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With the advent of this proposal, San Francisco is considering converting the city into a wireless
zone. Whatever decision is made should be based on the best available scientific evidence. Wi-Fi
simply has not been around long enough to know how these particular frequencies and intensities
are likely to affect people who are exposed to them on a daily basis for years at a time. San
Franciscas on the forefrontof alargepopulationstudywith someunwilling participants.

The following pages present guidelines for radio frequency radiation in various countries;
scientific studies that document the adverse effects of living near cell phone antennas (it is the
closestwe haveto Wi-Fi antennasjor bothhumansandanimals;andlaboratorystudiesthat
demonstrate the harmful effects of radio frequency radiation. The levels showing adverse
biological/health effects are compared with FCC guidelines and with calculations of likely
exposure in San Francisco attributed to the Earthlink Wi-Fi Network as discussed in OEarthlink-
Proposed San Francisco-Wide Wi-Fi Network: Observations and Calculations for Relation to
ExposureLimitsOpreparedy Mitch Maifeld of ZenzicResearch.

Many jurisdictions have had to deal with this issue and some of their recommendations regarding
placementf radiofrequencytransmittersarealsopresented While theseapplyto cell phone
antennasheyarerelevantto Wi-Fi antennas Physiciansaandscientist§rom aroundtheworld

are asking governments to review the existing guidelines and to revisit the use of this technology
to ensurdts safety. Theseresolutionsaresummarizedn thetextandarepresentedn full in the
Appendix.
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1. INTRODUCTION

During theearly partof the 28" centurythe world underwenia chemical revolution andmany
newchemicalsvereformulatedto promotethe growth of plants(nitrogen),to kill pests(DDT),

to keepourfood cold (CFCs)andto preventtransformergrom overheating(PCBs). After

decades of use science showed that each of these chemicals had unwanted side effects including
polluting water, Killing birds, and putting holes in the ozone layer. Now these chemicals are
banned or their use is strictly regulated.

During thesecond halbf the 28" centurythe world underwentn electromagneticrevolution

and many new frequencies were used for radio and TV broadcasting, radar, mobilé ghdnes

for a variety of wireless devices. After decades of use science reported that this form of energy
has unwanted side effects. Some of that evidence is provided in the pages that follow.

2. RADIO FREQUENCY GUIDELINES

Municipal councilors who approverequestgor the placemenbdf antennaswithin their
jurisdiction,aretold by boththetelecommunicatiomdustryandby thefederalgovernmenthat

this technology is safe as long as the radio frequency exposure remains below the federal
guideline. The industry calculates the exposure in a particular area for approval and, once the
antennas are erected, unannounced monitoring is seldom conducted to determine whether those
values are correct.

The Federal Communications Commission (FCC) (22) Guideline is similar to the international
guideline ICNIRP guideline (15) and is basedsbort-term thermal effects This guideline is
basedn theassumptiorthatif microwavé energydoesnot heattissueit is not harmful. This
assumption is incorrect Adverse biological effects have been documented at levels below
federal guidelines and there are no federal guidelinesofoithermal effects,nor are there
guidelines folong-term exposure The technological developments and uses of wireless
devices are running well ahead of the policy decisions necessary to ensure their safety.

! Thetermmobilephonesreferto bothcell phonesandcordlesgphones.

? antennasirealsoknown asbasestationsandarecalledmastsin Europe;they maybe placedon tall structuresor

specially constructed towers.

® Note that microwave energy is within the radio frequency band of the electromagnetic spectrum and ranges from
300MHz to 300GHz. In thisreportradiofrequencyradiation(RFR)will be usedwhenreferringto energy

associated with Wi-Fi and cell phone frequencies.
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According to Norbert Hankin, Chief EMF Scientist, U.S. Environmental Protection Agency:

OTheU.S. Federal CommunicationsCommission(FCCOsgxposureguidelinesare considered
protectiveof effectsarising from a thermalmechanisnbut not from all possiblemechanisms.
Therefore the generalisationby manythat the guidelinesprotecthumanbeingsfrom harm by
any or all mechanismss not justified.O (http://www.protectschools.org/epa%?20letter.pdf)

OrganizationghatsetsafetystandardsuchasANSI/IEEE or ICNIRP arequick to point out
thatOsafe@diofrequencyexposuraestson the fact thatexposurés too weakto producearise

in body temperature, or a OthermalO effect. Whether non-thermal effects occur is no longer the
issue, the issue is at what level do these non-thermal effects occur and what are the safe levels of
long-term exposure.

Guidelines for exposure to environmental contaminants are similar in countries around the world.
If these guidelines differ the difference is often within narrow limits or relates to specific
conditionsuniqueto a particularenvironmenbr a particularpopulation. Thisis not the casefor

radio frequency radiation.

Radio frequency guidelines vary by orders of magnitude in countries around the world (Figure 1).
The FCC guideline ranges from 200 to 1000 microVW/ased on frequency and is much higher

than the guidelines recommended in New Zealand, Italy, China, Bulgaria, Hungary, Russia,
Switzerland, Austria and in New South Wales, Australia. Since the science upon which these
guidelines are based remains the same, one way of interpreting this discrepancy is that some
countries place a greater value on science and on preventative health regulations while others may
place a greater value on commerce.

A number of adverse health effects have been documented at levels below the FCC guidelines,
which include altered white blood cells in school children; childhood leukemia; impaired motor
function, reaction time, and memory; headaches, dizziness, fatigue, weakness, and insomnia. At
the frequency in question for Wi-Fi technology the guideline in the US is 1000 micré\(¢/cthn
milliw/cm?).

The current federal guideline is based on a short-term (6-minute) heating effect. An FCC
guideline based on a 6-minute exposure is unrealistic for exposure that is likely to be 24/7 for
decades. However, if this guideline is extrapolated for long-term exposure, the exposure limit
decreases and approaches guidelines established by other countries (Table 1).

Accordingto Tablel, if thegoalis to protectpeoplewho useawirelesscomputerdaily for one
year, their exposure should not exc8e@ microW/cn? (a value similar to the Salzburg
guideline) and to protect them for 10 years their exposure should not €@e@dnicrow/cnft.

The FCC will tell you their guideline is not intended for long-term extrapolation in this manner.
However, since the FCC doesnOt have a long-term guideline and since the extrapolated values fit
the scientific data for long-term health effects the 0.07 micro\Wéem 0.007 microw/cf

guidelines are more appropriate to determine 'relatively safe' exposure limits for the San Francisco
population until more realistic and reliable guidelines are established that include non-thermal
effects.
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Guidelinesfor various countries
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0.000000001 =
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Figure 1. Guidelines, exposures and effects of radio frequency radiation at various power
densities. Data from Firstenberg (6).

3. CELL PHONE ANTENNAS: HUMAN EXPOSURE

Therehavebeenno studiesto dateon the effectsof exposurgo Wi-Fi. Thisin itselfis unusual
sincepopulationsarealreadybeingexposedo this energywithout any studieson how they

might be affected. Since there is not yet enough information about exposure to Wi-Fi there is a
needto rely on studiesof exposureo similar typesof radiofrequencyradiation. The closest

case studies are those of exposure to cell phone antennas and cell phones.

As of 2007 there have been seven epidemiological studies of people living near cell phone
antennas in Spain, the Netherlands, Israel, Germany and Austria and each one of these studies
documents adverse health effects. Studies in Israel and Germany show increased risk of cancer
andthe othersshowincreasedymptomsof electrohypersensitivityin all of the studies,

exposures are orders of magnitude below the FCC guideline. Three of those studies are
summarized below. Note the critical distances and, where available, exposures to RFR.
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Table 1.

FCC Guideline for radio frequency radiation extrapolated for longer exposure and

compared with the Russian and Salzburg guidelines.

Exposure Time Time Guideline Comments
(minutes) (microw/cm?)
6 minutes 6 1000 FCC guideline
: 6000 extrapolationof FCC guidelinefor one
1 minute 1 =1000x 6 minute exposure
30 minutes 30 300 extrapolationof FCC guidelinefor 30
[casualcomputeruse] = 6000/30 minute exposure
daily computeruse 360 17 . -
[2;/ hourps/day] =6 hx 60 min/hr — 6000/360 extrapolated=CC daily exposurelimit
weekly computeruse 1,800 3.3 .
[6 hrfd x 5 diweek] = 30 h x 60 min/hr - 6000/1800  ©Xtrapolated=CC weeklyexposurelimit
10 Russian guideline
monthly computeruse 7,200 0.83 I
[as abovefor 4 weeks] =120 hr x 60 min/h = 6000/7200 extrapolated=CC monthly exposurelimit
0.1 Salzburg guideline
annualcomputeruse 90,000 0.07 -
[asabovefor 50weeks] = 1500hrx 60 min/h = 6000/90,000  EXtrapolatedECC annual exposurelimit
10-yearcomputeruse 900,000 0.007

extrapolated=CC 10-yearexposureimit

[as abovefor 10 years] =90,000h/yr x 10 yr = 6000/900,000

Example 1: GERMANY (4)

The aim of this study was to examine whether people living close to cellular transmitter antennas
were exposed to a greater risk of becoming ill with malignant tumors. The researchers found that
the proportion of newly developing cancer cases was significantly higher among those patients
who hadlived within 400 meters (m)* from the cellulartransmittersite duringthe past10 years,
comparedo thosepatientdiving furtheraway. Theyalsofoundthatthe patientsfell ill on

average 8 years earlier. After five yearsO operation to the transmitting installation, the relative
risk of getting cancer had increased by 3-fold for the residents of the area near the installation,
compared with the inhabitants of Naila outside the area.

Example 2: SPAIN(27)

In this studythe peoplewho lived closesto the cellularantennasiadthe highestincidencef

the following disorders: fatigue, sleep disturbances, headaches, feeling of discomfort, difficulty
concentratingdepressionmemoryloss,visualdisruptionsjrritability, hearingdisruptions skin
problems, cardiovascular disorders, and dizziness (See Figure 2).

Adversehealtheffectswerereportedat distancesip to 300m. In this case healthis defined
according to the World Health Organization definition the Gtate of complete physical, mental
and social well-being, and not merely the absence of disease or infxniitpte that these
symptomsarecommonlyreferredto aselectrohypersensitivitfEHS).

* 1 meteris similar to 1 yard.

San Francisco EarthLink Wi-Fi Network, 2007



Example 3: SPAIN revisited (25)

The studyin Spainwasrepeatedndthis time exposureo radiofrequencyradiationwas
recorded. Thescientistgeportedthefollowing symptomsall statisticallysignificantwithin 50

to 150 mof the cell phone antenna at an average power derfigity1 + 0.19 microw/cri:
headaches, sleep disturbances, irritability, difficulty concentrating, discomfort, depression,
dizzinessappetiteloss,andnausea.

Note that0.11 microW/cn? is considerably lower than the 6-minute exposure guidelin8as
microw/cm? establishedby the FCC. This demonstratethatthe FCC guidelinedoesnot
protectthe public from radiofrequencyradiationexposure.

Maifeld (22) calculated different scenarios for exposure of people in San Francisco if the
Earthlink Wi-Fi Network becomes operational. All exposures are at levels below FCC guidelines.
The San Francisco resident reading SFGate.com on her laptop computer while sitting on her
balcony will be used for comparison. Maifeld (22) calculated that she might be exp88ed to
microw/cm?from a combination of her lapt@emputer 85 microw/cm?) and (L microw/cm?)

the nearest antenna that might be 5 m (16 ft) away. Since every third node has a gateway co-
located, in a worse case scenario she would be expodédrtizroW/cm? with the additionab
microw/cm? coming from the network node location. This value is 400 times higher than the
exposuran the Oberfeldstudy(25). The powerdensityexposurdrom the antennaalone(1
microW/cm?) is above levels where people experienced headaches, sleep disturbances, dizziness,
etc at0.11microw/cm?,

4. ELECTROHYPERSENSTIVITY (EHS)

ElectrohypersensitivityEHS)is now recognizedy the World HealthOrganizatiofWHO) and
is defined as:

O. .. a phenomenon where individuals experience adverse health effects while using or being
in the vicinity of devices emanating electric, magnetic, or electromagnetic fields (EMFs). . .
Whatever its cause, EHS is a real and sometimes a debilitating problem for the affected
persons, while the level of EMF in their neighborhood is no greater than is encountered in
normal living environments. Their exposures are generally several orders of magnitude
under the limits in internationally accepted standai@s(23)

EHS is classified as a disability in Sweden and health care facilities with low exposure to
electromagnetic fields and radio frequency radiation are available for sensitive individuals.
Approximately2% of the populationhasseveresymptomsof EHS (seeAppendix1 for their

stories). These people are unable to live in our modern society with its electrical and electronic
appliances and with the increasing exposure to radio frequency radiation. Another 35% of the
populationhasmoderatesymptomsepresentetty animpairedimmunesystemandby chronic

illness.
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Figure2. Responsef residentdiving in the vicinity of a cellular phonebasestationin Spain(27).

Symptoms of EHS include: cognitive dysfunction (memory, concentration, problem-solving);
balance, dizziness & vertigo; facial flushing, skin rash; chest pressure, rapid heart rate;
depressionanxiety,irritability, frustration,temper;fatigue,poorsleep;bodyachesheadaches;
ringing in the ear (tinnitus) and are consistent with chronic fatigue and fibromyalgia.

Thelrish Doctors@&nvironmentalAssociation(IDEA) in their positionpaper(16) on
electromagnetic radiation recognizes that an increasing number of people are complaining with
symptomsof EHSIn Ireland. Theyrequesthelrish governmento reviewresearcland
management/treatments internationally; to establish a database for EHS; and to establish the
strictestsafetyregulationgor mastsandtransmitter{Appendix8).

Environmental sensitivity attributed to electromagnetic exposure has recently been identified in a
Canadian Human Rights Commission report (28). In this document both radio wave sickness
(associated with radar workers) and electromagnetic hypersensitivities (associated with ground
current, low frequency electromagnetic fields, telecommunications, and radio frequencies on
power lines) are identified as environmental sensitivities.

SanFranciscowith a populationof 744,000peoplemay haveasmanyas1500people(2% of
population)who areseverelyaffectedby radiofrequencyradiationandup to 26,000individuals

(35% of population) who have moderate sensitivities. Those individuals in San Francisco living in
apartments at or near the level of node-only and gateway WiFi locations (22) who suffer from
EHS maybefurtheradverselyaffectedby the Earthlink Wi-Fi proposal.
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5. CELL PHONE ANTENNAS: ANIMAL EXPOSURE

Animals are also affected by exposure to radio frequency radiation near cell phone antennas.
Three examples are provided below. Note the levels and distances at which these associations
occur.

Example 4: MICE (21)

Six pairs of mice were placed near an antenna park in Greece and 6 pairs were used as unexposed
controls. Theyweremateds5 times. Theexposednice hadprogressivelffewernewbornger

dam and within 5 matings became irreversibly infertile. Exposure to radio frequency radiation at
the antenna park was calculated to be betie@hto 0.17 microw/cri. Comparethis with the

Maifeld (22) calculations o41 microw/cm? for the woman sitting on her balcony while using

her wireless computer and thet microw/cn? for the city employeeworking at his deskwith a

wireless router.

Example5: COWS (20)

A studyfundedby the BavarianStateGovernmentn Germanyfollowed reportsof adverse

health effects in dairy cattle after a Telecoms mast had been erected for TV and cell phone
transmission.  Scientists documented a significant drop in milk yield and behavioral disorders in
someof the cowsthatrelatedto the microwavetransmissiongrom the mast. Whenthe cattle

were moved to a farm 20 km away, their milk yield and behavior returned to normal within days.
Whenthe cattlewerereturnedo the mastenvironmentheir symptomgseturnedaswell. Fodder
analysis and the amount of feed could not account for the changes among the cattle. Analysis of
aborted fetal material did not find any pathogens causing the abortion based on microscope and
cultural examination and on serological tests. Autopsy of dead cows reported acute heart and
circulatory collapse with internal bleeding from several organs. Exposure to RFR at the stable
entrance wa80 microw/cm? and the highest reading reported on the farm near the stable was
350microW/cm?. These values are much lower than the FCC guidelint806f microw/cn?

and also exceed the exposures used in MaifeldOs scenarios (22) for San Francisco.

Example 6: BIRDS (1)

Recent evidence suggests that wildlife near mobile phone antennas may also be affected by radio
frequency radiation. White storks nesting witBB0 mof a cell phone antenna were compared

with those nesting more th&00 maway. Nesting, breeding, and hatching success were
significantly reduced for those birds near the cell phone antenna. The number of young per pair
for nestsnearthe antennavassignificantly lower thanfor thosefartheraway(0.86vs. 1.6,~50%
decrease, P=0.001). Nests with no chicks increased from 3.3% (reference population) to 40% for
those within200 mof the antennas. Near the antennas, the nesting pairs were more aggressive
with each other, were less successful at building nests, and had more chick deaths in the early
stages. Level of radio frequency exposure was not provided.

These studies show that animals and birds, living within 200 m of a cell phone antenna are
adverselyaffected. Notethatall threespecieg{mice,cows,white storks)hadreproductive
problems. Radio frequency exposure has also been suggested for the decline of the European
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housesparrow(5) andthe potentialbeecolonycollapseg8) in recentyears. Theadditionof
2,200antenna®n light andutility polesmayadverselyaffectbird populationan SanFrancisco
as well.

6. MOBILE PHONES AND WIRELESS COMPUTERS

Antennas communicate with mobile phones and Wi-Fi antennas communicate with wireless
computers. Exposure to radio frequency of the brain near mobile phones and of the body near
wireless computers is a concern. Several studies have documented an increased risk of brain
tumors, as well as tumors of nerve cells associated with hearing and seeing among cell phone
users. These studies generally show a statistically significant increase in tumors on the same side
of theheadthatoneexposedo the cell phone(ipsilateral)for atleasta 10-yearperiod.

