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danNudauINLvan W (Electromagnetic spectrum)

v A =\ | B | v A =Y ] o\
Saavdialune leoau SyavHanana looey

(ionizing radiation)

(non-ionizing radiation)
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N1 Swiss Agency for the Environment, Forests and Landscape- Electrosmog in the environment, June 2005
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AUV UATULLH IR T\Iﬁ'ﬂﬁ' (Physics) 9NAN

g . o » o e U} Y Y
Tonizing Radiation (n@)#uaneiuilulesoals) Non-ionizing Radiation (lainel#uaned)

v A Y] : Sa 7 o § = . .
594 L'Sﬂﬁ unuu 9an a4 m‘%‘ummamq/‘luiﬂmw (Tmﬁwmﬂﬁauw, Wi-Fi) 199
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HANTZNUADTININ (Biological, long- HANTENULFIANS 01 (Thermal,

term effects) acute short-term effects)

o 992 = A A % o q U & A A ama A A =
mlmiusziaived luanaiione /ad uan  * IR AT INQUHNINNG IV
v . A ! . . .
anilulooon (Free radicals 1150 9Y4yadas2) 51 101 1y Ta5099 (dielectric heating)
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C L ICNIRP (1998); AN%. (2550) : YATNAANMUN E (V/m)
NUINUTNTTUTUNY (genotoxicity) UANNIA ... — oo
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A)}f all for detecting DNA damage
‘}5‘

Double Strand Bre k




[2]

N1SANEINUNIUUTLUNEUATNIASNS
N15UaINUNANTENUUTAANNLREIADFUNIN

anAfuLsuanlWHN (EMR exposure)
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http://www.tci.or.th/uploads/printfile/1269246044.pdf
http://www.tci.or.th/uploads/printfile/1269246044.pdf

The Biolnitiative Report (2007) (2012) :

Y, A v 1 oy} v J A
¢ HAanNITUNANTTIYISHIN 2007 — 2012 WUANUAUNUDLINY
2 1 (oY v o A ' QU J 'o
3J1ﬂ‘°‘ﬁui$1/i’ﬂﬂmiﬁllNﬁiﬂﬁﬂﬁﬂjﬂiﬁv\mﬂﬂnuﬂﬁ1 LA

mmﬁ@ﬂﬂmmmGlmwmammmmuim AUANVUT U DY

ﬂ’JﬁJW]ﬁﬁTL!@H?J‘V]ﬂTﬁHﬂMUWH%HﬂQWNHMW ‘Ifi’i’é]ﬂﬂﬂﬂ’ﬂ

* 917517 1,800 51897 AN biological & health effects 191

gene transcription; stress proteins; genotoxicity and single-and

double-strand DNA damage; neurotoxicity; carcinogenicity;

melatonin reduction; effects on offspring behavior; human semen..
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®* Genotoxicity mﬂ%’q?’fﬂﬁu%q: 210 86 189U () 2007-2012)
63% AN 1Houiy 37% A linuranszny
® Neurotoxicity 155 51891 63% WU feuniy 37% 7'l
* Biological effects 910 1e1 INSFNHI >5 518911 wuanaauly
501 0.03 - 0.5 mW/m* (MNTF1U: 4,500 148 5,000 mW/m*)

v A 4 do 1
UL 6 Biolnitiative Report UNINYIAITATNINNITUNNYIIUIU 29 N

: UJsznauaie 20 PhD , 1 DrSc, 9 MD, 1 DVM, and 4 MSc, MA, MPH, or
MSPAS 910 10 Useins

USA 10 India2 Sweden6 Italy2 Austria2 Denmark 1
Canada2 Russial Greece2 Slovak Republic 1




Junell, 2013 Ronald M. Powell, Ph.D.

Reported Biological Effects from RF Radiation at Low-Intensity Exposure
in Each of the 67 Studies Referenced in the "Biolnitiative 2012" Report
(Cell Tower, Wi-Fi, Wireless Laptop, and Smart Meter Power Densities)

Reference fordatadots (red), datarange indicators (verticalblack lines through red dots), biological effects categories for the red dots, and new proposed limits (yellow line): Biclnitiative Working Group,
Cindy Sage and David O. Carpenter, Editors. Biolnitiative Report: A Rationale for Biclogically-based Public Exposure Standards for Electromagnetic Radiation at www.bicinitiative org, December 31, 2012. For
references for otherinformation on this chart, including the FCC Maximum Permitted Exposure limits, and the power densities of Smart Meters and Smart Appliances, see accompanying paper.

10000

- FCC Maximum Permitted Exposure to Frequencies used by Smart Meters (for continuous radiation; no absolute limit for pulsed radiation) o
r )
- o si g R CBMCR
1000 qrees| FS sgee®
3 5 5 0D ... 209 .
Power density 1 meter (3 feet) from Smart Meter § Smcsice ®
100 | @305 5l CS g 8 | o
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g __-------_------"'..,-_ ........_. e e e e e e e e s POWRET denisity 3 meters (10 feet) from Smart Appliance !
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= (1 T ™. 5 N L : H
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O o001 & | A P
[T - .‘ New RF exposure limits proposed in Biolnitiative 2012 for chronic exposure to pulsed radiation !
- i
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o 0.001 + BE Peer Chotioiat =5 vt wi o
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0.0001 ¥ co no absorption, no refiection | H Heart Cardiac, heart muscle, blood-pressure, vascular effects :' 4 Ei gi i
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_ . US Air Force RF review in 1988
AD-A282 886 . .
ENRHERL acknowledges non-thermal biological effects:

AL-TR-84-53 '
in-Feoirkd Raport
i 188 Abstract The study of human exposure to RF/microwave

_ radiation has been the subject of widespread investigation and
RADIOFREQUENCY/MICROWAVE analysis. It is known that electromagnetic radiation has a
RADIATION BIOLOGICAL EFFECTS AND
SAFETY STANDARDS: A REVIEW biological effect on human tissue
5ot M, Bolon

In the Soviet Union, permissible exposure levels for whole-body

irradiation may not exceed 0.01 mW/em2. Czechoslovakia has

WARSNNN ¢ http://bit.ly/1uGwfIC

Soviet Union & Eastern European Standards
recommended a maximum exposure level of 0.025 mW/cm2

APPROVED FOR AL RELEASE: B TRBR TN LNLAATED Conclusion Research conducted over the past 30 years

D has provided a basis for understanding the effect of
sﬁg;{'g irradiation of biological materials. Experimental
fBag
B evidence has shown that exposure to_low intensity
A Force Maberiel Goramand radiation can have a profound effect on biological
Qrifftaa Alr Foros Base, New York =
94-24212 g i processes. The non-thermal effects of RE/MW
\ Y e ..
WA > 94 8 01 007 radiation exposure are becoming important measures

of biological interaction with EM fields.
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* TN qUANE 15U seumnas tiarsyey Judeuuen [uvdy

ANNTUTON VIAANIT FUNTZAN IAT10aA RARET TIEMINTIN 90
(Ao desouLaInelu 400 u.)

- EHS (Electromagnetic hypersensitivity Syndrome) #50 NSHS

- EU (12/3/2012) : Recognition of MCS and EHS in ICDs

[~ 1 1 1 o
* T5AuBIAIUAINT UMY (Fo1rsseua1niely 350-400 3.)

- Eger H et al. (2004) WUOATIAMTNUNN 3 NIUN

- Wolf and Wolf (2004) WUOATURENUNY 4.15 1N



91msunaau (EHS) 1ulyisoe “Aa o>

o ahau Wulszmeusnlulannialdt EHS 1y disability Usznnniia

® The Swedish Association for the Electrohypersensitive, aka FEB

http://translate.google.ca/translate?hl=en&sl=sv&u=http://eloverkanslig.org/&prev=/search%3Fq%3
Deloverkanslig.org%?26client%3Dfirefox-a%26hs%3D40m%26rls%3Dorg.mozilla:en-
US:official%26channel%3Dnp

* 9AANIYNYIAIAULIA (3 T3J8) Dr. Gro Brundtland, MD., MPH %84
Uszmaves i azefnau1sn1s WHO Usemeaauinunagau (EHS)

e 1semeii 0014/2012 "U’ENﬁﬂWﬂIi‘]J’J”Iﬂ’JEJﬂTi!,LWET”I‘JLﬂZJL!,a AU
ugivan T lemmiﬂmum%mmuNu‘wmﬁmu (MCS) Liazfii
aauusvian i eas) luadasuunsynnalsameuesTsauas
ﬂmmammwmﬂmmm (ICD)
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Mobile phone base-station studies registered in World Health Organisation EMF database

S 51g91u39aNgnUs sl ug udeya EMF 499 WHO

= Mo risk

well-being and cancer.

