range of a 

10 wireless LAN is limited by factors such as e.g. wavelength of the signal, signal 

strength, impediments, etc. The radio frequency parameters cannot be selected 

freely, however. In most countries there are regulations, more or less strict, as 

mentioned further above, as concerns the low frequency transmission for 

wireless LANs (e.g. USA (FCC), Switzerland (BAKOM), etc.). This applies in 

15 particular to the USA, for example. In the USA the regulations are issued by the 

United States Federal Communications Commission (FCC) (0 15, Title 47, 

Code of Federal Regulations 1985). Three bandwidths are permitted: 902-928 

MHz, 2400-2483.5 MHz and 5725-5850 MHz. Many applications today use the 

900 MHz band. The quantity of data which can be transmitted over the 900 

20 MHz band is limited, however, by the narrow frequency bandwidth in this band. 

Therefore more and more applications are using the frequency band around 

2400 MHz. Future applications will presumably also use the band around 5800 

MHz in order to meet the growing demand for high data throughput. 

Despite increasingly strict national guidelines with respect to legally 

25 specified limits, the impact of electrosmog in WLANs on the human body can 

be considerable. Moreover it is to be expected that this impact will continue to 

increase in the future for many people. Two factors in particular are playing a 

role in this: First, more and more applications require additional, usually higher

energy frequency bands in order to be able to meet the growing need with 

30 respect to transmission rate. Second, the need for WLAN expansion in the 

private sphere as well as in the public sphere, e.g. in airports, railway stations, 

trains, restaurants, exhibition halls, etc., has by far not yet reached its peak. 

With the state of the art as a basis, there has been a lot of effort put into 

providing evidence for the detrimental effects of electrosmog and setting 
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corresponding limits. Limits and guidelines alone will not suffice, however, to 

further contain the electrosmog in WLANs since the development in WLANs 

runs in exactly the opposite direction, as mentioned above. WLANs even 

represent zones in which people usually spend longer periods of time (place of 

5 work, Internet, network games, etc.) and are therefore to be considered as 

particularly problematic with respect to radiation impact. WLANs in the state of 

the art moreover send base stations, such as access points, so-called beacon 

signals periodically so that mobile units can recognize the network and 

authenticate themselves with an access point. These beacon signals comprise 

10 recognition signals, such as e.g. SSIDs and/or other radio frequency signals 

with control parameters. Even if no mobile units are located in the WLAN, the 

beacon signals continue to be transmitted periodically to the APs. This means 

that even when the WLAN is not being used at all, an underlying stress from 

electromagnetic radiation remains for persons in the Basic Service Area of an 

15 access point of the WLAN. For example, in the case of WLANs at places of 

employment, such as offices, etc., there exists therefore permanent stress from 

electrosmog from the WLAN on the employees of the company or organization. 

In the state of the art there exists only the possibility of further reducing the 

limits for electromagnetic radiation. 

20 It is an object of this invention to propose a new method and system 

for reducing electrosmog in wireless local networks which do not have the 

drawbacks described above. In particular a solution should be proposed which 

can be managed without any disruptive software and/or hardware adaptations 

and is thus easily achievable for existing WLAN technologies. 

25 These objects are achieved, according to the present invention, in 

particular through the elements of the independent claims. Further preferred 

embodiments follow moreover from the dependent claims and from the 

description. 

In particular, these objects are achieved through the invention in that, 

30 for reducing electrosmog in wireless local area networks (WLANs), one or more 

mobile network units communicate with a base station in a wireless local 

network by means of radio frequency signals, which base station amplifies the 



WO 2004/075583 PCT/CH2003/000138 

7 

radio frequency signals of the mobile network unit and/or connects the wireless 

local area network to a wired fixed network by means of bridge functions, the 

base station changes over from the normal transmitting-receiving mode into a 

sleep mode after a predefinable time interval without connecting signal to a 

5 mobile network unit, in the sleep mode no recognition signals and/or other radio 

frequency signals being transmitted from the base station, the base station 

being ready to receive radio frequency signals, however, when needing a 

network connection, a mobile network unit transmits an alert signal to the base 

station, and upon receiving the alert signal of the mobile network unit, the base 

10 station transmits to the mobile network unit the recognition signals necessary 

for the connection and changes over into the normal transmitting and receiving 

mode. The invention as described above has the advantage that electrosmog in 

WLANs can be greatly reduced during times when there is no network activity. 

At the same time energy consumption is also reduced since in sleep mode no 

15 beacon signals or other radio frequency signals are transmitted from the base 

stations. The whole method and system is achievable in particular without any 

hardware changes of any kind in the mobile network unit being necessary on 

the user side, nor on the side of the base stations, and it is therefore simpler 

and less expensive to achieve compared with other solutions. This means that 

20 not only are the costs for new hardware saved, but also the costs for installing 

it. It must also be pointed out that in mobile network units weight and space 

considerations often play a role too. The present invention requires neither 

additional hardware space, nor does it result in increased weight of the mobile 

terminal (network unit). For company-internal WLANs, for example, it also 

25 further increases security, making it more difficult for the WLAN to be used by 

unauthorized persons e.g. outside of business hours since no periodic beacon 

signal is sent anymore by the base station or base stations if they are in sleep 

mode. 

In an embodiment variant, when in need of a network connection, 

30 the mobile network unit transmits an alert signal only if it does not receive any 

recognition signal from a base station. This embodiment variant has the 

advantage, among other things, that no unnecessary alert signal has to be 

transmitted if the base station is already in normal transmitting-receiving mode. 
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This likewise results in a further reduction of electrosmog and at the same time 

energy saving in the mobile network units. 

In another embodiment variant, only the base station in whose basic 

service area (BSA) the mobile network unit is located changes over into the 

5 normal transmitting and receiving mode, the other base stations of the wireless 

local network remaining in their previous operating mode. This embodiment 

variant has the advantage, among other things, that the electrosmog can be 

further reduced since for mobile units which are at times stationary, such as 

e.g. when working with a laptop at one's place of employment, only the needed 

10 base station goes back into the normal transmitting-receiving mode. 

In still another embodiment variant, the base stations of the basic 

service areas (BSAs) bordering on the basic service area (BSA) of the base 

station in whose BSA the mobile network unit is located likewise change over 

automatically into the normal transmitting-receiving mode if they were 

15 previously in the sleep mode. This embodiment has, among other things, the 

same advantages as the preceding one, but during a shift of the mobile network 

unit from one BSA to the next, the base station of the bordering BSA is already 

in the normal transmitting and receiving mode. 

In an embodiment variant, the base station of the wireless local 

20 network changes over from sleep mode into the normal transmitting-receiving 

mode only if a network-specific recognition signal of the alert signal 

corresponds to a stored recognition signal of the wireless local network. This 

embodiment has the advantage, among other things, that the user as well as 

the service provider of the WLAN is given additional security. Through the 

25 additional authentication by means of a network-specific recognition signal, an 

unauthorized person, such as someone outside the company in the case of 

company WLANs, cannot even activate the normal transmitting and receiving 

mode of the WLAN or respectively of the base station. 

In an embodiment variant, at least parts of the network-specific 

30 recognition signal, such as e.g. supplementary information data, are definable 

for the wireless local network by a user of the mobile unit and/or by an operator. 
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This embodiment variant has, among other things, the same advantages as the 

preceding embodiment variant. The security can be further increased however 

through the addition of supplementary information data determinable by the 

user or operator. In an embodiment variant, these data can even be 

5 supplementary information data freely chosen by the user, whereby, as a 

borderline case, the supplementary information data could even be empty. As 

further embodiment variants, an unambiguous identification code of the user 

can be used as the supplementary information data. For example, this can be 

an IMSI (International Mobile Subscriber Identification) and/or a MSISON 

10 (Mobile Subscriber ISDN) which is stored on a SIM (Subscriber Identification 

Module) card of the mobile network unit. This has the advantage, among other 

things, that a particular user can be identified by means of the MSISON, and, if 

required, can be correspondingly authenticated, e.g. with a log-in password, 

etc., without the user having to be registered beforehand in the system, e.g. in a 

15 database. As an additional embodiment, it is even conceivable for the MSISON 

of a mobile radio device of the user to be used as the MSISDN, for example, 

the mobile radio device being one from which an access request was previously 

sent to a central unit. 

In a further embodiment variant, the alert signal is transmitted from 

20 the mobile unit in a network-independent way for each wireless local network. 

This embodiment variant has the advantage, among other things, that any 

mobile network unit can activate possibly available WLANs in a standard way, 

independently of a specific recognition signal, or at least can receive a beacon 

signal or similar signal of the network. 

25 In another embodiment variant, the wireless local network is set up 

based on the 802.X network technology, the recognition signals containing the 

corresponding Service Set Identifiers (SSIO). This embodiment variant has the 

advantage, among other things, that a standardized access method and 

standardized physical layer specifications with the 802.X layer protocols can be 

30 used for the WLANs. This allows a cost-effective implementation without it 

being necessary to depart from the standard methods. At the present time the 

standards of the Institute of Electrical and Electronics Engineers (IEEE) have 

taken hold worldwide in the WLAN area. Among the IEEE standards which 
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have gained acceptance are in particular the IEEE 802 standards for LAN 

(Local Area Network) technologies. 

In another embodiment variant, the wireless local network is set up 

based on Bluetooth technology. Among other things, this embodiment variant 

5 has the same advantages as the preceding one. In particular, Bluetooth is 

supported by a wide range of well-known hardware and software producers, 

such as e.g. Ericsson, IBM, Intel, Nokia, Toshiba, etc., which are themselves 

members of the Bluetooth Special Interest Group, which defines the Bluetooth 

standard. 

10 Embodiment variants of the present invention will be described in the 

following with reference to exaf!1ples. The examples of the embodiments are 

illustrated by the following attached figures: 

Figure 1 shows a block diagram illustrating schematically the 

architecture of an embodiment variant of a method and/or system according to 

15 the invention for reducing electrosmog in wireless local networks 5, one or more 

mobile network units 1 communicating by means of radio frequency signals 4 

with a base station 2 of a wireless local network 5, which base station 2 

amplifies the radio frequency signals 4 of the mobile network unit 1 and/or 

connects the wireless local network 5 to a wired fixed network by means of 

20 bridge functions. 

25 

Figure 2 shows a flow chart presenting schematically the architecture 

of a method and/or system in a wireless local network 5, whereby a beacon 

signal is constantly being transmitted from the base stations 2 in order to make 

a potential user aware of the availability of a WLAN 5. 

Figure 3 shows a flow chart presenting schematically the architecture 

of a method and/or system according to the invention in a wireless local 

network 5, the WLAN 5 having two different operating modes, such as a normal 

transmitting - receiving mode and a sleep mode. The figure shows in particular 

the course of switchover from the sleep mode into the normal transmitting -
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receiving mode when a mobile network unit 1 would like to use the wireless 

local network 5. 

Figure 1 illustrates an architecture which can be used to achieve the 

invention. In this embodiment example, one or more mobile network units 1 

5 communicate by means of radio frequency signals 4 with a base station 2, or 

respectively an access point, of a wireless local network 5. Wireless local 

networks 5 are also referred to as WLANs (Wireless Local Area Networks). A 

WLAN can be composed of one or more such base stations or respectively 

access points. The base station 2 amplifies the radio frequency signals 4 of the 

10 mobile network unit 1 and/or connects the wireless local network 5 by means of 

bridge functions to a wired fixed network. Base stations 5, or respectively 

access points, of a WLAN 5 can be connected e.g. via physical media such as, 

for instance, coaxial cable, twisted pair or fiber optic cable to assigned radius 

servers. The connection can comprise communication networks, such as, for 

15 example, mobile radio networks, such as a terrestrial mobile radio network, e.g. 

a GSM or UMTS network, or a satellite-based mobile radio network and/or one 

or more fixed networks, for instance the public switched telephone network 

(PSTN) and/or ISDN (Integrated Services Digital Network) or a suitable LAN 

(Local Area Network) or WAN (Wide Area Network). During log on of a mobile 

20 network unit 1 of a user in a WLAN 5, an identification code of the user is 

transmitted for authentication of the user together with supplementary 

information data, which can be determined by the user, via one of the APs 2 of 

the WLAN 5 to a central unit and/or radius server. The communication between 

the central unit and the access points 2 can take place e.g. via a TCP/IP 

25 interface and/or CORBA interface, an ATM module, a SMS and/or USSD 

gateway by means of special short messages, for example SMS (Short 

Message Services), USSD (Unstructured Supplementary Services Data) 

messages, or other techniques such as MExE (Mobile Execution Environment), 

via protocols such as GPRS (Generalized Packet Radio Service), WAP 

30 (Wireless Application Protocol) or another user information channel. The data 

transfer between the central unit and the access points 2 is initiated and carried 

out e.g. via transfer modules, implemented through software or hardware, of 

the central unit as well as of the access points. The mobile network units 1 or 

so-called mobile nodes can be e.g. laptops, notebooks, PDAs (Personal Digital 
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Assistants) or mobile radio devices, in particular mobile radio telephones. The 

mobile nodes are equipped through hardware and software with a 

corresponding interiace in order to integrate them in a local wireless computer 

network (WLAN). They communicate by means of radio frequency signals with 

5 the access points 2 of the WLAN 5. The mobile nodes 1 can comprise e.g. an 

adaptor, which includes a transceiver as well as a control card (such as e.g. an 

infrared (IR) adaptor or a low frequency radio wave adaptor). The mobile nodes 

1 are thereby able to move freely within the range of the wireless LAN 5. The 

access points 2 of the WLAN 5 can e.g. amplify the radio frequency signals of 

10 the mobile node 1 as well as comprise bridge functions which make it possible 

to access nodes 1 of a wired LAN from the wireless local network 5 and vice

versa. For transmission of the radio frequency signals, the access points 2 

comprise at least one antenna. The antenna can be e.g. a dipole antenna, a 

loop radiator such as a folded dipole, a Marconi aerial or a ground plane 

15 antenna, a directional antenna such as e.g. a yagi aerial, a turnstile antenna or 

a parabolic aerial, an omnidirectional antenna or a fractal antenna system. The 

radio frequency signals lie typically in the frequency bands reserved for wireless 

LAN between 800 MHz and 6000 MHz, such as e.g. three frequency bands set 

by the United States Federal Communication Commission (FCC) in the USA: 

20 902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz (0 1 5  of Title 47, Code 

of Federal Regulations). They can also be in the range of 400 MHz, for 

example, as is common e.g. with electronic, wireless garage openers, or at the 

WLL (Wireless Local Loop) frequencies auctioned a year ago in Germany and 

Switzerland, e.g. 26 GHz for wireless local loop methods. It is to be pointed out, 

25 however, that other frequencies are also possible, without affecting the scope 

of the invention. Thus, in principle, infrared signals can also be used for the 

invention such as e.g. IrOA, IR-LAN, etc. The bridge functions of the base 

station 2 can be achieved e.g. according to IEEE standard 802.1 0-1 990 "Media 

Access Control Bridges" pp. 31 -47. In the WLAN network recognition and user 

30 identification and/or authentication complement one another. For network 

recognition, an AP periodically transmits so-called beacon signals within a 

WLAN, which signals comprise e.g. Service Set IDentifiers (SSIO) and/or other 

control parameters for integrating a mobile network unit 1 into a wireless 

network. This applies in particular to the 802.X, such as e.g. the 802.1 1 network 

35 technologies, but also to Bluetooth and other network technologies. Beacon 
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signals are thus transmitted all the time to make potential users or respectively 

their mobile network units 1 aware of available WLANs 5. In the present 

invention, however, after a predefined time interval without a connection signal 

to a mobile network unit 1 , the base station 2 switches over from normal 

5 transmitting and receiving mode to sleep mode. Understood by "normal 

transmitting and receiving mode" is the normal operating mode of the AP during 

which mobile network units 1 can access the APs or not. 

In a flow chart, Figure 2 illustrates how a mobile network unit 1 

recognizes the WLAN and connects thereto before the user can authenticate 

10 himself e.g. with the central unit and/or radius server. As mentioned, the base 

station in normal transmitting and receiving mode transmits beacon signals 

periodically 1 1 . Even when no mobile network units are located in the WLAN, 

the beacon signals continue to be periodically transmitted from the APs. The 

SSID can be an unambiguous identification symbol, 32 characters long, which 

15 is assigned to the header of data messages sent over the network and which 

serves as a password for the mobile network units. The SSID differs from one 

WLAN to another. That means that all APs and mobile network units of a 

particular WLAN must use the same SSID. A network unit which cannot support 

an unambiguous SSID will normally not be granted any network access via a 

20 base station or respectively an AP. In the secure access mode (802.x) of the 

APs, the SSID from base station 2 and mobile network unit 1 must agree. In the 

non-secure access mode, a mobile network unit 1 can log on with the 

configured SSID, a blank SSID, or with the 881D set on "any:' The beacon 

signals can be transmitted encrypted or unencrypted. The 802.1 1 network 

25 standard uses for encryption purposes WEP (Wired Equivalent Privacy), for 

example. WEP operates in three modes: no encryption, 40-bit encryption and 

1 28-bit encryption. The 802.1 1 standard encrypts only the data packets, 

however, and not the management packets. The 8SID is part of the beacon 

and probe management signal and is not encrypted when WEP is activated. A 

30 mobile network unit 1 receives the beacon signal 1 3, and recognizes the WLAN 

5 from the beacon. Default 881Ds of WLANs are e.g. "tsunami" - Cisco, "1 01 "-

3Com, "RoamAbout Default Network Name" - LucentlCabletron, "Default 

88ID", "Compaq" - Compaq, "WLAN" - Addtron (a popular AP), "intel" - Intel, 

"Iinksys" - Linksys, "Wireless". Thus if a mobile network unit 1 receives a 
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beacon signal 1 3, it logs on with the corresponding AP, and carries out the 

authentication 14 of the user, if necessary, e.g. with the central unit, before it 

has access to the WLAN 5. If the mobile node 1 does not receive any beacon 

signal, but nevertheless needs a WLAN connection, it continues to scan for 

5 beacon signals 1 5  until it has found an available WLAN. This applies to the 

normal transmitting and receiving mode. In the normal transmitting and 

receiving mode the AP automatically transmits a further beacon signal after a 

predefined time interval 1 2. In the case that a base station 2 switches over into 

sleep mode, no recognition signals and/or other radio frequency signals are 

10 transmitted anymore from the base station 2, i.e. also no beacon signals, but 

the base station 2 nevertheless remains ready to receive radio frequency 

signals 4 also in sleep mode. 