Example 7: META-STUDY OF MOBILE PHONES AND CANCER (18)

Kundi et al. (18) reviewed 9 studies that examined cancers among cell phone users including 4
from the US, 2 from Sweden, and 1 from each of Denmark, Finland, and Germany. All studies
have methodological deficiencies: too short duration of mobile phone use, exposure not
rigorously determined, and possibility of recall error. The authors conclude that all studies with
reasonable latencies found an increased cancer risk associated with mobile phone use. Estimates
of relative risk ranged from 1.3 to 4.6. What this means is a 30% to 360% increased risk.

Highest overall risks were for acoustic neurdifa5 or 250%) and uveal melandhd.2 or

320%). There was an enhanced risk for increased latency period, i.e. the longer you used your
phone the greater the risk of developing a tumor.

Example 8: Industry-funded Mobile Phone Study (19)

Themostrecentstudyof cancerisk andmobile phoneuse(19) waspartially fundedby
Manufacturers®orumandthe GSM Association. Whatthis studyreportedwasa 40%
statistically significant increased risk of ipsilateral (same side of the head) Giidthia 10
years of cell phone use.

Exposureo videodisplayterminals(VDT) in wired computerdhasbeenassociatedvith

miscarriages (9) and with symptoms of electrodermal skin problems (17). Comprehensive
studiesof the effectsof exposurdo wirelesscomputerdravenotyetbeenconducted.Sincea
wirelesslaptopcomputercanexposurea userto 35 microw/cm? (22) thesestudiesarevery

much needed. They should be conducted before cities become Wi-Fi meccas and before they are
used in classrooms.

® associated wit hearing
® associateavith vision
" A gliomais a primarytumorthataffectsthe glial (non-neuronalyellsin the brain.
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7. LABORATORY AND EPIDEMIOLOGICAL STUDIES

Dr. Henry Lai (Washington State University) compiled a list of studies that document biological
effects of radio frequency radiation at low intensities (Table 2).

Table 2. Studies reporting biological effects of radiofrequency radiation (RFR) at low intensities
(see Appendix 2 for more information).

(1) Balode (1996)- blood cells from cows from a farm close and in front of radar showed
significantly higher level of severe genetic damage.

(2) Boscol et al. (2001)- RFR from radio transmission statiomsicro\W/cm?) affects
immunological system in womefNote this is below scenario dfl. microw/cm2or San
Francisco (22)]

(3) Chiang et al. (1989)- people lived and worked near radio antennae and radar installations
showeddeficitsin psychologicabndshort-termmemorytests.

(4) de Pomerai et al. (2000, 2002) reported an increase in a molecular stress response in cells after
exposure to a RFR at a SABf 0.001 W/kg This stress response is a basic biological process
that is present in almost all animals - including humpempare t00.08 W/kgFCC Guideline.]

(5) de Pomerai et al. (2003) RFR damages protein®ab-0.020 W/kg[Compare t00.08 W/kg
FCC Guideline.]

(6) D'Inzeoetal. (1988)-very low intensityRFR (2D4microW/cm?) affectsthe operationof
acetylcholine-related ion-channels in cells. These channels play important roles in physiological
and behavioral functionfNote this is below scenario éfl microw/cnt for San Francisco (22)]

(7) Dolk et al. (1997)- a significant increase in adult leukemias was found in residence who lived
near the Sutton Coldfield television (TV) and frequency modulation (FM) radio transmitter in
England.

(8) Dutta et al. (1989) reported an increase in calcium efflux in cells after exposure to RFR at
0.005 W/kg Calcium is an important component of normal cellular functi@mnpare t00.08
W/kg FCC Guideline.]

(9) Fesenko et al. (1999) reported a change in immunological functions in mice after exposure to
RFRata powerdensityof 1 microW/cm?. [Note this is below scenario df. microw/cns for
San Francisco and is the exposure from a nearby antenna (22).]

® SAR (specificabsorptiorrate): USA guidelinefor non-occupationakvhole body exposurds 0.08 W/kg
(watts/kilogram).
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(10) Hjollund et al. (1997)-spermcountsof Danishmilitary personnelwho operatednobile
ground-to-air missile units that use several RFR emitting radar systems (maximal mean exposure
10 microW/cm?), were significantly low compared to referendéiote this is below scenario of

41 microW/cn for San Francisco (22)]

(11) Hocking et al. (1996)- an association was found between increased childhood leukemia
incidenceandmortality andproximity to TV towers.

(12) lvaschuketal. (1999)-short-termexposureo cellularphoneRFR of very low SAR (0.026
W/kg) affected a gene related to can¢g€ompare t00.08 W/kgFCC Guideline.]

(13) Kolodynski and Kolodynska (1996)- school Children lived in front of a radio station had
less developed memory and attention, their reaction time was slower, and their neuromuscular
apparatus endurance was decreased.

(14) Kwee et al. (2001)- 20 minutes of cell phone RFR exposi@@t1 W/kgincreased stress
protein in human cell§Compare t00.08 W/kgFCC Guideline.]

(15) Lebedeva et al. (2000)- brain wave activation was observed in human subjects exposed to
cellular phone RFR &t0 microW/cn?. [Note this is above the scenario4df microw/cn3 for
San Francisco (22) but below the FCC guidelineagfomicrow/cm?.]

(16) Magras and Xenos (1999) reported a decrease in reproductive function in mice exposed to
RFR at power densities 6f168 - 1.053 microW/crf [Note this is below scenario éi.

microW/cnt for San Francisco and is at or below the exposure from a neanjctd\W/cnt Wi-

Fi antenna (22).]

(17) Mann et al. (1998)- a transient increase in blood cortisol was observed in human subjects
exposed to cellular phone RFR2at microW/cm?. Cortisol is a hormone involved in stress
reaction[Note this is below scenario éfl. microw/cnt for San Francisco (22)]

(18) Marinelli et al. (2004)- exposure to 900-MHz RFR.&035 W/kgaffected cellOs self-
defense responsdg€ompare t00.08 W/kgFCC Guideline.]

(19) Michelozzi et al. (1998)- leukemia mortality witt8rb km (5,863 inhabitants) near a high
power radio-transmitter in a peripheral area of Rome was higher than expected.

(20) Michelozzi et al. (2002)- childhood leukemia higher at a distance@frtofrom a radio
station.

(21) Navakatikian and Tomashevskaya (1994)- RFR at low intensifies00 microW/cnf;
0.0027- 0.027 W/kpinduced behavioral and endocrine changes in rats. Decreases in blood
concentrations of testosterone and insulin were repgNete this is below scenario dfl
microW/cnt for San Francisco (22) and beldw08 W/kgFCC Guideline.]

(22) Novoselova et al. (1999)-low intensity RFRnficro\W/cm?) affectsfunctionsof the
immune systenNote this is below scenario dfl. microw/cn for San Francisco and is the
same as the exposure from the nearest antenna (22).]
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(23) Novoselova et al. (2004)- chronic exposure to RFRi¢ro\W/cm?) decreased tumor
growth rate and enhanced survival in m[tote this is below scenario dfl. microw/cni for San
Francisco and is the same as the exposure from the nearest antenna (22).]

(24) Park et al. (2004) higher mortality rates for all cancers and leukemia in some age groups in
the area near the AM radio broadcasting towers.

(25) Persson et al. (1997) reported an increase in the permeability of the blood-brain barrier in
mice exposed to RFR @t0004 - 0.008 W/kgThe blood-brain barrier envelops the brain and
protects it from toxic substancg€.ompare t00.08 W/kgFCC Guideline.]

(26) Phillips et al. (1998) reported DNA damage in cells exposed to RFR at SABOa# -
0.024 W/kg [Compare t00.08 W/kgFCC Guideline.]

(27) Polonga-Moraru et al. (2002) change in membrane of cells in the retina (eye) after exposure
to RFR atl5 microW/cnv. [Note this is below scenario @i microw/cn? for San Francisco

(22)]

(28) Pyrpasopouloetal. (2004)exposurdo cell phoneradiationduring early gestatiorat SAR
of 0.0005 W/kg(5 microW/cm?) affected kidney development in reftsote this is below
scenario o#1 microW/cn for San Francisco (22)]

(29) Salford et al. (2003)- nerve cell damage in brain of rats exposed for 2 hrs to GSM signal at
0.02 W/kg [Compare t00.08 W/kgFCC Guideline.]

(30) Santini et al. (2002)- increase in complaint frequencies for tiredness, headache, sleep
disturbance, discomfort, irritability, depression, loss of memory, dizziness, libido decrease, in
peoplewho lived within 300m of mobile phonebasestations.

(31) Sarimov et al. (2004)- GSM microwaves affect human lymphocyte chromatin similar to
stress response @054 W/kg [Compare t00.08 W/kgFCC Guideline.]

(32) Schwartz et al. (1990)- calcium movement in the heart affected by RFR at SAR@I5
W/kg. Calcium is important in muscle contraction. Changes in calcium can affect heart functions.
[Compare t00.08 W/kgFCC Guideline.]

(33) Somosy et al. (1991)- RFR@024 W/kgcaused molecular and structural changes in cells of
mouse embryogCompare t00.08 W/kgFCC Guideline.]

(34) Stagg et al. (1997)- glioma cells exposed to cellular phone RFEB0&O \W/kgshowed
significant increases in thymidine incorporation, which may be an indication of an increase in cell
division.[Compare t00.08 W/kgFCC Guideline.]

(35) Stark et al. (19975 two- to seven-fold increase of salivary melatonin concentration was
observed in dairy cattle exposed to RFR from a radio transmitter antenna.
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(36) Tattersalletal. (2001)-low-intensityRFR (0.0016- 0.0044W/kg) canmodulatethe

function of a part of the brain called the hippocampus, in the absence of gross thermal effects.
The changes in excitability may be consistent with reported behavioral effects of RFR, since the
hippocampus is involved in learning and mem@@ompare t00.08 W/kgFCC Guideline.]

(37) Vangelova et al. (2002)- operators of satellite station exposed to low dose (0.1127 J/kg) of
RFR over a 24-hr shift showed an increased excretion of stress hormones.

(38) Velizarov et al. (1999) showed a decrease in cell proliferation (division) after exposure to
RFR 0f0.000021 - 0.0021 W/kgCompare t00.08 W/kgFCC Guideline.]

(39) Veyretetal. (1991)-low intensityRFRat SAR of 0.015W/kg affectsfunctionsof the
immune systenfCompare t00.08 W/kgFCC Guideline.]

(40) Wolke et al. (1996)- RFR at001\W/kgaffects calcium concentration in heart muscle cells of
guinea pigsfCompare t00.08 W/kgFCC Guideline.]

All of the 40 reports, reviewed in the table above by Dr. Henry Lai, document biological effects
or associations, many of them adverse or undesirable, at exposure to radio frequency radiation
below the FCC guidelines for both power denslf§0Q0microW/cm?) andspecificabsorption
rate(0.08 W/kg). Of the 12 studiesthatprovidepowerdensitydata,11 documenteffectsbelow

41 microW/cr? (scenario of woman using her laptop computer on her balcony); 6 document
effects belows microw/cm? (exposure to multiple Wi-Fi antennas); and 3 document effects
below1 microW/cm? (exposure to 1 Wi-Fi antenna) (22). People in San Francisco living in
apartments at or near the level of node-only and gateway Wi-Fi locations, who suffer from EHS,
may be adverselyaffectedby theradiationfrom the antennasn the Earthlink Wi-Fi proposal.
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Firstenberg (6) also compiled a list of studies showing biological effects at levels below federal

guidelines for radio frequency radiation (Table 3).

Table 3. Reported biological effects associated with radio frequency radiation. [Data from
Firstenberg (6).]

Power Density Reported Biological Effects References
('W/cm2)
0.0000000000001 Altered geneticstructurein E. Coli Belyaev1996
0,0000000001 Thresholdof humansensitivity Kositsky 2001
0.000000001 Altered EEGin humansubjects Bise 1978
0.0000000027 Growth stimulation irVicius fabus Brauer1950
0.00000001 Effectsonimmunesystemin mice Bundyuk 1994
0.00000002 Stimulation of ovulation in chickens Kondra1970
0.000005 Effect on cell growthin yeast Grundler1992
0.00001 1/100million" of FCC guidelines
0.00001 ConditionedOavoidancef@flex in rats Kositsky 2001
0.000027 Prematureagingof pine needles Selgal996
0.002 Sleepdisordersabnormalblood pressurenervousnessyeaknessfatigue,limb Altpeter1995,1997
pain, joint pain, digestiveproblems fewer schoolchildrerpromoted
0.0027 Growth inhibition inVicius fabus Brauer1950
0.0027 to 0.065 Smallertreegrowthrings Balodis 1996
0.01 1/1000' of FCC guidelines
0.01 Humansensation Kolbun 1987
0.06 Altered EEG, disturbedcarbohydratenetabolismenlargedadrenalsaltered Dumanskij 1974
adrenalhormonelevels,structuralchangesn liver, spleen testesandbrainNin
white ratsandrabbits
0.06 Slowing of the heart,changen EEG in rabbits Serkyuk,Reportedn McRee
1980
0.1 Increasen melatoninin cows Stark1997
0.1t01.8 Decreasedife span,impairedreproduction structuralanddevelopmental Magonel996
abnormalitiesn duckweedplants
0.13 Decreasedell growth (humanepithelialamnioncells) Kwee 1997
0.168 Irreversiblesterility in mice Magras1997
0.2t0 8.0 Childhoodleukemianeartransmitters Hocking 1996
0.3 Impairedmotor function, reactiontime, memoryandattentionof schoolchildren, | Kolodynski 1996
andalteredsexratio of children(fewer boys)
0.6 Changen calciumion efflux from braintissue Dutta 1986
0.6 Cardiacarrhythmiasand sometimescardiacarrest(frogs) Frey 1968
4 Alteredwhite blood cell activity in schoolchildren Chiang 1989
1 Headachedizzinessjrritability, fatigue,weaknessinsomnia,chestpain, Simonenko 1998
difficulty breathing,ndigestion(humansNoccupationagéxposure)
1 Stimulation of white cells in guinea pigs Shandalal 978
2 OMicrowavéhearingONclicking puzzing,chirping, hissing,or high-pitched Frey1963,1969,1971,1973,
tones 1988,Justesori979,0lIsen
1980, Wieske1963,Lin 1978
25 Breakdownof blood-brainbarrier (useda digital cellular phoneto providethe Salford1997
radiation)
5 Leukemia,skin melanomaandbladdercancemearTV andFM transmitter Dolk 1997
5 Biochemicalandhistologicalchangesn liver, heart kidney,andbraintissue Belokrinitskiy 1982
10 1% of FCC guideline
10 Damagednitochondriahucleusof cellsin hippocampu®f brain Belokrinitskiy 1982a
10 Impairedmemoryandvisual reactiontime in peopleliving neartransmitters Chiang 1989
10 Decreasedasize of litter, increasechumberof stillbornsin mice 1I0ChevicHreportedin McRee
1980)
10 Redistributionof metalsin thelungs,brain, heart,liver, kidney, musclesspleen, | Shutenko 1981
bones, skin, blood
1000 FCC Guideline, 6-minute exposurebasedon heating

San Francisco EarthLink Wi-Fi Network, 2007




8. SITING OF CELL PHONE ANTENNAS

Communities worldwide are struggling with siting of cell phone base stations. Where should
theseantennade placedfor optimumreceptionandminimal healtheffects? Many of these
communitieshaveyetto be confrontedwith Wi-Fi antennas.

Example 9: INTERNATIONAL ASSOCIATION OF FIRE FIGHTERS (IAFF)

ThelnternationalAssociationof Fire Fighters(IAFF) ratified Resolutionl5 in Boston,August
2004. Resolutionl5 stateghat:

The IAFF oppose the use of fire stations as base stations for antennas and towers for the
conduction of cell phone transmissions until such installations are proven not to be hazardous
to the health of our membets.(14).

Thisresolutionwaspromptedby a studyof abnormabrainactivity andill healthamongof fire
fighters in California who worked for less than 5 years at a fire hall with cell phone antennas on
the roof. Extensive medical testing showed that the fire fighters experienced confusion, loss of
short-term memory, inability to focus, migraine headaches, insomnia, Obrain fog,0 infertility,
slowed reaction time, depression, tremors, and vertigo. The SPECT scan of their brain shows
abnormal changes that could not be explained by exposure to chemicals.

Example 10: SCHOOLS
The Vancouver, British Columbia School Board passed a resolution in January 2005 as follows:

Be it resolved that:

o no further installations of cellular antenna be permitted on any school building or school
grounds regularly used by students, and

o Incompatible Land Uses Near Schools be amended to included any installation of cellular
antenna within 305 m (1000 ft) of a school as an incompatible use and that VSB be so
notified of any potential installation.

The county of Palm Beach, Florida, the City of Los Angeles, California, and the country of New
Zealand have all prohibited cell phone base stations and antennas near schools due to safety
concerns (14).

The decision not to place cell antennas near schools is based on the likelihood that children are
more susceptible to this form of radiation. Light and utility poles in San Francisco are found near
schools and therefore the Earthlink Wi-Fi Network would result in increased exposures for
childrenthatareinconsistentvith thesepolicies.
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Example 11: UNITED KINGDOM

BelfastCity Councilratified decisionf its DevelopmenCommittee(Aug 18, 1999)thatno
transmittermastsshouldbe permittedon any Council Property dueto unknownrisk and
substantial public concern.

Wyre Borough Council, Lancashire believed it was unsuitable to site telecommunication towers
190 m from primary school and 40 m from houses.

Scotland Planning Authorities adopted "Precautionary Policy” due to "perceived inadequate
official advice from Government Departments”

In England & Wales, the Local Government Association (LGA) advised member authorities to
adopt"PrecautionanApproach”. This decisionmakingprocessvasbasedon the conceptthat
waiting for "conclusive scientific evidence" before acting is potentially flawed.

Recent reports from the UK indicate cancer clusters near mobile phone masts and these masts are
now being removed. One such example is provided in Appendix 3.