9. GLNE WANNUTIAA

Researcher Country Type Year | Tech. | WHO id | Subj.
Oberfeld et al. Austna Epidem. 2008 | GSM 1463 97
Abdel-Rassoul et al. | Egypt Epidem. 2007 | GSM 1645 85
Schiz et al. Germany Epidem. 2006 | DECT 289 747
Catney et al Ireland Epidem. 2006 ? 1144 ?
Hutter et al. Austrnia Epidem. 2006 | GSM 1626 365

80% of (W.H.O acknowledged) studies on people living in the vicinity of mobile phone
base-stations, show a significantly increased risk of neurological diseases, impaired

Then why does the W.H.O claim that there is no evidence of health impact from mobile
phone base-stations?

81110 51e (80 %) mwanswmmmuwmﬂﬁlﬂaﬁ Matan
Risk

14



Mobile phone base-station studies registered in World Health Organisation EMF database

Researcher Country Type Year | Tech. | WHO id | Subj. m
Bortkiewicz et al. Poland Epidem. 2004 GSM 560 ?
Wolf et al. Israel Epidem. 2004 GSM 970 622
Egeretal Germany Epidem. | 2004 | GSM 1226 | 1000
Navarro E Spain Epidem. | 2003 | GSM 122 ?
Santini et al. France Epidem. | 2002 | GSM fi2 530
2008 www.mast-victims.org page 2 of 2

http://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CFIQFjAA&url=http%3A%2F%2Fwww.mast-
victims.org%2Fresources%2Fdocs%2Fwho.pdf&ei=AUb0T7awJJCrrAeAzL3hBg&usg=AFQjCNF7Eo8IpfLWgW7zyKISgHOgyN 1 ng&srgZ—j YHOWgJ
OPZZ ququn4K8g AT ALNT WANTUTLAA



Public health Published 30 December 2013 http://bmjopen.bmi.com/content/3/12/e003836.full

Claudio Gémez-Perretta et al. Subjective symptoms related to GSM radiation from mobile
phone base stations: a cross-sectional study .

+ A review of this topic in 2010 found that 8 of the 10 studies evaluated through PubMed
had reported increased prevalence of adverse neurobehavioral symptoms or cancer in
populations living at distances <500 m from BSs.

Khurana VG et al. Epidemiological evidence for a health risk from mobile phone base
stations. Int J Occup Environ Health 2010;16:263-7.

+ Recently, a study measuring several biological stress markers found that RF EMF
emitted by mobile phone BSs from 5.2 to 2126.8 yW/m*

Augner C et al. Effects of exposure to GSM mobile phone base station signals on salivary
cortisol, alpha-amylase, and immunoglobulin A. Biomed Environ Sci 2010;23:199-207
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APPEALS FOR EMF PRECAUTION
WARNINGS BY DOCTORS AND S5CIENTISTS

WARINITH BVIBTHN BASANADUTDILNNTUAL

v a o (V.Y (-9 o a' dl' I [~} (Y4
UNINGVAVAAT LA L BINUAN L ALNUDIAR UL WA N LWA

ﬁ 2011 - Parliamentary Assembly, Council of Europe Resolution
4 2011 - The Seletun Statement

.ﬁ 2010 - The Copenhagen Resolution

.ﬁ 2010 - International Appeal of Wiirzburg

4 2009 - Porto Alegre Resolution

ﬂ 2009 - European Parliament EMF Resolution

4 2009 - Dutch Appeal A 2006 - Benevento Resolution

2 2009 - The London Resolution 2 2005 - Helsinki Appeal

4 2008 - The Venice Resolution A 2002 - The Catania Resolution

4 2008 - Benevento Resolution update A 2002 - Freiburger Appeal - Doctors - Personalities
4 2007 - Biolnitiative Report 4 2000 - Salzburg Resolution

_ﬁ 2000 - 5ir William Stewart Chairman IEGMP 2000

¥ Al German Appeals _
- 4 1998 - Vienna EMF-Resolution

k¥ Al International Appeals

noshttp://www.iemfa.orq/index.php/the-alliance/appealing-medical-groups 19



http://www.iemfa.org/index.php/the-alliance/appealing-medical-groups

Guideline of the Austrian Medical Association
(O=<) for the diagnosis and treatment of EME-
related health problems and illnesses (EMF
syndrome)

L tmmmmnmmails simAeoainsy sruanszuanaTsiile
NOHNIAY 2011 LSEN “The potential dangers of electromagnetic
fields and their effect on the environment” lautuATN5Unil0
uuHe g Fanaden Mnauiman i Tagmmizaau
AU (AAUING RF)

2. g 31 NN 1nu 2011 International Agency for Research on
Cancer (IARC) / WHO ?@ﬂi&’ﬂ?ﬁ'?ﬂ!?flé’jlﬂﬂuﬂﬁuﬂﬂﬂ
(radiofequency) iutTasadessonsinauesaluau (possibly

carcinogenic to human Group 2B)
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*  wad1529 11 2001 11 Switzerland WU 394 AUNBINITVINMITTUREAAY
' < o o a 1
uiian Jih Ae: msnavueu (58%) UIA17 (41%) 1gania (19%) aouinae
A ~ = v J YA A
(18%) uaz M1AaNIT(16%) IasiuNUAUMAIN 1@ INTANN (74%) 1oene
o 4 1
(36%) Inseni [5ae (29%) uaz aede Wil wssge 27%)
= X <3 a
* v Sweden 91MINUURAAY (electrohypersensitivity EHS) D010 UAMUNNS
Uszinnnitls F95302 IMmMssomiaonung e
Jd r AN = Y (v 4 v
* amnauuwndurailszmaseanse 29velyilsumnasgnunamanui/aoant
o v Yv v 4’ QL I o Ag’, A r oo 1 49/
dmisudauranay 4 13 lusne Tuyuliaslvu avie 11/

¢ a
=1 mW/m2 amMaeNgInNminanng
¢ a
0.01-1 mW/m2 anaeNgInNMnANIN
cA 1 T 1 as 9
0.001-0.01 mW/m?2 amaeNgInNmlnaraniies
d oW A
<0.001 mW/m2 waunaglu A1d10a1na

http://www.aerztekammer.at/documents/10618/976981/EMF-Guideline.pdf



(‘\l AMERICAN
ACADEMY OF

American Academy of Environmental Medicine
6505 E. Central Avenue, #296
% e, Wichita, KS 67206

ENVIRONMENTAL SN, . 20 '
i i ‘._-.-ffF... ,"_-: _'.l'-'_-_.\'-;ﬁ
MEDICINE o vt 316.684.5500
L P e
43 il sy e B "r"\ %

Electromagnetic and Radlofrequency (RF) Field
Effect on Human Health

Y d d Q' Y o
- ANUUUINNITAASNUTUIAADNINRITHSTF (AAEM) Tagnsmazi
Y d' = Q' Y 1 d & ] =\
ﬁummsjwmanﬁkumﬂmgnﬂaamaammwuuymﬂunmﬂm 50 9
ﬂﬂwuumﬂmamm (RF) iR ueh e AILRNUNI BN
msuRnay tazmasuihefidieunanmsdauianaumsimanlnii
- MSANHIDINUANNTUNUS (correlate) SerIamsuianay RF fu
Y ] < = v d AY o =
T3Ae99 14 32159 Tsamaszuuilszam myaunus gIANNY AU
A A
MSUNAAY (electromagnetic hypersensitivity 1159 EHS)
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http://www.aaemonline.org/

Towards Better Health

—r

- - (‘/l > Ny o~
Switzerland: Waves from ereless Cﬂmmunlcatlnn Physicians
for the Environment Requests Strict Application of the
Precautionary Principle

Basel, 22 March 2012
Fress Release from Physiclans for the Envirn:u'nmeqt (MIE — Switzerland)

¢ ¢ a A ¢ [
!!ﬂa\‘iﬂ1’§ﬂ!ﬂdﬁJ!!W1’lﬂ!ﬁi’)ﬁQ!!’Jﬂ%@N adalpoliaun

®* WHO /IARC ﬂﬂ‘l%')‘ﬂﬂ!‘]]ﬂﬂ%%ﬂ!ﬁﬂﬁﬂﬂuuﬁ\‘lﬂﬂ1ﬂﬂﬂ DDT
¢ ﬂﬂﬂJ!!Wﬂﬂ!‘W@ﬁx‘i!!?ﬂﬂ@ﬁJ (MfE) !‘Vi‘l—!%]ﬁﬂﬂﬁﬁ1uﬂ%%ﬂuﬂﬂllﬂlﬂﬂﬂﬂﬂﬂ
W@ﬂ%%ﬂﬂx‘lﬂﬂﬂi‘éﬁ“ﬂ1ﬂiﬁ3ﬁ Iﬂﬂ!ﬂ‘w1$ﬂqulﬂﬂ!!ﬂ%ﬁﬂ‘iuﬂﬁiﬂ