Figure 3 illustrates the method according to the invention on the side 

of the AP 2 when the base station 2 is in sleep mode. If a mobile network unit 1 

15 needs a network connection, it transmits an alert signal which is received by the 

base station 2. If, in the normal transmitting and receiving mode, the base 

station does not receive any connection signal from a mobile network unit 1 , the 

AP 2 waits for a predefinable period of time 24, if thereafter it still does not 

receive any connection signal 25, the base station 2 switches over into sleep 

20 mode 26, and waits 27 for a connection signal from a mobile node 1. Upon 

receiving an alert signal from a mobile network unit 1 , the base station 2 

transmits 22 the recognition signals necessary for the connection and/or 

beacon signals to the mobile network unit 1 (e.g. beacon signal), and, as 

described under Figure 2, carries out the authentication of the user of the 

25 mobile network unit 1 . All base stations 2 of a WLAN 5 can always switch 

together from sleep mode into the normal transmitting and receiving mode, or 

only those base stations 2 in whose basic service areas 3 the mobile network 

unit 1 is located, the other base stations 2 of the wireless local network 5 

remaining in their previous operating mode. It can make sense in addition for 

30 the base stations 2 of basic service areas 3 bordering on the basic service 

areas 3 of the base station 2 in whose BSA the mobile node 1 is located to 

automatically switch over into the normal transmitting and receiving mode if 

they were previously in sleep mode. In an embodiment variant, the mobile 

network unit 1, when needing a network connection, can transmit an alert signal 
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only when no recognition signal is received from a base station 2, or 

automatically every time it needs a WLAN, for example. It is furthermore 

possible for the base station 2 of the wireless local network 5 to switch over 

from sleep mode into the normal transmitting-receiving mode only when a 

5 network-specific recognition of the alert signal corresponds with a stored 

recognition signal of the wireless local network 5. This results in additional 

protection against unauthorized use of the WLAN. The security of the WLAN 5 

can be further increased in that at least parts of the network-specific recognition 

signal are definable for the wireless local network 5 by the user of the mobile 

10 unit 1 and/or by an operator. As a special embodiment variant, the MSISDN 

and/or IMSI of a mobile radio device of the user of the mobile network unit 1 

can be used as the supplementary information data. Moreover this can be 

stored on a SIM (Subscriber Identification Module) card of the mobile network 

unit. For other embodiments it can be important, however, that the alert signal 

15 is transmitted from the mobile network unit 1 in a network-independent way. 

This could be advantageous in particular for WLANs in public buildings, 

airports, etc. It is important to point out that the method or respectively system 

according to the invention can be achieved without modification of existing 

hardware on the side of the base stations 1 and on the side of the mobile 

20 network units 1 ,  requiring only modification of the corresponding software 

components. Of course it is also possible to achieve the method and system 

according to the invention through addition of corresponding hardware 

modules. 
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Claims 

1 . A method for reducing electrosmog in wireless local networks, one 

or more mobile network units ( 1 ) communicating with a base station (2) of a 

wireless local network (5) by means of radio frequency signals (4), which base 

5 station (2) amplifies the radio frequency signals (4) of the mobile network unit 

(1) and/or connects the wireless local network (5) to a wired fixed network by 

means of bridge functions, wherein 

the base station (2) changes over from the normal transmitting

receiving mode into a sleep mode after a predefinable time interval without 

10 connecting signal to a mobile network unit (1), in the sleep mode no recognition 

signals and/or other radio frequency signals being transmitted from the base 

station (2), the base station being ready to receive radio frequency signals (4), 

however, 

when needing a network connection, a mobile network unit (1) 
15 transmits an alert signal to the base station, 

20 

upon receiving the alert signal of the mobile network unit (1), the 

base station (2) transmits to the mobile network unit (1) the recognition signals 

necessary for the connection and changes over into transmitting and receiving 

mode. 

2. The method according to claim 1, wherein, when in need of a 

network connection, the mobile network unit (1) transmits an alert signal only if 

it does not receive any recognition signal from a base station (2). 

3. The method according to one of the claims 1 or 2, wherein only 

the base station in whose basic service area the mobile network unit (1) is 

25 located changes over into the normal transmitting and receiving mode, the 

other base stations (2) of the wireless local network (5) remaining in their 

previous operating mode. 
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4. The method according to claim 3, wherein the base stations (2) of 

the basic service areas (3) bordering on the basic service area (3) of the base 

station (2) in whose basic service area the mobile network unit (1) is located 

likewise change over automatically into the normal transmitting-receiving mode 

5 if they were previously in the sleep mode. 

5. The method according to one of the claims 1 to 4, wherein the 

base station (2) of the wireless local network (5) changes over from sleep mode 

into the normal transmitting-receiving mode only if a network-specific 

recognition signal of the alert signal corresponds to a stored recognition signal 

10 of the wireless local network (5). 

6. The method according to claim 5, wherein at least parts of the 

network-specific recognition signal are definable for the wireless local network 

(5) by a user of the mobile unit (1) and/or by an operator. 

7. The method according to one of the claims 1 to 6, wherein the 

15 alert signal from the mobile network unit (1) is transmitted in a network 

independent way for every wireless local network (5). 

8. The method according to one of the claims 1 to 7, wherein the 

wireless local network (5) is set up based on the 802.X network technology, the 

recognition signals containing the respective Service Set Identifier (SSID). 

20 9. The method according to one of the claims 1 to 7, wherein the 

wireless local network (5) is set up based on Bluetooth technology. 



WO 2004/075583 PCT/CH2003/000138 

1/2 

� 

• 

Cl 
-

LL 



WO 2004/075583 

2/2 

12 

NO 24 

YESr-______________ � 

22 

FIG. 3 

NO 

15 

NO 26 

PCT/CH2003/000138 

14 

FIG. 2 

YES 



INTERNATIONAL SEARCH REPORT '1;�;:lt��;��;n3� � 

A. CLASSIFICATION OF SUBJECT MATTER 
/ IPC 7 H04Q7/32 H04Q7 30 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 
Minimum documentation searched (classification system followed by classification symbols) 
IPC 7 H04Q H04B 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

EI��tronic data base co�.
sUlted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category 0 Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A US 5 884 196 A (LEKVEN ER IC J ET AL) 1-9 
16 March 1999 (1999-03-16 ) 
abstract 

figure 2 
column 6, 1 i ne 11 - line 31 

---
A WO 02 093778 A (QUALCOMM INC) 1-9 

21 November 2002 (2002-11-21) 
abstract 

paragraph '0009! - paragraph '0010! 
claim 1 

---
A US 6 339 694 B1 (NUCKOLS JEFFREY R ET AL) 1-9 

15 January 2002 (2002-01-15) 
column 3, 1 i ne 43 - 1 i ne 60 
abstract 

---
-/--

'CRr Further documents are listed in the continuation of box G. �r'''patent family members are listed in annex. 

o Special categories of cited documents: 
'T' later document published after the international filing date 

'A' document defining the general state of the art which is not or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the considered to be of particular relevance invention 

'E' earlier document but published on or after the International 'X' document of particular relevance; the claimed invention filing date cannot be considered novel or cannot be considered to 
'L' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another 'Y' document of particular relevance; the claimed invention citation or other special reason (as specified) cannot be considered to involve an inventive step when the 
'0' document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-

other means ments, such combination being obvious to a person skilled 
'P' document pubUshlllt.prior,.\otheinternational filing.date but in the art. " 

later than the priority date claimed 'B..' d06um'e �t member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

14 October 2003 22/10/2003 

Name and mailing address of the ISA Authorized officer 
European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

Tel. (+31-70) 340-2040, Tx. 31 651 epo ni, 
Dionisi, M Fax: (+31-70) 340-3016 

Form PCT/ISAl210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 1;�;:lI,�p;;��;n

3

N; '".' 

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category 0 Citation of document, with indication,where appropriate, of the relevant passages Relevant to claim No. 

A WO 02 07464 A (ER ICS SON T ELEFON AB L M) 1-9 
24 January 2002 (2002-01-24) 
page 2, line 5 - line 23 
page 15, line 11 - line 15 

-----

. '  ... ,. ,:' 

..,' , \ " 

Form PCT/ISAl210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
I�ation on patent family members 

'-I;���I'�;;;�;n
3

; 
Patent document Publication Patent family Publication 

Cited in search report date member(s) date 

US 5884196 A 16-03-1999 AU 717244 B2 23-03-2000 
AU 3569397 A 05-01-1998 
BR 9709555 A 11-01-2000 
eN 1228230 A 08-09-1999 
EP 0903047 A2 24-03-1999 
JP 2000515334 T 14-11-2000 
KR 2000016550 A 25-03-2000 
WO 9747149 A2 11-12-1997 

-----------------------------------------------------------------------

WO 02093778 A 21-11-2002 US 2002177461 Al 28-11-2002 
'," , US-- -..•. � 200£H;P;J,3@5 Al.,,· 21-11-2002 : r 

US 2002173326 Al 21-11-2002 
US 2002172165 Al 21-11-2002 
WO 02093788 Al 21-11-2002 
WO 02098015 Al 05-12-2002 
WO 02093953 Al 21-11-2002 
WO 02093954 Al 21-11-2002 
WO 02093948 Al 21-11-2002 
WO 02093812 A2 21-11-2002 
WO 02093778 Al 21-11-2002 
US 2003008657 Al 09-01-2003 
US 2002173327 Al 21-11-2002 
US 2002172169 Al 21-11-2002 

------------------------------------------------------- ----------------

US 6339694 Bl 15-01-2002 NONE 
-----------------------------------------------------------------------

WO 0207464 A 24-01-2002 US 6584330 Bl 24-06-2003 
AU 7121601 A 30-01-2002 
WO 0207464 Al 24-01-2002 

-----------------------------------------------------------------------

i. 

". 



Verso Filler Page♦ ♦

http://en.wikipedia.org/wiki/Verso


Electro-magnetic fields 
from mobile phones: 
recent developments

Lloyd’s emerging risks team report



 
 - 1 - 

Disclaimer 
 
This document is intended for general information purposes only. Whilst all care has been 
taken to ensure the accuracy of the information, Lloyd’s does not accept any responsibility 
for any errors and omissions. Lloyd’s does not accept any responsibility or liability for any 
loss to any person acting or refraining from action as the result of, but not limited to, any 
statement, fact, figure, expression of opinion or belief contained in this document. 
 
Date and version: November 2010, version 2.0 

 
Contact details 
Director, Performance Management Tom Bolt

020 7327 6700
tom.bolt@lloyds.com

Emerging Risks Team Trevor Maynard
020 7327 6141

trevor.maynard@lloyds.com

 Neil Smith
020 7327 5605

neil.j.smith@lloyds.com

 Jennie Kent
020 7327 5811

jennie.kent@lloyds.com

 
 
EMERGING RISKS TEAM 
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Executive Summary 
This paper considers whether exposure to electromagnetic fields (EMF) from mobile phone 
use can cause health problems and the impact this could have on the insurance industry. 
The main conclusions of the report are:    
 
1 The World Health Organisation recommends a precautionary 
approach. Despite the view of the WHO and the European Union that there is at present 
no conclusive evidence of adverse effects caused by EMF they believe the slow emergence 
of health impacts means that governmental bodies should impose exposure limits as 
recommended by the International Commission for Non-Ionising Radiation Protection. They 
also recommend longer term studies with people exposed for over ten years and with those 
exposed to higher levels.  
 
2 The majority of epidemiological studies show no increased risk of 
brain cancer. Most new scientific research studies into the health effects of EMF focuses 
on the possible increased risk of brain cancer. Although the majority find no increased risk 
they conclude that the long latency periods (time between exposure and the appearance of 
the disease) of some cancers mean that more long-term studies are needed before any risk 
can be ruled out.  Two studies have shown an increased risk of certain types of brain cancer 
but there are problems associated with the methodology of these studies.  Neither in vivo 
(experiments on laboratory animals) nor in vitro (experiments on cell cultures) studies 
provide evidence that exposure to EMF can cause an increase in cancer risk. 
 
3 No conclusive evidence of other medical issues has yet been 
demonstrated.  Other potential health issues resulting from exposure to EMF include 
self-reported symptoms such as headaches and dizziness, nervous system effects and 
impacts on reproduction and development. So far there is no conclusive evidence to support 
the theory that EMF causes any of these problems.  
 
4. More research needs to be conducted on how exposure affects 
children.   It is very difficult to make conclusions about the affects on children from 
studies on adults. There is some evidence showing that due to physiological differences 
children are actually subject to exposures higher than the recommended limits. Further 
research is needed to rule out risks in this area. 
 
5 Legal cases to date favour the mobile phone industry.  In Newman v 
Motorola (2002) the judge rejected the plaintiffs’ expert witness’ evidence that EMF causes 
brain cancer on the grounds that it was generally not widely accepted by the scientific 
community, and that there were flaws with recall bias in the studies. In Murray v Motorola 
(2009) the judge ruled that plaintiffs are not able to claim for damage caused by mobile 
phones which conform to US legislation. However, the case is proceeding alleging the 
defendants have fixed the results of their exposure tests and have suppressed information. 
 
6 EMF cases could be more complex than asbestos claims. Similar issues 
would occur such as the definition of an actionable injury, policy triggers and apportioning 
liability. The latter would be even more difficult than asbestos cases since in 70% to 80%1 of 
cases mesothelioma is caused by exposure to asbestos, whereas brain cancer arises in 
many more cases where there has been no exposure to EMF.  
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1. Introduction 
Mobile phone use has increased rapidly worldwide since the early 1990s. In June 2009 there 
were more than 4.3 billion mobile phone connections around the world2. Mobile phones emit 
radio and microwave frequency electromagnetic fields (EMF), and there are many concerns 
about possible health effects of such EMF exposure.  
 
There has been wide coverage of this issue in the press as well as a large body of scientific 
research into the issue. Unfortunately, due to the potential long term impacts of EMF 
exposure on health, there are so far no definitive conclusions as to whether EMF is harmful 
or not.  
 
To judge any potential impact of EMF on the insurance industry we should look at both the 
available scientific research and the implications that a conclusive link between EMF and 
disease could have to applicable policies.   
 
This document looks first at current views on EMF as stated by international bodies such as 
the World Health Organisation and the European Union, and then goes on to examine recent 
scientific research into the field. It finally considers the implications for the insurance industry 
by scrutinising current legal cases on EMF and any comparisons which can be drawn with 
asbestos.  
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2. Current Intergovernmental Position 
The position of the WHO and the EU is that at present there is no conclusive evidence that 
EMF exposure under the current legislative levels causes adverse effects on health. More 
research is needed on long-term studies with people exposed for over ten years. They 
therefore recommend a precautionary approach to the use of this technology and that 
governmental bodies impose exposure limits as recommended by the International 
Commission for Non-Ionising Radiation Protection (ICNIRP). 

2.1 WHO 
The WHO document ‘What effects do mobile phones have on people’s health?’ published in 
November 2006 states that “the evidence available does not provide a clear pattern to 
support an association between exposure to radio frequency (RF) and microwave radiation 
from mobile phones and direct effects on health.”3 However it cautions that lack of available 
evidence of detrimental effects on health should not be interpreted as evidence of absence 
of such effects and recommends a precautionary approach to the use of this communication 
technology until more scientific evidence becomes available. The WHO intend to update its 
position on EMF and health effects in 2010, after publication of the Interphone study (see 
section 3.2.1.1). 

2.2 EU 
The Scientific Committee on Newly Identified and Emerging Health Risks (SCNIEHR) 
updated its position on the Health Effects of Exposure to EMF in 20094. It concludes that 
mobile phone use for less than ten years is not associated with cancer incidence, though 
further studies are required to identify whether longer term human exposure might pose 
some cancer risk. It therefore also recommends a precautionary approach in line with the 
WHO. In 2008 the EU parliament passed a resolution on the mid-term review of the 
European Environment and Health Action Plan 2004-2010 which means it must update is 
position on the health risk associated with EMF and review exposure limits5. The parliament 
is due to respond in 2010. 

2.3 Exposure Limits 
Guidance on exposure limits is given by the International Commission for Non-Ionizing 
Radiation Protection (ICNIRP)6, which has been adopted by over 80 countries, and the 
Institute of Electrical and Electronics Engineers (IEEE) in the US. The rate at which radiation 
is absorbed by the human body is measured by the Specific Absorption Rate (SAR), and 
maximum levels are set by many governments, based on the ICNIRP and IEEE 
recommendations.  
 
In the US, the Federal Communications Committee has set a SAR limit of 1.6 watts per 
kilogram(W/kg), averaged over a volume of 1 gram of tissue, for the head. In Europe, the 
limit is 2 W/kg, averaged over a volume of 10 grams of tissue7. SAR values are difficult to 
measure and heavily dependent on the size of the averaging volume and so it is not possible 
to compare the two standards.  
 
Mobile phones are tested under worst case conditions by the committee - at the highest 
power level. The emitted power is often considerably lower than the maximum power due to 
various factors like power control and discontinuous transmission.  
 
Guidelines are drawn up with the intention of protecting against acute effects of high levels 
of EMF exposure, such as stimulation of nerve and muscle cells due to induced currents and 
tissue heating. The current potential health issues surround the possibility that health effects 
could occur at exposure levels below those set in the guidelines when exposure is over a 
longer term.8 
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3. Scientific Evidence of health effects  
This section looks at recent research into whether EMF exposure from mobile phones can 
cause adverse health effects. It first considers whether there is an increased risk of cancer 
by considering epidemiological, in vivo and in vitro evidence. The majority of epidemiological 
evidence shows no increased risk of brain cancer with EMF exposure. Two studies have 
shown an increased risk of certain types of brain cancer on the same side of the head as 
phone use, which is where the EMF is absorbed, however, it could not be concluded 
whether this was due to a causal effect or recall bias. Neither in vivo nor in vitro studies 
provide evidence that exposure to EMF can cause an increase in cancer risk. It then goes 
onto look at other potential health issues including self-reported symptoms, nervous system 
effects, reproduction and development and potential effects on children – so far there is no 
conclusive evidence to support the theory that EMF causes any of these problems. It should 
be noted, however, that more long-term studies are needed before any risk can be ruled out, 
particularly on children.  
 

3.1 Background 
In the 1980s first generation mobile phones, using analogue technology, only transmitted 
sound. Digital transmission and the global system for mobile communication started in 1991 
and included new developments such as data and image transmissions. Third and fourth 
generation mobile phones currently on the market offer additional services to the user such 
as high speed internet access. All mobile phone signals transmitted and received are in the 
form of waves in the Radio Frequency (RF) and Microwave parts of the spectrum. 

 

 

Since mobile phones are used close to the head and the radiofrequency is absorbed mainly 
within a small area of the skull near the handset, most research is into the possibility of 
mobile phone use increasing the risk of brain cancer, focusing on intracranial tumours 9.  

Other research into health effects of mobile phone use looks at self reported symptoms: 
nervous system effects; reproduction and development; and effects on children, all of which 
will be considered briefly below. 

 

Waves 

RF wave radiation is non ionizing radiation with wavelengths that range from 3kHz 
to 300MHz.  

Microwaves have wavelengths which range from 300Mhz to 300GHz and are also 
non ionizing.  

Non ionizing radiation means that the radiation does not have enough energy to 
cause direct damage to DNA, and so is unlikely to cause cancer formation via the 
mechanism of DNA damage. 
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3.2 Cancer 
There are three lines of investigation into whether exposure to EMF is involved in 
carcinogenesis: 
 
• Epidemiology (the study of groups of people to see if certain factors affect the health of 

populations). 
• In vivo experiments (on laboratory animals). 
• In vitro experiments (on cell cultures).  