Sir William Stewart, the chairman of the Health Protection Agency (HPA) in the UK is asking
thatWi-Fi exposurebereviewed. In hiscommentsaboutthe 2000StewartReport(29) he stated
that:

OThere may be changes, for example in cognitive function . . . there were some indications that
there may be cancer inductions . . . there were some molecular biology changes within the cell
and these were issues that we had to bear in mind.O

http://www.telegraph.co.uk/news/main.jhtml;jsessionid=PDE5M33FHNWOHQFIQMFSFFWAVCBQO0IVQ0?2xml=/n
ews/2007/05/21/nwifi21.xml

9. RESOLUTIONS & APPEALS

Physicians (7, 13, 16) and scientists (2, 3, 26) have issued statements that biological effects from
low-intensity RF radiation are scientifically established and are asking governing bodies in Europe
and North America to re-examine our use of wireless technology and reduce existing radio
frequencyguidelines. TheseAppealsandResolutionsarepresentedn Appendiceg to 9.

Several are summarized below.

More than3000physicianshavesignedthe Freiburger Appeal (7). Thesedoctorshave

observed among their patients an increased incidence of disorders including headaches, chronic
exhaustionagitation,sleeplessnestnnitus, susceptibilityto infection,nervousandconnective

tissue pains that they associate with increased exposure to high frequency microwave radiation
from mobile phonebasestationsandmobile phonegbothcell phonesandcordlesphones).

Below are direct quotes from this document:

Our therapeutic efforts to restore health are becoming increasingly less effective: the
unimpeded and continuous penetration of radiation into living and working areas,
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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 . .

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 criterium 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.

The Helsinki Appeal(13) wasa call for the EuropearParliamento adoptnew safetystandards,
rejectiICNIRP standardg15), andapplythe Precautionaryrincipleto EMFs. The Helsinki
Appealcanbefoundin Appendix7.

The Benevento Resolution (2) requested among other things that wireless-free zones be
established in cities, in public buildings (schools, hospitals, residential areas) and on public
transit,to permitaccesdy personsvho arehypersensitiveo electromagnetienergy(Appendix
9). Thiswould notbe possiblewith a city-wide Wi-Fi networksuchasthe oneEarthlink
proposedor SanFrancisco.

10. PRECAUTIONARY PRINCIPLE

Until appropriate guidelines can be introduced a number of international and national agencies are
recommending adoption of the Precautionary Principle that was presented at the Rio Conference

on Environment and Development in Brazil in 1992. The precautionary principle has been
recommended for both radio frequency radiation and electromagnetic fields.

The Precautionaryrinciple (PP)stateshat:

In order to protect the environment, the precautionary approach shall be widely applied by
States according to their capability. Where there are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for postponing cost-
effective measures to prevent environmental degradation.

San FranciscoOs Precautionary Principle identifies 5 essential elements to decision-making as
follows (City and County of San Francisco Environment Code, Chapter 1, Section 101.):
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Anticipatory Action

Rightto Know

Alternative Assessment

Full Cost Accounting
ParticipatoryDecisionProcess

agrwpdE

This document states th&@There is a duty to take anticipatory action to prevent harm.
Government, business, and community groups, as well as the general public, share this
responsibility.O

11. CERTIFICATE OF DETERMINATION

An important issue that relates to thertificate of Determination of Exemption/Exclusion from
Environmental Review, Planning Department, City and County of San Frangjseio20, 2007
hasyetto beraisedandneedgo beaddressed.

Placing antennas near or on utility power lines may result in the wires acting as antennas and re-
directing the radio frequency radiation. This has been documented in Italy (30). Measurements
at a school near Huntington Beach California showed that the radio frequency radiation from a
cell phone tower was re-radiating from the nearby high voltage transmission lines. It was also re-
radiating from the metal fence that surrounded the school. This type of re-radiation can produce
hotspots that are not normally calculated in exposure metrics since the exact configuration of the
antennasndthe surroundingstructuresieedto be knownandthe Earthlink providershaveyet

to determine where specifically the antennas will be placed.

Radio frequency radiation can travel along electrical wires. This can affect power quality

(referred to as dirty electricity) and result in adverse health effects. Milham and Morgan (24)
investigated a potential cancer cluster at La Quinta Middle School in La Quinta, California. They
found that 13 rooms in the school had very high levels of Odirty electricityO and the risk of cancer
in these rooms was much higher than in Oelectrically cleanO rooms. Teachers who never taught in
these OdirtyO rooms had a 1.8-fold risk of cancer while those who taught in these rooms had a
5.1-fold risk of cancer, and those who taught in these rooms and had been employed at this
school for more than 10 years had a 7.1-fold risk of cancer.

Poor power quality can affect teacher health and wellbeing as well as student behavior as
documented at Willowood School in Toronto, Canada. Improvement of power quality was
associateavith improvedsymptomsamongbothteachersindstudentsn ablind study’ (10).
Poorpowerquality canalsoexacerbatsymptomsof multiple sclerosisdiabeteg11) andasthma
(12).

Radio frequency on power lines is an area that clearly needs more research. See Letter X in
Appendix1. Overheadgowerlinesandelectricalconduitsfor MUNI areprevalenthroughout

° OBlinding@s a basictool of scienceusedto minimize the placeboeffectandtheintroductionof biasin research.
In asingleblind studythe subjectbeingtesteds unawaref theyarepartof atestgroupor a controlgroup.
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SanFranciscaandthe Earthlink Wi-Fi Networkmayresultin furtherinstance®f dirty electricity
adversely affecting city residents.

12. SUMMARY

Laboratory studies of radio frequency radiation as well as epidemiological studies of people who
live near cell phone antennas and/or use wireless technology indicate adverse biological effects.
These effects include increase in cancers, DNA breaks, impaired reproduction, increased
permeability of the blood-brain barrier, altered calcium flux, changes in enzyme activity,
neurological disorders, altered brainwave activity, insomnia, decreased memory, inattention,
slower reaction time, tinnitus, dizziness, skin disorders, headaches, chronic pain, chronic fatigue,
respiratoryproblemsandarrhythmia.A growing populationis becomingsensitiveto

electromagnetic energy and some of these people are affected by radio frequency radiation and are
unable to live near antennas. Animals that live near cell phone and broadcast antennas are also
affected by RF radiation, which manifests itself in reproductive impairment and behavioral
abnormalities.

The cancers and symptoms of EHS occur at levels well below the FCC guidelines for radio
frequency radiation. These guidelines are based on short-term (6-minute) thermal effects and are
inadequate to protect the population from long-term, non-thermal exposure. The FCC guidelines
conform to ICNIRP guidelines (15) but are much higher (i.e. less protective) than guidelines in
othercountries.

Metal objects such as wiring in the home, fences, poles, roofs, filing cabinets can redirect RFR
andcreatehot spotsor interferewith reception. For this reasorcalculationsof exposuranay not
beasreliableasactuallymeasurements Appealsandresolutiondrom physiciansandscientist

request governments to provide the strictest guidelines for RF exposure and address the growing
numberof peopledevelopinga sensitivityto this form of energy.

13. RECOMMENDATION

The Boardof Supervisorof the City andCountyof SanFrancisceshouldadoptthe

precautionary principle in their decision regarding the Earthlink Wi-Fi Network. The scientific
evidence indicates that exposure to radio frequency radiation near cell phone antennas and in
laboratory studies is associated with and/or causes adverse biological and health effects at levels
well below federal guidelines and at levels to which people who use wireless computers are likely
to be exposed. Policy makers and the public should heed the warning that this form of energy, at
current exposures, is far from benign and should act accordingly to protect human health and the
environment.

Since cumulative radio frequency exposures are unknown from currently operating antennas and
towers,a baselineanalysiss importantto determinevhatthesecurrentexposureconditionsare
atpresentThis shouldbe doneprior to approvalof a Wi-Fi system An exposureassessment

should be done in accordance with the California Environmental Quality Act (CEQA) guidelines

to determinghatthereareno healthrisks.
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Blanketing San Francisco with yet another source of radio frequency radiation in addition to the
existing cell phone, broadcast, and essential police, fire, ambulance communication antennas is
likely to result in a growing number of people becoming ill.

Those who have to make decisions about where antennas should be placed are seldom provided
with all the facts. Often they are given conflicting information and side with the industry because
they donOtvantto standin the way of Oprogress.®@he oathof office thatmostpublic officials

take requires protecting public health and may require swimming against the tide in order to do
what is right.

TheBoardof Supervisorsvill be shownstudiesthatdocumenno adverseeffectsof this

technology and they will be told the scientific evidence in contradictory and inconclusive. The
underlying assumption is that until science can prove this form of energy is harmful, until
scientistaunderstandhe mechanism#volved, until everystudyshowsthe samething, we
shouldallow humanexposureThatapproactcould be tantamounto the costly history lessonof
smoking and lung cancer; asbestos exposure and mesothelioma; DDT and loss of bird
populations.

Science does not have all the answers and the understanding of mechanism is incomplete.
However, according to the Precautionary Principle Othreats of serious or irreversible damageO is
all that is needed to act.
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Appendix 1

BLACK ON WHITE: VOICES AND WITNESSES ABOUT ELECTRO-
HYPERSENSITIVITY, THE SWEDISH EXPERIENCE

Rigmor Granlund-Lind and John Lind
2ndInternetEdition Oct 3, 2004
© MimersBrunnKunskapsfsrlaget,
Translation: Jeffrey Ganellen; Diagrams: Jan Rennerfelt
SALA 2004,MIMERS BRUNN, KUNSKAPSF...RLAGETSWEDEN
mimersbrunn@spray.se

A list of symptomsdoesnCitonveythe reality of whatlife is like for someonavho has
electrohypersensitivityBelow peoplewith EHS sharetheir storiesof whatit meango be

sensitivity to electromagnetic energy. The cost is far greater than ill health. It involves impaired
family life, social isolation, loss of productive work, and loss of dignity.

Beingsoseverelyelectro-hypersensitivis like beinga hermitin aninfernalhell. (Letter54)

| amanurseanesthetisby professiorandin Septembefl993,1 begarworking with acomputer
expert to design a booking program for an operation ward. Worked three days a week
with this, Tuesday-ThursdayVorkedwith two computersimultaneouslypf the model
wherethe computeiis situatedon the tableunderthe monitor.

Had only worked a few weeks when the problems began, with eye irritation and headaches.
Thencameonesymptomafterthe otherin rapid successionsuchasathrobbingin my teeth
in boththe upperandlower jaws, mild dizzinessmild nauseaice-coldfeet, sleepdisorders,
sweating and shivering during the night and extreme tiredness. The headaches were terrible
on Fridays, after three working days, but decreased during the weekends and had nearly vanished
on Tuesdaywhenl beganworking again.During weekends| hadto lie downin the
middle of the day. Wasextremelytired.

There was a ten-day break from working with the computers between Christmas and New
Year,andduringthosedays,onesymptomafterthe otherdisappearedSincel havea sister
who is electro-hypersensitivé,now understoodvhatit wasall about.Realizedthat! hadto
stopworking with computersit waswith deepregretthat! askednotto work with computers,
because the work was perfectly suited to me. The headaches, dizziness, nausea, sweating,
shivers and the cold feet had disappeared during the ten-day break, but it took three weeks
before the sleep disorder disappeared and an additional couple of weeks before my teeth felt
normal again. (Letter 19)

Oneanda-halfyearsago,i.e. thefall of 1998,1 developecklectro-hypersensitivitpndsensitivity
to cell phonesandtransmitterslf | amin thevicinity of someondalking on acell
phone,| comedownwith influenza-likesymptomswith painthroughoutmy body, a feeling
of fever without actually having a fever, headaches and a sore throat. These symptoms disappear
afteroneor two days,but canremainlongerif the expositionto the mobile radiationhad
been extensive.
Whenl ride the busor the subwayduring rushhour,thereareoftensomanypeopletalking
on phonesat the sametime thatit is impossibleto maintainan adequatalistancefrom them.

San Francisco EarthLink Wi-Fi Network, 2007



Eventransmittersaroundthe city area problem.Somebusstopsarelocatedso closeto transmitters
thatl canOwait there butinsteadhaveto walk severabusstopsawayto find onel
canwait at. If | amin a building locatedoppositea transmitter the samesymptomsarise.

Since | have never had any previous problems whatsoever with electrical apparatus, | have
tried to find outif anythingin my surrounding$haschanged! discoveredhatcellulartelephone
transmitters were erected in October 1997 in the TV mast situated a few hundred meters
from my apartmentAs earlyasthe summerof 1998,1 beganto feel a bit tired andbecame
progressivelymoretired until the autumn,but neverthoughtthatit couldbe a preliminary
stageto electro-hypersensitivityl. only understoodhis whenit wasdeterminedhat|
suffered from electro-hypersensitivity.

I havenow reachedhe conclusionthatmy electro-hypersensitivityvasbroughton by the
factthat| wasconstantlyexposedathometo microwaveradiationfrom thetransmitter(Letter
295)

In Januaryl998,we receiveda letterfrom thelocal housingauthorityinforming usthatthey
wantedto build anewmastandatechnicalshedon a site approximately90 metersfrom our
houseJocatedin aresidentialarea.This inquiry wentoutto our closestineighborssinceaccording
to the currentdevelopmenplantheland may only be usedfor parksor gardensA
mast had been located at the same location for approximately 15-20 years. One neighbor wondered
whetherit mightdisruptTV reception put otherwisewe didnOthink it would cause
anyinconvenienceThe letter did not saya singleword aboutwhatthe mastwould contain.

The newmastwaserecteda weekaftermidsummerandin the middle of July, duringthe
summetbreak,| beganto feelill. | wokeup in the middle of the night dueto atingling sensation
in my skin anda headacheand| wasdrenchedn sweat.Therewaspainin my joints,
bonestructuremusclesrasheon my arms,andl becameired andhadtroubleconcentrating.

My wholebodycameto a"stop". | walkedaroundthe houseat night, trying to find the

placewherel wasleastbotheredWhenl wasin town, | noticedthat| felt ill in the vicinity

of fluorescent lamps and large speakers. The only change that had occurred in my environment
wasthenewmast.(Letter377)

Backin 19781 first felt the high frequencyfield from my transmittingequipment! knew
nothingof therisks at thattime. At the beginning,my problemswereharmlessput they became
progressively more severe: Nausea, dizziness, headaches, visual problems, balance,
memoryandspeechdependingiponthe strengthof thefield. The problemfirst occurredat
145MHz andthereafterjn order,on amateubandwidths28,21,14,7, 3.5and1.8 MHz. |
mainly senttelegraphyat high speed$ut alsomadeuseof SSB11telephony.On VHF 145
MHz, | only usedFM telephony On the high frequencybandsmy transmittepowerwas
high, theantennaconfigurationlarge.

After a while | also became hypersensitive to low frequency fields as well as TV and computer
screens, fluorescent lamps, cellular phones etc. In the course of time | also developed
severe heart problems, which were significantly related to being exposed to EM fields: Very
strongatrial fibrillation in which the heartratereachesup to 230beatsper minuteandwhere
the heart races completely out of control. (Letter 22)

A person suffering from electro-hypersensitivity was offered the chance to rent a cottage
deep in the forest, far from any neighbors. The cottage had been connected to the electric
power lines thirty years ago, but these were now disconnected. The power lines were situated
approximately 300 meters away.

Thefirst day,the personsatoutdoorsfor severahoursandcameto the conclusiorthatthe
environmentwasgoodandthatit didnOtauseany problems.
Thenextday,the persontestedthe indoorenvironmentAfter justa shorttime camethe
comment,'l canOstayhere".

When measured, the old electrical installation that had been left proved to be a perfect antenna
for high-frequency airborne signals!
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Oncetheelectricalinstallationwasdismantledthe problemdisappearedndthe situation
has remained stable for four years. (Letter X)

Some of my experiences with electro-hypersensitivity deal with microwave radiation, which
hasbecomea majorproblem.You cangaincontrolof therestof electricity (it canbeturned
off, movedandisolated).Mobile telephoneantennasransmitconstantlyand penetratgust
abouteverything If onebecomesensitiveto microwavesthenairplanesalsobecomea major
problem,with their radarandtransponderghatmoreor lessknockyou out. It wouldnOt
surprise me if the nervous system of someone suffering from electro-hypersensitivity were
overloaded. (Letter 400)

Thencamethe nextsetbackCellulartelephonefiadmadetheir way into our soidyllic life.
Summerguestsdbeganto come,andwith themcellularphonesto this privateroad,with a
mastsituatedthreekilometersfrom our house Thatwasthe startof another'hell”. The symptoms:
disruptedspeectability, breathingdifficulties, heartpalpitations difficulty walking. |
couldnOstayat home.l hadto leavein the middle of the night andgo to my sonin Lund.

This was repeated several times. On one occasion | went to the emergency ward, and was allowed
to stayovernight. TheteststakendidnOshowanythingabnormal The way the doctors
treated me was very degrading.

Since then, the neighbors have shown a great deal of consideration for the circumstances.
Moreover,we havebeenallowedto put up a signwith thetext: Cellularphonefree zone.Permission
wasgivenby all the memberof theroadassociation(Letter 355)

Cellulartelephonyis absolutelythe biggestproblemfor us. In the beginningof the 900gjoing
outsidewasenoughto berid of the symptomsBut the situationtodayis different. |, and
manywith me, oftenfeelworseoutdoors.The only timesl canfeel myselfto be completely
free of symptomdodayis in suchplacesasair-raid shelterswith thick concretewalls and
ceilings, when the electricity inside has been shut off. In areas where there is no coverage for
cellular phones, such as in western Orsa Finnmark, | feel fine everywhere. (Letter 229)

Thesymptomghat| getfrom microwavesncludedizzinessnauseaweaknesstremors,impaired
hearingtunnelvision, speectimpairmentsandif | don'tmakemy way to a placewith
a lower microwave level, eventually unconsciousness. The recovery time after a period of unconsciousness
canbequite extendediependinguponthe exposuresometimesnanyweeks.