' ¢ A Ao Y R o A y A !
* NANUNNENBAULNINADN DIMYIUIADAI. 16/3/2012 IDILIEUAD

A d Y a\
amursrnlvaanunamilasanaaidnls lNmny 0.6 V/m
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anmardludsusaa : WWvanmstlesny Dneu
115958 UAAITZUVNEUNHNS Y WiFi

20 March 2013

France: Electromagnetic Waves: The Precautionary Principle

Soon to be Applied in Schools

Electromagnetic Waves : The Precautionary Principle Soon in Schools
Le Parisfen.fr f AFP, 19 March 2013 (translated from French)

22/09/57 AT. QLD WANTTLAA 24

Voted 19 March 2013 at the French National Assembly
(Lower House), an amendment of the law stiptiates that the
establishiment of the digital educational program foreseen
by the text favors “wired’” connections, that is, Ethernet,
rather than Wi-Fi, in order to protect children. This
amendment stiil has to be passed in the French Senate
{(Upper House), it is not cerfain that this will happen
because the industrial lobby is powerful and has
"comtaminated” a number of members of ParliamentL




m ANAINAZTUNI Los Angeles (7130 40,000)
: )4 A an ~ ~
A 90l e Tulad Eanelulseis o

® Los Angeles Teacher's Union Passes Resolution to Ensure

Safety from Hazardous Electromagnetic Fields in Schools

o musesngrine i ludlszman s oRinyian
muavwﬁ’mmmﬂé’umwmamﬁmmmﬂTuTaﬂ"ls
a1 mumiwﬂgmmnm C-18 VBIANIANNITANH
uiard emsdntlesraunadouniolulsedouly
Japannasiuaiiuazaauwiman Wi Taons 1y
syuvareunums 19 1 1 13 ae ludieeFou



nilldeuaInssnnlnalsasau

Uszimaeeainstas
owers Near Schools

HoME  THE ISSUE  HEALTH RISKS  BARDON 'HE o I""r'II"Il IMITY BATTLES  LIMKS  PETITIOM COMNTACT US

“% THIS IS A FIGHT TO PROTECT
CHILDREN ACROSS AUSTRALIA

Concerned community members are taking a
battle From their local strests to Federal
Patliarment, They aim to change outdated

i |egislation that allows modern 3G o Next G
Electro Magnetic Radiation (EMR)
emitking kowers near schools,

Unikil scientific studies prove 3G EMR is safe,
mibile phone t old be kept away
Friom community-sensitive locations, suc h as

schoals,

|

Community battles over siting of Mobile
? Phone Facilities around Australia
T FaY [MV]

http://www.notowersnearschools.com/index.html
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Lajustice a reconnu le danger des antennes relais

¢ A QU
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Tunisian court has recognhized the danger of masts

Publication Date: 3rd July 2070 | Yiew full story

The Court of Appeal of Tunis ordered the dismantling of a base station installed on
the roof of a villa in a residential neighborhood in the capital on behalf of
uncertainties about its impact on the health of residents. Seized in an emergency
procedure by the trustee of the local residents, the judge ruled that the risk was
significant for the health of residents on the basis of a report of an expert appointed
for this purpose. The latter noted that electromagnetic waves generated by
antennas can have adverse health effects even if they are installed at a distance of

100 meters.
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the olive press  mzae

Search: Spain's No1 English daily news website

follow us on
‘Cancer’ mast finally comes down
“““““ in Spain : January 25, 2012 VICTORY: Councillor Concepcion Labao

AMITATTITTTA

THEY have long feared that a mobile phone mast has been causing
cancer in their village.
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THE TIMES OF INDIA | vaipur

Home City India World Business Tech Sports Entertainment Life & Style Women Hot onthe Web Spirituality HRI IPL 2012 Photos  Times Mow  Videos LIWE T4

HC notice to mobile companies on
tower radiation

JATPUE: A division bench of the high court issued a showecause notice to as many as 13 mohile
commpanies besides central and state authorities on the issue of health hazards being caused by
high frequency radiations emitted by mobile towers posing serious threat to public health and
safety.
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Electrosmog in the environment (‘Viuﬂﬂﬂﬁug a?r“lu?mamé’au)

-‘L Year 2005
-
. 4 b The brochure describes the main sources
; H _ of electrosmog, assesses the associated
Description risks, identifies existing gaps in research
and suggests ways in which we can reduce

our own level of exposure.

L . -
L’EI‘!:E;I?’]%‘LNEILL‘V\I?

Tae55 mammeﬁmuﬂum
-y

Pages 56
Number DIV-5801-E

Publisher Federal Office for the Environment FOEN

Series Non-specialist publications

Documents Electrosmog in the environment.

2005 | 5121 kB | PDF
http://www.bafu.admin.ch/publikationen/publikation/00686/index.html?lang=en
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http://www.bafu.admin.ch/publikationen/publikation/00686/index.html?lang=en&download=NHzLpZig7t,lnp6I0NTU042l2Z6ln1ad1IZn4Z2qZpnO2Yuq2Z6gpJCGdn9,hGym162dpYbUzd,Gpd6emK2Oz9aGodetmqaN19XI2IdvoaCVZ,s-.pdf

N\

The website quotes advice from the World Health Organisation (WHQO) about how to
“reduce mobile phone exposure”. It recommends owners:

1. Use hands-free devices to keep mobile phones away from the head and body
during phone calls

2. Limit the number and length of calls

3. Use the phone in areas of good reception to reduce exposure as the phone will
transmit at reduced power.

Telstra sent a text messag
yesterday. Source: News L

Some customers took to Facebook to express their alarm over the message and
discuss fears about links between mobile phone use and brain cancer.

TELSTRA alarmed some of its customers yesterday when it sent a message
pointing out ways people can reduce their exposure to mobile phone radiation.

Australia’s largest telco texted its customers about 5.30pm with a “reminder msg”
recommending they visit the Telstra website for information on “electromagnetic
energy and tips to reduce exposure”.
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PRESS RELEASE N° 208 31 May 2011

* Lyon, France -- The WHO/International Agency
for Research on Cancer (IARC) has classified
radiofrequency electromagnetic fields as
possibly carcinogenic to humans (Group 2B),
based on an increased risk for glioma, a
malignant type of brain cancer, associated with
wireless phone use.

+ 237 913 new cases of brain cancers (all types
combined) occurred around the world in 2008 (gliomas
represent 2/3 of these). Source: Globocan 2008
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http://www.tci.or.th/uploads/printfile/1269246044.pdf
http://www.tci.or.th/uploads/printfile/1269246044.pdf

Government of India, Ministry of

Communications & Information Technology,
Department of Telecommunications
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REPORT OF THE INTER-MINISTERIAL
COMMITTEE ON EMF RADIATION
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v ‘ v < d
1298l (agents) (ae19MNIS I UNUBE TARC :
8 3

Group 1  Carcinogenic to humans 108 agents
Group 2A Probably carcinogenic to humans 64
Group 2B Possibly carcinogenic to humans 271

Group 3  Not classifiable as to its carcinogenicity 508

Group 4 Probably not carcinogenic to humans 1

Na http://monographs.iarc.fr’fENG/Classification/
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VAJINA NANY. ANNN ICNIRP UUHTH

<3 Y v o 9 ! A Y
!,‘]_Iuﬂﬁ‘]_lft’){lﬂu@HG]ﬁTlelﬂ!,ﬂWT&M NANISNULBIAITUIDU LU

~ Y g}J A
IRYUNAU-T28LTU (Acute 190 short-term thermal effects)

1 9 Y A A A
lianusatlosnunansznumadiine avaulussezed (Long-

term biological effects) 1IN5y@nauINglusZAUAIING |a

BURAILNIAIU AUA a1anAfin (Exposure limit)

wWdaIng-insvieid 10-400 MHz 28 V/m
W nsdnvivndauii 26 900 MHz 41 V/m
I Insdnvitndauii 2G 1,800 MHz 58 V/m
w@Insdnivitadauii 3G 2,100 MHz 61V/m
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(2.1 W/m2)
(4.5 W/m2)
(9.0 W/m2)
(10.0 W/m2)
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A1stadvann1siavaulinauitaNIms@wn

Current 1800 MHz Public Exposure Regulations

= [CNIRP (1998). WHO, ‘lJﬁE!.‘i’lﬁ"!‘l’IEI 9,000,000 pW/m2
» Belgium (ex Wallonia) 1,115,000 pW/m2
» [taly (cumulative), Russia, China 100,000 pW/m2
» Switzerland, Lichtenstein, Luxembourg 95,000 pyW/m2
» Belgium Wallonia 24,000 pW/m2
» Salzburg 1998 (cumulative) 1,000 pW/m2
» Salzburg 2002 (outside houses) 10 y4W/m2
= Salzburg 2002 (inside houses) 1 PW/m2

» Handsets can work down to 0.000002 uW/m2
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International Exposure limits for RF fields (1800 MHz)