 

Epidemiology 
Epidemiology is the field where the most research has been carried out. Absorption of EMF 
from mobile phones is highly localised; therefore the preferred side of the head during 
mobile phone use becomes an important parameter of the exposure estimation. This means 
there is particular interest in the comparison of cancer rates in ipsilateral phone use (where 
the phone was used against the same side of the head to where the tumour occurred) and 
contralateral phone use (where the phone was used against the opposite side of the head to 
where the tumour developed). It is also interesting to see if more brain tumours occur in the 
region of the brain nearest the ear, as this is where most of the EMF will be absorbed. 
 
Most epidemiological studies look at whether there is a greater risk of brain cancer with EMF 
exposure. Many of these studies refer to odds ratios (OR) and confidence levels (CL).  The 
glossary at the conclusion of this report provides an explanation of these terms.  
 
 
1. Interphone Study 
The Interphone study is a series of multi-national case-control studies (see glossary) 
coordinated by the International Agency for Research on Cancer, designed to assess 
whether RF exposure from mobile telephones is associated with cancer risk. There were 13 
participating countries, and the studies included 2,708 cases of gliomas and 2,408 cases of 
meningiomas (both benign and malignant), as well as around 1,000 cases of acoustic 
neuroma, 600 cases of parotid gland tumours and their respective controls(see glossary)10. 
Information on past mobile phone use was collected during face-to-face interviews with 
regular users of a mobile phone. Regular was defined as having had an average of at least 
one call per week for a period of more than six months.  
 
The results of the study on gliomas and meningiomas (see glossary) were published on 17 
May 2010,11 12, Surprisingly, the results showed that people who had been a regular mobile 
phone user are less at risk of developing brain tumours (Glioma OR 0.81, 95% CL 0.70-0.94, 
Meningioma OR 0.79, 95% CU 0.68-0.91). This possibly reflects participation bias or other 
methodological limitations. No elevated risks were seen more than ten years after first phone 
use, or for all deciles of lifetime number of phone calls and nine deciles of cumulative call 
time. In the highest decile of recalled cumulative call time (more than or equal to 1,640 
hours), an increase in risk was seen (Glioma OR was 1.40, 95% CR 1.03-1.89, Meningioma 
OR 1.15, 95% CL 0.81-1.62) but there were implausible values of reported use in this group, 
which prevents conclusions being drawn. Increased risks were seen for gliomas in the 
temporal lobe (the region of the brain located nearest the ear) compared to other lobes of 
the brain, but because the CLs around the lobe-specific estimates were wide it is again 
difficult to draw firm conclusions. ORs for glioma tended to be greater in subjects who 
reported usual phone use on the same side of the head as their tumour than on the opposite 
side.  
 
Overall the study concludes no increase in risk of glioma or meningioma was observed with 
use of mobile phones. Though there are suggestions of increased risk in the top 10% of 
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cumulative call time, gliomas in the temporal lobe and in subjects who reported ipsilateral 
phone use biases and errors limit the strength of the conclusions and no causal link can be 
drawn from the study. The study also concludes that the possible effects of long-term heavy 
use of mobile phones require further investigation 
 
There have been several issues with regards to the Interphone study design:13 

a) Selection bias – refusal to participate is related to lower use of mobile phones in controls, 
and this could result in a downwards bias in odds ratios for regular mobile phone use. 

b) Potential error in the recall of phone use – errors appeared to be larger for duration of 
calls than for number of calls, and phone use was underestimated by light users and 
over estimated by heavy users.  

c) The possible effects of recall errors were evaluated and results suggest that random 
recall errors can lead to a large underestimation in the risk of brain cancer associated 
with mobile phone use. 

 
In response to these criticisms  the IARC published a paper on the methodology used and 
recalculated the results before production of the findings outlined above14. This was one of 
the reasons publication of results were delayed (they were expected in 2005), and though 
the IARC have made efforts to correct these issues, there is still criticism of the Interphone 
study.  Methodological limitations could be the reason behind some of the findings, 
particularly those indicating people using mobile phones are less likely to develop brain 
cancer. 
 
The report concludes saying that the majority of subjects in this study were not heavy users 
by today’s standards, with a median of two to two and a half hours of reported use per 
month. Today it is not unusual for young people to use mobile phones for an hour a day or 
more, though increasing use is tempered by lower emissions from newer technology phones 
and the increasing use of texting and hands free operations that keep the mobile phone 
away from the head. As this increase in use in young people was not covered by Interphone, 
CREAL is co-ordinating a new project, MobiKids15 to investigate this issue  This project is 
funded by the EU to investigate the risk of brain tumours from mobile phone use in childhood 
and adolescence. 
 
Two of the most interesting papers in the Interphone study, which do find raised ORs (see 
glossary) are discussed below. 
 

2. Lahkola et al 200716 
This paper used the protocol of the Interphone study to look at 1,521 glioma patients and 
3,301 controls. The study found no evidence of increased risk of glioma related to regular 
mobile phone use (OR 0.78, 95% CL 0.68-0.91), nor any significant association with duration 
of use, years since first use, cumulative numbers of calls or cumulative house use. However, 
for more than ten years of mobile phone use reported on the side of the head where the 
tumour was located (ipsilateral use), an increased OR of borderline statistical significance 
(OR 1.39, 95% CI 1.01, 1.92) was found, whereas similar use on the opposite side of the 
head (contralateral use) resulted in an OR of 0.98 (95%CL 0.71, 1.37).  This result was 
particularly important as it was the first study where an observed increased OR for ipsilateral 
use was not compensated by an accordingly decreased OR for contralateral use, as would 
be expected under a hypothesised real effect.  However, assuming causality, it would also 
be expected that the effect of laterality becomes stronger with increasing exposure. For 
ipsilateral and contralateral use ORs would be more or less close to 1.0 among short-term or 
occasional mobile phone users, but would then grow with increasing exposure, and this was 
not found in this study. The report concludes that it found an indication of increased risk in 
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relation to reported ipsilateral phone use of more than ten years duration, but that this could 
be due to either chance, causal effect or information bias. As well as the methodological 
problems outlined above for the whole Interphone study, this paper discussed the potential 
uncertainty in reporting the side where the mobile phone is held, which introduces random 
error and potential bias if the case believes the mobile phone was the cause of the cancer.   

3. Schoemaker et al 200517 
This study also used the shared Interphone protocol to look at 678 cases of acoustic 
neuroma and 3,553 controls. The study found that the risk of acoustic neuroma in relation to 
regular mobile phone use in the pooled data set was not raised (OR 0.9, 95% CL 0.7–1.1). 
There was no association of risk with number of years of use, time since first use, lifetime 
cumulative hours of use, number of calls, or for analogue or digital phones separately, 
though as noted above cumulative number of hours of phone use and number of calls are 
subject to substantial misclassification in recall.  
 
The interesting results of this study were that risk of a tumour on the same side of the head 
as reported phone use (ipsilateral use) was raised for use of ten years or longer (OR 1.8, 
95% CL: 1.1–3.1), though risks were not raised for shorter durations of ipsilateral use, nor for 
overall ipsilateral use.  
 
Owing to the potential for the reported side of use being influenced by recall bias, the study 
also analysed the relation of tumour laterality to side of handedness, but this produced 
results which were compatible with, but not strongly supporting, the results on reported side 
of use. Again, the study outlines the potential of self reported side of phone use as an 
extremely biased variable, since hearing loss produced by the tumour could cause the user 
to change use to the other ear, cases could over-report ipsilateral use because they believe 
it caused their tumour and tumours might be detected earlier in ipsilateral use as they may 
notice the hearing loss sooner. These biases can act to increase and decrease the risk, and 
given the multiple, contrary sources of bias the paper concludes no firm conclusions can be 
drawn from the analysis of side of use.  
 

4. Findings of the WHO18 
The WHO document ‘What effects do mobile phones have on people’s health?’ published in 
November 2006 states that although weak and inconclusive, epidemiological evidence does 
not suggest that there are adverse health effects attributable to long term exposure to radio 
frequency and microwave frequency from mobile phones. However, it notes that recent 
studies have reported an increased risk of acoustic neuroma and some brain tumours in 
people who use an analogue mobile phone for more than ten years. 

5. Findings of the SCNIEHR19 
The SCNIEHR Reports ‘Health Effects of Exposure to EMF’ published in 2007 and 2009 
comment on the draft findings of the Interphone study. It mentions the pooled analysis of 
glioma (Lahkola et al. 2007) which showed no increased relative risk for long-term mobile 
phone users of ten years or more as well as no increased relative risk estimates for the 
highest categories of lifetime cumulative number of calls or lifetime cumulative duration of 
calls. It also discusses the meningioma pooled analysis (Lahkola et al. 2008) where relative 
risk estimates were slightly decreased, e.g. for mobile phone users of ten years or more 
(OR=0.91, 95% CL: 0.67-1.25). It comments on two meta-analyses of case-control studies 
which were not part of the Interphone study, Hardell et al. 2008, Kan et al. 2008. No overall 
risk for brain tumours were found in the work by Kan et al. (2008), whereas both meta-
analyses show an increased risk for brain tumours in long-term users (≥ ten years). 
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However, it concludes that both studies are of limited use because of inappropriate exclusion 
criteria and the combination of studies. 

The paper discusses the validation studies conducted on the Interphone project, as outlined 
above, and concludes that it remains an open question whether increased ORs observed for 
ipsilateral use in many studies are a mixture of true effect and reporting bias or are due to 
such reporting bias in their entirety.  
 

In vivo studies 
The SCNIEHR 2009 Paper states that the results of new studies add to the evidence that the 
RF fields such as those emitted by mobile phones are not carcinogenic in laboratory rodents. 
Some of the new studies have also used exposure levels up to 4 W/kg which is higher than 
most previous studies. Thus, these studies provide additional evidence that carcinogenic 
effects are not likely even at SAR levels that clearly exceed human exposure from mobile 
phones. Animal studies have not provided evidence that RF fields could induce cancer, 
enhance the effects of known carcinogens, or accelerate the development of transplanted 
tumours. However, there remain questions about the adequacy of the experimental models 
used and scarcity of data at high exposure levels.  

The WHO 2006 paper agrees with the SCNIEHR position, and stated that in vivo studies 
have found very small and reversible physiological changes. Evidence for an increased risk 
of developing cancer after exposure to RF or microwave fields was extremely weak. 
However, it cautions that there are difficulties in extrapolating findings from laboratory 
studies since the whole brain of rodents is exposed to the radiation as opposed to the small 
part of the brain with human mobile phone use, and thermal effects seen in rodents due to 
the increase in local temperature of the brain induced by the microwaves are negligent in 
humans (local increase in brain temperature has been estimated to be up to 0.1o C in 
humans). As the results of in vivo studies are inconclusive, it therefore concludes that the 
hypothesis that RF or microwave radiation is harmful and could have unknown or 
unrecognised effects on health, cannot be rejected. 

In vitro studies 
The radiation from mobile phones has much lower energy than the energy necessary to 
break chemical bonds, and it is therefore generally accepted that RF fields do not directly 
damage DNA and cause cancer by this mechanism. However, it is possible that certain 
cellular constituents are altered by exposure to EMF, such as free radicals, indirectly 
affecting DNA20. The WHO 2006 paper21 stated that in vitro studies have shown abnormal 
cell proliferation, changes in cell membranes and movement of ions and substances across 
membranes, though there are large difficulties interpreting these results. Moreover, a 
biological mechanism that explains any possible carcinogenic effect from RF or microwave 
fields has yet to be identified. The EU concurs, stating that in vitro studies regarding 
genotoxicity fail to provide evidence for an involvement of RF field exposure in DNA 
damage.  

Conclusions on cancer 
• Exposure to RF fields in unlikely to cause brain cancer in humans with exposure lasting 

under ten years22. For exposures over ten years, there are some indications that 
exposure to EMF can cause increased odds ratios for gliomas23 and acoustic 
neuromas24. However, it is not known whether these are causal effects or due to recall 
bias.  



 
 - 11 - 

• The conclusion that exposure to RF fields is unlikely to lead to an increase in cancer in 
humans is consistent with the observation that no visible increases are seen in the age 
specific incidence rates of tumours of the central nervous system in the Nordic countries 
over the last decade (Figure 2)25. A noticeable increase in the central nervous system 
tumour incidence rates from 1970 to the late 1980s, particularly in older men and 
women, is assumed to be an effect of improved diagnostic methods and appeared long 
before the widespread use of mobile phones.  
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Figure 2: Incidence of tumours of the central nervous system (CNS) from 1970 to 2003 
among men in the Nordic countries (Denmark, Finland, Iceland, Norway, Sweden), by age 
groups 20-39, 40-59, 60-79 and 80+ years (Engholm et al. 2008)26 

• However, due to very long latency times of some cancers (up to thirty years), it is widely 
agreed that long term studies are required to identify whether longer-term human 
exposure to mobile phone radiation may pose cancer risk27.  

• The recent implementation of digital mobile phone technology means that studies with 
exposures over ten years are small, and face many challenges as discussed above. The 
WHO2 cautions that “lack of available evidence of detrimental effects on health should 
not be interpreted as evidence of absence of such effects” and concludes that more long 
term studies are required before it can be determined whether long-term exposure to 
EMF does increase cancer rates.  

 

3.3 RF and self reported symptoms  
The SCNIEHR 2009 report28 concluded that scientific studies have failed to provide support 
for an effect of RF fields on self-reported symptoms, such as headache, fatigue, dizziness 
and concentration difficulties or well being, sometimes referred to as electromagnetic 
hypersensitivity (EHS). Scientific studies have indicated that a nocebo effect (an adverse 
non-specific effect that is caused by expectation or belief that something is harmful) may 
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play a role in symptom formation. There is no evidence supporting the theory that 
individuals, including those attributing symptoms to RF exposure, are able to detect RF 
fields.  
 

3.4 Nervous system effects 
The SCNIEHR 2009 report29 states that with the exception of a few findings in otherwise 
negative studies, there is no evidence that acute or long-term RF exposure at SAR levels 
relevant for mobile telephony can influence cognitive functions in humans or animals. There 
is some evidence that RF exposure influences brain activity as seen by 
electroencephalography (EEG) studies which record electromagnetic activity along the scalp 
in humans. Human studies also indicate the possibility of effects on sleep and sleep EEG 
parameters. However, findings are contradictory and there is a need for further studies into 
mechanisms that can explain possible effects on sleep and EEG. Other studies on functions 
and aspects of the nervous system, such as cognitive functions, sensory functions, structural 
stability and cellular responses show no or no consistent effects. There is also no evidence 
that exposure to RF fields at the levels relevant for mobile telephony have effects on hearing 
or vision.  
 

3.5 Reproduction and development 
The SCNIEHR 2009 reports concludes that the recent studies that addressed RF field 
effects on prenatal development in animals and the association of maternal mobile phone 
use with behavioural effects in children show that there are no adverse effects at non-
thermal exposure levels. 

3.6 Children 
There are many concerns about the exposure of children to EMF from mobile phones. The 
SCNIEHR 2009 report discusses this in detail. Children’s nervous systems have completed 
anatomical development at around two years of age, however, functional development 
continues up to adulthood, and could possibly be disturbed by RF fields. 

 

Figure 3:  Estimation of the penetration of electromagnetic radiation from a cell phone based 
on age using computer generated models (scale on right shows the SAR in W/kg)30  

There are several differences between exposure to EMFs for children and adults, in that 
children will have much greater cumulative lifetime exposures and also that dosimetric 
effects may be different. Part of this is due to children having smaller brains, so more of the 
brain is exposed to EMF, and part of it is due to greater conductivity of the brain tissue as 
children’s brains contains more water than adult brains.  

Several studies (Gabriel 2005, Martens 2005, Schmid and Uberbacher 2005, Peyman et al 
2007, Gandhi et al 1996) have indicated children have more conductive brain tissues, which 
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would lead to higher exposures. However, these were studies on the brains of dead animals 
and there are difficulties extrapolating this data from animals to children and from dead to 
living conditions. As shown in figure 3, the study by Gandhi et al (1996) was based on 
computer generated models.   

In another study of a computer generated model of a five year old child it was shown that 
when the model is exposed to electromagnetic fields at the ICNIPR reference levels of public 
exposure, the standardised limits were exceeded by 40% (Conil et al. 2008). It is important 
to realise that this study refers to far-field exposure only, for which the actual exposure levels 
are orders of magnitude below existing guidelines. Far field exposure can be roughly defined 
as the recipient of the exposure being more than two wavelengths away from the source of 
the EMF. This would be from, for example, a transmitter rather than near field exposure 
which is the recipient being around one wavelength away from the source.  

There are many difficulties extrapolating data from adult studies to children, and so it is 
important that further studies of the exposure of children to EMF should be carried out using 
a variety of models and exposure conditions. One positive conclusive result with regards to 
children and EMF exposure is that recent well conducted epidemiological studies provide 
evidence against an association between RF EMF exposure from broadcast transmitters and 
the risk of childhood leukaemia.  
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4. Insurance Implications 
When considering the potential impact EMF could have on the insurance industry it is of 
course important to look at what will happen if it is scientifically demonstrated that EMF 
causes adverse health effects. It is difficult to be certain of any future outcomes so this 
section looks at where insurance cover is likely to be triggered, the current legal situation 
with EMF cases and finally considers the issue of asbestos and whether any comparisons 
can be drawn. If EMF is proved to cause an increased risk of brain cancer it is likely the 
insurance industry will see claims under product liability policies for bodily injury.  
 
It is informative to look at recent legal cases to assess the current situation and the two 
following cases will be discussed in more detail below. Newman v Motorola (2002) is a very 
interesting case because the judge rejected the plaintiffs’ expert witness’ evidence that EMF 
causes brain cancer on the grounds that it was generally not widely accepted by the 
scientific community, and that there were flaws with recall bias in the studies.  
 
Murray v Motorola (2009) is another intriguing case because the judge ruled that plaintiffs 
are not able to claim for damage caused by mobile phones which conform to US legislation. 
However, the case is proceeding regarding allegations that Motorola et al fixed the results of 
their exposure tests and have suppressed conclusive information about the health risks EMF 
poses.  
 
Finally this section will draw comparisons between EMF and asbestos. The issue of 
asbestos and its implications is widely known throughout the insurance industry, and many 
comparisons can be drawn with EMF – the initial impression that it was a ‘wonder product’ 
coupled with potential very long-term serious health issues not understood at the start of its 
use. Like asbestos any EMF litigation will probably be long and complex – similar issues 
could occur such as the definition of an actionable injury, policy triggers and apportioning 
liability. The last issue will be particularly difficult, since brain cancer occurs without exposure 
to EMF, whereas mesothelioma usually arises from exposure to asbestos. 
 