There are two sources of microwaves that, probably due to their modulation, have a powerful
effect on me: mobile telephony and radar and communications systems for aircraft. (Letter
337)

Today,the environmenhasdeterioratedor thoseof uswith electro-hypersensitivityprimarily
becausef theincreasinguseof cellularphonesTransmitterdor mobiletelephonywill
soonbe everywherepn buildingsandroofsin denselybuilt-up areaspn mastsin forestsand
in the countrysidesothatnatureis full of microwaveradiation.Therearepeoplewith cellular
phonesstuckto their earsor in their pocketsin stores,n public placeson the streetsand
sidewalks sothatyou aresurroundedy permanenandmobileradiationheatersThis makes
life arealmiseryfor thoseof uswith electro-hypersensitivity.

| havemovedquite oftenin recentyearsto try to getawayfrom the problemsbut| amstill
searching for someplace where there is an electricity-free environment without necessarily
being a pure wilderness with no infrastructure. (Letter 407)

We who are writing this are a mast refugee family, all of whom have been severely afflicted
by radiationfrom a mobile basestation.After moving,the motherandchildrenhaverecovered
almostcompletelyandthe symptomsonly recurin connectionwith prolongedexposure

San Francisco EarthLink Wi-Fi Network, 2007



to mastsor cellularphonesThesoncannotwatchTV or usea computersinceit makeshim
feel sick. Nor canhe spendextendederiodsof time in anurbanenvironmenbr with friends.
He is 9-years old and has a tough life ahead of him as electro-hypersensitive. The father received
asevereadiationinjury dueto frequentuseof cellularphonesAnd whenhewasin
theapartmentvith a basestationtransmitteroutsideof the bedroomwindow, he developed
total electro-hypersensitivityandtodayhe canonly be outdoorsfor shortperiodswearinga
specially-maderotectivesuit, the restof thetime he spendsn a protectiveroomwith candles
astheonly form of illumination. (Letter 327)

For the past few days | have been sleeping in the car beneath a large rock on a beach in
Spain.l do soto avoid suchsymptomsaspressurever my chest,crampsdifficulties thinking,
abnormal tiredness and sleep disorders. When subjected to extended exposure to microwaves,
thereis bloodin my noseandthroat.In certaininstancesa feeling of paralysisin
my legsanddifficulties walking.

My situationchangedvhenl begarreactingto a mastthatwaserectedabout400 meters
from my home,a transmitterfor GSM'smobile telephonesystem.

Thisforcedmeto leavebothmy homeandmy job. Afterwards,l searchedll over Sweden
for anothermplaceto live, butwasobligedto leavethemasthe expansiorof the mobiletelephone
systemcaughtup with me.| finally took to living andsleepingin a car.

| spentthewinterin Spain,which | amnow doingfor the secondyear.This year,however,
| havehadto live in acarin orderto find newlocations.The expansiorof mobiletelephony
is going very quickly hereaswell.

When | am able to find a OcleanO spot, | am practically healthy, even though | am affected
fairly badlywhenl can'tgetaway.My bodyandpsychecan'ttakean unlimitedamountof
damage. Microwaves are not a natural part of our environment.
| think | shouldhavetheright to live in Sweden don'tl? (Letter221)

Having an electro-hypersensitive person in the family affects the whole family. There are a
lot of thingswe canOdo thatall the normalfamiliestakefor granted We canOgveninvite
motherhomefor dinner,becausshedoesnGeel well in my apartmenaindcanOspendime
here.We canOdlo any of the small, simplethingsasan entirefamily, suchasgoing shopping,
goingto the moviesor visiting relatives becausenothercanOjpin us. (Letter 145)

I wasnotableto visit my sick mother,be at herdeathbedr attendherfuneraldueto my
electro-hypersensitivity. havenQieenableto go to doctorsor hospitalsto receivecare,visit
relatives, friends, acquaintances for the past ten years. | cannot take care of my errands in the
communitymyself, sincethe technologythereis harmfulto me.l amasgoodascut off from
society and social contact.

Wheream| to gowhenmy husbands nolongerby my side?Therearetimeswhenl need
assistanc@4-hoursa day,whendizzinessknocksme completelyout of commissionAnd
where am | to go in a few years? There are no homes for the elderly that have gone through
EMF-reductionput thereseemdo bea NationalBoardof HealthandWelfarethathashad
EMF-reduction. (Letter 273)
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Appendix 2

STUDIES SHOWING ADVERSE BIOLOGICAL EFFECTS OF RADIO FREQUENCY
RADIATION AT LOW INTENSITIES.

Compiled by Dr. Henry Lai, University of Washington.

Source of literature and abstracts (Table 2):

(1) Balode,Z, Assessmentf radio-frequencylectromagneticadiationby the micronucleudestin bovine
peripherakerythrocytesSciTotal Environ 180(1):81-851996.

Previousbioindicativestudiesin the SkrundaRadioLocation Stationareahavefocusedon the somaticinfluenceof
electromagneticadiationon plants,butit is alsoimportantto studygeneticeffects.We havechoserncowsastest

animals for cytogenetical evaluation because they live in the same general exposure area as humans, are confined to
specific locations and are chronically exposed to radiation. Blood samples were obtained from female Latvian
Brown cowsfrom afarm closeto andin front of the SkrundaRadarandfrom cowsin a controlarea A simplified
alternative to the Schiff method of DNA staining for identification of micronuclei in peripheral erythrocytes was
applied. Microscopically, micronuclei in peripheral blood erythrocytes were round in shape and exhibited a strong
red colour. They are easily detectable as the only coloured bodies in the uncoloured erythrocytes. From each
individual animal 2000 erythrocytes were examined at a magnification of x 1000 for the presence of micronuclei.
The counting of micronuclei in peripheral erythrocytes gave low average incidences, 0.6 per 1000 in the exposed
groupand0.1per1000in the control, but statisticallysignificant(P < 0.01)differencesverefoundin thefrequency
distributionbetweerthe controlandexposedyroups.

(2) BoscolP, Di SciascioMB, D'Ostilio S, Del SignoreA, RealeM, Conti P, Bavazzand?, PaganelliR, Di
Gioacchino M. Effects of electromagnetic fields produced by radiotelevision broadcasting stations on the immune
systemof women.Sci Total Environ273(1-3):1-102001.

The objectof this studywasto investigateheimmunesystemof 19 womenwith a meanageof 35 years for at

least 2 years (mean = 13 years) exposed to electromagnetic fields (ELMFs) induced by radiotelevision broadcasting
stationgin theirresidentialarea.ln Septembef999,the ELMFs (with range500KHz-3 GHz) in the balconiesof

the homesof thewomenwere (mean+/- S.D.) 4.3 +/- 1.4V/m. Forty-severwomenof similar age,smokinghabits
andatopycomposedhe controlgroup,with a nearbyresidenteLMF exposureof < 1.8 VV/m. Blood leadand

urinary trans-trans muconic acid (a metabolite of benzene), markers of exposure to urban traffic, were higher in the
controlwomen.The ELMF exposedyroupshoweda statisticallysignificantreductionof blood NK CD16+-
CD56+,cytotoxicCD3(-)-CD8+,B andNK activatedCD3(-)-HLA-DR+ andCD3(-)-CD25+lymphocytes:In

vitro' production of IL-2 and interferon-gamma (INF-gamma) by peripheral blood mononuclear cells (PBMC) of the
ELMF exposedyroup,incubateckeitherwith or without phytohaemoagglutiniPHA), wassignificantly lower; the

'in vitro' productionof IL-2 wassignificantly correlatedwith blood CD16+-CD56-HymphocytesThe stimulation
index(S.1.) of blastogenesi§atio betweercell proliferationwith andwithout PHA) of PBMC of ELMF exposed
womenwaslower thanthat of the controlsubjectsThe S.I. of blastogenesisf the ELMF exposedyroup(but not
bloodNK lymphocytesandthe'in vitro' productionof IL-2 andINF-gammaby PBMC) wassignificantly correlated

with the ELMF levels.Blood leadandurinarytrans-transnuconicacidwerebarelycorrelatedvith immune

parameters: the urinary metabolite of benzene of the control group was only correlated with CD16+-CD56+ cells
indicatinga slight effectof traffic ontheimmunesystem.In conclusionthis studydemonstratethathigh

frequency ELMFs reduce cytotoxic activity in the peripheral blood of women without a dose-response effect.

(3) ChiangH, Yao GD, FangQsS,WangKQ, Lu DZ, Zhou YK, Healtheffectsof environmentaklectromagnetic
fields. J. Bioelectricity8:127-131,1989.

We investigated the effects of exposure to environmental electromagnetic fields (EMFs) in 1170 subjects.
Neutrophilphagocytosisvasenhancedhn the low-intensityexposuregroups,but reducedsignificantly at relatively
higherintensitiesVisual reactiontime wasprolongedandthe scoresf short-termmemorytestswerelower in
somehigh-intensityexposuregroups.EMFs may affectthe centralnervousandimmunesystemsn man.
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(4) de PomeraiD, DaniellsC, David H, Allan J, Ducel, Mutwakil M, ThomasD, SewellP, TattersallJ, JonesD,
CandidoP, Non-thermaheat-shockesponse&o microwavesNature405:417-4182000.

Nematodevorms(C. eleganskexposedvernight to 750-MHz microwavesat a SAR of 0.001W/kg showedan

increasedn heatshockproteins(HSPs). (Heatshockproteinsareinducedin mostorganismsy adverseconditions

(such as heat or toxins) that cause damage to cellular proteins, acting as molecular chaperones to rescue damaged
proteins). The authors give several arguments that the microwave-induced effect on HSPs is non-thermal and
suggest that Ocurrent exposure limits for microwave equipment may need to be reconsidered.O

(5) dePomeraDl, DaweA, DjerbibL, Allan, Brunt G, DaniellsC. Growthandmaturationof the nematode
Caenorhabditisslegandollowing exposurgo weakmicrowavefields. EnzymeMicrobial Tech30:73-79,2002.

Prolonged exposure to weak microwave fields (FB00MHz, 0.5W) at 25;C inducesa heat-shockesponsén
transgenicC. eleganstrains carryindispl6reporter genes [1]. A comparable response to heat alone requires a
substantiallyhighertemperaturef 28;C, suggestinghat microwaveheatingof wormsor of the systemasawhole

might providea sufficientexplanationalthoughthis canberuled out by indirectargumentg1]. Herewe investigate

two further biological consequences of prolonged microwave exposure at 25;C in synchronised cultures of wild-type
worm larvae,namelyalterationdn (i) growthrate(GR) and(ii) the proportionof wormslater maturinginto egg-

bearing adults (MP). Both of these parameters are significantly increased following microwave exposure (GR by
8,11%,andMP by 2840%), whereas both are significantly decreased (GR by 10% and MP almost abolished) after
mild heattreatmentat 28;C for the sameperiod.It follows thatthe biological consequences microwaveexposure
areoppositeto, andthereforeincompatiblewith, thoseattributableto mild heating.This evidencedoesnotin itself
necessitata non-thermaimechanismbut doeseliminateexplanationghatinvoke the bulk heatingof tissueshy
microwaves. This latter, however, remains the sole basis for current regulations governing microwave exposure.

(5) dePomeraiDI, SmithB, DaweA, North K, Smith T, Archer DB, DucelR, JonesD, CandidoEP. Microwave
radiationcanalter proteinconformationwithout bulk heating FEBSLett 22;543(1-3):93-972003.

Exposurgo microwaveradiationenhanceshe aggregatiorof bovineserumalbuminin vitro in atime-and
temperature-dependemanner Microwaveradiationalsopromotesamyloidfibril formationby bovineinsulinat 60
degrees C. These alterations in protein conformation are not accompanied by measurable temperature changes,
consistentvith estimategrom field modellingof the specificabsorbedadiation(15-20mW kg(-1)). Limited
denaturation of cellular proteins could explain our previous observation that modest heat-shock responses are
inducedby microwaveexposurdén CaenorhabditielegansWe alsoshowthatheat-shockesponsebothto heatand
microwaves are suppressed after RNA interference ablating heat-shock factor function.

(6) D'InzeoG, BernardiP, EusebiF, GrassiF, TamburelloC, Zani BM, Microwaveeffectson acetylcholine-
inducedchannelsn culturedchick myotubesBioelectromagnetic9(4):363-372,1988.

The behavior of cultured myotubes from chick embryos exposed to microwaves has been experimentally analyzed.
Recordings of acetylcholine-induced currents have been obtained via patch-clamp techniques using both cell-attached
(single-channel current recording) and whole-cell (total current recording) configurations. During the exposure to
low-power microwaves the frequency of the ACh-activated single channel openings decreased, while the ACh-
induced total current showed a faster falling phase. Channel open time and conductance were not affected by
microwave irradiation. It is concluded that the exposure to microwaves increases the rate of desensitization and
decreases the channel opening probability. The nonthermal origin and the molecular interaction mechanisms
governing these electromagnetic-induced effects are discussed.

(7) Dolk H, ShaddickG, Walls P, GrundyC, ThakrarB, Kleinschmidtl, Elliott P, Cancerincidencenearradioand
televisiontransmittersn GreatBritain. I. SuttonColdfield transmitter AmJ Epidemiol145(1):1-9,1997.

A small area study of cancer incidence in 1974-1986 was carried out to investigate an unconfirmed report of a
"cluster” of leukemiasandlymphomasearthe SuttonColdfield television(TV) andfrequencymodulation(FM)
radiotransmitterin the WestMidlands,England.The studyuseda nationaldatabasef postcodedancer
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registrations, and population and socioeconomic data from the 1981 census. Selected cancers were hematopoietic
andlymphatic,brain, skin, eye,malebreastfemalebreastjung, colorectal stomachprostateandbladder.

Expected numbers of cancers in small areas were calculated by indirect standardization, with stratification for a small
areasocioeconomiindex. Thestudyareawasdefinedasa 10 km radiuscircle aroundthe transmitterwithin which

10 bandsof increasingdistancerom the transmitteweredefinedasa basisfor testingfor a declinein risk with

distance, and an inner area was arbitrarily defined for descriptive purposes as a 2 km radius circle. The risk of adult
leukemiawithin 2 km was1.83(95% confidenceinterval 1.22-2.74) andtherewasa significantdeclinein risk with
distancefrom thetransmitter(p = 0.001).Thesefindings appearedo be consistenbverthe periods1974-1980,

1981-1986, and were probably largely independent of the initially reported cluster, which appeared to concern
mainly a later period.In the contextof variability of leukemiarisk acrosscensusvardsin the WestMidlandsasa

whole,the SuttonColdfield findingswereunusual A significantdeclinein risk with distancewasalsofoundfor

skin cancer, possibly related to residual socioeconomic confounding, and for bladder cancer. Study of other radio
andTV transmittersn GreatBritain is requiredto putthe presentesultsin wider context.No causaimplications

canbe madefrom a singleclusterinvestigationof this kind.

(8) DuttaSK, GhoshB, BlackmanCF, Radiofrequencyadiation-induceaalciumion efflux enhancemerftom
human and other neuroblastoma cells in cultBreelectromagnetic$989;10(2):197-202

To test the generality of radiofrequency radiation-induced changes in 45Ca2+ efflux from avian and feline brain
tissueshumanneuroblastomaellswereexposedo electromagneticadiationat 147 MHz, amplitude-modulated

(AM) at 16 Hz, at specificabsorptiorrates(SAR) of 0.1,0.05,0.01,0.005,0.001,and0.0005W/kg. Significant
45Ca2+efflux wasobtainedat SAR valuesof 0.05and0.005W/kg. Enhancecefflux at 0.05W/kg peakedat the
13-16Hz andatthe 57.5-60Hz modulationrangesA Chinesehamster-moushybrid neuroblastomavasalso

shownto exhibit enhancedadiation-inducedi5Ca2+efflux at an SAR of 0.05W/kg, using147 MHz, AM at 16

Hz. These results confirm that amplitude-modulated radiofrequency radiation can induce responses in cells of
nervoustissueorigin from widely differentanimalspeciesincludinghumansTheresultsarealsoconsistentvith
thereportsof similar findingsin avianandfeline braintissuesandindicatethe generahatureof the phenomenon.

(9) FesenkoEE, Makar, VR, NovoselovaEG, Sadovnikov VB, Microwavesandcellularimmunity. I. Effect of
whole body microwave irradiation on tumor necrosis factor production in mouseBiediectrochem Bioenerg
49(1):29-35,1999.

Whole body microwavesinusoidairradiationof maleNMRI micewith 8.15-18GHz (1 Hz within) atapower

density of 1 microw/cm2 caused a significant enhancement of TNF production in peritoneal macrophages and
splenic T lymphocytes. Microwave radiation affected T cells, facilitating their capacity to proliferate in response to
mitogenicstimulation.The exposuredurationnecessaryor the stimulationof cellularimmunity rangedfrom 5 h to

3 days.Chronicirradiationof micefor 7 daysproducedhe decreasing@f TNF productionin peritoneal

macrophages. The exposure of mice for 24 h increased the TNF production and immune proliferative response, and
these stimulatory effects persisted over 3 days after the termination of exposure. Microwave treatment increased the
endogenouslproducedI NF moreeffectivelythandid lipopolysaccharidepneof the mostpotentialstimuli of

synthesiof this cytokine.Therole of microwavesasafactorinterferingwith the procesf cell immunity is

discussed.

(10) Hjollund NH, BondeJP,SkotteJ, Semenanalysisof personnebperatingmilitary radarequipmentReprod
Toxicol 11(6):897,1997.

Thisis a preliminarysurveyof sememguality amongDanishmilitary personnebperatingmobile ground-to-air
missileunitsthatuseseveramicrowaveemitting radarsystems.The maximalmeanexposurevasestimatedo be
0.01mW/cm2.The medianspermdensityof the military personnelvassignificantlylow comparedo the

references. The difference is either due to chance, uncontrolled bias, or nonthermal effects of transitory microwaves.