12 W/m? USA, Canada and Japan

9.2 W/m?* ICNIRP and EU recommendation 1998 - Adopted in India
9 W/m? Exposure limit in Australia

2.4 W/m? Exposure limit in Belgium

1.0 W/m? Exposure limit in Italy, Israel

0.5 W/m-~ Exposure limit in Auckland, New Zealand

0.45 W/m? Exposure limit in Luxembourg

0.4 W/m? Exposure limit in China

0.2 W/m* Exposure limit in Russia (since 1970), Bulgaria

0.1 W/m* Exposure limit in Poland, Paris, Hungary

0.1 W/m-” Exposure limit in Italy in sensitive areas

0.095 W/m* | Exposure limit in Switzerland, Italy

0.09 W/m* ECOLOG 1998 (Germany) Precaution recommendation only
0.001 W/m* | Exposure limit in Austria

Report of Inter-Ministerial Committee
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Mobile Phone Basestations
GSM 900 MIHz and GSM 1800 MHz

¢ Macrocells




Mobile Phone Basestations
GSM 900 MHz and GSM 1800 MHz

¢ Microcells
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Symposium on Health Issues

Qx; ‘ l, Associated with the Exposure to

WOMEN'S COLLEGE HOSPITAL Electromagnetic Fields and
Health care for women | REVOLUTIONIZED Microwave Radiation

Held for Canadian Medical Doctors and Health Care Practitioners
Presented by C4AST and Women'’s College Hospital
Toronto - September 12, 2014
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This Issue Is Under Active
Consideration By

Royal College of Physicians and Surgeons
Canadian Medical Association

Council of Family Physicians of Canada
Canadian Paediatric Society
Canadian Cardiovascular Society

Dr. Hugh Scully
BA, MD., M. Sc., FR.C.S[C],, FA.C.S.

During the course of the symposium Dr. Anthony Miller argues the classification
should be 2A, probable carcinogenic to humans. Dr. Miller also reviews the recent
studies that link wireless radiation to breast and brain cancer.

Dr. Davis presents the latest research showing the impact on sperm fertility as well
as the connection with wireless radiation exposure and impaired childhood
development.

Dr. Hugh Taylor reviews his research showing the offspring of pregnant mice
exposed to cell phones during pregnancy developed “ADHD-like” symptoms.

Dr. Havas reviews the pre-conditions she has observed for electro sensitivity
and presented the Austrian Medical Association “Guideline for the diagnosis and
“% treatment of EMF related health problems and illnesses.”



The impact of any form of radiation depends
on the nature of the waves

Frequency (pace)
Amplitude (power)

Pulse (beats) ' | !
Wuavelength + ' (CUOOMM'”
(size) " ; ‘ 1"

Power density
Polarity

%- Dr. Devra Davis - Presentation - |
[NTE’:‘S'T" Exponential changes insignal intensity within 4 seconds

SPEAKING
L LISTENING

Produce harmonics & - % It

STAND-BY

END OF CALL

]

sub-harmonics

%- Dr. Devra Davis - Presentation
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You[TH

Radiofrequency fields are a probable
human carcinogen

%- Dr. Hugh Taylor - Presentation
Anthony B. Miller, MD

Professor Emeritus
Dalla Lana School of Public Health, University of Toronto
September 12, 2014

%- Dr. Anthony Miller - Presentation



([ Tube }8

Woman's College ‘H_n,\'pz'mi’
: - - - - (4 s o ) -
Canadian College of Naturopathic ‘Medicine, Toronto, September 12, 2014

Electrosmog & Electrosensitivity

What doctors need to know to help their patients heal.

Dr. Magda Havas, Bsc, PhD
Trent University, Peterborough, ON, K9J 1B8, Canada
mhavas@trentu.ca
www.magdahavas.com
www.youtube.com/magdahavas

Youl[[H)

%- Dr. Magda Havas - Presentation

Mr. Frank Clegg
Former President of Microsoft Canada,
CEO of Canadians for Safe Technology

%- Mr. Frank Clegg - Presentation
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LONA1501994 [5]

Government of India, Ministry of Communications & Information Technology,

Department of Telecommunications
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June 11, 2013 Ronald M. Powell, Ph.D.

Biological Effects from RF Radiation at Low-Intensity Exposure,
based on the Biolnitiative 2012 Report, and the
Implications for Smart Meters and Smart Appliances

Introduction and Conclusions

The Biological Effects Chart, at the end of this document, has been produced using data from a massive
new review of the medical research literature on the biological effects of electromagnetic fields. That
review is called the Biolnitiative 2012 Report.? The purpose of the Biological Effects Chart is to show the
radiofrequency (RF) exposure levels at which biological effects were found in 67 studies from the RF Color
Charts of the Biolnitiative 2012 Report, and then to compare those exposure levels to the following:

(1) current FCC Maximum Permitted Exposure (MPE) limits that govern Smart Meters and Smart
Appliances in the United States

(2) new biologically based RF exposure limits proposed in the Biolnitiative 2012 Report

(3) calculated RF exposure levels produced by a single Smart Meter at various distances

(4) calculated RF exposure levels produced by a single Smart Appliance at various distances

This comparison is based on RF exposure levels expressed as the RF power density (RF power per unit area).
This comparison does not address other potentially important factors such as carrier continuity (continuous
versus pulsed radiation) and modulation technique (the method used to impress information on the
carrier), among others. The purpose is to identify what biological effects arise from exposure to RF power
density levels like those produced by Smart Meters and Smart Appliances.

This comparison indicates the following:

(1) The current FCC Maximum Permitted Exposure (MPE) limits are so high that they provide no
protection for the public from the biological effects found in any of the 67 studies.

(2) New biologically based RF exposure limits proposed in the Biolnitiative 2012 Report are 1 million
times lower than current FCC limits and would protect against the biological effects found in nearly
all of the 67 studies.

(3) A single Smart Meter on a home can produce RF exposure levels that caused the biological
effects found in either most or many of the 67 studies, depending on the distance from the Smart
Meter.

(4) A single Smart Appliance in the home can produce RF exposure levels that caused the biological
effects found in nearly half or fewer of the 67 studies, depending on the distance from the Smart
Appliance. Multiple Smart Appliances in a home multiply the total exposure.

! The author holds a Ph.D. in Applied Physics from Harvard University, 1975.
? Biolnitiative Working Group, Cindy Sage and David O. Carpenter, Editors, Biolnitiative Report: A Rationale for Biologically-based
Public Exposure Standards for Electromagnetic Radiation, December 31, 2012 ( http://www.bioinitiative.org ).
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(5) A single Smart Meter on a nearest neighbor’s home can produce RF exposure levels that caused
the biological effects found in many of the 67 studies. A given home may have one to eight nearest
neighbors, each with a Smart Meter, multiplying the total exposure in the given home.

Other observations:

(1) Most biological effects of RF exposure cannot be sensed by human beings. Examples are the
onset of cancer, DNA damage, and fertility effects. One category of effects that can often be sensed
includes neurological effects on sleep, memory, learning, and behavior.

(2) Unborn and very young children may be more affected by RF exposure than adults.

This document provides background information, an explanation of each feature of the Biological Effects
Chart, and a detailed discussion of each of the conclusions and observations summarized above. That
discussion begins on page 11.

Figure 1, on page 9 in this document, and the Biological Effects Chart, at the end of this document, are in
color, and are most easily understood when viewed in color. But they can also be understood in black and
white. To make that possible, key lines in Figure 1 and in the Biological Effects Chart are identified not only
by color but also by line thickness and line style (solid versus dashed).

Terminology for Parts of the Electromagnetic Spectrum

Electromagnetic fields occur over a wide range of frequencies, referred to as the electromagnetic
spectrum.? But the terms used for parts of that spectrum are not consistently named or defined. The
Biolnitiative 2012 Report uses the following definitions for two key parts of the electromagnetic spectrum:

extra low frequency (ELF): electromagnetic fields with frequencies from 1 to 300 Hz*
radiofrequency (RF): electromagnetic fields with frequencies from 100 kHz to 300 GHz’

Within the radiofrequencies lie the microwave frequencies. Microwaves, too, are variously defined. Here
are two common definitions:

microwaves: electromagnetic fields with frequencies from 300 MHz to 300 GHZ®
microwaves: electromagnetic fields with frequencies from 1 GHz to 100 GHz’

This document focuses on the biological effects of the frequencies at which the following devices operate.
Those frequencies are shown in round numbers.

3 Explanation of units of measure for frequency: 1 hertz is 1 cycle per second. 1 kilohertz is equivalent to 1000 hertz.

1 megahertz is equivalent to 1000 kilohertz and to 1,000,000 hertz. 1 gigahertz is equivalent to 1000 megahertz and to
1,000,000 kilohertz and to 1,000,000,000 hertz. These units are abbreviated as follows: hertz (Hz), kilohertz (kHz),

megahertz (MHz), and gigahertz (GHz).