4.1 Insurance Cover 
Should EMF prove to cause brain cancer, or any other adverse health effects, it is likely the 
main effect on the insurance industry will concern product liability claims for bodily injury. It is 
therefore interesting to look at recent legal cases where claimants have taken mobile phone 
manufacturers to court for bodily injury claims and also to look at asbestos and see what 
comparisons can be drawn between the two issues. 
 
4.2 Legal cases 
Newman v Motorola 200231 
In this US case Dr Newman claimed that his use of a wireless handheld telephone 
manufactured by Motorola caused his brain cancer. He filed for $800m compensation in 
2000. The court focused on the issues of general and specific causation – ie can the use of 
wireless handheld telephones cause brain cancer and did the use of the Motorola phone 
cause Dr Newman’s brain cancer.  
 
The plaintiff’s expert witness claimed that EMF exposure causes brain cancer, a theory 
which relies on maximum exposure occurring at the location where the phone was held and 
the cancer occurred. Other witnesses gave evidence that in fact the cancer Dr Newman had 
was ‘deeper’ in the brain than normal, and that the highest exposure had in fact not been in 
the location of the tumour  
 
Both sides filed motions to exclude the other’s expert testimony.  Because no sufficiently 
reliable and relevant scientific evidence in support of either general or specific causation had 
been offered by the plaintiffs, the defendants’ motion was granted and the plaintiffs’ motion 
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denied because it failed the Daubert principle (a set of guidelines governing the use of 
expert witness testimony in the US courts).  
 
The reasons the judge gave for not accepting the plaintiff’s evidence was that there had 
been no acceptance of the plaintiffs’ theory and technique of demonstrating cancer 
causation in the scientific community, pointing to problems with recall bias in the studies he 
put forward as evidence. 
 
The judge also said that overdue emphasis was put on the positive finding for isolated 
subgroups of tumours, and pointed out that there has been no overall change in the 
incidence of tumours such as Dr Newton’s, despite the increasing use of cell phones. The 
judge said that reliable epidemiology evidence is essential before any link between animal 
studies and human cancer causation can be made. The decision was appealed, but upheld 
by the appeals court.  
 
Although the ruling on this case was several years ago, there has not been a large amount 
of new scientific evidence since then. The judge’s verdict shows that to be liable, there must 
be relevant and reliable evidence that exposure to EMF causes brain cancer, and this must 
be generally accepted in the scientific community. It is also worth noting the emphasis on 
epidemiological evidence above that of in vivo and in vitro.  

Murray v Motorola 2009 32 
In this US case six separate complaints filed in November 2001 or February 2002 suing 
defendants including Verizon, Vodaphone, Nokia and Motorola were amalgamated together. 
The case was first heard in the Superior Court of the District of Colombia and then heard in 
the appeal courts in 2009.   
 
The complaints asserted virtually identical causes for action for intentional fraud and 
misrepresentation, negligent misrepresentation, strict product liability, failure to warn and 
defective manufacture and design, negligence, gross negligence, breach of express 
warranty, breach of implied warranty, conspiracy, violations of the Columbia Consumer 
Protection Act 2000, civil battery and loss of consortium.  
 
The plaintiffs alleged that Motorola et al have long been aware of numerous studies 
revealing that EMF from mobile phones have both thermal and non thermal effects that are 
severely harmful to human health. They allege mobile phone companies manipulated the 
research of the American National Standards Institute before the standards came in, and 
when SARs were specified in 1996, the Federal Communications Commission (the US 
regulator for interstate and international communications) allowed mobile phone 
manufacturers to self-certify their mobile phones within the SAR limits, even though SAR 
results are easily manipulated.  
 
The complaints continue that SAR values that the defendants report to the FCC are below 
the real values and actual values exceed the SAR limits established by the FCC.  They also 
allege that though they were aware of numerous solutions that could virtually eliminate the 
health hazards, the companies did not adopt these nor warn their users of potential risks or 
methods that could be used to minimise exposure.  
 
Judge Long, in the original case, said that the gist of the plaintiff’s complaints is that mobile 
phones that are sold in compliance with current FCC rules may nevertheless be deemed 
unreasonably dangerous under state law, so that wireless carriers and equipment 
manufacturers potentially may be subject to civil liability on that basis.  
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Judge Long concluded that the complaints are barred by doctrine of conflict pre-emption 
because, if successful, they would stand as an obstacle to the accomplishment of federal 
objectives. By urging a jury to find that the defendant’s cell phones emit unreasonably 
dangerous levels of RF radiation, even though the phones’ emissions are within the SAR 
guidelines adopted by the FCC, the plaintiffs are effectively seeking to lower the FCC’s 
current SAR standards.  

The FCC explained that the RF limits it uses “provide a proper balance between the need to 
protect the pubic and workers from exposure to excessive RF electromagnetic fields and the 
need to allow communications services to readily address growing marketplace demands”.  

The Superior Court ruled that all of the claims are barred on the basis of both express and 
implied federal pre-emption. Although the Appeal court found no express pre-emption, they 
concluded that federal law does impliedly pre-empt the plaintiff’s complains insofar as they 
seek to hold defendants liable for bodily injuries from cell phones that met the radio 
frequency radiation standards adopted by the Federal Communication Commission. 
However, they concluded that insofar as the plaintiffs’ allege that they were injured through 
use of cells phones that only met the FCC standard due to manipulation of the results; the 
claims are not federally pre-empted. Federal pre-emption also does not apply to the plaintiffs 
claims that phones purchased prior to 1996 (when the FCC applied SARs) have caused 
injury.  

This case is interesting because it shows that as long as manufacturers are making phones 
which comply with the FCC limits they are not liable for bodily harm caused by the exposure.  
The case about phones which do not meet the FCC standards has been allowed to proceed 
– it will be interesting to see the verdict because if the manufacturers are found to have been 
fixing the results of the standards tests, or to have suppressed evidence that EMF does 
cause harm then they will not only become liable for damages in this case, but many other 
cases are likely to follow.  
 
Were a similar case to occur in the UK, then it is possible a “state of the art” defence could 
be used, whereby as long as at the time of manufacture there was no indication that the 
product would be dangerous, manufacturers are not liable. This defence is an exception to 
the Consumer Protection Act 1987 which in the main, states that manufacturers are strictly 
liable for defective products, and claimants do not have to prove negligence. There is much 
discussion about the “state of the art defence” in British law and its future is uncertain. 

 

4.2 Lessons from Asbestos 
Many comparisons can be drawn between EMF and asbestos, and it is useful to look at the 
history of asbestos and the implications for the insurance industry to see what could happen 
with mobile phones if they prove to be harmful.  

Asbestos was a ‘wonder fibre’ when it was first discovered, able to withstand high 
temperatures but remain soft and pliable33. Its resistance to heat, electrical and chemical 
damage, as well as sound absorption and tensile strength properties meant it was widely 
used in the construction industry as fire retardant coatings, pipe insulation, fireproof drywall, 
flooring and roofing34.  

 
When it emerged in the 1980s that asbestos caused lung diseases claims for bodily injury 
started being made, and class action suits were brought in the US. Though asbestos 
primarily affected workers, it was not a workers compensation act or employer liability 
problem, but a products liability problem.  
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The impact on the insurance industry in general, and Lloyd’s in particular, is well known. The 
predicted cost of asbestos to the insurance industry is still rising. The UK Asbestos Working 
Party Update 2009 stated that the undiscounted cost of UK mesothelioma related claims to 
UK insurance market from 2009-2040 would be over £8bn which is double their estimate of 
£4bn presented in a 2004 paper35. Long latency periods and increasing life expectancy 
mean mesothelioma claims are likely to be with us for many years. The comparison here 
with EMF is obvious – if it is proven to cause cancer, then the injuries may not become clear 
until many years after the exposure due to similarly long latency periods. The danger with 
EMF is that, like asbestos, the exposure insurers face is underestimated and could grow 
exponentially and be with us for many years. 
 
Asbestos claims are complex, and there have been a large number of court cases on the 
issues, some of which are still ongoing. The three major issues with asbestos are injury, 
apportioning liability and the trigger of the insurance contract.  

Injury 
In terms of injury, simply inhaling asbestos fibres is not an injury, let alone an actionable one, 
as established in Bolton MBC v Municipal Mutual Insurance Limited (2006) and Durham v 
BAI (run off) (2009). In fact, people on the street will have a few thousand asbestos fibres in 
their lungs, whereas people exposed in industry have a few billions of fibres in their lungs36. 
Pleural plaques, small localised areas of fibrosis found within the pleura of the lung caused 
by exposure to asbestos fibres which have no symptoms, were compensated for since the 
1980s. However in 2007 the House of Lords ruled on the Rothwell v Chemical & Insulating 
Co. Ltd (Rothwell) case that plaintiffs could not claim for pleural plaques as they do not 
increase susceptibility to other asbestos related diseases, or shorten life expectancy and so 
do not constitute an actionable injury unless symptomatic37.  The situation differs in 
Scotland, as in 2009 the Damages (Asbestos-Related Conditions) Scotland Act was 
introduced, which means insurers will have to compensate for pleural plaques in Scotland. In 
2010 the Government upheld the previous House of Lords judgement and restated that this 
is not the case in England and Wales. In addition, it is worth noting that in the UK psychiatric 
illness due to anxiety about future disease is not actionable because it is not inevitable that 
exposure to asbestos will lead to mesothelioma. This is not the case in the US. Anxiety 
about mobile phones causing cancer is therefore not actionable in the UK, though may be in 
the US. 

Liability 
The second major problem with asbestos was how to apportion liability, since claimants may 
have worked in several workplaces and been exposed to asbestos in more than one place.  

In Fairchild v Glenhaven Funeral Services (2002) the judge ruled that employers were joint 
and severally liable and that it was sufficient for the claimant to prove that the defendant had 
materially increased the risk of contracting the disease. However in Barker v Corus (2006) 
the judge ruled that proportionate liability should be applied, with employers severally but not 
jointly liable. This was immediately followed by the Compensation Act 2006, in which the 
government decided all parties were jointly and severally liablea.  

This means a person liable in tort for having caused or permitted a negligent exposure to 
asbestos shall be 100% liable. Sienkiewicz v Grief (2009) confirmed this new tort, and that 
no mesothelioma is required to prove causation. This is where the biggest difference 
between asbestos and EMF occurs. Although if it is proved that EMF does cause cancer, the 

                                                 
a This Act applies only to asbestos 
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problem of apportioning liability due to different cell phones used at different times will be 
similar to the difficulties witnessed in determining which company was responsible for the 
injury caused by asbestos. However the situation is more complex with EMF than asbestos. 
Mesothelioma is, as a rule of thumb38 caused only by asbestos exposure. In contrast, 
incidences of brain cancer have been known for many years, and incidence varies hugely 
due to unknown factors.  

This can be seen by looking at a map of the US (Figure 3), which shows the huge variation 
in brain and nervous system cancers in the US by state. Therefore, it will be hard to decide 
who is responsible for the injury and whether cell phone antenna contribution can be 
separated from other potential radio-frequency radiation.  

 

 

Figure 3: Cancer Mortality Rates in the US for brain and other nervous system, white 
males 1970-94, National Cancer Institute, Cancer Mortality Maps and Graphs39. 

Trigger of the insurance contract 
Another interesting aspect is deciding when an injury was sustained or caused and 
accordingly whether an insurance policy will be triggered.  

In Bolton v Municipal Mutual (2006) it was established that angiogenesis (when the blood 
supply is established to the tumour), rather than the presence of the first mesothelial cell was 
the critical turning point. Angeniosis could be up to five years before diagnosis, whereas the 
first mesotheliomal cell could appear 10-20 years before diagnosis. Product liability policies 
are usually on a “claims made” basis, meaning the trigger is an injury happening or occurring 
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during the policy period. The policy is therefore not triggered until an actionable injury occurs 
ie when the claimant gets cancer, as opposed to when they breathe in asbestos fibres. 

Employers’ liability policies, on the other hand, are generally not on a “claims made” basis. 
Before the 1980’s they were usually indemnified on injury “sustained” during the policy. In 
the 1980’s this wording was changed to injury “caused” during the policy. There is currently 
ongoing employers’ liability trigger litigation on this issue.  

In Durham v BAI Run off Ltd (2009) Judge Burton said “sustained” meant “be caused”, 
deciding that injury is sustained and disease is contracted on angiogenesis but that the 
wording in insurance contracts should be construed to have effect as if there was a 
causation trigger because that is what everyone would have understood it to mean at the 
time the contracts were written. There was an appeal on the grounds that this is not in 
accordance with the ordinary meaning of the word “sustained” and a decision is awaited.  
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5. Conclusions 
The large bulk of scientific evidence shows that exposure to EMF from mobile phones does 
not cause cancer, with the exception of exposure over ten years where there are some 
indications of an increased risk of certain types of brain cancer, namely acoustic neuromas 
and gliomas. Similarly, other health problems, such as self-reported symptoms do not seem 
to be caused by EMF. However, the lack of long-term data coupled with the long latency 
periods of many cancers means that further long-term studies are needed to confirm there is 
no health risk from long-term low EMF exposure. 
 
With regards to the implication to insurance, as the current scientific evidence stands, it is 
unlikely that insurers will be liable for compensation for bodily injury on product liability 
policies. However, as asbestos has shown, new scientific developments coupled with a 
small number of key legal cases can change the situation very rapidly.  
 

Owner
Highlight
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6. Next steps 
Opinion on the issue of whether EMF causes adverse health effects is constantly changing, 
and therefore to monitor any potential impact EMF could have on the insurance industry it is 
important to keep up to date with new scientific research as well as legal cases on the 
subject. 

It will also be instructive to review the outcome of Murray v Motorola, as this case could 
prove a turning point in EMF litigation if it is found that manufacturers have suppressed 
evidence of harmful effects of EMF and are guilty of negligence. 

While this paper has looked at the potential health effects caused by EMF exposure during 
mobile phone use, much higher EMF exposure occurs in industrial situations, such as 
people working in the electricity generation, transmission and distribution industry40, and it 
may therefore be worthwhile to investigate whether there is more conclusive evidence that 
EMF exposure in these situations can cause bodily injury. 
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Glossary 
Acoustic neuroma: an acoustic neuroma is a benign tumour that may develop on the 
hearing and balance nerves near the inner ear. Approximately 3,000 cases are diagnosed 
each year in the US.  

Abestosis: A scarring of the lung tissue from an acid produced by the body’s attempts to 
destroy the asbestos fibres, with a latency period of 10-20 years. 
 
Averaging volume: When analysing the absorption rate, scientists take an area of the brain 
and average the SAR across that area. The size of this area varies across different 
countries.  
 
Carcinogenesis: The process by which normal cells are transformed into cancer cells. 
 
Case-control study: Persons who have developed a disease are identified and their past 
exposure to potential aetiological factors is compared to persons who do not have the 
disease. 
 
Confidence intervals (CI): Instead of estimating the parameter by a single value, an interval 
is given that is likely to include the parameter. Thus, confidence intervals are used to 
indicate the reliability of an estimate. For a 95% confidence interval the smaller the range, 
the more reliable the result. 
 
Contralateral: On the opposite side. 
 
Dose response: A change in effect on an organism caused by differing levels of exposure 
(or doses) to a stressor (usually a chemical) after a certain exposure time. 
 
Epidemiology: The study of how often diseases occur in different groups of people and why 
 

Federal pre-emption: Invalidation of state law if it conflicts with federal law. It can be 
express or implied pre-emption.  
 
Glioma: A cancer of the brain that begins in glial cells (cells that surround and support nerve 
cells. In the US, the incidence of glioma (the rate of new cases) has been estimated to be 
20,000 cases per year41 
 
Ipsilateral:  On the same side. 
 
Loss of consortium: The deprivation of the benefits of a family relationship due to injuries. 

 
Mesothelioma: A cancer of the mesothelial lining of the lungs and the chest cavity, the 
peritoneum or the pericardium with a latency period of 20-50 years. 
 
Meningioma:  A type of slow-growing tumour that forms in the meninges (thin layers of 
tissue that cover and protect the brain and spinal cord). Most meningiomas are benign and 
usually occur in adults. In the US, around 6,500 people are diagnosed with this tumour each 
year. 42 
 
Odds ratios: A statistic used to asses the risk of a particular disease if a certain factor is 
present. It is a relative measure of risk, telling how much more likely it is that someone who 
is exposed to the factor under study will develop the outcome as compared to someone who 
is not exposed.  
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1

INSURING CLAUSE 1: ERRORS & OMISSIONS

SECTION A: PROFESSIONAL LIABILITY
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim first made against the company named as the Insured in the
Declarations or any subsidiary and notified to us during the period of the
policy arising out of any:

negligent act, error or omission, negligent misstatement or negligenta)
misrepresentation;
breach of any contractual term implied by law concerning necessaryb)
quality, safety or fitness, or your duty to use reasonable care and
skill; 
breach of warranty of authority, breach of duty, breach of trust,c)
breach of confidence, misuse of information or breach of privacy;
libel, slander or defamation;d)
dishonesty of your directors, partners, officers or employeese)
provided that we maintain all rights of subrogation to recover such
legal costs and expenses from any director, partner, officer or
employee if they are found guilty of such a dishonest act; or
other act, error or omission giving rise to civil liability to your clientsf)
but not any breach of contract save as specified above;

committed by you or on your behalf in the course of your business
activities. We will also pay costs and expenses on your behalf.

SECTION B: BREACH OF CONTRACT
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim by a client first made against the company named as the Insured
in the Declarations or any subsidiary and notified to us during the period
of the policy arising out of any breach of client contract. We will also pay
costs and expenses on your behalf.

SECTION C: INTELLECTUAL PROPERTY RIGHTS
INFRINGEMENT
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim first made against the company named as the Insured in the
Declarations or any subsidiary and notified to us during the period of the
policy arising out of your infringement of any intellectual property right
in the course of your business activities. We will also pay costs and
expenses on your behalf.

SECTION D: POLLUTION LIABILITY
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim first made against the company named as the Insured in the
Declarations or any subsidiary and notified to us during the period of the
policy arising out of:

pollution or contamination of the atmosphere, or of any water, land,a)
buildings or other property;

any enforcement action in connection with the containment, clean-b)
up, removal or treatment of such pollution or contamination.

We will also pay costs and expenses on your behalf.

SECTION E: LOSS OF DOCUMENTS
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim first made against the company named as the Insured in the
Declarations or any subsidiary and notified to us during the period of the
policy arising out of destruction of, damage to, loss or mislaying of your
documents or documents in your care, custody or control. We will also
pay costs and expenses on your behalf.

SECTION F: COMPUTER VIRUS AND HACKING
ATTACK
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim first made against the company named as the Insured in the
Declarations or any subsidiary and notified to us during the period of the
policy as a direct result of:

any third parties’ financial losses arising directly from a hacking attacka)
or virus that has emanated from or passed through your computer
systems, or
any third parties’ financial losses arising directly from their inabilityb)
to access your computer systems in the way in which you have
authorised them to as a direct result of your computer systems’
failure or impairment due to a hacking attack or virus, or
any third parties’ financial losses arising directly from the loss or theftc)
of your data or data for which you are responsible or held to be
responsible arising directly from a hacking attack or virus.