(11) Hocking B, GordonIR, GrainHL, Hatfield GE, Cancelincidenceandmortality andproximity to TV towers.
MedJ Aust 165(11-12):601-6051996.(Publishederratumappearsn MedJ Aust166(2):80,1997.)
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OBJECTIVE: To determine whether there is an increased cancer incidence and mortality in populations exposed to
radiofrequency radiations from TV towers. DESIGN: An ecological study comparing cancer incidence and mortality,
1972-1990jn nine municipalities threeof which surroundthe TV towersandsix of which arefurtherawayfrom

the towers. (TV radiofrequency radiation decreases with the square of the distance from the source.) Cancer incidence
andmortality datawereobtainedfrom thethenCommonwealtiDepartmenbf HumanServicesandHealth.Dataon
frequency, power, and period of broadcasting for the three TV towers were obtained from the Commonwealth
Department of Communications and the Arts. The calculated power density of the radiofrequency radiation in the
exposedarearangedirom 8.0 microw/cm2nearthetowersto 0.2 microW/cm?2at a radiusof 4km and0.02

microW/cm2 at 12 km. SETTING: Northern Sydney, where three TV towers have been broadcasting since 1956.
OUTCOMEMEASURES:Rateratiosfor leukaemiaandbraintumourincidenceandmortality, comparingthe inner

with theouterareasRESULTS:For all agestherateratio for total leukaemiancidencewas1.24(95% confidence
interval[Cl], 1.09-1.40) Amongchildren,therateratio for leukaemiancidencewas1.58(95%Cl, 1.07-2.34)and

for mortality it was2.32(95%Cl, 1.35-4.01).Therateratio for childhoodlymphaticleukaemiathe mostcommon
type)was1.55(95%Cl, 1.00-2.41¥or incidenceand2.74(95%Cl, 1.42-5.27)or mortality. Brain cancer

incidence and mortality were not increased. CONCLUSION: We found an association between increased childhood
leukaemiancidenceandmortality and proximity to TV towers.

(12) lvaschukOl, JonesRA, Ishida-Joned, HaggrenwW, Adey WR, Phillips JL, Exposureof nervegrowthfactor-
treated PC12 rat pheochromocytoma cells to a modulated radiofrequency field at 836.55 MHz: effects on c-jun and
c-fos expressiorBioelectromagnetic$8(3):223-229, 1997.

Rat PC12 pheochromocytoma cells have been treated with nerve growth factor and then exposed to athermal levels
of apacket-modulatecadiofrequencyield At 836.55MHz. This signalwasproducedy a prototypetime-domain
multiple-access (TDMA) transmitter that conforms to the North American digital cellular telephone standard. Three
slot averagepowerdensitiesvereused:0.09,0.9,and9 mW/cm2.Exposuresverefor 20,40,and60 min and
includedanintermittentexposureregimen(20 min on/20min off), resultingin total incubationtimesof 20, 60,

and100min, respectivelyConcurrentontrolswereshamexposedAfter extractingtotal cellularRNA, Northern

blot analysiswasusedto assesshe expressiorof theimmediateearly genesc-fosandc-jun, in all cell populations.

No changean c-fostranscriptievelsweredetectedafter 20 min exposureat eachfield intensity(20 min wasthe only

time period at which c-fos message could be detected consistently). Transcript levels for c-jun were altered only after
20 min exposure to 9 mW/cm2 (average 38% decrease).

(13) KolodynskiAA, KolodynskaVV, Motor andpsychologicafunctions of schoolchildrenliving in the areaof
the SkrundaRadioLocationStationin Latvia. Sci Total Environ 180(1):87-93,1996.

This paperpresentsheresultsof experimenton schoolchildrenliving in the areaof the SkrundaRadioLocation
Station(RLS) in Latvia. Motor function,memoryandattentionsignificantly differed betweernthe exposedand
controlgroups.Childrenliving in front of the RLS hadlessdevelopednemoryandattention their reactiontime
was slower and their neuromuscular apparatus endurance was decreased.

(14) Kwee S, RaskmarkP, VelizarovP. Changesn cellular proteinsdueto environmentahon-ionizingradiation.
I. Heat-shoclproteins. Electro-and Magnetobiology?20: 141-152,2001.

This paper describes the effect of weak microwave fields on the amounts of heat-shock proteins in cell cultures at
varioustemperaturesThefield wasgeneratedby signalsimulationof the Global Systemfor Mobile

communicationgGSM) of 960 Mhz, usedin portablephonesTransformechumanepithelialamnion(AMA) cells,

growing on glass coverslips, were exposed in a transverse electromagnetic (TEM) cell to a microwave field,
generatinga specificabsorptiorrate(SAR) of 2.1 mW.kg in the cells. Exposurgemperaturesvere35, 37, and40

+ 0.1{C, respectivelyandthe exposurdime was20 min. The heat-shoclproteinsHsp-70andHsp-27weredetected

by immuno-fluorescencédigheramountsof Hsp-70werepresenin the cellsexposedt 35and37;C thanin the
sham-exposed cells. These effects can be considered to be athermal, since the field strength was much lower than the
safety standard for absence of heat generation by microwave fields. There was no significant response in the case of
Hsp-27.
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(15) LebedevaNN, SulimovAV, SulimovaOP,KotrovskayaTl, GailusT, Cellularphoneelectromagnetifield
effectson bioelectricactivity of humanbrain. Crit RevBiomedEng 28(1-2):323-3372000.

24 volunteergarticipatedn the experimentsTheinvestigationof EEGreactiongo cellularphone(EMF frequency

902.4 MHz and intensity 0.06 mW/cm2) was conducted. Two experiments were performed with each subject--
cellularphoneexposureandPlacebdurationof the experimenwas60 min: 15 min--background15 min--EMF

exposure or Placebo; 30 minNafter exposure. EEG was recorded in 16 standard leads with "eyes open" and "eyes
closed". Special software with non-linear dynamics was developed for EEG analyses. One parameter, multichannel
(global) correlation dimension, was calculated. The changes of these parameters can be evidence of brain functional
statechangesAs aresultof EEGrecordprocessinga significantincreaseof global correlationdimensionduringthe
exposure and after exposure period was discovered, more pronounced in the case of "eyes closed". That can be
viewed as the manifestation of cortex activation under phone EMF exposure.

(16) Magras,IN, Xenos,TD, RF radiation-induce@hangesn the prenataldevelopmenbf mice.
Bioelectromagnetic$8(6):455-461, 1997.

The possible effects of radiofrequency (RF) radiation on prenatal development has been investigated in mice. This
studyconsistedf RF level measurementandin vivo experimentat severalplacesaroundan "antenngpark."” At
thesdocationsRF powerdensitiedhetweerl 68 nW/cm2and1053nW/cm2weremeasuredTwelve pairsof mice,

dividedin two groups,wereplacedin locationsof differentpowerdensitiesandwererepeatedlymatedfive times.

One hundred eighteen newborns were collected. They were measured, weighed, and examined macro- and
microscopically. A progressive decrease in the number of newborns per dam was observed, which ended in
irreversible infertility. The prenatal development of the newborns, however, evaluated by the crown-rump length, the
body weight, and the number of the lumbar, sacral, and coccygeal vertebrae, was improved.

(17) Mann,K, Wagner,P, Brunn, G, HassanF, Hiemke,C, RoschkeJ, Effectsof pulsedhigh-frequency
electromagnetic fields on the neuroendocrine sygiuaroendocrinology7(2):139-144, 1998.

The influence of pulsed high-frequency electromagnetic fields emitted from a circularly polarized antenna on the
neuroendocringystemin healthyhumanswvasinvestigated900 MHz electromagnetifield, pulsedwith 217 Hz,
averagepowerdensity0.02mW/cm2).Nocturnalhormoneprofiles of growthhormone(GH), cortisol, luteinizing

hormone (LH) and melatonin were determined under polysomnographic control. An alteration in the hypothalamo-
pituitary-adrenabxis activity wasfound with a slight, transientelevationin the cortisol serumlevelimmediately
afteronsetof field exposuravhich persistedor 1 h. For GH, LH andmelatonin no significanteffectswerefound
underexposureo thefield comparedo the placebocondition,regardingbothtotal hormoneproductionduringthe

entire night and dynamic characteristics of the secretion pattern. Also the evaluation of the sleep EEG data revealed
no significantalterationsunderfield exposurealthoughtherewasatrendto anREM suppressiveffect. Theresults

indicate that weak high-frequency electromagnetic fields have no effects on nocturnal hormone secretion except for a
slight elevationin cortisol productionwhich is transientpointing to an adaptatiorof the organismto the stimulus.

(18) Marinelli F, La SalaD, Cicciotti G, Cattini L, TrimarchiC, Putti S, ZamparelliA, Giuliani L, Tomassett,
Cinti C. Exposure to 900 MHz electromagnetic field induces an unbalance between pro-apoptotic and pro-survival
signalsin T-lymphoblastoideukemiaCCRF-CEMcells.J Cell Physiol.198(2):324-3322004.

It has been recently established that low-frequency electromagnetic field (EMFs) exposure induces biological
changes and could be associated with increased incidence of cancer, while the issue remains unresolved as to whethe
high-frequency EMFs can have hazardous effect on health. Epidemiological studies on association between
childhood cancers, particularly leukemia and brain cancer, and exposure to low- and high-frequency EMF suggested
an etiological role of EMFs in inducing adverse health effects. To investigate whether exposure to high-frequency
EMFscouldaffectin vitro cell survival,we culturedacuteT-lymphoblastoideukemiacells (CCRF-CEM)in the

presence of unmodulated 900 MHz EMF, generated by a transverse electromagnetic (TEM) cell, at various exposure
times.We evaluatedhe effectsof high-frequencyEMF on cell growthrateandapoptosisnduction,by cell viability

(MTT) test,FACSanalysisandDNA ladder,andwe investigatecro-apoptotiandpro-survivalsignalingpathways
possiblyinvolved asa function of exposurdime by Westernblot analysis At shortexposurdimes(2-12h),

unmodulated 900 MHz EMF induced DNA breaks and early activation of both p53-dependent and -independent
apoptoticpathwayswhile longercontinuousexposurg24-48h) determinedsilencingof pro-apoptoticsignalsand

San Francisco EarthLink Wi-Fi Network, 2007



activationof genednvolvedin bothintracellular(Bcl-2) andextracellulafRasandAktl) pro-survivalsignaling.

Overall our results indicate that exposure to 900 MHz continuous wave, after inducing an early self-defense response
triggeredby DNA damagecould conferto the survivor CCRF-CEMcellsa furtheradvantagéo surviveand

proliferate.

(19) MichelozziP, AnconaC, FuscoD, Forastierd~, PerucciCA, Risk of leukemiaandresidenceneararadio
transmitterin Italy. Epidemiology9 (Suppl)354p,1998.

We conducted a small area study to investigate a cluster of leukemia near a high power radio-transmitter in a
peripheralareaof Rome. Theleukemiamortality within 3.5 km (5,863inhabitantswashigherthanexpected
(SMR=2.5,95% confidentinterval 1.07-4.83) the excessvasdueto a significanthighermortality amongmen(7
casebservedSMR=3.5).Theresultsof the StoneOst, afteradjustingfor socio-economiconfounding showed
asignificantdeclinein risk with distancerom thetransmitteronly amongmen(p=0.005) whereaghe p-valuefor

both sexeswasp=0.07.

(20) MichelozziP, CaponA, KirchmayerU, Forastiere, Biggeri A, BarcaA, PerucciCA. Adult andchildhood
leukemianeara high-powerradio stationin Rome,Italy. AmJ Epidemiol155(12):1096-11032002.

Some recent epidemiologic studies suggest an association between lymphatic and hematopoietic cancers and
residential exposure to high-frequency electromagnetic fields (100 kHz to 300 GHz) generated by radio and
televisiontransmittersVaticanRadiois a very powerful stationlocatedin a northernsuburbof Rome,ltaly. In the
10-kmareaaroundthe station,with 49,656residentgin 1991),leukemiamortality amongadults(aged>14 years;

40 cases) in 1987-1998 and childhood leukemia incidence (eight cases) in 1987-1999 were evaluated. The risk of
childhoodleukemiawashigherthanexpectedor the distanceup to 6 km from theradio station(standardized
incidencerate= 2.2,95% confidencenterval: 1.0,4.1),andtherewasa significantdeclinein risk with increasing
distancebothfor malemortality (p = 0.03)andfor childhoodleukemia(p = 0.036).The studyhaslimitations

because of the small number of cases and the lack of exposure data. Although the study adds evidence of an excess
of leukemiain a populationliving nearhigh-powerradiotransmitterspo causaimplicationcanbedrawn.Thereis

still insufficientscientificknowledge andnew epidemiologicstudiesareneededo clarify a possibledeukemogenic

effect of residential exposure to radio frequency radiation.

(21) Navakatikian MA, Tomashevskaya LA, Phasic behavioral and endocrine effects of microwaves of nonthermal
intensity.In OBiologicaEffectsof ElectricandMagneticFields,Volume 1," D.O. Carpentefed) AcademicPress,
SanDiego, CA, 1994,pp.333-342.

Microwaves at nonthermal levels are able to induce behavioral and endocrine changes at low power densities (0.01-
0.1mW/cm2). Our studieshavedemonstratedeveralphase®f inhibition andactivation.We suggesthat

inhibition of behaviorby microwaveshasmanymechanismslependingn the strengthanddurationof exposure,
andmostinhibitory effectsfrom directactionson the nervoussystem Activation, on the otherhandiis correlated

well with decreasem serumconcentrationsf testosteronandinsulin. CW microwaveshoweverhaveno

influenceon the secretiorof insulin.

(22) NovoselovaEG, FesenkoEE, Makar, VR, Sadovnikov, VB, Microwavesandcellularimmunity. II.
Immunostimulating effects of microwaves and naturally occurring antioxidant nutBeoé$ectrochem Bioenerg
49(1):37-41,1999.

Theeffectof 8.15-18GHz (1 Hz within) microwaveradiationat a powerdensityof 1 microw/cm2on thetumor
necrosidactor (TNF) productionandimmuneresponsavastested A single5 h whole-bodyexposurénduceda
significantincreasen TNF productionin peritoneaimacrophageandsplenicT cells. Themitogenicresponsén T
lymphocytes increased after microwave exposure. The activation of cellular immunity was observed within 3 days
after exposure. The diet containing lipid-soluble nutrients (beta-carotene, alpha-tocopherol and ubiquinone Q9)
increased the activity of macrophages and T cells from irradiated mice. These results demonstrate that irradiation
with low-powerdensitymicrowavesstimulategshe immunepotentialof macrophageandT cells,andthe

antioxidant treatment enhances the effect of microwaves, in particular at later terms, when the effect of irradiation is
reduced.
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(23) NovoseloveEG, Ogay VB, SorokinaOV, GlushkovaOV, SinotovaOA, FesenkdEE. The productionof
tumor necrosis factor in cells of tumor-bearing mice after total-body microwave irradiation and antioxidant diet.
ElectromagBiol. Med. 23:167-1802004.

The effects of repeated treatment with weak microwaves (MW) (8.15D18 GHz, 1\/&h daily) anddiet with

antioxidants (AQ) ﬁ—caroteneﬁ -tocopherol andubiquinoneQs) on productionof tumornecrosidactor(TNF) in
macrophageandT lymphocytesf healthyandtumor-bearingnice (TBM) werestudied. Tumorsizeandmortality
of TBM werealsofollowed. Microwaveradiationandantioxidantdiet stimulatedproductionof TNF in cellsfrom
healthymice.At early stagestumorgrowthinducedTNF productionin mousecells; however this effectdecreased
astumorsgrew.In TBM exposedo MW, TNF productionwashigherthanin unirradiatedTBM. Oppositely, AO
dietinducedTNF productionin healthymice but did not affect TNF secretiorin TBM. Accordingly,prolonged
treatmeniof TBM to MW, butnotto AO diet, decreasetumorgrowthrateandincreasedverallanimallongevity.
Theseresultssuggesthatdiminishedtumorgrowthratedueto extremelylow-level MW exposureof micecarrying
tumors,atleastin part,wascausedy enhancemerih TNF productionandaccumulatiorof plasmaTNF.

(24) ParkSK, HaM, Im H-J. Ecologicalstudyon residence# thevicinity of AM radiobroadcastingowersand
cancer death: preliminary observations in Kofeternational Archives of Occupational and Environmental Health
77(6):387-3942004.

ObjectivesPublic health concern about the health effects of radio-frequency electromagnetic fields (RF-EMFs) has
increasedvith theincreasen public exposureThis studywasto evaluatesomehealtheffectof RF exposureby the
AM radio broadcasting towers in Korea.

MethodsWe calculated cancer mortality rates using Korean death certificates over the period of 199491995 and
populationcensuglatain ten RF-expose@reasdefinedasregionsthatincludedAM radiobroadcastingowersof
over100kW, andin controlareasdefinedasregionswithout a radiobroadcastingowerinsideandatleast2 km

away from the towers.

ResultsAll cancers-mortality was significantly higher in the exposed areas [direct standardized mortality rate ratio
(MRR) =1.29,95%CI=1.12D1.49Whengroupedby eachexposedareaandby electricalpower, MRRsfor two

sitesof 100kW, onesite of 250kW andonesite of 500kW, for all subjectsandfor onesite of 100kW andtwo

sitesof 250kW, for malesubjectsshowedstatisticallysignificantincreasesvithoutincreasingrendsaccordingto

the groupsof electricpower.Leukemiamortality washigherin exposecareayMRR=1.70,95% CI=0.84D3.45),
especiallyamongyoungadultsagedunder30 years(0b14yearsagegroup,MRR=2.29,95% CI|=1.05D5.9815D29
agegroup,MRR=2.44,95% CI=1.07D5.24)

ConclusionsWe observed higher mortality rates for all cancers and leukemia in some age groups in the area near
the AM radiobroadcastingowers.Althoughthesefindingsdo not provea causalink betweercancerandRF
exposurdrom AM radiobroadcastingowers,it doessuggesthatfurtheranalyticalstudieson this topic areneeded

in Korea.

(25) PerssorBRR, SalfordLG, Brun A, Blood-brainbarrierpermeabilityin ratsexposedo electromagnetidields
usedin wirelesscommunication.WirelessNetwork3:455-461,1997.