* Biolnitiative 2012 Report cited in footnote 2 on page 1, Section 26, Glossary of Terms and Abbreviations, page 3. The Report
notes that the term Extremely Low Frequency is used in Europe and the term Extra Low Frequency is used in the United States.
Wikipedia uses the term Extremely Low Frequency to refer to 3 to 300 hertz

( http://en.wikipedia.org/wiki/Extremely low frequency ).

> Biolnitiative 2012 Report cited in footnote 2 on page 1, Section 26, Glossary of Terms and Abbreviations, page 5.

® ( http://en.wikipedia.org/wiki/Microwaves )

7 ( http://en.wikipedia.org/wiki/Microwaves )
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cell towers® 300, 400, 700, 800, 900, 950, 1800, 1900, 2100 MHz
Wi-Fi (most common type of WLAN)? 2400, 2500 MHz (predominant)
2600, 3600, 5000 MHz (emerging)

wireless laptops™® 2400 MHz (predominant)
5000 MHz (emerging)

Smart Meters'’ 900, 2400 MHz (Smart Meters and Collector Smart Meters)
850 MHz (Collector Smart Meters only)

Smart Appliances™ 2400 MHz

Note that that all of these devices operate at frequencies between 300 MHz and 5000 MHz. The
frequencies at which Smart Meters and Smart Appliances operate are right in the middle of this range.
According to one or more of the definitions given above, all of these frequencies may be referred to as
either radiofrequencies (RF) or microwaves. Since the Biolnitiative 2012 Report refers to these frequencies
as radiofrequencies (RF), that term will be used here. But the term microwaves could have been used just
as well.

The Biolnitiative 2012 Report

The Biolnitiative 2012 Report was developed by an international group of 29 individuals with expertise on
the biological effects of electromagnetic fields, or on the related public-health issues.”® As a group, these
experts hold 20 PhD degrees, one DrSc degree, 9 MD degrees, one DVM degree, and four degrees of MSc,
MA, MPH, or MSPAS. These experts come from ten countries, each with the following number of
participants:

USA 10 India 2
Sweden 6 Italy 2
Austria 2 Denmark 1
Canada 2 Russia 1
Greece 2 Slovak Republic 1

The goal of the Biolnitiative Report is to present “a solid scientific and public health policy assessment that
is evidence-based.” The report was prepared “independent of governments, existing bodies and industry
professional societies that have clung to old standards.”**

® ( http://en.wikipedia.org/wiki/Cellular _network ), ( http://en.wikipedia.org/wiki/GSM_frequency bands ), and

( http://en.wikipedia.org/wiki/UMTS frequency bands)

9 ( http://en.wikipedia.org/wiki/WI-FI ) and ( http://en.wikipedia.org/wiki/List of WLAN channels)

10( http://en.wikipedia.org/wiki/Wireless LAN )

" Both the Landis-Gyr FOCUS AXR-SD and the General Electric I-210+c Smart Meters, being installed in Maryland, have FCC ID
OWS-NIC514. They send and receive information in two microwave frequency ranges: (1) 902.3 to 926.9 MHz, and (2) 2405.8 to
2480.9 MHz ( http://stopsmartmeters.org/wp-content/uploads/2012/01/0OWS-NIC514-FCC-specifications.pdf ). Collector Smart
Meters have a third transmission frequency of 850 MHz ( http://sagereports.com/smart-meter-rf/?page id=210). They receive
and retransmit the signals from Smart Meters to assure that those signals reach the antennas of the electric power company. It
is not clear to me at this time whether Collector Smart Meters are employed in all installations of Smart Meters.

2 The most likely transmitter/receiver in the Smart Appliances is the so-called ZigBee device. ZigBee devices operate at 865 MHz
(in Europe) and 915 MHz (in the USA and Australia) as well as 2.4 GHz (worldwide) ( https://en.wikipedia.org/wiki/ZigBee ). But
the Smart Meters first observed in installations in Maryland seem to require that the ZigBee devices operate at 2.4 GHz.
 Biolnitiative 2012 Report cited in footnote 2 on page 1, cover page of the full report, as a single PDF file.

“ Biolnitiative 2012 Report cited in footnote 2 on page 1, Section i, Preface 2012, page 2.
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The Scope of the Biolnitiative 2012 Report

The 1479-page Biolnitiative 2012 Report considers the “content and implications of about 1800 new
studies” since the last Biolnitiative Report was published in 2007.> The 2012 Report contains 16 chapters
that address key categories of biological effects. The 2012 Report also contains several chapters that
address key public policy issues, such as the nature and shortcomings of the current exposure standards,
and the bases for sufficient argument for changing those standards. Emphasized is the importance of
weighing the magnitude of potential harm against the evidence of potential harm, to determine when
protective action should be triggered.'® Since Smart Meters are being mandated for entire populations in
the United States, the magnitude of potential harm is considerable, so prudence dictates serious
consideration of the increasing evidence of harm.

The Data Source for the Biological Effects Chart

The data for the appended Biological Effects Chart were drawn from the so-called RF Color Charts in the
Biolnitiative 2012 Report.’” The RF Color Charts contain two charts:

The first chart describes 67 studies of the biological effects of radiofrequency (RF) radiation.”® Each
study represents one or more biological effects found at a one value of the RF power density (RF
power per unit area) or within a range of such values. These data are especially useful when
considering whole-body exposure, which is the type of exposure that human beings receive from
Smart Meters at a distance of 1 meter or more.® These data form the basis for the appended
Biological Effects Chart.

The second chart describes 68 studies of the biological effects of radiofrequency (RF) radiation.”® In
this chart, each study represents one or more biological effects found at one Specific Absorption
Rate, or SAR value, or within a range of such values. A SAR value is the RF power absorbed per unit
mass of the biological entity being irradiated. These data are especially useful when less than the
entire body is irradiated, and at very close distances, such as when a cell phone irradiates the head.

' Biolnitiative 2012 Report cited in footnote 2 on page 1, Section 1, Summary for the Public and Conclusions, 2012 Supplement:
Summary for the Public — Ms. Sage, page 3.

'® Biolnitiative 2012 Report, cited in footnote 2 on page 1, Table 1-1, Section 23: The Precautionary Principle, 2012 Supplement:
The Precautionary Principle — Mr. Gee, page 2.

7 Biolnitiative 2012 Report, cited in footnote 2 on page 1, Section 1, Summary for the Public and Conclusions, Table 1-2 Reported
Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure 2012, no page numbers.

¥ Fach study in the first chart derives from one publication. But three publications contributed two studies, and one publication
contributed three studies. As a result, the 67 studies derive from 62 publications. So the terms studies and publications have
slightly different meanings as used here.

* More specifically, the power density values used in the first table are valid in the “far field” (also called the “radiative field”) of
the Smart Meter. For the type of antenna in a Smart Meter or a Collector Smart Meter, the far field should begin about two
wavelengths from the meter ( http://en.wikipedia.org/wiki/Far field ). A Collector Smart Meter transmits on three frequencies
(850, 900, and 2400 MHz). The longest wavelength transmitted by a Collector Smart Meter is determined by the lowest
frequency which it transmits, which is 850 MHz. That wavelength is 0.35 meters (about 1 foot). A Smart Meter transmits on two
frequencies (900 MHz and 2400 MHz), so the lowest frequency transmitted by a Smart Meter is 900 MHz, and the longest
wavelength it transmits is 0.33 meters (again about 1 foot). Smart Appliances are expected to transmit at 2400 GHz, with has a
wavelength of 0.13 meters (about 5 inches). So for all three devices, the far field begins about 0.7 meters (about 2 feet), or less,
from them. This document addresses distances from 1 meter (about 3 feet) up, so all such distances are in the far field for all
three devices.

% Each study in the second chart derives from one publication. But two publications contributed two studies each. As a result
the 68 studies derive from 66 publications. So the terms studies and publications have slightly different meanings as used here.
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This is not the usual case for RF exposure from Smart Meters, so these data were not used for the
appended Biological Effects Chart.

Criteria for Selection of the Studies in the RF Color Charts

The criteria used in the Biolnitiative 2012 Report to select the studies for the RF Color Charts, and thus for
the appended Biological Effects Chart, were the following:**

(1) A selection of good examples only. Not intended to be comprehensive.

(2) Peer-reviewed and published studies only.

(3) Good exposure data (numeric).

(4) Author(s) have clear methods and conclusions.

(5) Cover wide range of topics, such as genotoxicity, neurological, immune, cancers, behavior,
attention, memory, sleep, etc.

(6) Cover wide range of exposure levels, with an emphasis on the lowest levels and the more
recent studies.

Every study in the first chart of the RF Color Charts, and thus every study in the appended Biological Effects
Chart based on that first chart, except one (Dumansky, 1974), was published after 1986. 1986 is the year of
publication of the document on which the current FCC Maximum Permitted Exposure (MPE) limits are
principally based.”” That was 27 years ago, which is one factor in explaining why the current FCC MPE limits
are out of date. The references for the studies in the RF Color Charts, and thus for the biological effects
data in the appended Biological Effects Chart, are included in the reference list that immediately follows
the RF Color Charts in the PDF file of the full Biolnitiative 2012 Report.”