We will also pay costs and expenses on your behalf.

SECTION G: LOSS MITIGATION
We agree to pay any reasonable costs necessarily incurred by you with
our prior written consent in respect of measures taken by you for the
sole purpose of avoiding or mitigating a claim or potential claim for which
you would be entitled to indemnity under INSURING CLAUSE 1 of this
Policy had such measures not been taken.

SECTION H: PAYMENT OF WITHHELD FEES
We agree to pay your withheld fees with our prior written consent in the
event that your client brings or threatens to bring a claim against you that
would be covered under INSURING CLAUSE 1, SECTIONS A or B for
an amount greater than your withheld fees if you attempt to recover the
withheld fees from them. Prior to payment of your withheld fees you must
obtain written confirmation from your client that they will not bring a
claim against you if you agree not to pursue them for your withheld fees
and provide it to us.

ALL SECTIONS
We will not make any payment on your behalf under any SECTION of

This Policy is a contract of insurance between you and us. Your Policy contains all the details of the cover that we provide, subject always to our
receipt of the Premium. This Policy consists of and must be read together with the Declarations and any Endorsements. This Policy is not complete
unless it is signed and a Declarations page is attached.

The Sections of this policy are identified by BLUE LINES across the page with WHITE UPPER CASE PRINT. Clause headings in blue UPPER CASE
PRINT are for information only and do not form part of the cover given by this Policy.  Other terms in bold lower case print are defined terms and
have a special meaning as set forth in the DEFINITIONS section and elsewhere. Words stated in the singular shall include the plural and vice versa.
However, this protocol does not apply to the STATUTORY CONDITIONS and subsequent Sections.

IMPORTANT: INSURING CLAUSES 1 and 2 provide cover on a claims made basis. Under these INSURING CLAUSES a claim must be first made
against the company named as the Insured in the Declarations or any subsidiary during the period of the policy and notified to us during the period of
the policy to be covered. 

In consideration of the Premium and in reliance upon the information that you have provided to us prior to commencement of this insurance and
which is deemed to form the basis of this insurance:

PREAMBLE

INSURING CLAUSES
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this INSURING CLAUSE in respect of any claim arising directly or
indirectly out of injury or damage:

from products or workmanship; ora)
that did not occur directly as a result of your business activities.b)

INSURING CLAUSE 2: EMPLOYEE BENEFITS LIABILITY
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim first made against the company named as the Insured in the
Declarations or any subsidiary and notified to us during the period of the
policy arising out of any negligent act, error or omission committed by
you or on your behalf in the administration of your employee benefit
program. We will also pay costs and expenses on your behalf.

Furthermore, we agree to pay on your behalf any costs and expenses
necessarily incurred with our prior written consent in respect of measures
taken by you with the object of avoiding or mitigating a claim for which
you would be entitled to indemnity hereunder had such measures not
been taken.

INSURING CLAUSE 3: THIRD PARTY LIABILITY
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim arising out of accidental injury or damage occurring during the
period of the policy in the course of your business activities. We will also
pay costs and expenses on your behalf.

However, we will not make any payment on your behalf under this
INSURING CLAUSE in respect of any claim:

which is covered under INSURING CLAUSE 1, or would be covereda)
under INSURING CLAUSE 1 but for the exhaustion of the limit of
liability or aggregate limit of liability of INSURING CLAUSE 1;
arising directly or indirectly out of any product.b)

INSURING CLAUSE 4: PRODUCTS LIABILITY
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim arising out of accidental injury or damage occurring during the
period of the policy in the course of your business activities in connection
with any product. We will also pay costs and expenses on your behalf.

However, we will not make any payment on your behalf under this
INSURING CLAUSE in respect of any claim which is covered under
INSURING CLAUSE 1, or would be covered under INSURING CLAUSE
1 but for the exhaustion of the limit of liability or aggregate limit of liability
of INSURING CLAUSE 1.

INSURING CLAUSE 5: TENANTS’ LEGAL LIABILITY
We agree to pay on your behalf all sums which you become legally obliged
to pay (including liability for claimants’ costs and expenses) as a result of
any claim arising out of accidental damage to premises leased to, hired by,
on loan to or held in trust by you or otherwise in your care, custody or
control occurring during the period of the policy in the course of your
business activities. We will also pay costs and expenses on your behalf.

However, we will not make any payment on your behalf under this
INSURING CLAUSE in respect of any claim:

which is covered under INSURING CLAUSE 1, or would be covereda)
under INSURING CLAUSE 1 but for the exhaustion of the limit of
liability or aggregate limit of liability of INSURING CLAUSE 1;
arising directly or indirectly out of any product.b)

INSURING CLAUSE 6: MEDICAL EXPENSES
We agree to pay medical expenses for injury caused by an accident
occurring during the period of the policy:
on premises you own or rent;

on ways next to premises you own or rent; ora)
because of your business activities;b)

provided that:
the injured person, at the time of the accident, is not entitled toc)
benefits under any workers compensation or disability benefits law
or similar law; and
the medical expenses are incurred and notified to us within one yeard)
of the date of the accident; and
the injured person submits to examination, at our expense, bye)
physicians of our choice as often as we reasonably require.

We will make these payments regardless of fault.

INSURING CLAUSE 7: COMMERCIAL PROPERTY
We agree to reimburse you up to the amount insured shown in the
Declarations for:

the cost of repairing damage occurring during the period of thea)
policy to your office buildings, including landlord’s fixtures and
fittings, walls, gates and fences, yards, car parks and pavements,
piping, ducting, cables, wires and associated control gear and
accessories on the premises and extending to the public mains but
only to the extent of your responsibility;
damage occurring during the period of the policy to contents ofb)
every description contained in your office;
damage occurring during the period of the policy to contents ofc)
every description kept at the home of your directors, officers,
partners or employees in the course of your business activities;
damage occurring during the period of the policy to contents ofd)
every description temporarily elsewhere, including while in transit;
the necessary and reasonable costs you incur following damagee)
occurring during the period of the policy to glass which belongs to
you or for which you are legally responsible for:

temporary boarding up;i)
repair of window frames or removal or replacement of fixturesii)
and fittings in the course of replacing the glass;
replacement lettering or other ornamental work and alarm foiliii)
on glass;

damage occurring during the period of the policy to money held inf)
the course of your business activities:
in the office during business hours, in transit or in a Bank Night Safe;g)
in the office outside business hours in a locked safe;h)
at the home of your directors, officers, partners or employees;i)
damage occurring during the period of the policy to the personalj)
belongings of your employees or visitors to the office provided they
are not covered under any other insurance;
the reasonable cost of compiling the documents, books of account,k)
drawings, card index systems or other records including film, tape,
disc, drum, cell or other magnetic recording or storage media for
electronic data processing that you need to continue your business
activities if these items have been lost or distorted as a direct result
of damage covered under this INSURING CLAUSE;
the costs you incur to replace locks and keys necessary to maintainl)
the security of your office or safes following theft of keys involving
force and violence occurring during the period of the policy;
the amount of any rent for the office which you are legally obligedm)
to pay for any period during which the office or any part of it is
unusable as a result of damage covered under this INSURING
CLAUSE.

We also agree to pay:
costs and expenses on your behalf;a)
compensation as shown in the Declarations if any of your directors,b)
officers, partners or employees who are aged between 16 and 70 on
the Inception Date shown in the Declarations suffers an injury in the
course of your business activities in a robbery or attempted robbery
and suffers:

death, permanent total disablement, loss of a limb or loss ofi)
sight as a direct result of the injury within one year of the date
of its occurrence;
temporary total disablement. The compensation for temporaryii)
total disablement will be the amount shown in the Declarations
per week, for a maximum of 104 weeks.

However, we will not pay compensation under more than one heading in
the Declarations for the same injury.

INSURING CLAUSE 8: BUSINESS INTERRUPTION
We agree to reimburse you up to the amount insured shown in the
Declarations for your loss of income, extra expense, loss of research and
development expenditure , project delay costs and accounts receivable
resulting solely and directly from an interruption to your business activities
caused by:

insured damage to your office or contents of every description ora)
to any other property used by you at your office;
insured damage to property in the vicinity of your office whichb)
prevents or hinders your access to your office;
insured damage at the premises of one of your suppliers, other thanc)
a supplier of water, gas, electricity or telephone services;
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failure in the supply of water, gas, electricity, or telephone servicesd)
to your office for more than 24 consecutive hours caused by insured
damage to any property;
your inability to use your office due to restrictions imposed by ae)
public authority following:

a murder or suicide;i)
an occurrence of a notifiable human disease;ii)
injury traceable to food or drink consumed at your office;iii)
vermin or pests at your office.iv)

HOW MUCH WE WILL PAY

The maximum amount payable by us for all claims, losses, damage, costs
and expenses and medical expenses shall not exceed the amounts shown
in the Declarations in respect of each INSURING CLAUSE unless limited
below.

However, solely with respect to any claims under this Policy that shall and
must be governed by Quebec law on the scope of our liability, we agree
to pay costs and expenses in addition to the Limits of Liability stated in
the Declarations.

Where more than one claim or loss arises from the same original cause
or single source or event all such claims or losses shall be deemed to be
one claim or loss and only one limit of liability shall be payable in respect
of the aggregate of all such claims or losses.

Where cover is provided under multiple SECTIONS of INSURING
CLAUSE 1 only one Limit of Liability shall be payable in respect of that
claim.

In respect of INSURING CLAUSES 1 to 5 we may at any time pay to you
in connection with any claim the amount of the aggregate limit of liability
or limit of liability (after deduction of any amounts already paid). Upon
such payment being made we shall relinquish the conduct and control of
and be under no further liability in connection with such claim except for
the payment of costs and expenses incurred prior to the date of such
payment (unless the aggregate limit of liability or limit of liability is stated
to be inclusive of costs and expenses).

In respect of INSURING CLAUSE 7 only:
At our option, we will pay for any damaged property on the followinga)
basis:

for the office, the cost of rebuilding or replacing the damagedi)
property;

for contents of every description, the cost of repair orii)
replacement as new.

If, at the time the damage occurs, the amount insured is less thanb)
85% of the total value of the office or contents of every description
insured, the amount we will pay will be reduced in the same
proportion as the amount insured bears to the total value of the
office or contents of every description insured.
The amount insured for the office and contents of every descriptionc)
will be adjusted monthly in line with any increase in nationally
published indices. We will not reduce the amount insured without
your consent.

In respect of INSURING CLAUSE 8 the amount we will pay will be:
the difference between your actual income during the indemnitya)
period and the income it is estimated you would have earned during
that period or, if this is your first trading year, the difference between
your income during the indemnity period and during the period
immediately prior to the loss, less any savings resulting from the
reduced costs and expenses you pay out of your income during the
indemnity period; and
any additional costs and expenses;b)
any project delay costs during the indemnity period, including thec)
total value of any milestone payments that were due in the indemnity
period but will no longer be received by you either during the
indemnity period or at any point in the future due to permanent
termination of the project;
any research and development expenditure irrevocably lost duringd)
the indemnity period; and
any accounts receivable, provided you keep a record of all amountse)
owed to you and keep a copy of the record away from your office.

YOUR DEDUCTIBLE

We shall only be liable for that part of each and every claim, loss or
medical expenses (which for the purpose of this clause shall be deemed
to include all costs and expenses incurred) which exceeds the amount of
the Deductible stated in the Declarations. Where more than one claim,
loss or medical expenses arises from the same original cause or single
source or event all such claims, losses or medical expenses shall be
deemed to be one claim, loss or medical expenses and only one

Deductible will apply.

If any expenditure is incurred by us which by virtue of this clause is your
responsibility then you shall reimburse such amount to us on our request
or where possible we will deduct such amount from any payment we make
to you.

DEFINITIONS

“Accounts receivable”1.
means:

all sums due to you from customers, provided you are unablea)
to effect collection thereof as the direct result of insured
damage to records of accounts receivable;
interest charges on any loan to offset impaired collectionsb)
pending repayment of such sums made uncollectible by such
insured damage;
collection expense in excess of normal collection cost andc)
made necessary because of insured damage.

“Administration”2.
means:

counseling employees, including their dependants anda)
beneficiaries, with respect to your employee benefit program;
handling records in connection with your employee benefitb)
program;
effecting enrolment or termination of any employee’sc)
participation in a plan included in your employee benefit
program;

interpreting your employee benefit program.d)

“Aggregate limit of liability”3.
means the maximum amount payable as stated in the Declarations
by us in respect of all claims, or in respect of all accidents giving rise
to medical expenses.

“Amount insured”4.
means the maximum amount payable by us as shown in the
Declarations in respect of each of INSURING CLAUSES 7 and 8.
The amount applies to each incident of loss or damage occurring
during the period of the policy provided always that after the first
incident of loss or damage you comply with our recommendations
to prevent any further incidents of loss or damage.

“Breach of client contract”5.
means your unintentional breach of a written contract relating to
the performance of your business activities for a client.

“Business activities”6.
means:
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in respect of INSURING CLAUSE 1, the business activities asa)
stated in the Declarations.
in respect of all other INSURING CLAUSES, the businessb)
activities as stated in the Declarations and shall include, for the
purpose of those business activities:

the ownership, repair and maintenance of your property;i)
provision and management of canteen, social, sports andii)
welfare organisations for the benefit of your directors,
officers, partners or employees and medical, fire fighting,
and security services;
attendance at conferences and tradeshows as either aniii)
exhibitor or visitor.

“Claim”7.
means a demand received by you for money or services, including
the service of suit or institution of arbitration proceedings. “Claim”
shall also mean a threat or initiation of a suit seeking injunctive relief
(meaning a temporary restraining order or a preliminary or
permanent injunction).

“Client”8.
means any third party with whom you have a written or implied
contract in place for the supply of your business activities in return
for a fee.

“Contents of every description”9.
means the contents of your office used in connection with your
business activities which are owned by you or for which you are
legally responsible, including:

computer and ancillary equipment (including monitors,a)
keyboards, printers and software), television and video
equipment, photographic, photocopying, surveying and
telecommunications equipment;
documents, briefs, manuscripts, plans, business books,b)
computers systems records and programs;
goods held in trust, stock and samples;c)
wines, spirits and tobacco kept for entertainment purposes;d)
works of art or precious metals;e)
fixed glass in windows, doors and fanlights, glass showcases,f)
glass shelves, mirrors and sanitary fixtures and fittings;
heating oil for the office contained in fixed tanks in the openg)
at the address shown in the Declarations;
tenant’s improvements, decorations, fixtures and fittingsh)
including, if attached to the building, external signs, aerials and
satellite dishes;
pipes, ducting, cables, wires and associated control equipmenti)
at the address shown in the Declarations and extending to the
public mains.

“Contents of every description” does not include money or the
personal belongings of your employees or visitors to the office.

“Costs and expenses”10.
means:

in respect of INSURING CLAUSES 1 (SECTIONS A to F only)a)
and 2,

your legal costs and expenses in the defence ori)
settlement of any claim made against you, and
your legal costs and expenses in the defence of anyii)
criminal claim made against you, provided that we
maintain all rights of subrogation to recover such legal
costs and expenses from any director, officer, partner or
employee if they are found guilty of such a criminal act,
and
the cost of bonds to release attachments but without anyiii)
obligation to furnish these bonds, and
interest on that part of any judgment we pay that accruesiv)
after entry of the judgment and before we have paid,
offered to pay, or deposited in court the part of the
judgment that is within the limit of liability.

in respect of INSURING CLAUSES 3 to 5,b)
your legal costs and expenses in the defence ori)
settlement of any claim made against you, and
the cost of bonds to release attachments but without anyii)
obligation to furnish these bonds, and

interest on that part of any judgment we pay that accruesiii)
after entry of the judgment and before we have paid,
offered to pay, or deposited in court the part of the
judgment that is within the limit of liability.

in respect of INSURING CLAUSES 7 and 8, the costs andc)
expenses incurred by you or on your behalf in establishing that
you have sustained a loss or damage and the quantum of such
loss or damage or the costs and expenses incurred by you or
on your behalf in mitigating any such loss or damage.
in respect of INSURING CLAUSE 7 only, the necessary andd)
reasonable costs and expenses you incur to remove debris
from the premises or the area immediately adjacent, following
damage covered under this INSURING CLAUSE.

Subject to all costs and expenses being incurred with the Claims
Managers’ written consent (such consent not to be unreasonably
withheld).

If costs and expenses are shown in the Declarations to be in addition
to the aggregate limit of liability or limit of liability in respect of any
of INSURING CLAUSES 1 to 5, and if a payment in excess of the
amount of indemnity available hereunder has to be made to dispose
of any claim or number of claims, our liability for such costs and
expenses shall be such proportion thereof as the amount of
indemnity available hereunder bears to the amount required to
dispose of such claim or claims.

Costs and expenses are always included in the amount insured in
respect of INSURING CLAUSES 7 and 8.

“Damage/damaged”11.
means direct physical damage to, or destruction of, or loss of
possession of, or loss of use of, tangible property. In respect of
INSURING CLAUSES 1, 3 and 4 damage does not include damage
to or destruction of, or loss of possession of, or loss of use of, or
corruption of, data.

“Documents”12.
means deeds, wills, agreements, maps, plans, records, books, letters,
certificates, forms, computer programmes or information stored,
written or punched into card or tape or magnetic discs or tapes or
any other data media and documents of any nature whatsoever,
whether written, printed or reproduced by any other method (other
than bearer bonds, coupons, banks notes, currency notes and
negotiable instruments).

“Employee”13.
means any person employed by the company named as the Insured
in the Declarations, or any subsidiary. Employee does not include
any director, officer or partner of the company named as the Insured
in the Declarations, or any subsidiary.

“Employee benefit program”14.
means group automobile insurance, group homeowners insurance,
group life insurance, group dental insurance, group health insurance,
profit sharing plans, pension plans, early retirement offerings,
employee investment subscription plans, Workers’ Compensation,
Unemployment Insurance, Social Security, Disability Benefit
Insurance, travel, savings or vacation plans or any similar benefit
programs.

“Extra expense”15.
means the necessary and reasonable extra costs and expenses you
incur in order to continue your business activities during the
indemnity period.

“Hacking attack”16.
means any malicious or unauthorised electronic attack including but
not limited to any fraudulent electronic signature, brute force attack,
phishing, denial of service attack, that has been initiated by any third
parties or by any employees and that is designed to damage, destroy,
corrupt, overload, circumvent or impair the functionality of
computer systems, software and ancillary equipment.

“Income”17.
means your total income from your business activities.
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“Indemnity period”18.
means the period beginning at the date of the damage, or the date
the restriction is imposed, and lasting for the period during which
your income or expenditure is affected as a result of such damage
or restriction, but for no longer than the number of months shown
in the Declarations.