Biological effects of radio frequency electromagnetic fields (EMF) on the blood-brain barrier (BBB) have been
studiedin Fischer344ratsof bothsexesTheratswerenotanesthetiseduringthe exposureThe brainswere

perfused with saline for 3-4 minutes, and thereafter perfusion fixed with 4% formaldehyde for 5-6 minutes. Whole
coronal sections of the brains were dehydrated and embedded in paraffin and sectioned at 5 micrometers. Albumin
and fibinogen were demonstrated immunochemically and classified as normal versus pathological leakage. In the
present investigation we exposed male and female Fischer 344 rats in a Transverse Electromagnetic Transmission
line camber to microwaves of 915 MHz as continuous wave (CW) and pulse-modulated with different pulse power
andat varioustime intervals.The CW-pulsepowervariedfrom 0.001W to 10 W andthe exposurdime from 2 min

to 960min. In eachexperimentve exposedi-6 ratswith 2-4 controlsrandomlyplacedin excitedandnon-excited

TEM cells,respectivelyWe havein total investigateds30 exposedatsat variousmodulationfrequencieand372
controls.Thefrequencyof pathologicakatsis significantlyincreasedP<0.0001)from 62/372(ratio 0.17+ 0.02)

for controlratsto 244/630(ratio: 0.39+ 0.043)in all exposedats.Groupingthe exposedanimalsaccordingto the

level or specificabsorptiorenergy(J/kg) give significantdifferencein all levelsabovel.5 J/kg. The exposuravas
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915 MHz microwaveseitherpulsemodulated PW) at 217 Hz with 0.57 ms pulsewidth, at 50 Hz with 6.6 ms
pulsewidth or continuousvave (CW). Thefrequencyof pathologicakats(0.17)amongcontrolsin thevarious
groupsis not significantly different. The frequencyof pathologicakatswas170/480(0.35+ 0.03)amongrats
exposedo pulsemodulatedPW) and74/149(0.50+ 0.07)amongratsexposedo continuousvaveexposure
(CW). Theseresultsareboth highly significantly differentto their correspondingontrols(p< 0.0001)andthe
frequencyof pathologicakatsafterexposurdo pulsedradiation(PW) is significantlyless(p< 0.002)thanafter
exposure to continuous wave radiation (CW).

(26) Phillips, J.L., Ivaschuk,O., Ishida-JonesT ., JonesR.A., Campbell-Beachleml. andHaggrenW. DNA
damagen Molt-4 T- lymphoblastoiccellsexposedo cellulartelephoneadiofrequencyfieldsin vitro.
BioelectrochemBioenerg.45:103-110,1998.

Molt-4 T-lymphoblastoidcellshavebeenexposedo pulsedsignalsat cellulartelephondrequencie®f 813.5625

MHz (iDEN signal)and836.55MHz (TDMA signal).Thesestudieswereperformedatlow SAR (average= 2.4

and24 microwatt/gfor iDEN and2.6 and26 microwatt/gfor TDMA) in studiesdesignedo look for athermalRF

effects. The alkaline comet, or single cell gel electrophoresis, assay was employed to measure DNA single-strand
breaks in cell cultures exposed to the radiofrequency (RF) signal as compared to concurrent sham-exposed cultures.
Tail moment and comet extent were calculated as indicators of DNA damage. Statistical differences in the
distribution of values for tail moment and comet extent between exposed and control cell cultures were evaluated
with the Kolmogorov-Smirnoffdistributiontest.Datapointsfor all experiment®f eachexposureconditionwere
pooledandanalyzedassinglegroups.It wasfoundthat: 1) exposureof cellsto theiDEN signalatan SAR of 2.4
microwatt/gfor 2 h or 21 h significantlydecrease®NA damage?) exposureof cellsto the TDMA signalatan

SAR of 2.6 microwatt/gfor 2 h and21 h significantlydecrease®NA damage3) exposureof cellsto theiDEN
signalatan SAR of 24 microwatt/gfor 2 h and21 h significantlyincreasedNA damage) exposureof cellsto

the TDMA signalatan SAR of 26 microwatt/gfor 2 h significantlydecrease®NA damageThedataindicatea

needto studythe effectsof exposurdgo RF signalson direct DNA damageandontherateatwhich DNA damageas
repaired.

(27) Pologea-Morarir, KovacsE, lliescuKR, CalotaV, SajinG. The effectsof low level microwaveson the
fluidity of photoreceptor cell membranioelectrochemistrp6(1-2):223-225, 2002.

Due to the extensive use of electromagnetic fields in everyday life, more information is required for the detection of
mechanisms of interaction and the possible side effects of electromagnetic radiation on the structure and function of
theorganism.Irthis paperwe studythe effectsof low-powermicrowaveq2.45GHz) onthe membrandluidity of

rod photoreceptocells. Theretinais expectedo bevery sensitiveto microwaveirradiationdueto the polar

characteof the photoreceptocells[Biochim. Biophys.Acta 1273(1995)217] aswell asto its high watercontent

[Stud. Biophys.81 (1981)39].

(28) Pyrpasopoulo, KotoulaV, ChevaA, Hytiroglou P, Nikolakaki E, MagrasIN, XenosTD, TsiboukisTD,
Karkavelas G. Bone morphogenetic protein expression in newborn rat kidneys after prenatal exposure to
radiofrequency radiatiomBioelectromagnetic85(3):216-227, 2004.

Effectsof nonthermaladiofrequencyadiation(RFR) of the global systemof mobile communicatio(GSM)
cellularphoneshavebeenasyet mostly studiedat the molecularlevel in the contextof cellularstressand
proliferation,aswell asneurotransmitteproductionandlocalization.In this study,a simulationmodelwas

designedor the exposureof pregnantatsto pulsedGSM-like RFR (9.4 GHz), basedon the differentresonant
frequencie®f manandrat. The powerdensityappliedwas5 microw/cm2,in orderto avoidthermal
electromagnetieffectsasmuchaspossible Pregnantatswereexposedo RFR duringdays1-3 postcoitum(p.c.)
(embryogenesis, pre-implantation) and days 4-7 p.c. (early organogenesis, peri-implantation). Relative expression
andlocalizationof bonemorphogenetiproteins(BMP) andtheir receptor{BMPR), membersf a molecular

family currently considered as major endocrine and autocrine morphogens and known to be involved in renal
developmentyereinvestigatedn newbornkidneysfrom RFR exposedandshamirradiated(control) rats.Semi-
guantitativeduplexRT-PCRfor BMP-4,-7, BMPR-IA, -IB, and-Il showedincreased3MP-4 andBMPR-IA, and
decreased BMPR-II relative expression in newborn kidneys. These changes were statistically significant for BMP-4,
BMPR-IA, and-Il afterexposureondaysl1-3p.c.(P <.001each)andfor BMP-4 andBMPR-IA afterexposureon
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days4-7 p.c. (P <.001andP =.005,respectively) Immunohistochemistrandin situ hybridization(ISH) showed
aberranexpressiorandlocalizationof thesemoleculesat the histologicallevel. Our findings suggesthat GSM-like
RFRinterfereswith geneexpressiorduring early gestatiorandresultsin aberration®f BMP expressionn the
newborn. These molecular changes do not appear to affect renal organogenesis and may reflect a delay in the
development of this organ. The differences of relative BMP expression after different time periods of exposure
indicatetheimportanceof timing for GSM-like RFR effectson embryonicdevelopment.

(29) SalfordLG, Brun AR, EberhardtlL, MalmgrenL, PerssorBRR, Nervecell damagen mammaliarbrain after
exposurgo microwavesrom GSM mobile phonesEnviron Health PerspOnline January29, 2003.

The possible risks of radio-frequency electromagnetic fields for the human body is a growing concern for the
society. We have earlier shown that weak pulsed microwaves give rise to a significant leakage of albumin through
theblood-brainbarrier(BBB). Now we haveinvestigatedvhethera pathologicaleakageoverthe BBB might be
combinedwith damageo the neuronsThreegroupsof each8 ratswereexposedor 2 hoursto GSM mobile phone
electromagnetiields of differentstrengthsWe found,andpresenterefor thefirst time, highly significant(p<
0.002)evidencefor neuronakdamagen boththe cortex,the hippocampusndthe basalgangliain the brainsof

exposed rats.

(30) SantiniR, SantiniP, DanzeJM, Le Ruz P, SeigneM.Study of the healthof peopleliving in the vicinity of
mobile phonebasestationsi. Influenceof distanceandsex Pathol Biol (Paris)50(6):369-3732002.[Article in
French]

A surveystudyusingquestionnairavasconductedn 530 people(270 men,260women)living or notin vicinity of
cellularphonebasestations,on 18 Non SpecificHealthSymptoms Comparison®f complaintsfrequenciegCHI-
SQUAREtestwith Yatescorrection)in relationwith distancefrom basestationandsex,showsignificant(p <
0.05)increaseascomparedo peopleliving > 300m or not exposedo basestation,till 300 m for tiredness200m
for headachesleepdisturbancediscomfort,etc. 100 m for irritability, depressionlossof memory,dizzinessJibido
decreasegtc. Womensignificantly moreoftenthanmen(p < 0.05) complainecf headachenausealossof
appetite sleepdisturbancedepressiongdiscomfortandvisual perturbationsThis first studyon symptoms
experiencedby peopleliving in vicinity of basestationsshowsthat,in view of radioprotectionminimal distanceof
peoplefrom cellular phonebasestationsshouldnot be < 300 m.

(31) SarimovR, MalmgrenL.O.G., Markova,E., PerssonB.R.R.. Belyaev,l.Y. NonthermalGSM
microwavesaffectchromatinconformationin humanlymphocytessimilar to heatshock.IEEE TransPlasmaSci
32:1600-16082004.

Here we investigated whether microwaves (MWs) of Global System for Mobile Communication (GSM) induce
changes in chromatin conformation in human lymphocytes. Effects of MWs were studied at different frequencies in
the range of 895-915 MHz in experiments with lymphocytes from seven healthy persons. Exposure was performed
in transverselectromagnetitransmissiorine cell (TEM-cell) usinga GSM test-mobilephone All standard
modulationgncluded2 W outputpowerin the pulsesspecificabsorbedate (SAR) being5.4 mW/kg. Changesn
chromatin conformation, which are indicative of stress response and genotoxic effects, were measured by the method
of anomalouwiscositytime dependencieAVTD). Heatshockandtreatmenivith the genotoxicagent
camptothecinwereusedaspositivecontrols.30-minexposurego MWs at 900 and905 MHz resultedin statistically
significantcondensatiomf chromatinin lymphocytesrom 1 of 3 testeddonors.This condensationvassimilar to

effectsof heatshockwithin thetemperaturevindow of 40/spldeg/C-44/spteg/C.Analysisof pooleddatafrom all
donorsshowedstatisticallysignificanteffectof 30-minexposurd¢o MWs. Strongereffectsof MWs wasfound

following 1-h exposureln replicatedexperimentscellsfrom four out of five donorsrespondedo 905 MHz.

Responset 915MHz wereobservedn cellsfrom 1 out of 5 donors,p<0.002.Dependenbn donor,condensation,

3 donors,or decondensatiord, donor,of chromatinwasfoundin responseo 1-h exposureAnalysisof pooleddata

from all donorsshowedstatisticallysignificanteffectof 1-h exposureéo MWs. In cellsfrom onedonor,this effect

was frequency-dependent (p<0.01). Effects of MWSs correlated statistically significantly with effects of heat shock
andinitial stateof chromatinbeforeexposureMWs at895and915MHz affectedchromatinconformationin

transformed lymphocytes. The conclusion-GSM microwaves under specific conditions of exposure affected human
lymphocytessimilar to stresgesponseThedatasuggestedhatthe MW effectsdiffer at variousGSM frequencies

and vary between donors.
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(32) SchwartzJL, HouseDE, Mealing GA, Exposureof frog heartsto CW or amplitude-modulate®HF fields:
selectiveefflux of calciumionsat 16 Hz. Bioelectromagnetic&1(4):349-3581990.

Isolated frog hearts were exposed for 30-min periods in a Crawford cell to a 240-MHz electromagnetic field, either
continuous-waver sinusoidallymodulatedat 0.5 or 16 Hz. Radiolabeledvith calcium(45Ca),the heartswere
observedor movemenbf Ca2+at calculatedSARsof 0.15,0.24,0.30,0.36,1.50,0r 3.00mW/kg. NeitherCW
radiationnor radiationat 0.5 Hz, which s closeto the beatingfrequencyof thefrog'sheart,affectedmovemenof
calciumions.Whenthe VHF field wasmodulatedat 16 Hz, a field-intensity-dependerghangein the efflux of
calciumionswasobservedRelativeto controlvalues,ionic effluxesincreasedy about18%at 0.3 mW/kg (P less
than.01) andby 21%at 0.15mW/kg (P lessthan.05), but movementf ions did not changesignificantly at other

ratesof energydeposition.Thesedataindicatethatthe intactmyocardiumof the frog, akin to braintissueof
neonatakthicken,exhibitsmovemenbf calciumionsin responséo aweakVHF field thatis modulatedat 16 Hz.

(33) SomosyZ, ThuroczyG, Kubasovar, KovacsJ, SzaboLD, Effectsof modulatedandcontinuousmicrowave
irradiation on the morphology and cell surface negative charge of 3T3 fibroSleatsiing Micros&(4):1145-
1155,1991.

Mouse embryo 3T3 cells were irradiated with 2450 MHz continuous and low frequency (16 Hz) square modulated
waves of absorbed energy ranging from 0.0024 to 2.4 mW/g. The low frequency modulated microwave irradiation
yieldedmoremorphologicalkell changeshandid the continuousnicrowavefields of the sameintensity. The

amount of free negative charges (cationized ferritin binding) on cell surfaces decreased following irradiation by
modulated waves but remained unchanged under the effect of a continuous field of the same dose. Modulated waves
of 0.024mW/g doseincreasedheruffling activity of the cells,andcausediltrastructurahlterationin the

cytoplasm Similar effectswereexperiencedby continuousvavesat higher(0.24and2.4 mW/g) doses.

(34) StaggRB, ThomasWJ, JonesRA, Adey WR, DNA synthesisandcell proliferationin C6 gliomaandprimary
glial cellsexposedo a 836.55MHz modulatedadiofrequencyield. Bioelectromagnetic48(3):230-2361997.

We havetestedthe hypothesighatmodulatedadiofrequencyRF) fields mayactasa tumor-promotingagentby
alteringDNA synthesisleadingto increasedtell proliferation.In vitro tissueculturesof transformedandnormalrat

glial cellswereexposedo an836.55MHz, packet-modulate®F field atthreepowerdensities0.09,0.9,and9
mW/cm2,resultingin specificabsorptiorrates(SARs)rangingfrom 0.15to 59 muW/g. TEM-modetransmission-

line cells were powered by a prototype time-domain multiple-access (TDMA) transmitter that conforms to the North
American digital cellular telephone standard. One sham and one energized TEM cell were placed in standard
incubatoramaintainedat 37 degree<C and5% CO2.DNA synthesiexperimentsat 0.59-59muW/g SAR were

performed on log-phase and serum-starved semiquiescent cultures after 24 h exposure. Cell growth at 0.15-15
muW/g SAR wasdeterminecby cell countsof log-phasecultureson dayso, 1,5, 7, 9, 12,and14 of a2 week
protocol.Resultsfrom the DNA synthesisaassayglifferedfor thetwo cell types.Sham-exposedndRF-exposed

cultures of primary rat glial cells showed no significant differences for either log-phase or serum-starved condition
C6 gliomacellsexposedo RF at 5.9 muW/gSAR(0.9 mW/cm2)kexhibitedsmall (20-40%)significantincreasesn

38% of [3H]thymidineincorporationexperimentsGrowth curvesof shamandRF-exposedulturesshowedno
differencedn eithernormalor transformedjlial cellsat any of the powerdensitiegested Cell doublingtimesof

Cé6 gliomacells[sham(21.9+/- 1.4 h) vs.field (22.7 +/- 3.2 h)] alsodemonstratedo significantdifferenceghat
couldbeattributedto alteredDNA synthesigates.Undertheseconditions this modulatedRF field did notincrease

cell proliferationof normalor transformedculturesof glial origin.

(35) StarkKD, KrebsT, AltpeterE, Manz B, Griot C, Abelin T, Absenceof chroniceffectof exposureo short-
waveradiobroadcassignalon salivarymelatoninconcentration#n dairy cattle.J PinealRes22(4):171-1761997.

A pilot study was conducted to investigate the influence of electromagnetic fields in the short-wave range (3-30
MHz) radiotransmittersignalson salivarymelatoninconcentratiorin dairy cattle. The hypothesigo betestedwas

whether EMF exposure would lower salivary melatonin concentrations, and whether removal of the EMF source
would befollowed by higherconcentratiodevels.For this pilot study,a controlledinterventiontrial wasdesigned.

Two commercial dairy herds at two farms were compared, one located at a distance of 500 m (exposed), the other at
adistanceof 4,000m (unexposedjrom thetransmitter At eachfarm, five cowsweremonitoredwith respecto

their salivary melatonin concentrations over a period of ten consecutive days. Saliva samples were collected at two-
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hourintervalsduringthe dark phaseof the night. As anadditionalintervention the short-wavetransmitteiwas

switched off during three of the ten days (off phase). The samples were analyzed using a radioimmunoassay. The
average nightly field strength readings were 21-fold greater on the exposed farm (1.59 mA/m) than on the control
farm (0.076mA/m).

The meanvaluesof thetwo initial nightsdid not showa statisticallysignificantdifferencebetweerexposednd
unexposeaows.Therefore a chronicmelatoninreductioneffectseemedinlikely. However on thefirst night of re-
exposureafter the transmitterhad beenoff for threedays,the differencein salivary melatoninconcentration
betweerthetwo farms(3.89pg/ml, Cl: 2.04,7.41)wasstatistically significant,indicating a two- to seven-fold
increaseof melatoninconcentrationThus,a delayedacuteeffectof EMF on melatoninconcentratiorcannot

completely be excludeHowever, results should be interpreted with caution and further trials are required in order to
confirm theresults.