Explanation of the Appended Biological Effects Chart

The Horizontal Axis of the Biological Effects Chart

The studies are presented in order of increasing RF power density along the horizontal axis of the Biological
Effects Chart. That order facilitates comparing effects observed at similar RF power densities. Each
position along the horizontal axis of the Biological Effects Chart represents one study whose principal
author and date of publication are written under that axis. The studies could just as well have been
ordered alphabetically by the authors’ last names, or numerically by the publication dates.

The Vertical Axis of the Biological Effects Chart

The vertical axis represents the RF power densities at which each study was conducted. These power
densities cover a wide range of values, so a logarithmic vertical axis was employed. This approach
permitted displaying 11 orders of magnitude on the Biological Effects Chart.?* The units of measure

*! The criteria were provided by Cindy Sage, co-editor of Biolnitiative 2012, in a private communication, April 23, 2013.

* The current FCC exposure limits are based principally on a 1986 publication of the National Council on Radiation Protection
and Measurements (NCRP). That publication is “Report No. 086 - Biological Effects and Exposure Criteria for Radiofrequency
Electromagnetic Fields”. The NCRP was chartered by the U.S. Congress in 1964, but is not a Government agency and is not
subject to oversight by the Congress.

> Biolnitiative 2012 Report cited in footnote 2 on page 1, Reported Biological Effects from Radiofrequency Radiation (RFR) at
Low-Intensity Exposure Levels, sequential pages 112-121 in the 1479-page PDF version of the full Report.

** Each order of magnitude is a factor of 10.
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selected for the vertical axis are milliwatts per square meter (mW/m?).%> These units work well for the
wide range of power densities required for the vertical axis, making the length of the smallest number,
0.000001, not too much longer than the length of the largest number, 10000.

The selected units for the vertical axis also work well for relating the RF power density shown to the total
RF power that an adult human would receive. The surface area of an adult human is about 2 square meters
(m?).%® So the surface area that an adult human presents to an RF wave arriving from the front, or from the
back, is about 1 square meter (m?). So when an adult human faces an oncoming wave of radiation with a
power density of, say, 10 milliwatts per square meter (mW/m?), that human will receive a total of 10
milliwatts (mW) of radiation over the entire body. That is, the number describing the power density will be
the same as the number describing the total power received, even though the units of measure are
different in the two cases. So, when examining the vertical axis of the attached Biological Effects Chart,
each number on that axis may be taken to mean both the power density (in mW/m?) of the oncoming wave
of RF radiation and the total RF power (in mW) received by an adult human when standing with the front,
or the back, facing the direction from which the radiation is coming.

The Round Red Dots on the Biological Effects Chart

Each round red dot ® on the attached Biological Effects Chart indicates the RF power density at which the
study named on the horizontal axis, directly below the dot, was conducted. Some studies were conducted
over a range of power densities. In such cases, the average value of the high and low ends of the range
determines the location of the dot on the vertical axis. The range of power densities applicable is shown as
a black vertical line through the dot. The top of the vertical line marks the high end of the range, and the
bottom of the vertical line marks the low end of the range. On those vertical lines, the dots appear higher
than the middle. That effect results from the logarithmic vertical axis, even though the dots are located at
the true average value of the high and low ends of the range.

The Alphabetic Codes above the Dots on the Biological Effects Chart

A one- or two-letter code appears just above each of the dots on the Biological Effects Chart. Each code,
such as “CB”, identifies the category into which the biological effects found by a given study fall. Those
one- and two-letter codes are translated in the table on the Biological Effects Chart, first into the one or
two words represented by the letters of the codes, and then into a fuller description of the category, as
reported in the RF Color Charts of the Biolnitiative 2012 Report. For example, the code “CB” stands for the
words “Cancer, Brain” and represents a category that contains “Brain tumors and blood-brain barrier”.?’
Similarly, the code “CO” stands for the words “Cancer, Other” and represents a category that contains

“Cancer (other than brain), cell proliferation”.

The Thick Horizontal Blue Line at the Top of the Biological Effects Chart

The thick horizontal blue line, which appears at the top of the Biological Effects Chart, represents the
Maximum Permitted Exposure (MPE) limits of the Federal Communications Commission (FCC). These are
the limits applicable to the general population for uncontrolled exposure for the frequencies that Smart

%> 1 milliwatt (mW) is one-thousandth of a watt (W).

?® The surface area of a man is about 1.9 square meters (mz); and the surface area of a woman is about 1.6 square meters (mz),
both according to Wikipedia ( http://en.wikipedia.org/wiki/Body surface area).

*’ The reference to blood-brain barrier refers to the weakening of the barrier that the body erects between the blood and the
brain to prevent harmful entities circulating in the blood from entering the brain.
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Meters, Collector Smart Meters, and Smart Appliances use: 2400 MHz, 900 MHz, and 850 MHz. The top
edge of the blue line is the limit applicable to 2400 MHz. The bottom edge of the blue line is the limit
applicable to 850 MHz. The limit applicable to 900 MHz falls in between.

Frequency FCC Maximum Permitted Exposure (MPE) Limits®®

(MHz) (mW/m?)

2400 10,000 (Smart Meters, Collector Smart Meters, and Smart Appliances)
900 6000 (Smart Meters and Collector Smart Meters)
850 5700 (Collector Smart Meters)

However, those FCC limits apply to the time-average RF power density over a period of 30 minutes. So,
pulsed signals, like those issued by Smart Meters and Smart Appliances, are permitted to assume even
higher peak values, as long as the time-average over a period of 30 minutes is below the FCC limits shown.

The Thick Horizontal Yellow Line on the Biological Effects Chart

The thick horizontal yellow line, which appears about one-third from the bottom of the Biological Effects
Chart, shows the new RF exposure limits proposed in the Biolnitiative 2012 Report for chronic exposure to
pulsed radiation. Pulsed radiation is the type of radiation that Smart Meters and Smart Appliances emit.
The top of this line is located at 0.006 milliwatts per square meter (mW/m?). The bottom of this line is
located at 0.003 milliwatts per square meter (mW/m?).%

New Biologically Based RF Exposure Limits Proposed in the Biolnitiative 2012 Report™®
(as expressed, equivalently, in various units of measure)

0.3t0 0.6 nanowatts per square centimeter ("W/cm?)  (units used in Biolnitiative 2012)
0.003 to 0.006 milliwatts per square meter (mW/m?) (units used in appended Chart)
3to6 microwatts per square meter (LW/m?)

The data from the 67 studies in the Biological Effects Chart indicate why this level might have been judged
appropriate by the authors of the Biolnitiative 2012 Report: This level would protect against the biological
effects found by all but five of the 67 studies. The Biolnitiative 2012 Report indicates that these proposed
new limits “may need to change in the future, as new and better studies are completed.” ** Note that this
level, which can also be expressed as 3 to 6 microwatts per square meter (LWW/m?), is in agreement with
the level of 5 microwatts per square meter (LW/m?) proposed by Dietrich Klinghardt, M.D., Ph.D., in his
detailed video treatment of the health hazards of Smart Meters.*

*® Questions and Answers about Biological Effects and Potential Hazards of Radiofrequency Electromagnetic Fields, OET (Office of
Engineering and Technology) Bulletin 56, Fourth Edition, Federal Communications Commission, August 1999. See Table 1(B),
Limits for General Population/Uncontrolled Exposure, page 15.

( http://www.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet56/oet56e4.pdf )

% Biolnitiative 2012 Report cited in footnote 2 on page 1, Section 1, Summary for the Public and Conclusions, 2012 Supplement:
Summary for the Public — Ms. Sage, pages 25-26.

%1 milliwatt (mW) is one thousandth of a watt (W). 1 microwatt (uW) is one millionth of a watt (W). 1 nanowatt (W) is one
billionth of a watt (W). 1 centimeter (cm) is one hundredth of a meter (m). So, 1 square centimeter (cmz) is one ten thousandth
of 1 square meter (m?).

*! See footnote 29 above.