“Injury”19.
means:

in respect of INSURING CLAUSE 1 death, bodily injury, mentala)
injury, illness or disease;
in respect of all other INSURING CLAUSES:b)

death, bodily injury, mental injury, illness, disease, shock,i)
mental anguish or humiliation; and
false arrest, detention or imprisonment; andii)
malicious prosecution; andiii)
wrongful entry into, or eviction of a person from, a room,iv)
dwelling or premises that the person occupies.

“Insured damage”20.
means damage to property provided that:

the damage is covered under INSURING CLAUSE 7; ora)
an insurer has paid the claim, or has agreed to pay the claim,b)
under any other insurance covering such damage.

“Intellectual property right”21.
means any intellectual property right including but not limited to
trademarks, trade secrets, broadcasting rights, domain names,
metatags and copyrights but does not include patents.

“Limit of liability”22.
means the maximum amount payable by us as stated in the
Declarations in respect of each claim or loss, or in respect of each
accident giving rise to medical expenses.

“Loss of a limb”23.
means loss by physical separation of a hand at or above the wrist, of
a foot at or above the ankle, and includes total and irrecoverable
loss of use of a hand, arm or leg.

“Loss of sight”24.
means total and irrecoverable loss of sight.

“Loss”25.
means direct financial loss sustained by you.

“Money”26.
means cash, bank and currency notes, cheques, travellers’ cheques,
postal orders, money orders, crossed bankers’ drafts, current
postage stamps, savings stamps and certificates, trading stamps, gift
tokens, customer redemption vouchers, company sales vouchers,
credit card counterfoils, travellers tickets and contents of franking
machines, all belonging to you.

“Medical expenses”27.
means reasonable expenses for:

first aid administered at the time of an accident;a)
necessary medical, surgical, x ray and dental services, includingb)
prosthetic devices;
necessary ambulance, hospital, professional nursing and funeralc)
services.

“Office”28.
means the office space (including any outbuildings) you occupy at the
address shown in the Declarations as more fully described in the
application form.

“Period of the policy”29.
means the period between the Inception Date shown in the
Declarations and the Expiry Date shown in the Declarations or until
the Policy is cancelled in accordance with GENERAL
CONDITION 10 of this Policy.

“Permanent total disablement”30.
means disablement which entirely prevents the injured person from
attending to any business or occupation for which he is reasonably
suited by training, education or experience for 24 calendar months
and at the expiry of that period being beyond hope of improvement.

“Project delay costs”31.
means any additional costs and expenses incurred by you as a direct
result of a delay to a project, including the interest charges incurred
from any reasonable loan required as a result of a delayed milestone
payment.

“Product”32.
means any tangible property (including containers, packaging, labelling
or instructions, but explicitly excluding any software, data, or source
code) after it has left your custody or control which has been
designed, specified, formulated, manufactured, constructed, installed,
sold, supplied, distributed, treated, serviced, altered, processed,
cleaned, renovated or repaired by you or on your behalf in the
course of your business activities.

“Research and development expenditure”33.
means your expenditure on research and development less the cost
of reusable materials consumed for the purposes of the research and
development.

“Subsidiary”34.
means any company which the company named as the Insured in the
Declarations controls through:

holding 50% or more of the voting rights, ora)
having the right to appoint or remove 50% or more of its boardb)
of directors; or
controlling alone, pursuant to a written agreement with otherc)
shareholders or members, 50% or more of the voting rights
therein.

“Temporary total disablement”35.
means disablement which entirely prevents the injured person from
attending to his business or occupation.

“Third party”36.
means any person or company who is not a director, officer, partner
or employee of the company named as the Insured in the
Declarations, or any subsidiary.

“Virus”37.
means any malicious software code including but not limited to any
logic bomb, Trojan horse or worm that has been introduced by any
third parties or by any employees and that is designed to damage,
destroy, corrupt, overload, circumvent or impair the functionality of
computer systems, software and ancillary equipment.

“We/our/us”38.
means the Underwriters named in the Declarations.

“Withheld fees”39.
means any contractually due fee that your client refuses to pay you,
but excludes any part of the fee that represents your profit or mark-
up or liability for taxes.

“Workmanship”40.
means any physical workmanship in manufacture, fabrication,
construction, erection, installation, assembly, alteration, servicing,
remediation, repair, demolition or disassembly (including any
materials, parts or equipment furnished in connection therewith) by
you.

“Wrongful act”41.
means any act or event the subject of INSURING CLAUSE 1 of this
Policy for which you have purchased coverage.

“You/your”42.
means:

the company named as the Insured in the Declarations, or anya)
subsidiary, and
any past, present or future employee, trainee, director, officerb)
or partner of the company named as the Insured in the
Declarations or any subsidiary.
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EXCLUSIONS

We will not
make any payment on your behalf for any claim, ora)
incur any costs and expenses, orb)
reimburse you for any loss, damage, legal expenses, fees orc)
costs sustained by you, or
pay any medical expenses:d)

EXCLUSIONS RELATING TO OTHER INSURANCES:

Marine and aviation1.
arising directly or indirectly from the ownership, possession or use
by you or on your behalf of any aircraft, hovercraft, offshore
installation, rig, platform or watercraft.

Auto2.
arising directly or indirectly from the ownership, possession or use
by you or on your behalf of any motor vehicle or trailer other than
injury or damage:

caused by the use of any tool or plant forming part of ora)
attached to or used in connection with any motor vehicle or
trailer;
occurring beyond the limits of any carriageway or thoroughfareb)
and caused by the loading or unloading of any motor vehicle
or trailer;
arising out of the use of any motor vehicle or trailerc)
temporarily in your custody or control for the purpose of
parking;

provided always that we will not make any payment on your behalf
or incur any costs and expenses in respect of any legal liability for
which compulsory insurance or security is required by legislation or
for which a government or other authority has accepted
responsibility.

Project-specific insurance3.
arising out of any projects for which you have purchased project
specific insurance.

Product guarantee4.
for costs incurred in the repair, alteration, reinstatement, inspection,
reconditioning or replacement of any product or part thereof and
any financial loss consequent upon the necessity for such repair,
alteration, reinstatement, inspection, reconditioning or replacement,
other than in respect of INSURING CLAUSE 1 when you are legally
obliged to pay these sums to a client.

Product recall5.
arising directly or indirectly from the recall of any product or part
thereof except for claims made under INSURING CLAUSE 1 where
you are legally liable for these costs to a third party as the direct
result of a wrongful act committed or alleged to have been
committed by you.

Employment practices6.
arising out of or resulting from any employer-employee relations,
policies, practices, acts, omissions, any actual or alleged refusal to
employ any person, or misconduct with respect to employees.

Employers’ liability7.
arising directly or indirectly out of injury to your directors, officers,
partners or employees.

However, this EXCLUSION shall not apply to employees on whose
behalf contributions are required to be made by you under the
provisions of any Workers’ Compensation Law in respect of whom
liability has been denied by any Workers’ Compensation authority.

Directors’ and Officers’8.
arising out of any personal liability incurred by your directors or
officers when they are acting in that capacity or managing you, or
arising from any statement, representation or information regarding
your business contained within any accounts, reports or financial
statements.

Double insurance9.
for which you are entitled to indemnity under any other insurance
except for:

any additional sum which is payable over and above such othera)
insurance, or
any contribution that we are obliged to make by law and thatb)
contribution shall be in proportion to the respective limits of
liability or amounts insured of the Policies.

EXCLUSIONS RELATING TO THE CONDUCT OF
YOUR BUSINESS:

Benefit laws10.
arising directly or indirectly out of your failure to comply with the
mandatory provisions of any law concerning workers compensation,
unemployment insurance, social security, disability benefits or
pension benefits.

Circumstances known at inception11.
arising out of any circumstances or occurrences which could give
rise to a claim, loss or damage under this Policy or any accidents
giving rise to medical expenses of which you are aware, or ought
reasonably to be aware, prior to the Inception Date of this Policy,
whether notified under any other insurance or not.

Computer failure12.
in respect of INSURING CLAUSES 7 and 8 only, arising directly or
indirectly from loss or distortion of your data or damage to your
electrical or mechanical plant resulting from a failure of your
computer or ancillary equipment (including monitors, keyboards,
printers or software), television or video equipment, photographic,
photocopying, surveying or telecommunications equipment.
However, we will reimburse you up to the amount insured for
damage occurring during the period of the policy to your office
computer and ancillary equipment, but only if your office computer
and ancillary equipment is subject to a manufacturer’s guarantee or
a maintenance contract providing free parts and labour in the event
of a breakdown.

Contractual fines and penalties13.
for fines and penalties arising from your breach of contract, including
any liquidated damages, service credits or associated penalties arising
from your failure to perform under a service level agreement

Employee benefit program advice14.
arising directly or indirectly from:

advice given to any person to participate or not to participatea)
in any plan included in your employee benefit program;
the failure of any investment to perform as represented by you.b)

ERISA15.
arising out of or resulting from your acts related to any pension,
healthcare, welfare, profit sharing, mutual or investment plans, funds
or trusts; or any violation of any provision of the Employee
Retirement Income Security Act of 1974, or any amendment to the
Act or any violation of any regulation, ruling or order issued pursuant
to the Act.

Failure to ensure feasibility of contracts16.
arising from any contract where before entering into or amending
the contract you failed to take reasonable steps to ensure that you
could fulfil all your obligations in accordance with the terms of the
contract.

Faulty workmanship17.
arising from damage to your property or office caused directly or
indirectly by misuse, inadequate or inappropriate maintenance, faulty
workmanship, defective design, the use of faulty materials or whilst
being cleaned, worked on or maintained.

Hazardous devices18.
arising directly or indirectly from any product which with your
knowledge is intended for incorporation into the structure,



CFC Underwriting Limited is Authorised and Regulated by the Financial Conduct Authority 
©1999-2012 CFC Underwriting Ltd, All Rights Reserved CFC A&E CAN V1.7

A&E
7

machinery or controls of any aircraft, other aerial device, military
vehicle, hovercraft, waterborne craft or any medical equipment.

Legal Action19.
where action for damages is brought in a court of law outside the
territories specified in the Declarations, or where action is brought
in a court of law within those territories to enforce a foreign
judgement whether by way of reciprocal agreement or otherwise.

Limiting recovery rights20.
arising directly or indirectly out of your failure to take reasonable
steps to ensure that our rights of recovery against any third party
are not unduly restricted or financially limited by a specific term in
any contract or agreement.

Patents21.
arising out of the actual or alleged infringement of any patent or
inducing the infringement of any patent.

Retroactive Date22.
in respect of INSURING CLAUSES 1 and 2 only, arising out of any
actual or alleged wrongful act or negligent act, error or omission
committed before the date specified as the Retroactive Date in the
Declarations.

RICO23.
for or arising out of any actual or alleged violation of the Organised
Crime Control Act of 1970 (commonly known as the Racketeer
Influenced and Corrupt Organisation Act or RICO), as amended, or
any regulation promulgated thereunder or any similar federal, state
or local law, whether such law is statutory, regulatory or common
law.

SEC24.
for or arising out of the actual or alleged violation of the Securities
Act of 1933, the Securities Exchange Act of 1934, or any similar state
or federal law, or any amendment to the above laws or any violation
of any order, ruling or regulation issued pursuant to the above laws.

Unjust enrichment25.
in respect of INSURING CLAUSE 1 only, for that part of any claim
that results in you being in a better financial position as a direct result
of your wrongful act than you would have been if you had not
committed the wrongful act.

Water ingress (applicable to British Columbia only)26.
arising out of, or relating directly or indirectly to, in whole or in part,
the infiltration of precipitation into the building envelope of a building
located in the Province of British Columbia, or into a multi-unit
building located in the Province of British Columbia.

For the purposes of this exclusion the following definitions are added
to the Policy:

Multi-unit building means a building containing more than one unit,
whether that unit is used for residential, industrial or any other
purpose.

Building envelope means the assemblies, components, and materials
of a building which are intended to separate and protect the interior
space of a building from the adverse effects of exterior climactic
conditions.

Infiltration of precipitation means, but is not limited to, the actual,
alleged, threatened, or possible infiltration, migration, presence,
accumulation, condensation or dispersal of water or moisture on,
in, or into the building envelope.

Wilful or dishonest acts of directors27.
in respect of INSURING CLAUSES 1 and 2 only, arising out of any
wilful, malicious, reckless or dishonest act or omission by any
director, partner or officer of the company named as the Insured in
the Declarations or any subsidiary, unless such person had already
ceased to be a director, partner or officer of the company named as
the Insured in the Declarations and all subsidiaries at the time of
their first wilful, malicious, reckless or dishonest act or omission, or
unless specifically covered under INSURING CLAUSE 1 SECTION
A (e). We will not provide any cover for any director, partner or

officer of the company named as the Insured in the Declarations or
any subsidiary who commits, condones or ignores any dishonesty.

GENERAL INSURANCE EXCLUSIONS:

Antitrust28.
for or arising out of any actual or alleged antitrust violation, restraint
of trade, unfair competition, false, deceptive or unfair trade practices,
violation of consumer protection laws or false or deceptive
advertising unless insurable under the applicable law.

Asbestos29.
arising from or contributed to by the manufacturing, mining, use,
sale, installation, removal, distribution of or exposure to asbestos,
materials or products containing asbestos, or asbestos fibres or dust,
unless arising directly from a wrongful act committed by you:

on or after 1st January 1990, ora)
on or after the date specified as the Retroactive Date in theb)
Declarations,
whichever is the later, in the course of your business activities.c)

Associated companies30.
in respect of any claim made by any company firm ora)
partnership in which the company named as the Insured in the
Declarations has an executive or financial interest, unless such
claim emanates from an independent third party; or
in respect of any claim made by any company firm partnershipb)
or individual which has an executive or financial interest in the
company named as the Insured in the Declarations or any
subsidiary, unless such claim emanates from an independent
third party; or
arising out of or resulting from any of your activities as ac)
trustee, partner, officer, director or employee of any employee
trust, charitable organization, corporation, company or
business other than that of the company named as the Insured
in the Declarations or any subsidiary; or
in respect of any claim made by or on behalf of the companyd)
named as the Insured in the Declarations or any subsidiary.

Earthquake31.
in respect of INSURING CLAUSES 7 and 8 only, caused by
earthquake, except for:

ensuing loss or damage which results directly from fire,a)
explosion, smoke or leakage from fire protective equipment;
or
ensuing damage to contents of every description while inb)
transit.

Electromagnetic fields32.
directly or indirectly arising out of, resulting from or contributed to
by electromagnetic fields, electromagnetic radiation,
electromagnetism, radio waves or noise.

Flood33.
in respect of INSURING CLAUSES 7 and 8 only, caused by flood,
including waves, tides, tidal waves, or the rising of, the breaking out,
or the overflow, of any body of water whether natural or manmade,
but this EXCLUSION does not apply to:

ensuing loss or damage which results directly from fire,a)
explosion, smoke or leakage from fire protective equipment;
or
ensuing damage to contents of every description while inb)
transit.

Fines34.
for fines, penalties, civil or criminal sanctions and for punitive,
multiple or exemplary damages unless insurable under the applicable
law.

Insolvency35.
arising out of or relating directly or indirectly from your insolvency
or bankruptcy, or the insolvency or bankruptcy of any third party.
Furthermore, no coverage is provided under INSURING CLAUSE 8
if you become insolvent or bankrupt.

Land or water36.
arising directly or indirectly from damage to land or water within or

Jon
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below the boundaries of any land or premises presently or at any
time previously owned or leased by you or otherwise in your care,
custody or control.

Miscellaneous property exclusions37.
in respect of INSURING CLAUSES 7 and 8 only, arising directly or
indirectly from:

wear and tear, inherent defect, rot, vermin or infestation, ora)
any gradually operating cause;
dryness or humidity, being exposed to light or extremeb)
temperatures, unless the damage is caused by storm or fire;
coastal or river erosion;c)
theft from an unattended vehicle unless the item is out of sight;d)
frost, other than damage due to water leaking from burst pipese)
forming part of the permanent internal plumbing provided the
office is occupied and in use;
arising directly or indirectly from unexplained loss orf)
disappearance or inventory shortage of your property;
a hacking attack or virus.g)

Nuclear38.
arising directly or indirectly from or contributed to by :

ionising radiations or contamination by radioactivity from anya)
nuclear fuel or from any nuclear waste from the combustion
of nuclear fuel;
the radioactive, toxic, explosive or other hazardous propertiesb)
of any explosive nuclear assembly or nuclear component
thereof.

Pollution39.
arising directly or indirectly out of :

pollution or contamination of the atmosphere, or of any water,a)
land, buildings or other property;
any enforcement action in connection with the containment,b)
clean-up, removal or treatment of such pollution or
contamination;

but this EXCLUSION shall not apply in respect of :
INSURING CLAUSE 1, SECTION D; ori)
INSURING CLAUSES 7 and 8 to the backing up of sewers,ii)
sumps, septic tanks or drains.

Toxic mould / fungus40.
arising directly or indirectly from any loss, injury, damage, costs or
expenses, including, but not limited to, losses, damage, costs or
expenses related to, arising from or associated with clean-up,
remediation, containment, removal or abatement, caused directly or
indirectly, in whole or in part, by:

any fungus, mould, mildew or yeast, ora)
any spore or toxins created or produced by or emanating fromb)
such fungus, mould, mildew or yeast, or
any substance, vapour, gas, or other emission or organic orc)
inorganic body or substance produced by or arising out of any
fungus, mould, mildew or yeast, or
any material, product, building component, building ord)
structure, or any concentration of moisture, water or other
liquid within such material, product, building component,
building or structure, that contains, harbours, nurtures, or acts
as a medium for any fungus, mould, mildew, yeast or spore or

toxins emanating therefrom,

regardless of any other cause, event, material, product or building
component that contributed concurrently or in any sequence to that
loss, injury, damage, cost or expense.

However, this EXCLUSION shall not apply in respect of INSURING
CLAUSE 1 where the loss, injury, damage, costs or expenses arose
directly from a wrongful act committed by you in the course of your
business activities.

For the purposes of this EXCLUSION the following definitions are
added to the Policy:

Fungus includes, but is not limited to, any plants or organisms
belonging to the major group Fungi, lacking chlorophyll, and including
moulds, rusts, mildews, smuts and mushrooms.

Mould includes, but is not limited to, any superficial growth produced
on damp or decaying organic matter or on living organisms, and fungi
that produced moulds.

Spore means any dormant or reproductive body produced by or
arising from or emanating out of any fungus, mould, mildew, plants,
organisms or microorganisms.

Trade Debt41.
arising out of or in connection with any trading losses or trading
liabilities incurred by any business managed or carried on by you, or
any loss of your profit arising from the loss of any client, account or
business.

War and terrorism42.
directly or indirectly caused by, resulting from or in connection with
any of the following regardless of any other cause or event
contributing concurrently or in any other sequence to the claim, loss,
damage, costs and expenses or medical expenses;

war, invasion, acts of foreign enemies, hostilities or warlikea)
operations (whether war be declared or not), civil war,
rebellion, insurrection, civil commotion assuming the
proportions of or amounting to an uprising, military or usurped
power; or
any act of terrorism.b)

For the purpose of this EXCLUSION an act of terrorism means an
act, including but not limited to the use of force or violence or the
threat thereof, of any person or groups of persons, whether acting
alone or on behalf of or in connection with any organisations or
governments, committed for political, religious, ideological or similar
purposes including the intention to influence any government or to
put the public, or any section of the public, in fear.