(36) TattersallJE, ScottIR, Wood SJ,Nettell JJ,Bevir MK, WangZ, SomasiriNP, ChenX. Effectsof low
intensity radiofrequency electromagnetic fields on electrical activity in rat hippocampal BtaesRes904(1):43-
53,2001.

Slicesof rat hippocampusvereexposedo 700 MHz continuousvaveradiofrequencyRF) fields (25.2-71.0V m(-
1), 5-15min exposure)n astripline waveguide At low field intensities the predominantffecton the electrically
evokedfield potentialin CA1 wasa potentiationof the amplitudeof the populationspike by up to 20%, but higher
intensityfields could produceeitherincrease®r decreasesf upto 120and80%, respectivelyjn theamplitudeof
the populationspike.To eliminatethe possibility of RF-inducedartefact-dueto the metalstimulatingelectrode,
the effectof RF exposureon spontaneouspileptiformactivity inducedin CA3 by 4-aminopyriding50-100
&mgr;M) wasinvestigatedExposureo RF fields (50.0V m(-1)) reducedor abolishedepileptiformburstingin
36% of slicestested.The maximumfield intensityusedin theseexperiments71.0V m(-1), wascalculatedo
producea specificabsorptiorrate (SAR) of betweer0.0016and0.0044W kg(-1) in the slices.Measurementwith a
Luxtron fibreoptic probe confirmed that there was no detectable temperature change (+/-0.1 degrees C) during a 15
min exposureo this field intensity. Furthermoreimposedtemperaturehange®f upto 1 degree<C failedto

mimic the effectsof RF exposureTheseresultssuggesthatlow-intensityRF fields canmodulatethe excitability
of hippocampatissuein vitro in theabsencef grossthermaleffects.The changesn excitability may be consistent
with reported behavioural effects of RF fields.

(37) Vangelova K, Israel M, Mihaylov S. The effect of low level radiofrequency electromagnetic radiation on the
excretionratesof stresshormonesn operatorgluring 24-hourshifts. CentEur J Public Health 10(1-2):24-28,
2002.

Theaim of the studywasto investigatethe effectof long termexposurdo low level radiofrequencyRF)

electromagnetic (EM) radiation on the excretion rates of stress hormones in satellite station operators during 24-hour
shifts. Twelve male operators at a satellite station for TV communications and space research were studied during
24-hour shifts. Dosimetric evaluation of the exposure was carried out and showed low level exposure with specific
absorptiorof 0.1127J.kg-1.A controlgroupof 12 unexposednaleoperatorsvith similar job taskandthe same

shift system were studied, too. The 11-oxycorticosteroids (11-OCS), adrenaline and noradrenaline were followed by
spectrofluorimetrianethodson 3-hourintervalsduring the 24-hourshifts. The datawereanalyzedy testsfor
interindividualanalysis Cosinoranalysisandanalysisof variancelANOVA). Significantincreasean the24-hour

excretionof 11-OCSanddisorderdn its circadianrhythm, manifestedby increasen the mesor,decreasén the

amplitude and shift in the acrophase were found in the exposed operators. The changes in the excretion rates of the
catecholamines were significant and showed greater variability of both variables. The long term effect of the
exposureo low-level RF EM radiationevokedpronouncedtresseactionwith changesn the circadianrhythm of

11-OCS and increased variability of catecholamines secretion. The possible health hazards associated with observed
alterationin the stresssystemneedto be clarified by identificationof their significanceandprognostiaelevance.

(38) Velizarov, S, RaskmarkP, Kwee, S, The effectsof radiofrequencyields on cell proliferationarenon-thermal.
Bioelectrochem Bioener8(1):177-180, 1999.

The number of reports on the effects induced by radiofrequency (RF) electromagnetic fields and microwave (MW)
radiationin variouscellular systemss still increasingUntil now no satisfactorymechanisnhasbeenproposedo
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explainthebiological effectsof thesefields. Oneof the currenttheoriess thatheatgeneratiorby RF/MW is the

causejn spiteof thefactthata greatnumberof studiesunderisothermalconditionshavereportedsignificant

cellular changes after exposure to RF/MW. Therefore, this study was undertaken to investigate which effect MW
radiationfrom thesefields in combinatiorwith a significantchangeof temperatureouldhaveon cell proliferation.

The experimentsvereperformedon the samecell line, andwith the sameexposuresystemasin a previouswork [S.

Kwee, P. RaskmarkChangesn cell proliferationdueto environmentahon-ionizingradiation:2. Microwave
radiation,BioelectrochemBioenerg. 44 (1998),pp. 251-255].Thefield wasgeneratedby signalsimulationof the

Global Systemfor Mobile communication§GSM) of 960 MHz. Cell cultures,growingin microtiter plates,were

exposed in a specially constructed chamber, a Transverse Electromagnetic (TEM) cell. The Specific Absorption Rate
(SAR) valuefor eachcell well wascalculatedor this exposuresystem However,in this studythe cellswere

exposed to the field at a higher or lower temperature than the temperature in the field-free incubator i.e., the
temperaturén the TEM cell waseither39 or 35 +/- 0.1 degree<C. The correspondinghamexperimentsvere

performed under exactly the same experimental conditions. The results showed that there was a significant change in
cell proliferationin the exposedellsin comparisorto the non-exposedcontrol) cellsat bothtemperatureOn the
otherhand,no significantchangen proliferationratewasfoundin the sham-exposedellsat bothtemperatures.

This showsthatbiological effectsdueto RF/MW cannotbe attributedonly to a changeof temperatureSincethe

RF/MW induced changes were of the same order of magnitude at both temperatures and also comparable to our
previousresultsunderisothermalconditionsat 37 degree<C, cellularstresscausedy electromagnetifields could

initiate the changes in cell cycle reaction rates. It is widely accepted that certain classes of heat-shock proteins are
involvedin thesestresgeactions.

(39) VeyretB, BouthetC, DeschauxP, de SezeR, GeffardM, Joussot-Dubied, le DiraisonM, MoreauJM,
Caristan A, Antibody responses of mice exposed to low-power microwaves under combined, pulse-and-amplitude
modulation.Bioelectromagnetic$2(1):47-56,1991.

Irradiationby pulsedmicrowaveq9.4 GHz, 1 microsecondgulsesat 1,000/s) bothwith andwithout concurrent

amplitude modulation (AM) by a sinusoid at discrete frequencies between 14 and 41 MHz, was assessed for effects
on theimmunesystemof Balb/C mice. The micewereimmunizedeitherby sheepredblood cells (SRBC)or by
glutaric-anhydrideconjugatedovineserumalbumin(GA-BSA), thenexposedo the microwavesat alow rms

power density (30 microw/cmz2; whole-body-averaged SAR approximately 0.015 W/kg). Sham exposure or
microwaveirradiationtook placeduringeachof five contiguousdays,10 h/day.Theantibodyresponsavas

evaluatedy the plaque-formingcell assay(SRBCexperiment)or by thetitration of IgM andlgG antibodieq GA-

BSA experiment)In theabsencef AM, the pulsedfield did not greatlyalterimmuneresponsivenes#n contrast,

exposure to the field under the combined-modulation condition resulted in significant, AM-frequency-dependent
augmentation or weakening of immune responses.

(40) Wolke S, Neibig U, ElsnerR, Gollnick F, Meyer R, Calciumhomeostasisf isolatedheartmusclecells
exposed to pulsed high-frequency electromagnetic fiBidglectromagnetict7(2):144-153, 1996.

The intracellular calcium concentration ([Ca(2+)]i) of isolated ventricular cardiac myocytes of the guinea pig was
measured during the application of pulsed high-frequency electromagnetic fields. The high-frequency fields were
applied in a transverse electromagnetic cell designed to allow microscopic observation of the myocytes during the
presence of the high-frequency fields. The [Ca(2+)]i was measured as fura-2 fluorescence by means of digital image
analysis. Both the carrier frequency and the square-wave pulse-modulation pattern were varied during the
experimentgcarrierfrequencies900, 1,300,and1,800MHz pulsemodulatedat217Hzwith 14 percentduty cycle;
pulsationpatternat 900 MHz: continuousvave,16 Hz, and50 Hz modulationwith 50 percentduty cycleand30

kHz modulationwith 80 percentduty cycle). The meanspecificabsorptiorrate (SAR) valuesin the solutionwere

within one order of magnitude of 1 mW/kg. They varied depending on the applied carrier frequency and pulse
pattern.The experimentsveredesignedn threephases500s of shamexposurefollowed by 5005 of field
exposurethenchemicalstimulationwithout field. The chemicalstimulation(K+ -depolarization)ndicatedthe

viability of thecells.TheK+ depolarizatioryieldeda significantincreaséan [Ca(2+)]i. Significantdifferences

between sham exposure and high-frequency field exposure were not found except when a very small but statistically
significant difference was detected in the case of 900 MHz/50 Hz. However, this small difference was not regarded
as a relevant effect of the exposure.
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Appendix 3

From The SundayTimes April 22,2007
http://www.timesonline.co.uk/tol/news/uk/article1687491.ece

Cancer clusters at phone masts

Daniel Foggo

SEVEN clusters of cancer and other serious ilinesses have been discovered around mobile phone
masts, raising concerns over the technologyOs potential impact on health.

Studies of the sites show high incidences of cancer, brain hemorrhages and high blood pressure
within aradiusof 400yardsof mobile phonemasts.

One of the studies, in Warwickshire, showed a cluster of 31 cancers around a single street. A
guarter of the 30 staff at a special school within sight of the 90ft high mast have developed
tumors since 2000, while another quarter have suffered significant health problems.

Themastis beingpulled downby the mobile phoneafterthe presentatiomf the evidence
operator O2 by local protesters. While rejecting any links to ill-health, O2 admitted the decision
was Oclearly rare and unusualO.

PhonemastshaveprovokedprotestshroughoutBritain with thousand®f peopleobjectingeach
weekto planningapplicationsThereareabout47,000mastsin the UK.

Dr John Walker, a scientist who compiled the cluster studies with the help of local campaigners
in Devon, Lincolnshire, Staffordshire and the West Midlands, said he was convinced they
showed a potential link between the angle of the beam of radiation emitted from the mastsO
antennae and illnesses discovered in local populations.

OMastshouldbe movedawayfrom conurbationsindschoolsandthe powerturneddown,Che
said.

Some scientists already believe such a link exists and studies in other European countries suggest
a rise in cancers close to masts. In 2005 Sir William Stewart, chairman of the Health Protection
Agency, said he found four such studies to be of concern but that the health risk remained
unproven.
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Appendix 4

SALZBURG RESOLUTION ON MOBILE
TELECOMMUNICATION BASE STATIONS

International Conference on Cell Tower Siting
Linking Science & Public Health
Salzburg, June 7-8, 2000
www.land-sbg.gv.at/celltower

It is recommended that development rights for the erection and for operation of a base station
should be subject to a permission procedure. The protocol should include the following
aspects:

a Information ahead and active involvement of the local public
a Inspection of alternative locations for the siting

a Protection of health and wellbeing

aConsiderationsn conservatiorof land-andtownscape

a Computation and measurement of exposure

a Considerations on existing sources of HF-EMF exposure

a Inspection and monitoring after installation.

It is recommended that a national database be set up on a governmental level giving details of
all base stations and their emissions.

It is recommended for existing and new base stations to exploit all technical possibilities to
ensure exposure is as low as achievable (ALATA-principle) and that new base stations are
plannedo guarante¢hatthe exposureat placeswherepeoplespendongerperiodsof timeis
aslow aspossible putwithin the strict public healthguidelines.

Presentlythe assessmerf biological effectsof exposure$rom basestationsin thelow-dose
rangeis difficult butindispensabléor protectionof public health.Thereis at present

evidence of no threshold for adverse health effects. Recommendations of specific exposure
limits are prone to considerable uncertainties and should be considered preliminary. For the
total of all high frequency irradiation a limit value of 100 mW/m2 |(¥@&cm?2) is

recommended.

For preventive public health protection a preliminary guideline level for the sum total of
exposures from all ELF pulse modulated high-frequency facilities such as GSM base stations
of 1 mW/m2 (0.JuW/cm2) is recommended.
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SALZBURG RESOLUTION ON MOBILE
TELECOMMUNICATION BASE STATIONS contOd

International Conference on Cell Tower Siting
Linking Science & Public Health
Salzburg, June 7-8, 2000
www.land-sbg.gv.at/celltower

Disclaimer: The Resolution represents the personal opinion of the undersigning scientist and
public healthspecialisiandnot thatof the organizatiorthey areaffiliated to.

Dr. Ekkehardt Altpeter Inst. for Social-andPreventiveMedicine, Bern, Switzerland
University of Bern

Dr. Carl Blackman US Environmental Protection Agency Research  North Carolina,USA
Triangle Park,

Dr. Neil Cherry Lincoln University Christchurch Christchurch, New Zealand

Prof. Dr. Huai Chiang Zhejiang University School of Medicine Microwav Hangzhou, China
Lab

Dr. Bill P.Curry EMSciTek ConsultingCo. GlenEllyn, lllinois, USA

Prof. Dr. Livio Giuliani* National Institute of Occupational Safety and Rome,ltaly
Prevention(ISPESL)

Prof. Dr. Yuri Grigoriev Centre of Electromagnetic Safety, Institute of Moscow,Russia
Biophysics

Dr. Helene Irvine GreaterGlasgowHealthBoard,Dept. of Public Glasgow,Scotland,UK
Health

Dr. ChristophK3nig FederalStateof SalzburgPublicHealthDept., Salzburg, Austria
Environmental Health

Prof. Dr. Michael Kundi University of Vienna,Inst. for Environmental Vienna, Austria
Health

Ronald Macfarlane HealthPromotionand EnvironmentalProtection Toronto, Canada
Office, Toronto Public Health

Dr. Malcolm MacGarvin Environment Agency Glenlivet, Scotland UK

Dr. FiorenzoMarinelli* Ist. di CitomorfologiaC.N.R. Bologna,ltaly

Prof. Dr. Wilhelm Mosgsller  University of Vienna, Inst. for Cancer Research  Vienna, Austria

Dr. Gerd Oberfeld FederalStateof SalzburgPublicHealthDept., Salzburg, Austria
Environmental Health

Dr. Colin Ramsay Scottish Center for Infection and Environmental Glasgow,Scotland UK
Health (SCIEH)

MA Cindy Sage Sage Associates SantaBarbaraCA, USA

Dr. Luis Slesin Microwave News New York ,USA

Prof. Dr. StanSzmigielskt Department of Microwave Safety, Military Institut Warsaw, Poland
of HygieneandEpidemiology

! This preliminaryguidelinelevel of 1 mW/m2 (0.1 uW/cm2)is, by the participantanarkedwith a (1), understood
asanoperationalevelfor onefacility (e.g.acell tower).

Further Signatures given after the Conference

Prof. Dr. Olle Johansson Department of Neuroscience, Karolinska Institute Stockholm,Sweden
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Appendix 5

CATANIA RESOLUTION
SeptembeR002,http://www.emrpolicy.org/fag/catania.pdf

The Scientists at the International Conference OState of the Research on Electromagnetic Fields B
Scientific and Legal Issues,O organized by ISPESL*, the University of Vienna, and the City of
Catania, held in Catania (Italy) on September 13b14, 2002, agree to the following:

1. Epidemiological andth vivoandin vitro experimental evidence demonstrates the existence
for electromagnetic field (EMF) induced effects, some of which can be adverse to health.

2. We take exception to arguments suggesting that weak (low intensity) EMF cannot
interactwith tissue.

3. There are plausible mechanistic explanations for EMF-induced effects, which occur below
present ICNIRP and IEEE guidelines and exposure recommendations by the EU.

4. The weight of evidence calls for preventive strategies based on the precautionary
principle. At timesthe precautionaryrinciple mayinvolve prudentavoidanceand
prudentuse.

5. We are aware that there are gaps in knowledge on biological and physical effects, and
health risks related to EMF, which require additional independent research.

6. The undersigned scientists agree to establish an international scientific commission to
promoteresearchor the protectionof public healthfrom EMF andto developthe
scientific basis and strategies for assessment, prevention, management and communication
of risk, basedon the precautionaryrinciple.

Fiorella Belpoggi, FondazioneRamazzini,ltaly

Carl F. Blackman,Presidenbf the Bioelectromagneti§Society (1990-1991) Raleigh,USA

Martin Blank, Departmeniof Physiology,ColumbiaUniversity, New York, USA

Emilio Del Giudice,INFN Milano, Italy

Livio Giuliani, University Camerino,ltaly

SettimioGrimaldi, CNR-INMM, Roma,ltaly

LennartHardell, Departmenbf Oncology,University Hospital, Oerebro,Sweden

Michael Kundi, Institute of EnvironmentalHealth, University of Vienna, Austria

Henry Lai, Departmenof BioengineeringUniversity of WashingtonUSA

AbrahamR. Liboff, Departmenbf Physics,OaklandUniversity, USA

WolfgangL3scher,Departmeniof PharmacologyToxicology and Pharmacy Schoolof VeterinaryMedicine,Hannover,
Germany

Kjell HanssorMild, Nationallnstitute of Working Life, Umea,Sweden

Wilhelm Mosgoeller,Institute for CancerResearchUniversity of Vienna, Austria

Elihu D. Richter,Unit of Occupationabnd EnvironmentalMedicine, Hebrew-University-Hadassablierusalem|srael

Umberto ScapagniniNeuropharmacologyJniversity of Catania,ltaly, Memberof the EuropeanParliament

StanislawSzmigielski, Military Institute of Hygiene and Epidemiology,Warsaw,Poland

* = |stituto Superioreper la Prevenzionee la Sicurezzadel Lavoro, Italy

(National Institute for Preventionand Work Safety, Italy)
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Appendix 6

FREIBURGER APPEAL (GERMANY)
October2002

Out of greatconcernfor the healthof our fellow humanbeingsdo we - asestablisheghysiciansof all
fields, especiallythat of environmentamedicine- turn to the medicalestablishmenand thosein
public healthand political domains,aswell asto the public.