*Dr. Klinghardt’s video, and further information about him, can be found on the following web sites:

( http://marylandsmartmeterawareness.org/smart-meter-news/dr-dietrich-klinghardt-smart-meters-emr-the-health-crisis-of-
our-time ) and ( http://www.klinghardtacademy.com/BioData/Dr-Dietrich-Klinghardt.html ).
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The Thin Horizontal Green Lines on the Biological Effects Chart

The four thin horizontal green lines show the power density of the RF radiation emitted by a Smart Meter
at four different distances. To determine these levels, | assumed that the Smart Meter is the type being
installed in Maryland, as described in footnote 11 on page 3:

P = RF power output = 1 watt
g = antenna gain = 4 dBi = 2.5 (a pure number, a ratio)**

This Smart Meter has an RF power output, P, of approximately 1 watt. The antenna used in the Smart
Meter is a variation of a vertical dipole antenna which provides a gain, g, of 4 dBi, or 2.5, in the horizontal
direction. | have not accounted for absorption by obstructions, such as walls and other objects, which can
lower RF power density levels. Nor have | accounted for reflections from walls or other objects, which can
raise or lower RF power density levels. So the actual power densities would likely fall somewhere between
the two extremes that could apply if these other factors had been considered. The RF power density, Pp, in
watts per square meter (W/m?) can be calculated from this equation:

P
Pr=g [4nr2]

In the above equation, ris the distance, in meters, from the Smart Meter, in the horizontal direction. This
equation can be understood this way: The radiation from the Smart Meter travels outward from the meter
and is initially regarded as spreading uniformly over the surface of a sphere (centered on the Smart Meter)
which has a radius, r, and thus a surface area of 4rr’. So the part of the equation in square brackets [ ]
indicates the power density that would be produced, at a distance, r, if the radiation from the Smart Meter
spread uniformly over the surface of that sphere. The antenna used in the Smart Meter increases the
power density in the horizontal direction, at the expense of a decrease in the power density in the vertical
direction, because all receivers of interest are in the horizontal direction. Those receivers include the
antennas of the electric power company and the antennas of other Smart Meters in the area with which a
given Smart Meter communicates. The antenna gain, g, accounts for this characteristic of the antenna and
causes Pp to represent the power density in the horizontal direction.

The RF power density, Pp, computed from the above equation is plotted in Figure 1 on page 9 as a function
of the distance from the Smart Meter. The power density is expressed in units of milliwatts per square
meter (MW/m?) to match the units in the Biological Effects Chart under discussion. A logarithmic vertical
axis is used for the power density, again to match the logarithmic vertical axis of the Biological Effects
Chart. The vertical axis appears on both sides of Figure 1 to facilitate easier reading.

The power density is strongest near the Smart Meter and falls off quickly with increasing distance, but
persists at lower levels to great distances. The power density of the Smart Meter drops to the maximum

* The antenna gain, g, is usually specified in dBi, which means the gain, in decibels, relative to an ideal isotropic antenna, which
is an idealized antenna that radiates equally in all directions. The gain of the antenna in a Smart Meter (with FCC ID
OWS-NIC514) is 4 dBi and translates to a factor of 2.5. That is, the power density in the horizontal direction is 2.5 times greater
than it would be if the antenna radiated equally in all directions. In the case of Smart Meters, the power density in the vertical
direction is reduced in favor of increased power density in the horizontal direction where all intended receivers are located. To
access the reference, start at ( http://transition.fcc.gov/oet/ea/fccid ). In the box Grantee Code, enter OWS. In the box Product
Code, enter —NIC514 (including the hyphen), press Search, click on the first entry Detail, and click on Test Report. This should
take you to this location ( https://apps.fcc.gov/eas/GetApplicationAttachment.html?id=1174749 ) which you cannot address
directly. Then see page 3 of 66 of the document found.
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exposure level proposed in the Biolnitiative 2012 Report at a distance of about 180 meters. On the
appended Biological Effects Chart, the four thin horizontal green lines show the power densities, taken
from Figure 1, for distances of 1 meter (3 feet), 5 meters (16 feet), 20 meters (66 feet), and 100 meters

(328 feet).

Figure 1: Smart Meter and Smart Appliance RF Power Densities versus Distance
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The Thin Dashed Horizontal Blue Lines on the Biological Effects Chart

Smart Meters are designed to communicate wirelessly with new Smart Appliances that are now becoming
available. The Smart Appliances contain RF transmitters and receivers of their own. Through the Smart
Meters, the Smart Appliances can report, to the electric power company, data sufficient to identify the
specific appliances and to indicate when they were installed or removed, and how much power they are
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consuming throughout the day and the night, every day of the year. Less certain is whether the electric
power company will be able to turn off the Smart Appliances by sending a wireless signal to them through
the Smart Meter. (For example, the electric power company might want to turn off appliances that draw a
lot of electricity at certain times of day, and in certain seasons, when the load on the electric power system
is high. An example would be turning off the air-conditioner at midday in midsummer.)

Such Smart Appliances will increase the RF radiation inside each home. Verifiable data on the actual RF
power output of the transmitters that will be used in the Smart Appliances is hard to find at present; but a
likely value is 0.1 watt, since that is a common value used for other short-range wireless devices.** The
antenna gain is assumed to be 3 dBi or 2. The frequency of operation is assumed to be 2.4 GHz to
communicate with the Smart Meters.*®

The RF power density for Smart Appliances is calculated with the same equation used for Smart Meters
above but with the different values for P and g just cited:

P = RF power output = 0.1 watt
g = antenna gain = 3 dBi = 2 (a pure number, a ratio)

The result for a single Smart Appliance is shown by the dashed blue line in Figure 1 on page 9. Once again, |
have not accounted for absorption and reflection during propagation. Absorption can lower the power
density. Reflection can lower or raise the power density. So the power densities shown in Figure 1 would
likely fall somewhere between the two extremes that could apply if these other factors had been
considered. The patterns of absorption and reflection inside homes vary greatly, so many different
situations are possible.

The power density from a single Smart Appliance does not fall to the new maximum exposure level
proposed in the Biolnitiative 2012 Report until a distance of 50 meters (164 feet) from the Smart Appliance
has been reached. So there will be no location within the typical home that will be that far from a Smart
Appliance. Of course, over time, many such Smart Appliances may be purchased for a home, multiplying
the total exposure produced.

In the appended Biological Effects Chart, the thin dashed blue lines show the RF power density, taken from
Figure 1, for a single Smart Appliance at three distances: 1 meter (3 feet), 3 meters (10 feet), and

10 meters (33 feet) from the Smart Appliance. 10 meters is about at far from a Smart Appliance as a
person can get inside the typical home with a single centrally located Smart Appliance.

** The most likely transmitter/receiver in the Smart Appliances is the so-called ZigBee device. These devices have RF outputs
ranging from 0.001 watt to 0.1 watt, which is equivalent to a range of 1 milliwatt (mW) to 100 milliwatts (mW).

( https://en.wikipedia.org/wiki/ZigBee )

%> The assumed gain, g, in this case, is 3 dBi, which is based on the performance of an ordinary vertical dipole antenna. That is,
the power density in the horizontal direction is 2 times greater than it would be if the antenna radiated equally in all directions.
% ZigBee devices operate at 865 (in Europe) and 915 MHz (in the USA and Australia), as well as 2.4 GHz (worldwide); but the
design of the Smart Meters installed in Maryland seems to require that the ZigBee devices operate at 2.4 GHz.

( https://en.wikipedia.org/wiki/ZigBee )
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Conclusions and Observations

Current FCC Maximum Permitted Exposure (MPE) Limits Are Too High to Protect the
Public

Because the FCC Maximum Permitted Exposure (MPE) limits are at power densities higher than the power
densities addressed in all of the 67 studies, those limits provide no protection against the biological effects
found in any of the 67 studies, no matter what the source of the RF radiation.

Further, the FCC Maximum Permitted Exposure limits apply to each source of radiation, individually, not to
the combined exposure from all sources. But a person will generally be exposed to radiation from a
combination of sources. So the FCC Maximum Permitted Exposure limits not only are too high to protect a
person from a single source of radiation, but also do not consider the actual exposure received by a person
from multiple sources of radiation.

New Biologically Based RF Exposure Limits, Proposed in the Biolnitiative 2012
Report, are 1 Million Times Lower than the FCC Limits, to Protect the Public

The new RF exposure limits proposed in the Biolnitiative 2012 Report are about 1 million times lower
(stricter) than the current FCC Maximum Permitted Exposure Limits in the frequency ranges at which Smart
Meters, Collector Smart Meters, and Smart Appliances operate.

Comparison of RF Exposure Limits
Biolnitiative 2012 Report (RF) FCC MPE (850 to 2400 MHz) Ratio (FCC/Biolnitiative 2012)
.003 to .006 mW/m? 5700 to 10,000 mW/m? 950,000 to 3,000,000

As shown in the appended Biological Effects Chart, the new RF exposure limits in the Biolnitiative 2012
Report are low enough to protect against the biological effects found in nearly all of the 67 studies covered
by that Chart.

A Single Smart Meter Can Produce RF Power Density Levels Shown to Cause
Biological Effects

The Biological Effects Chart enables a comparison between the RF power densities produced by a Smart
Meter, at various distances from that Smart Meter, and the RF power densities that triggered biological
effects in the 67 studies.

The power density at 1 meter (3 feet) from a Smart Meter is higher than the power density that
triggered biological effects in 50 of the 67 studies.

The power density at 5 meters (16 feet) from a Smart Meter is higher than the power density that
triggered biological effects in 26 of the 67 studies.