This EXCLUSION also excludes claims, losses, damage, costs and
expenses or medical expenses of whatsoever nature directly or
indirectly caused by, resulting from or in connection with any action
taken in controlling, preventing, suppressing or in any way relating
to a) or b) above. 

This EXCLUSION does not apply to any claim or loss arising directly
from a hacking attack or virus.

GENERAL CONDITIONS

What you must do in the event of a claim or loss1.
Should any director, partner, or senior executive officer of the
company named as the Insured in the Declarations and any subsidiary
become aware of any claim, loss or damage or of any situation that
could give rise to a claim or loss or should an allegation, complaint
or claim be made or intimated against you, the following obligations
must be complied with by you:

You must not admit liability for or settle or make or promisea)
any payment in respect of any claim, loss or damage which may
be covered under this Policy. Neither must you incur any costs
or expenses in connection with such a claim, loss or damage
without our written consent. However, you should arrange for
any urgent repairs following damage covered under INSURING
CLAUSE 7 to be done immediately. Before any other repair

work begins we have the right to inspect your damaged
property. We will notify you if we intend to do this.
The Claims Managers, as specified in the Declarations, must beb)
notified as soon as is reasonably possible if during the period
of the policy:

you suffer any loss or damage that could be covered byi)
this Policy or any allegation, complaint or claim is made
or intimated against you, whether verbal or made in
writing.
any director, partner, or senior executive officer of theii)
company named as the Insured in the Declarations and
any subsidiary become aware of the intention of any
person to make a complaint allegation or claim against
you, whether verbal or in writing. Once notice has been
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made to us, we will regard any subsequent claim that may
arise as notified under this Policy.
you become aware of an action of yours that could giveiii)
rise to a loss, allegation, complaint or claim being made
or intimated against you. Once notice has been made we
will regard any subsequent claim that may arise as notified
under this Policy.
you discover reasonable cause for suspicion of fraud oriv)
dishonesty whether this could give rise to a claim under
this Policy or not and we shall not be liable under this
Policy for any claim or loss sustained in consequence of
any fraudulent or dishonest act or omission committed
after the date of such discovery.

We have nominated the Claims Managers to accept notice on our
behalf.

Due to the nature of the coverage offered by this Policy, any
unreasonable delay by any director, partner, or senior executive
officer of the company named as the Insured in the Declarations and
any subsidiary in notifying the Claims Managers of (i), (ii), (iii) or (iv)
above could lead to the size of the claim, loss or damage increasing
or to our rights being restricted. We shall not be liable for that
portion of any claim that is due to any unreasonable delay in any
director, partner, or senior executive officer of the company named
as the Insured in the Declarations and any subsidiary notifying the
Claims Managers of any claim, loss or damage in accordance with
this GENERAL CONDITION.

We will expect you to provide us with full and accuratec)
information about any matter that you notify to us under your
obligations set out above. Once notice has been made you
must give the Claims Managers all the assistance and
information that is reasonably required. You must follow their
advice and do anything that they reasonably require you to do
to avoid, minimise, settle or defend any claim, loss or damage.

If you think a crime has been committed you must report it to the
appropriate law enforcement authorities. You must also permit the
Claims Managers and any other parties that are appointed by the
Claims Managers to notify the appropriate law enforcement
authorities of any claim, loss or damage where this action is deemed
necessary, and you must comply with the advice given by such
authorities.

If any of your computer or ancillary equipment is lost or stolen while
it is temporarily removed from the office, we will not make any
payment unless you report the loss to the police within 48 hours
after you become aware of it.

Continuous cover2.
If you have neglected, through error or oversight only, to report a
claim made against you during the period of a previous renewal of
this Policy issued to you by us, then provided that you have
maintained uninterrupted insurance of the same type with us since
the expiry of that earlier Policy, then, notwithstanding EXCLUSION
11, we will permit the matter to be reported under this Policy and
will indemnify you, provided that:

the indemnity will be subject to the applicable aggregate limita)
of liability or limit of liability of the earlier Policy under which
the matter should have been reported or the aggregate limit
of liability or limit of liability of the current Policy, whichever is
the lower;
we may reduce the indemnity entitlement by the monetaryb)
equivalent of any prejudice which has been suffered as a result
of the delayed notification;
the indemnity will be subject in addition, to all of the terms,c)
CONDITIONS, DEFINITIONS and EXCLUSIONS, other than
the aggregate limit of liability or limit of liability, contained in
this current Policy.

Fraudulent claims3.
If you notify us of any claim knowing that claim to be false or
fraudulent in any way, we shall have no responsibility to pay that claim

or any other claims under this insurance and the Policy will be
treated as if it had not been effected.

Agreement to pay claims4.
We have the right and duty to take control of and conduct in your
name the investigation settlement or defence of any claim.  We shall
also pay on your behalf costs and expenses incurred with our prior
written consent (subject to the Limits of Liability and applicable
Deductible shown in the Declarations) provided that we shall not

pay for the costs and expenses of any part of a claim that isa)
not covered by this Policy.
incur any costs and expenses in the defence of any claim unlessb)
there is a reasonable prospect of success, taking into account
the commercial considerations of the costs of defence.

We shall always endeavour to settle any claim through negotiation,
mediation or some other form of alternative dispute resolution and
shall pay on your behalf the amount so agreed by us and the claimant.
If we cannot settle by such means, we shall pay the amount which
you are found liable to pay either in court or through arbitration
proceedings, subject always to the limit of liability shown in the
Declarations.

If you refuse to consent to a settlement that we recommend and
that the claimant will accept, you must then defend, investigate or
settle the claim at your own expense. As a consequence of your
refusal, our liability for any claim shall not be more than the amount
that we could have settled the claim for had you consented, plus any
costs and expenses incurred prior to the date of such refusal.

Innocent non-disclosure5.
We will not seek to avoid the Policy or reject any claim on the
grounds of non-disclosure or misrepresentation except where the
non-disclosure or misrepresentation was reckless or fraudulent or
you failed to conduct a full inquiry prior to providing the information
that forms the basis of this insurance. In the event that we seek to
avoid the Policy or reject any claim on this basis the burden of
proving otherwise rests solely with you.

Your duty to advise us of changes6.
If you become aware that any of the information that you have given
us in the Application Form or elsewhere in connection with your
application for this insurance has materially changed then you must
advise us as soon as is practicable. In this event, we reserve the right
to amend the terms, conditions or premium of the Policy.

Risk management conditions7.
If we attach any additional conditions to your Policy regarding any
risk survey or risk management timetable or any other similar
conditions then it is your responsibility to ensure that these
conditions are complied with by the deadlines shown in the
conditions.

Our rights of recovery8.
If any payment is made under this Policy in respect of a claim, loss or
damage and there is available to us any of your rights of recovery
against any other party then we maintain all such rights of recovery.
We shall not exercise these rights against any past, present or future
employee, director, officer or partner of the company named as the
Insured in the Declarations or any subsidiary, unless such payment
is in respect of any wilful, malicious or dishonest acts or omissions.
You must do nothing to impair any rights of recovery. At our request
you will bring proceedings or transfer those rights to us and help us
to enforce them. Any recoveries shall be applied as follows:

first, to us up to the amount of our payment on your behalfa)
including costs and expenses;
then to you as recovery of your Deductible or other amountsb)
paid as compensation or costs and expenses.

Waiver of subrogation9.
Notwithstanding GENERAL CONDITION 8 above we agree to
waive our rights of subrogation against a responsible third party
client of yours but only if you and your client have entered into a
contract that contains a provision requiring us to do this.
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Cancellation10.
This Policy may be cancelled:

by you at any time on request; ora)
by us if we give you 30 days written notice, orb)
by us if we give you 15 days written notice, should any amountc)
in default not be paid within 15 days of the due date shown in
the Debit Note that accompanies this Policy.

If you give us notice of cancellation in accordance with a) above, the
earned Premium shall be computed at pro rata to the number of
days that the Policy is in effect subject to a minimum amount of 30%
of the Premium.

If we give you notice of cancellation in accordance with b) or c)
above, the Premium shall be computed at pro rata to the number of
days that the Policy is in effect.

The Policy Administration Fee shall be deemed fully earned upon
inception of the Policy.

Prior subsidiaries11.
In respect of INSURING CLAUSE 1 only, should an entity cease to
be a subsidiary after the Inception Date of this Policy, cover in
respect of such entity shall continue as if it was still a subsidiary, until
the termination of this Policy, but only in respect of any claim or loss
that arises out of any act, error or omission committed by that entity
prior to the date that it ceased to be a subsidiary.

Mergers and acquisitions12.
During the period of the policy, if the company named as the Insured
in the Declarations or any subsidiary

purchases assets or acquires liabilities from another entity ina)
an amount greater than 10% of the assets of the company
named as the Insured in the Declarations as listed in its most
recent financial statement; or
acquires another entity whose annual revenues are more thanb)
10% of the annual revenues of the company named as the
Insured in the Declarations for their last completed financial
year;

then you shall have no coverage under this Policy for any claim, loss
or damage that arises directly or indirectly out of the purchased or
acquired entity unless the company named as the Insured in the
Declarations gives us written notice prior to the purchase or
acquisition, obtains our written consent to extend coverage to such
additional entities, assets or exposures, and agrees to pay any
additional premium required by us.

If during the period of the policy the company named as the Insured
in the Declarations consolidates or merges with or is acquired by
another entity, then all coverage under this Policy shall terminate at
the date of the consolidation, merger or acquisition unless we have
issued an endorsement extending coverage under this Policy, and the
company named as the Insured in the Declarations has agreed to any
additional premium and terms of coverage required by us.

Extended reporting period13.
In respect of INSURING CLAUSES 1 and 2 only, an Extended
Reporting Period of 60 days following the Expiry Date as shown in
the Declarations shall be automatically granted hereunder at no
additional premium. Such Extended Reporting Period shall cover
claims first made and reported to us during this 60 day Extended
Reporting Period but only in respect of any act, error or omission
committed prior to the date of cancellation or non-renewal, and
subject to all other terms, conditions and exclusions of the policy.
No claim shall be accepted by us in this 60 day Extended Reporting
Period if you are entitled to indemnity under any other insurance,
or would have been entitled to indemnity under such insurance but

for the exhaustion thereof.

Optional extended reporting period14.
In respect of INSURING CLAUSES 1 and 2 only, in the event of:

cancellation or non-renewal of this Policy by us, ora)
cancellation or non-renewal of this Policy by you because youb)
have ceased to trade as the direct result of the retirement or
death of all of your directors, officers or partners;

then you shall have the right, upon payment of the Optional
Extended Reporting Period Premium shown in the Declarations in
full and not proportionally or otherwise in part, to have issued an
endorsement providing a 365 day Optional Extended Reporting
Period from the cancellation or non-renewal date. Such Optional
Extended Reporting Period shall cover claims first made against the
company named as the Insured in the Declarations or any subsidiary
and notified to us during this Optional Extended Reporting Period
but only in respect of any claim arising out of any act, error or
omission committed prior to the date of cancellation or non-
renewal, and subject to all other terms, conditions and exclusions of
the policy.

In order for you to invoke the Optional Extended Reporting Period
option, the payment of the Optional Extended Reporting Period
Premium shown in the Declarations for this Optional Extended
Reporting Period must be paid to us within 15 days of the date of
the non-renewal or cancellation.

At the commencement of this Optional Extended Reporting Period
the entire premium shall be deemed earned and in the event that
you terminate the Optional Extended Reporting Period for any
reason prior to its natural expiration, we will not be liable to return
any premium paid.

The right to the Extended Reporting Period or the Optional
Extended Reporting Period shall not be available to you where:

Cancellation or non-renewal by us is due to non-payment ofa)
premium, or
Cancellation or non-renewal by us is due to your failure to payb)
such amounts in excess of the applicable Limit of Liability or
within the amount of the applicable Deductible as is required
by this Policy in the payment of claims.

At the renewal of this Policy, our quotation of different premium,
Deductible or Limit of Liability or changes in policy language shall
not constitute non-renewal by us for the purposes of granting this
Optional Extended Reporting Period.

In no event shall the granting of the Extended Reporting Period or
the Optional Extended Reporting Period increase our Limit of
Liability, including costs and expenses, as shown in the Declarations.

Choice of law15.
This Policy shall be interpreted under, governed by and construed in
all respects in accordance with the law of the jurisdiction of the place
of registration of the company named as the Insured in the
Declarations and for this purpose, we and you agree to submit to
the exclusive jurisdiction of the courts within the territorial limits
and jurisdiction of the place of registration of the company named
as the Insured in the Declarations.

In any action to enforce our obligations under this Policy we can be
designated or named as “Lloyd’s Underwriters” and such designation
shall be binding on Lloyd’s Underwriters liable under this Policy as if
we had each been individually named as defendant.  Service of such
proceedings may validly be made upon the Attorney In Fact in
Canada for Lloyd’s Underwriters, whose address for such service is
1155, rue Metcalfe, Suite 2220, Montreal, Quebec, H3B 2V6.

Misrepresentation1.
If a person applying for insurance falsely describes the property to
the prejudice of the Insurer, or misrepresents or fraudulently omits
to communicate any circumstance that is material to be made known

to the Insurer in order to enable it to judge of the risk to be
undertaken, the contract is void as to any property in relation to
which the misrepresentation or omission is material.

STATUTORY CONDITIONS
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Property of others2.
Unless otherwise specifically stated in the contract, the Insurer is not
liable for loss or damage to property owned by any person other than
the Insured, unless the interest of the Insured therein is stated in the
contract.

Change of interest3.
The Insurer is liable for loss or damage occurring after an authorized
assignment under the Bankruptcy Act or change of title by succession,
by operation of law, or by death.

Material change4.
Any change material to the risk and within the control and knowledge
of the Insured avoids the contract as to the part affected thereby,
unless the change is promptly notified in writing to the Insurer or its
local agent; and the Insurer when so notified may return the unearned
portion, if any, of the premium paid and cancel the contract, or may
notify the Insured in writing that, if he desires the contract to
continue in force, he must within fifteen (15) days of the receipt of
the notice, pay to the Insurer an additional premium; and in default
of such payment the contract is no longer in force and the Insurer
shall return the unearned portion, if any, of the premium paid.

Termination5.
This contract may be terminated:1.

by the Insurer giving to the Insured fifteen (15) days’ noticea)
of termination by registered mail or five (5) days’ written
notice of termination personally delivered;
by the Insured at any time on request.b)

Where this contract is terminated by the Insurer:2.
the Insurer shall refund the excess of premium actually paida)
by the Insured over the pro rata premium for the expired
time, but in no event, shall the pro rata premium for the
expired time be less than any minimum retained premium
specified; and
the refund shall accompany the notice unless the premiumb)
is subject to adjustment or determination as to amount, in
which case the refund shall be made as soon as practicable.

Where this contract is terminated by the Insured, the Insurer3.
shall refund as soon as practicable the excess of the premium
actually paid by the Insured over the short rate premium for the
expired time, but in no event shall the short rate premium for
the expired time, be deemed to be less than any minimum
retained premium specified.
The refund may be made by money, postal or express company4.
money order or cheque payable at par.
The fifteen (15) days mentioned in clause (1) (a) of this condition5.
commences to run on the day following the receipt of the
registered letter at the post office to which it is addressed.

Requirements after loss6.
Upon the occurrence of any loss of or damage to the insured1.
property, the lnsured shall, if the loss or damage is covered by
the contract, in addition to observing the requirements of
Conditions 9, 10 and 11:

forthwith give notice thereof in writing to the Insurer;a)
deliver as soon as practicable to the Insurer a proof of lossb)
verified by a statutory declaration,

giving a complete inventory of the destroyed andi)
damaged property and showing in detail quantities,
costs, actual cash value and particulars of amount of
loss claimed,
stating when and how the loss occurred, and ifii)
caused by fire or explosion due to ignition, how the
fire or explosion originated, so far as the Insured
knows or believes,
stating that the loss did not occur through any wilfuliii)
act or neglect or the procurement, means or
connivance of the Insured,
showing the amount of other insurance and theiv)
names of other Insurers,
showing the interest of the lnsured and of all othersv)
in the property with particulars of all liens,
encumbrances and other charges upon the property,

showing any changes in title, use, occupation,vi)
location, possession or exposures of the property
since the issue of the contract,
showing the place where the property insured wasvii)
at the time of loss,

if required give a complete inventory of undamagedc)
property and showing in detail quantities, cost, actual cash
value;
if required and if practicable, produce books of account,d)
warehouse receipts and stock lists, and furnish invoices and
other vouchers verified by statutory declaration, and
furnish a copy of the written portion of any other contract.

The evidence furnished under Clauses 1 (c) and (d) of this2.
condition shall not be considered proofs of loss within the
meaning of Statutory Conditions 12 and 13.

Fraud7.
Any fraud or wilfully false statement in a statutory declaration in
relation to any of the above particulars, vitiates the claim of the
person making the declaration.

Who may give notice and proof8.
Notice of loss may be given, and proof of loss may be made, by the
agent of the Insured named in the contract in case of absence or
inability of the Insured to give the notice or make the proof, and
absence or inability being satisfactorily accounted for, or in the like
case, or if the Insured refuses to do so, by a person to whom any part
of the insurance money is payable.

Salvage9.
The Insured in the event of any loss or damage to any property1.
insured under the contract, shall take all reasonable steps to
prevent further damage to any such property so damaged and to
prevent damage to other property insured hereunder including,
if necessary, its removal to prevent damage or further damage
thereto.
The Insurer shall contribute pro rata towards any reasonable and2.
proper expenses in connection with steps taken by the Insured
and required under subparagraph 1 of this condition according to
the respective interests of the parties.

Entry, control, abandonment10.
After loss or damage to insured property, the Insurer has an
immediate right of access and entry by accredited agents sufficient to
enable them to survey and examine the property, and to make an
estimate of the loss or damage, and after the Insured has secured the
property, a further right of access and entry sufficient to enable them
to make appraisal or particular estimate of the loss or damage, but
the Insurer is not entitled to the control or possession of the insured
property, and without the consent of the Insurer there can be no
abandonment to it of insured property.

Appraisal11.
In the event of disagreement as to the value of the property insured,
the property saved or the amount of the loss, those questions shall
be determined by appraisal as provided under the Insurance Act
before there can be any recovery under this contract whether the
right to recover on the contract is disputed or not, and independently
of all other questions. There shall be no right to an appraisal until a
specified demand therefor is made in writing and until after proof of
loss has been delivered.

When loss payable12.
The loss is payable within sixty (60) days after completion of the proof
of loss, unless the contract provides for a shorter period.