We haveobservedjn recentyears,a dramaticrise in severeand chronicdiseasegmongour patients,
especially:

alLearning,concentrationand behaviouraldisorders(e.g. attentiondeficit disorder,ADD)
aExtremefluctuationsin blood pressuregverharderto influencewith medications

aHeartrhythm disorders

aHeart attacksand strokesamongan increasinglyyoungerpopulation
aBrain-degenerativeiseasege.g. Alzheimerbspndepilepsy

aCancerousfflictions: leukemia,brain tumors

Moreover,we haveobservedan ever-increasingccurrenceof variousdisorders often
misdiagnosedn patientsas psychosomatic:

aHeadachegnigraines

aChronic exhaustion

alnner agitation

aSleeplessnesdaytimesleepiness

aTinnitus

aSusceptibilityto infection

aNervousand connectivetissuepains,for which the usualcauseslo not explaineventhe most
conspicuoussymptoms

Sincethe living environmentand lifestylesof our patientsare familiar to us, we canseeespecially
after carefully-directednquiry a cleartemporaland spatialcorrelationbetweenthe appearancef
diseaseandexposurdo pulsedhigh -frequencymicrowaveradiation(HFMR), suchas:
alnstallationof a mobile telephonesendingstationin the nearvicinity

alntensivemobile telephoneuse

alnstallationof a digital cordless(DECT) telephoneat homeor in the neighborhood

We canno longerbelievethis to be purely coincidencefor:

aToo often do we observea markedconcentratiorof particularillnessesin correspondinglyHFMR-
polluted areasor apartments;

aToo often doesa long-termdiseaseor affliction improve or disappeain a relatively shorttime
after reductionor elimination of HFMR pollution in the patientOsnvironment;

aToo often are our observationsonfirmedby on-sitemeasurementsf HFMR of unusualintensity.

On the basisof our daily experiencesywe hold the currentmobile communicationgechnology
(introducedin 1992 andsincethenglobally extensive)and cordlessdigital telephonegDECT
standardXo be amongthe fundamentaltriggersfor this fatal developmentOne canno longerevade
thesepulsedmicrowaves.They heightenthe risk of already-presenthemical/physicainfluences,
stressthe bodyOsmmunesystem,and canbring the bodyOstill-functioning regulatorymechanismso
a halt. Pregnanwwvomen,children,adolescentsglderly and sick peopleare especiallyat risk.

Our therapeuticefforts to restorehealthare becomingincreasinglylesseffective: the unimpededand
continuouspenetrationof radiationinto living andworking areasparticularly bedroomsan essential
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placefor relaxation,regeneratiorand healing causesuninterruptedstressand preventsthe patientOs
thoroughrecovery.

In the face of this disquietingdevelopmentye feel obligedto inform the public of our observations
especiallysincehearingthat the Germancourtsregardany dangerfrom mobile telephoneradiationas
Opurelyhypotheticaldseethe decisionsof the constitutionalcourtin Karlsruheandthe
administrativecourt in Mannheim,Spring 2002).

What we experiencen the daily reality of our medicalpracticeis anythingbut hypothetical!

We seethe rising numberof chronicallysick patientsalsoasthe resultof anirresponsibleOsafety
limitsOpolicy, which fails to take the protectionof the public from the short- and long-termeffects
of mobile telephoneradiationasits criterion for action.

Instead,it submitsto the dictatesof a technologyalreadylong recognizedasdangerouskFor us, this is
the beginningof a very seriousdevelopmenthroughwhich the healthof many peopleis being
threatened.

We will nolongerbe madeto wait uponfurtherunrealresearchresults- which in our experienceare
ofteninfluencedby the communicationsndustrywhile evidentialstudiesgo on beingignored.We
find it to be of urgentnecessitythat we act now!

Above all, we are,asdoctors,the advocatedor our patients.In the interestof all thoseconcerned,
whosebasicright to life andfreedomfrom bodily harmis currently being put at stake,we appealto
thosein the spheresf politics and public health.

Pleasesupportthe following demandswith your influence:

aNew health-friendlycommunicationgechniquesgiven independentisk assessmentseforetheir
introductionand, as immediatemeasuresand transitional steps:

aStrictersafetylimits and major reductionof senderoutputand HFMR pollution on a justifiable
scale,especiallyin areasof sleepandconvalescence

aA sayon the partof local citizensand communitiesregardingthe placing of antennadwhich in a
democracyshouldbe takenfor granted)

aEducationof the public, especiallyof mobile telephoneusers regardingthe healthrisks of
electromagnetidields

aBan on mobile telephoneuseby small children,andrestrictionson useby adolescents

aBan on mobile telephoneuseanddigital cordless(DECT) telephonesn preschoolsschools,
hospitals nursinghomes eventshalls, public buildingsandvehicles(aswith the banon smoking)
aMobile telephoneand HFMR-free zones(as with auto-freeareas)

aRevisionof DECT standarddor cordlesstelephoneswith the goal of reducingradiationintensity
andlimiting actualusetime, aswell asavoidingthe biologically critical HFMR pulsation
alndustry-independentesearchfinally with the inclusionof amply availablecritical researchresults
andour medicalobservations.

Undersigned omitted (more than 3000 signatures)

San Francisco EarthLink Wi-Fi Network, 2007



Appendix 7

HELSINKI APPEAL (FINLAND): 2005
http://www.emrpolicy.org/news/headlines/helsinki_appeal 05.pdf

Dear Member of the European Parliament,

We, undersigned physicians and researchers, feel great concern about the Precautionary Principle
not being sufficiently applied to the electromagnetic fields, especially in the radio- and microwave
frequency bands.

New applications of wireless technologies are continually being introduced, regardless of the fact
thatthereareplentyof qualified scientificreportsreportingpossiblehealthrisks. Accordingto

several studies, both in the cell and animal studies, mobile phone and other RF radiation can
induce various disturbances, such as increasing the permeability of the blood-brain-barrier. Also
disorders of EEG (electroencephalography) and cognitive functions and in the production of the
cell proteins have been reported. The latest epidemiological study by Stefan LSnn, with the well
known SwedishprofessorAndersAhlbom asa co-author suggestshattherisk of acoustic

neurinoma (a nerve tumor in the ear) may increase more than three-fold after 10 years of the
mobile phone use.

Unfortunately the consequencesf thesedisturbance$or commonhealthareanopenquestion.

Thisis a matterof greatconcern. The presensafetystandardef ICNIRP (International

Commission of Non-lonizing Radiation Protection) do not recognize the biological effects caused
by non-ionizing radiation except those induced by the thermal effect. In the light of recent
scientific information, the standards recommended by ICNIRP have become obsolete and should
be rejected. Especially children and other persons at risk should be taken into account when re-
evaluating the limits. This was also suggested in the Freiburg Appeal of 2002, which was signed
by more than 3000 European colleagues.

We appealo you asa memberof the EuropearParliamento actpromptly for the adoptionof
the newsafetystandardn the EuropeariJnion.

Anotherquestionof importanceegardshe REFLEX study(Risk evaluationof potential
environmental hazards from low-energy electromagnetic field (EMF) exposure using sensitive in-
vitro methods), which is carried out by 12 research teams from European universities and other
organizations. For example, the REFLEX study showed evidence of genotoxic effects of mobile
phoneradiation.EU haspartly fundedREFLEX. The REFLEX studyhasnot beenpublishedin

the scientific publications horrefundedlt is absolutelynecessaryhatthe REFLEX projectwill

be continued. However, the project should be targeted more to the non-thermal effects and be
involved with those researchers, who have already been working in the field of the biological,
non-thermal effects.

The EuropearCommunityshouldtakepromptmeasure$or solvingtherefundingof the NEW
REFLEX project.
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Appendix 8

SENSITIVITY TO NON-IONISING RADIATION IN IRELAND

Irish Doctors' Environmental Association (IDEA).
E-mail: IDEA@eircom.net Websitehttp://www.ideaireland.org

January2005

Irish Doctors' Environmental Association (IDEA)
Position Paper on Electro-Magnetic Radiation

The Irish Doctors'EnvironmentalAssociationbelievesthat a sub-groupof the populationare
particularly sensitiveto exposureto different typesof electro-magneticadiation. The safelevels
currently advisedfor exposureto this non-ionizingradiationare basedsolely on its thermaleffects.
However,it is clearthat this radiationalso hasnon-thermaleffects,which needto be takeninto
considerationwhen settingthesesafelevels. The electro-sensitivityexperiencedy somepeople
resultsin a variety of distressingsymptomswhich mustalso be takeninto accountwhensettingsafe
levelsfor exposureto non-ionizingradiationand when planningthe siting of mastsand transmitters.

1. An increasingnumberof peoplein Ireland are complainingof symptomswhich, while they may
vary in nature,intensity and duration,can be demonstratedo be clearly relatedto exposureto
electro-magneticadiation (EMR).

2. Internationalstudieson animalsover the last 30 yearshave shownthe potentially harmful
effectsof exposureto electro-magneticadiation. In observationaktudies,animalshaveshown
consistendistresswhenexposedo EMR. Experimentson tissueculturesandrats haveshownan
increasen malignanciesvhen exposedo mobile telephoneradiation.

3. Studieson mobile telephoneusershaveshownsignificantlevels of discomfortin certain
individualsfollowing extensiveuseor even,in somecasesfollowing regularshort-termuse.

4. The currentsafelevelsfor exposureo microwaveradiationwere determinedbasedsolely on the
thermaleffectsof this radiation. Thereis now a large body of evidencethat clearly showsthat
this is not appropriate as many of the effectsof this type of radiationare not relatedto these
thermal effects.

The Irish Doctors'EnvironmentalAssociationbelievesthat the Irish Governmentshouldurgently
review the information currently availableinternationallyon the topic of the thermaland non-
thermaleffectsof exposureto electro-magneticadiationwith a view to immediatelyinitiating
appropriateresearchinto the adversehealth effectsof exposureto all forms of non-ionizing
radiationin this country,andinto the forms of treatmentavailableelsewhere. Before the resultsof
this researchareavailable,an epidemiologicadatabasehouldbe initiated of individuals suffering
from symptomsthoughtto be relatedto exposureto non-ionizingradiation. Thoseclaiming to be
suffering from the effectsof exposureto electro-magneticadiationshouldhavetheir claims
investigatedn a sensitiveand thoroughway, and appropriatetreatmentprovidedby the State. The
strictestpossiblesafetyregulationsshouldbe establishedor the installationof mastsand
transmittersand for the acceptabldevels of potentialexposureof individualsto electro-magnetic
radiation,in line with the standardobservedn New Zealand.
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Appendix 9

BENEVENTO RESOLUTION
September 2006

The International Commission for Electromagnetic Safety (ICEMS) held an international
conference entitle®The Precautionary EMF Approach: Rationale, Legislation and
Implementatio®, hostedby the City of Beneventoltaly, on February22,23 & 24,2006.
Themeetingwasdedicatedo W. RossAdey, M.D. (1922-2004) The scientistsat the
conference endorsed and extended the 2002 Catania Resolution (4) and resolved that:

1. More evidence has accumulated suggesting that there are adverse health effects from
occupational and public exposures to electric, magnetic and electromagnetic fields, or
EMFX, at current exposure levels. What is needed, but not yet realized, is a
comprehensive, independent and transparent examination of the evidence pointing to this
emerging, potential public health issue.

2. Resources for such an assessment are grossly inadequate despite the explosive growth of
technologies for wireless communications as well as the huge ongoing investment in
powertransmission.

3. Thereis evidencehatpresensourcef fundingbiasthe analysisandinterpretatiorof
research findings towards rejection of evidence of possible public health risks.

4. Argumentsthatweak(low intensity) EMF cannotaffectbiological systemsdo not
representhe currentspectrunof scientificopinion.

5. Based on our review of the science, biological effects can occur from exposures to both
extremely low frequency fields (ELF EMF) and radiation frequency fields (RF EMF).
Epidemiological andéh vivoas well asn vitro experimental evidence demonstrates that
exposure to some ELF EMF can increase cancer risk in children and induce other health
problems in both children and adults. Further, there is accumulating epidemiological
evidence indicating an increased brain tumor risk from long term use of mobile phones, the
first RF EMF thathasstartedto be comprehensivelgtudied Epidemiologicaland
laboratorystudieshatshowincreasedisksfor cancersaandotherdiseasesrom
occupational exposures to EMF cannot be ignored. Laboratory studies on cancers and
otherdiseasefavereportedthathypersensitivitto EMF may be duein partto a
geneticpredisposition.

6. We encourage governments to adopt a framework of guidelines for public and
occupationaEMF exposurahatreflectthe Precautionaryrinciple” -- as some nations

9 EMF, in this resolution refersto zeroto 300 GHz.

" The Precautionary Principle states when there are indications of possible adverse effects, though they remain
uncertaintherisksfrom doing nothingmay be far greaterthantherisks of takingactionto controltheseexposures.
The PrecautionaryPrincipleshifts the burdenof proof from thosesuspecting risk to thosewho discountit.
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have already done. Precautionary strategies should be based on design and performance
standards and may not necessarily define numerical thresholds because such thresholds
may erroneously be interpreted as levels below which no adverse effect can occur. These
strategies should include:

6.1. Promote alternatives to wireless communication systems, e.g., use of fiber optics and
coaxial cables; design cellular phones that meet safer performance specifications,
including radiating away from the head; preserve existing land line phone networks;
place power lines underground in the vicinity of populated areas, only siting them in
residential neighborhoods as a last resort;

6.2. Inform the populationof the potentialrisks of cell phoneandcordlessphoneuse.
Advise consumers to limit wireless calls and use a land line for long conversations.

6.3. Limit cell phone and cordless phone use by young children and teenagers to the
lowest possible level and urgently ban telecom companies from marketing to them.

6.4. Requiremanufacturerso supplyhands-freeits (via speakephonesor earphones),
with each cell phone and cordless phone.

6.5. Protect workers from EMF generating equipment, through access restrictions and
EMF shieldingof bothindividualsandphysicalstructures.

6.6. Plan communications antenna and tower locations to minimize human exposure.
Register mobile phone base stations with local planning agencies and use computer
mappingtechnologyto inform the public on possibleexposuresProposaldor city-
wide wireless access systems (e.g. Wi-Fi, WIMAX, broadband over cable or power-
line or equivalent technologies) should require public review of potential EMF
exposure and, if installed, municipalities should ensure this information is available to
all and updated on a timely basis.

6.7. Designate wireless-free zones in cities, in public buildings (schools, hospitals,
residentialareas)and,on public transit,to permitaccesy personsho are
hypersensitivédo EMF.

7. ICEMSYis willing to assist authorities in the development of an EMF research agenda.
ICEMS encourages the development of clinical and epidemiological protocols for
investigations of geographical clusters of persons with reported allergic reactions and
otherdisease®r sensitivitiesto EMF, anddocumenthe effectivenes®f preventive
interventions. ICEMS encourages scientific collaboration and reviews of research findings.

We, theundersignedcientistsagreeto assisin the promotionof EMF researctandthe
developmenbf strategiedo protectpublic healththroughthe wise applicationof the
precautionaryprinciple.

2 InternationalCommissiorFor ElectromagnetiSafety.For information,link to www.icoms.eu
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Fiorella Belpoggi, EuropeanFoundationfor Oncology& EnvironmentalSciences,
B.Ramazzini,Bologna,ltaly

Carl F. Blackman,PresidentBioelectromagneticSociety (1990-91),Raleigh,NC, USA
Martin Blank, Departmenibof Physiology,ColumbiaUniversity, New York, USA
NataliaBobkova,Institute of Cell Biophysics,PushchinoMoscow Region
Francescdoella, National Inst. Prevention& Worker Safety,Venice, Italy

Zhaojin Cao, National Institute EnvironmentalHealth, ChineseCenterfor DiseaseControl, China
SandroD’Allessandro,Physician,Mayor of Benevento Jtaly, (2001-2006)

Enrico D’Emilia, National Institute for Preventionand Worker Safety, Monteporzio, Italy
Emilio Del Giuduice,National Institutefor NuclearPhysics,Milan, Italy

Antonella De Ninno,ltalian National Agency For Energy, Environment& Technology,Frascati,
Italy

Alvaro A. De Sallas,Universidade-ederaldo Rio Grandedo Sul, PortoAlegre, Brazil

Livio Giuliani, EastVeneto&SouthTriol, National Inst. Prevention& Worker Safety,Camerino
University

Yury Grigoryev, Institute of Biophysics;Chairman,RussianNational CommitteeNIERP
SettimoGrimaldi, Inst. Neurobiology& MolecularMedicine, National ResearchRome, ltaly
LennartHardell, Departmentof Oncology,University Hospital, Orebro,Sweden
MagdaHavas,Environmental& ResourceStudies,Trent University, Ontario, Canada

GerardHyland, Warwick University, UK; Internationalinst. Biophysics,Germany;EM Radiation
Trust, UK

Olle JohanssonExperimentalDermatologyUnit, NeuroscienceDepartmentKarolinskaInstitute,
Sweden

Michael Kundi, Head, Institute EnvironmentalHealth, Medical University of Vienna, Austria

Henry C. Lai, Departmentof BioengineeringUniversity of Washington Seattle, USA

Mario Ledda,Inst. Neurobiology& MolecularMedicine,National Council for ResearchRome, ltaly
Yi-Ping Lin, Centerof Health Risk Assessmen& Policy, National Taiwan University, Taiwan
AntonellaLisi, Inst. Neurobiology& Molecular Medicine, National ResearctCouncil, Rome,ltaly
FiorenzoMarinelli, Institute of Immunocytology,National ResearchCouncil, Bologna, Italy

Elihu Richter,Head,Occupationak EnvironmentalMedicine,HebrewUniversity-HadassaHsrael
EmanuelaRosola,Inst. Neurobiology& MolecularMedicine, National ResearchiCouncil, Rome,Italy
Leif Salford,Chairman,Departmentf Neurosurgerylund University, Sweden

Nesrin SeyhanHead,Departmeniof Biophysics;Director, Gazi NIRP Center,Ankara, Turkey

Morando Soffritti, Scientific Director, EuropeanFoundationfor Oncology & Environmental
SciencesB. RamazziniBologna,ltaly
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