Replacement13.
The Insurer, instead of making payment, may repair, rebuild, or1.
replace the property damaged or lost, giving written notice of its
intention so to do within thirty days after receipt of the proofs
of loss.
In that event the Insurer shall commence to so repair, rebuild or2.
replace the property within forty-five (45) days after receipt of
the proofs of loss, and shall thereafter proceed with all due
diligence to the completion thereof.
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PRIVACY NOTICE

By purchasing insurance from certain Underwriters at Lloyd's, London
(“Lloyd's”), a customer provides Lloyd’s with his or her consent to the
collection, use and disclosure of personal information, including that
previously collected, for the following purposes:

the communication with Lloyd’s policyholders•
the underwriting of policies•
the evaluation of claims•
the detection and prevention of fraud•
the analysis of business results•
purposes required or authorised by law•

For the purposes identified, personal information may be disclosed to
Lloyd’s related or affiliated organisations or companies, their
agents/mandataries, and to certain non-related or unaffiliated
organisations or companies.

Further information about Lloyd’s personal information protection policy
may be obtained from the customer's broker or by contacting Lloyd’s on
514 861 8361 or through info@lloyds.ca. 

ONTARIO COMMERCIAL LIABILITY NOTICE

Notice to Insureds:

Pursuant to the
Freedom Of Information And Protection Of Privacy Act, R.S.O. 1990,
c.F.31 (as amended)

Important
The notice below applies to insurance contracts containing non-
automobile legal liability coverages in provinces where statistical data
relating to such contracts must be reported to the Superintendent of
Insurance.

Legal authority for collection
Insurance Act, R.S.O. 1990, c.I.8, section 101(1).

Principal purpose for which personal informtion is intended to be used
Information collected by insurers from insureds or supplied to insurers
pertaining to the attached document will be used:

to compile aggregate statistical data to be used in monitoring trends•
in the insurance industry;

to develop statistical exhibits to be used in monitoring the insurance•
industry;
to respond to requests for customized statistical information on the•
insurance industry;
to respond to inquiries on statistical information made to Office of•
the Superintendent of Insurance; and
to use and disclose such information for purposes which are•
consistent with the previous clauses.

The Public Official who can answer questions about the collection is:
Manager, Statistical Services
Financial Services Commission of Ontario
5160 Yonge Street, 17th Floor
Box 85
North York, Ontario M2N 6L9
Telephone: (416) 250-7250
Fax: (416) 590-7070

FOI (11/1999)

COMPLAINTS PROCEDURE

If you have a complaint with any aspect of your Lloyd’s insurance, please
refer to the broker/agent who arranged your policy for you.

OR

You may contact the General Insurance OmbudService (GIO) who will
contact Lloyd’s on your behalf.  The GIO can be reached at:

GIO - Atlantic Provinces
(902) 429-2730
Toll-free: 1-800-565-7189
Website: www.gio-scad.org

GIO - British Columbia & Yukon
(604) 684-3635
Toll-free: 1-877-772-37777
Website: www.gio-scad.org

GIO - Ontario
(416) 362-9528
Toll-free: 1-800-387-2880
Website: www.gio-scad.org

GIO - Prairies, Northwest Territories & Nunavut
(780) 423-2212
Toll-free: 1-800-377-6378
Website: www.gio-scad.org

Province of Québec
GIO
(514) 288-6015

Toll-free: 1-800-361-5131
Website: www.gio-scad.org

OR

Autorité des marchés financiers (l’Autorité)
Québec City (418) 525-0311
Montréal      (514) 395-0311
Toll-free: 1-866-526-0311
E-mail: Renseignements-consommateur@lautorite.qc.ca
GIO – Alberta
(780) 421-8181
Toll-free: 1-888-421-4212
Website: www.gio-scad.org

For more information or to submit the facts of your insurance-related
dispute, please visit the GIO website at www.gio-scad.org.

Should you be dissatisfied with the outcome of your broker’s resolution
or with the GIO’s / l’Autorité’s assistance, please submit your written
complaint to:

Lloyd’s Canada Inc.
Broker Management Services
1155 rue Metcalfe, Suite 2220
Montreal, Quebec H3B 2V6
Tel: 1-877-4LLOYDS
Fax: (514) 861-0470
E-mail: lineage@lloyds.ca

Action14.
Every action or proceeding against the Insurer for the recovery of
any claim under or by virtue of this contract is absolutely barred
unless commenced within one year next after the loss or damage

occurs.

Notice15.
Any written notice to the Insurer may be delivered at, or sent by
registered mail to, the chief agent or head office of the Insurer in the
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Your written complaint will be forwarded to Lloyd’s Complaints
Department in London which ensures that Lloyd’s Underwriters and their
representatives deal with claims and complaints in an acceptable manner.
It acts as an impartial mediator.  When undertaking a review this
Department takes account of general legal principles, good insurance
practice, and whether all events surrounding a given case have been
considered fairly.

If you are dissatisfied with Lloyd’s final letter, you may ask the GIO to
arrange for mediation. Mediation is not available until Lloyd’s has issued
its final letter of position on your complaint.

In Québec you may also avail yourself of the services of l’Autorité who
will study your file and may recommend mediation, if it deems this action
appropriate and if both parties agree to it.

GIO -  Alberta can be contacted where a policyholder is not satisfied with
the basis on which a premium for basic coverage for a private passenger
vehicle was determined, or considers that an insurer, directly or indirectly,
has taken an adverse contractual action with respect to insurance for basic
coverage.

SUBSCRIPTION NOTICE

IN CONSIDERATION OF THE INSURED having paid or agreed to pay
each of the INSURERS named in the List of Subscribing Companies
forming part hereof, or to INSURERS whose names are substituted
therefor or added thereto by endorsement, hereinafter called “THE
INSURERS”, the Premium set against its name in the List of Subscribing
Companies (attached hereto),

THE INSURERS SEVERALLY AND NOT JOINTLY agree, each for the
Sum(s) Insured or Percentage(s) and for the Coverage(s) Insured set
against its name in the List of Subscribing Companies, and subject always
to the terms and conditions of this Policy, that if a loss occurs for which
insurance is provided by this Policy at any time while it is in force, they
will indemnify the INSURED against the loss so caused; the liability of
each insurer individually for such loss being limited to that proportion of
the loss payable according to the terms and conditions of this Policy which
the Sum Insured or the amount corresponding to the Percentage set
against its name in the List of Subscribing Companies, or such other sum
or percentage as may be substituted therefor by endorsement, bears to

the total of the sums insured or of the amounts corresponding to the
percentages of the sums insured respectively set out against the coverage
concerned on the Declarations page(s).

Wherever in this Policy, or in any endorsement attached hereto, reference
is made to “The Company”, “The Insurer”, “This Company”, “we”, “us”,
or “our”, reference shall be deemed to be made to each of the Insurers
severally.

This policy is made and accepted subject to the foregoing provisions, and
to the other provisions, stipulations and conditions contained herein,
which are hereby specially referred to and made a part of this Policy, as
well as such other provisions, agreements or conditions as may be
endorsed hereon or added hereto.

IN WITNESS WHEREOF THE INSURERS through their representative(s)
duly authorized by them for this purpose have executed and signed this
Policy.
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The Solar wind - magnetosphereThe Solar wind - magnetosphere
- ionosphere interaction- ionosphere interaction

Research seminar on Sun-Earth
connections
Eija Tanskanen

Friday January 27, 2006

12-14 a.m., D115



OutlineOutline
1. Basics of the Earth’s magnetosphere and ionosphere
2. Magnetospheric dynamics

- storms,
- substorms and
- continuous magnetospheric dissipation

3. Geoeffective solar wind parameters
4. Global energy flow
5. What causes variations in the Earth’s dynamics?

- Geoeffective solar wind structures
- State of the Sun
- Earth’s position in the heliosphere: location and orientation
- Heliosphere’s  position in the interstellar media



TerminologyTerminology
 Solar wind-magnetosphere

interaction
Interaction between magnetosphere
and solar wind (including materia
originating beyond the heliosphere).

 Solar wind -magnetosphere
- ionosphere interaction
Interaction between solar wind and
magnetosphere including
phenomena in the lower part of
magnetosphere (called ionosphere).

 Sun-Earth’s magnetosphere
interaction
Relationship between phenomena
originating at the Sun and
phenomena existing at the Earth’s
magnetosphere and ionosphere.

 Geoeffective solar wind
structures
Physical structures in the solar
wind, which have strong effects
to the Earth’s dynamics.

 Magnetospheric
dynamics
Most powerful phenomena in
magnetosphere over time scales
of days are storms while
substorms carry most of the
power over time scales of years.



1. Basics of the Earth1. Basics of the Earth’’ss
magnetosphere and ionospheremagnetosphere and ionosphere



Structure of the EarthStructure of the Earth’’s magnetospheres magnetosphere



Structure of the EarthStructure of the Earth’’s ionospheres ionosphere

Ionosphere is the location
of the strong westward and 
eastward  currents.



What causes dynamic variations in theWhat causes dynamic variations in the
magnetosphere?magnetosphere?

 I. State of the Sun
- Dynamic structures in the Sun
- Location and occurrence rate of
sunspots and coronal holes, etc.

 II.Geoeffective structures in
the solar wind
- Interplanetary coronal mass ejections
- Shocks
- High speed streams etc.

 III. Earth’s location in the
heliosphere
Heliographic latitude (large
heliospheric structures and local
inhomogenities).

 IV. Orientation of the
Earth’s magnetosphere
related to the Sun
- Earth’s dipole tilt angle (season)
- Magnetotail tilt angle
- Flaring angle etc.

 V. Heliosphere’s location
in the interstellar media
Cosmic  rays etc.



2.2. Magnetospheric  Magnetospheric dynamicsdynamics



Magnetospheric Magnetospheric stormsstorms
i.e. space storms, equatorial storms etc. 

Auroral oval expands as far 
as to the Southern Europe.

Typical storm signature in Dst index.



Storm processStorm process

Storm process:

(1) Pressure pulse in solar wind
(2) Magnetosphere reforms

such that magnepause
moves Earthward

(3) Symmetric and/or
asymmetric equatorial
currents form
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Storm  time



Standard storm observatoriesStandard storm observatories

 Four storm observatories
located around the Earth’s
magnetic equator:

Kakioka, San Juan, Hermanus
and Honolulu.



SubstormsSubstorms
Magnetospheric substorms i.e. Birkeland’s polar elementary storms, auroral substorms, etc.
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AuroraAurora
Aurora borealis and australis - only visual signature of substorms.

Ari’s lecture contains more information about the space weather.



Substorm Substorm processprocess
Substorm process:
(1) Energy input from solar wind,
(2) Magnetosphere and particularly

magnetotail preconditioned,
(3) Plasma sheet and auroral oval

activates,
(4) Substorm expansion onset i.e.

auroral oval rapidly expands
poleward and ionospheric currets
(eastward and westward)
intensifies.



Substorm Substorm phasesphases

 Growth phase
 Expansion phase
 Recovery phase Growth

Expansion
Recovery



Substorm Substorm observatoriesobservatories

 12 standard observatories

 Substorms identified from
AL/AE index, which is an
envelope curve of measured
north-south components (XGSM).



Magnetometer chainsMagnetometer chains

29 IMAGE observatories

Courtesy of Häkkinen

CARISMA

UT = MLT - 2.5 h



Limited UT-sector Limited UT-sector substormsubstorm
activity indicesactivity indices

Following AL description IL and
CL indices are formed based on
IMAGE and CARISMA ground-
based magnetic measurements.



Substorm Substorm occurrence rate,occurrence rate,
peak amplitude and durationpeak amplitude and duration

1997 & 1999

1997 & 1999



Storm-time and  non-stormStorm-time and  non-storm
substormssubstorms



ContinuousContinuous magnetospheric magnetospheric
dissipation, CMDdissipation, CMD

µ(IMF Bz) ≈  -4 nT 
min(IMF Bz) ≈ -7 nT

Pressures:
 Total
 Thermal
 Magnetic



3.3. Geoeffective  Geoeffective solar windsolar wind
parametersparameters

 Solar wind bulk speed,Vx

 Interplanetary magnetic field (IMF):
– strength
– orientation

 Solar wind pressures
dynamic

magnetic

thermal

Most geoeffective parameters in the solar wind:

€ 

Pth = NkT

€ 

Pdyn = Nmpv
2

€ 

Pmagn = B 2

2µ 0



Interplanetary magnetic field, IMFInterplanetary magnetic field, IMF
Solar wind - magnetophere coupling strongest during southward IMF Bz
intervals.

Increased reconnection rate during IMF Bz
-.



Solar wind bulk speed,Solar wind bulk speed, v vxx

mean = 381

mean = 541

coverage 40%data coverage 35%

coverage 100%

bin 20 km/s
mean = 442

mean = 448 mean = 527
mean = 429

mean = 424
mean = 410

mean = 438

mean = 447 mean = 425 mean = 440



Magnetic fluxMagnetic flux

φd = vx*By*L 
dayside-to-nightside flux transfer rate,
where L = length of the x-line
φEarth = nightside-to-dayside flux transfer rate
φsw = nightside-to-solar wind flux transfer rate

Bursty outflow

Steadily decreasing flux inflow

Cartoon of the Earth’s convection



Solar wind-magnetosphereSolar wind-magnetosphere
coupling functionscoupling functions

 vB, v2B, vB2, ε, etc.

 Akasofu’s epsilon parameter:

€ 

ε = 4π
µ0

 
 
  

 
 vB2l0

2 sin4 θ
2( ), l0 = 7RE



4. Global energy flow4. Global energy flow



Energy budgetEnergy budget
 Only less than 1% of the available solar wind energy flows into

the magnetosphere. Solar wind- magnetosphere coupling
efficiency about 1% (e.g. Ostgaard and Tanskanen, 2004).

 Largest energy sinks:
- joule heating
- electron precipitation
- ring current
- plasma sheet heating and
- plasmoid ejection



Minna’s lecture contains more information about the energy flow through the magnetopause.



Ionospheric Ionospheric dissipation estimates:dissipation estimates:
Joule heatingJoule heating

 Joule heating
Ahn et al., 1983 , Richmond et al., 1990

Øtgaard et al., 2002

€ 

PJH = 2 ⋅ c ⋅108AL nT( ), c = 2,3,4

€ 

PJH = 0.33 ⋅ AE ⋅109 + (0.21 ⋅ AE +1.8) ⋅109

WJH = PJH∫ dt



Ionospheric Ionospheric dissipation estimates:dissipation estimates:
Electron precipitationElectron precipitation

 Electron precipitation
Ahn et al., 1983

Øtgaard et al., 2002

WEP = PEP∫ dt

€ 

PEP W( ) = 2 ⋅ 0.8 ⋅108 ⋅ AL nT( )

€ 

PEP W( ) = 2 ⋅ 4.4 ⋅ AL1
2 − 7.6( ) ⋅109



Input-output analysisInput-output analysis



Empirical energy sink estimatesEmpirical energy sink estimates

 The ionosphere (joule heating and electron precipitation) receives the major part of
the energy during storms and substorms, dissipating at least 50% during storms and
even over 70 % during substorms.

 Joule heating, JH; Electron precipitation, EP; Ring current, RC; Plasmoid and plasma sheet heating, PS

NEW view:OLD view:



Comparing energy budget observationsComparing energy budget observations
and MHD simulation resultsand MHD simulation results

 Simulation and empirical input
proxy gives similar temporal
variations during growth and
expansion phases, but show
differences during recovery phase.

 Simulation and empirical dissipation
proxy for electron precipitation gives
similar temporal variations, but the
simulation gives almost ten times
smaller values.

Pekka’s (Janhunen) lecture contains more information about simulations.



5. What causes variations in the5. What causes variations in the
EarthEarth’’s dynamics?s dynamics?



Causes for dynamic variations in theCauses for dynamic variations in the
magnetospheremagnetosphere

 I. State of the Sun
- Dynamic structures in the Sun
- Location and occurrence rate of
sunspots and coronal holes, etc.

 II. Geoeffective structures in
the solar wind
- Interplanetary coronal mass ejections
- Shocks
- High speed streams etc.

 III. Earth’s location in the
heliosphere
Heliographic latitude (large
heliospheric structures and local
inhomogenities).

 IV. Orientation of the
Earth’s magnetosphere
related to the Sun
- Earth’s dipole tilt angle (season)
- Magnetotail tilt angle
- Flaring angle etc.

 V. Heliosphere’s location
in the interstellar media
Cosmic  rays etc.



I. State of the SunI. State of the Sun
- Location and occurrence rate of  sunspots and coronal holes, etc.

Coronal holes locating near the Sun’s equator produce stronger geomagnetic activity
(magnetic storms) than coronal holes locating near the poles (Nolte et al., 1976).



Coronal holes Coronal holes vsvs.solar wind.solar wind
bulk speedbulk speed

 Velocity of the solar wind is roughly proportional to the area of
coronal holes (Watari, 1997).

A coronal hole 
lasting longer 
than 7 months.



Sunspots Sunspots vsvs. storms. storms

 11 and 22-year periodicity

substorms

storms

sunspots



SunspotsSunspots vs vs. . substormssubstorms



Dynamic structures in the SunDynamic structures in the Sun

Coronal mass ejections     flares       high speed streams

See previous lectures of Hannu, Rami and Arto



II.II. Geoeffective  Geoeffective solar wind structuressolar wind structures

 Interplanetary CMEs, ICMEs
CMEs observed in the interplanetary space.

 Interplanetary magnetic cloud, IMC
ICMEs with a well-defined flux rope structure.

 Interplanetary shocks, IS

 High speed streams, HSS
Bulk speeds over 700km/s lasting longer than 24 hours.



Yearly variation of magnetic cloudsYearly variation of magnetic clouds

Occurrence rate
Average velocity 497468511531430425419356372

4710144111748
2002200019981996



High speed streams, HSSHigh speed streams, HSS

 Identification from bulk speed, vx
 Definition:

vx > 700 km/s lasting > 6 h.
 Duration:

From several hours to several days
 Occurrence rate:

About every 27 days during active years
and less often during other times.

HSS

CIR

Corotating interaction region, CIR



HSSHSS vs vs. . substormssubstorms
R

_s
u

2003



Solar wind bulk speed Solar wind bulk speed vsvs..
substormssubstorms

Daily averaged solar wind speed marked by green.

Yearly averages marked by yellow diamonds.



III. EarthIII. Earth’’s location in the s location in the heliosphereheliosphere

Sunspot maximum

High speed streams periodically hit the Earth.

* Terrestrial magnetic storms and substorms are most remarkable during the declining 
    phase of solar cycles (Sheley and Harvey, 1981)

* Storms and substorms follow the 27-day periodicity (Bartels, 1934, Tanskanen et al. 2005).



IV. Orientation of the EarthIV. Orientation of the Earth’’ss
magnetosphere related to the Sunmagnetosphere related to the Sun

- Earth’s dipole tilt angle (season)
- Magnetotail tilt angle
- Flaring angle etc.

Tail flaring angle can grow up to 45 degrees



V. V. HeliosphereHeliosphere’’s s location in thelocation in the
interstellar mediainterstellar media

Cosmic rays
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