The power density at 20 meters (66 feet) from a Smart Meter is higher than the power density that
triggered biological effects in 14 of the 67 studies.
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This distance of 20 meters is likely as far from a Smart Meter as a person can get and still be
inside the typical home. So living and sleeping on the side of a home that is farthest from
the Smart Meter is helpful but still may not reduce the received power densities to biological
insignificance. Further, one or more of the neighbors’ Smart Meters may be closer and may
thus be the stronger source.

The power density at 100 meters (328 feet) from a Smart Meter is higher than the power density
that triggered biological effects in 6 of the 67 studies.

So, even at the distance of a football field from the Smart Meter, the power density received
may still be biologically significant.

As shown in Figure 1, the RF power density from a Smart Meter does not drop down to the level of the
proposed new RF exposure limits until distances of 180 to 200 meters from the Smart Meter are reached.
In most residential communities, whether composed of single-family homes, townhomes, or apartments, it
will not be possible to get sufficiently far away from all of the Smart Meters present in that community.

A Single Smart Appliance inside a Home Can Produce RF Power Density Levels
Shown to Cause Biological Effects

Unfortunately, the problem of excess exposure to RF radiation will get worse as Smart Appliances are
adopted. They contain their own internal RF transmitters and receivers. Those Smart Appliances are
designed to communicate with Smart Meters and to report through the Smart Meters to the electric power
company. The data the Smart Appliances report will be sufficient for the electric power company to
identify which appliances you own, when you use them, and how much power they consume, throughout
the day and the night. The electric power company may even be able to turn the Smart Appliances off by
sending a wireless signal to the Smart Meter that is then transferred to the Smart Appliances, but that is
less certain at this time.

When these Smart Appliances are installed in a home, they will significantly increase the radiation levels in
that home for several reasons:

They will begin transmitting, and from distances very close to the residents.

The number of Smart Appliances in the home may increase with time as the residents gradually
replace their old appliances with new Smart Appliances, increasing the total radiation level.

The Smart Meters will transmit more frequently, in order to communicate with the Smart
Appliances.

Even a single Smart Appliance can produce RF power densities of concern. An inspection of the appended
Biological Effects Chart indicates the following:

The power density at 1 meter (3 feet) from a Smart Appliance is higher than the power density that

triggered biological effects in 32 of the 67 studies.

The power density at 3 meters (10 feet) from a Smart Appliance is higher than the power density
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that triggered biological effects in 21 of the 67 studies.

The power density at 10 meters (33 feet) from a Smart Appliance is higher than the power density
that triggered biological effects in 10 of the 67 studies.

These observations do not bode well for having 5, 10, or 15 Smart Appliances in a home. The RF radiation
from even a few Smart Appliances, because they will be so close to the residents, may rival that of a home’s
more distant Smart Meter. And the RF radiation from a large number of Smart Appliances may exceed that
of a home’s Smart Meter.

A Single Smart Meter on a Neighbor’s Home Can Produce RF Power Density Levels
Shown to Cause Biological Effects

For some locations in a given home, the distance to a neighbor’s Smart Meter may be less than the distance
to the resident’s own Smart Meter. Thus, a neighbor’s Smart Meter may be the principal source of
radiation for some locations in the given home. The Biological Effects Chart shows that a single Smart
Meter can produce RF power densities found to cause biological effects even at distances greater than 20
meters, and certainly up to 100 meters. And the number of neighbors within that range can be large. A
given single-family home in a residential community may have one to eight nearest neighbors, and even
more next nearest neighbors, all within 100 meters (328 feet) of a given home, and each with a Smart
Meter.

The problem of exposure from the neighbors’ Smart Meters becomes more serious as the distances
between adjacent homes, and thus the distances between adjacent Smart Meters, get smaller. So,
generally speaking, residents of townhouses will receive more radiation from their neighbors’ Smart Meters
than residents of single-family homes. And residents of apartments will receive even more radiation from
their neighbors’ Smart Meters, depending on the location of the Smart Meters in the apartment buildings.

So Smart Meters are a community concern, not just an individual concern. To resolve the problems of RF

exposure for a given home, it will be necessary to address all of the Smart Meters near that home. Smart

Appliances, too, contribute to this concern. While, individually, they have a lower RF power output than a
Smart Meter, the Smart Appliances of neighbors can also increase the RF exposure in the given home.

Fortunately, some states have offered an individual OPT OUT from the installation of a Smart Meter.>’
While such an OPT OUT is very helpful, and is definitely the vital first step, the data on biological effects
discussed here suggest the limitations of such an OPT OUT in resolving the problem of excess radiation
from Smart Meters. There is no substitute for a roll back of all Smart Meters at the community level, or
higher.

Most Biological Effects of RF Radiation Cannot be Sensed by Human Beings

Most biological effects of RF radiation cannot be sensed by human beings. This fact is evident from an
inspection of the categories of biological effects from the RF Color Charts in the Biolnitiative 2012 Report,
as shown below. For example, humans cannot sense the onset of cancer, DNA damage, or fertility effects.

7 Maryland, through the Maryland Public Service Commission, currently offers a temporary OPT OUT, with the future of that
OPT OUT yet to be decided. And the Maryland House of Delegates is currently considering legislation (HB1038) that would make
the OPT OUT permanent and would provide other protections for Maryland homeowners.
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Categories of Biological Effects in the RF Color Charts of the Biolnitiative 2012 Report

Code Code Translation Biological Effects Category

CB Cancer, Brain Brain tumors and blood-brain barrier

Cco Cancer, Other Cancer (other than brain), cell proliferation

H Heart Cardiac, heart muscle, blood-pressure, vascular effects
MC Metabolism, Calcium Disrupted calcium metabolism

oD Oxidation, DNA Oxidative damage/ROS/DNA damage/DNA repair failure

R Reproduction Reproduction/fertility effects

S Sleep Sleep, neuron firing rate, EEG, memory, learning, behavior
SI Stress, Immune Stress proteins, HSP,*® disrupted immune function

The principal category of biological effects that humans can often sense is the S (or Sleep) category. This
category includes neurological effects on sleep, memory, learning, and behavior, among others.
Unfortunately, not sensing these particular effects does not guarantee that other biological effects are not
occurring.

RF Radiation May Affect Unborn and Very Young Children More Severely than
Adults

The Biolnitiative 2012 Report presents evidence that unborn and very young children may be more greatly
affected by RF radiation than adults because unborn and very young children are in “critical phases of

growth and development”.*

Concern for unborn and very young children is shared by the American Academy of Pediatrics (AAP) which
wrote to the U.S. Congress in support of a bill before the U.S. House of Representatives (H.R. 6358).%° This
bill would fund development of better founded RF exposure limits to protect against cell phones and other
wireless sources of RF radiation. The AAP made the following statement:

The AAP strongly supports H.R. 6358’s emphasis on examining the effects of radiofrequency (RF)
energy on vulnerable populations, including children and pregnant women. In addition, we are
pleased that the bill would require the consideration of those effects when developing maximum
exposure standards. Children are disproportionately affected by environmental exposures, including
cell phone radiation. The differences in bone density and the amount of fluid in a child’s brain
compared to an adult’s brain could allow children to absorb greater quantities of RF energy deeper
into their brains than adults. It is essential that any new standards for cell phones or other wireless
devices be based on protecting the youngest and most vulnerable populations to ensure they are
safequarded through their lifetimes.*!

%% HSP stands for Heat Shock Proteins. Biolnitiative 2012 Report, cited in footnote 2 on page 1, Section 1, Summary for the Public
and Conclusions, Table 1-2 Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure 2012, no page
numbers.

** Biolnitiative 2012 Report cited in footnote 2 on page 1, Section 1: Summary for the Public and Conclusions, 2012 Supplement:
Summary for the Public — Ms. Sage, pages 8-10.

%0 Summary of H.R. 6358 can be found here:

( http://marylandsmartmeterawareness.org/smart-meter-news/ask-your-congressional-rep-to-co-sponsor-h-r-6358 ). Full copy
of H.R. 6358 can be found here: ( http://thomas.loc.gov/home/gpoxmlc112/h6358 ih.xml ).

*( http://ehtrust.org/wp-content/uploads/2012/12/aap support _letter cell phone right to know act.pdf)
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Smart Meters and Smart Appliances operate in the same frequency ranges as cell phones. Further, Smart
Meters have twice the RF power output of the typical cell phone, as shown in the table below, and will be
transmitting day and night. Emerging Smart Appliances will likely have about one-fifth the RF power output
of the typical cell phone. But a given home may have several Smart Appliances; and they, too, will be
transmitting day and night.

Device RF Power Output

Smart Meter* 1.115 watts  whichis 1115  milliwatts
Typical leakage from a microwave oven® 1 watt whichis 1000  milliwatts
Typical cell phone® 0.5 watt whichis 500  milliwatts
Wireless LAN (802.11a)" 0.251 watt  whichis 251  milliwatts
Wireless LAN (802.11n)* 0.250 watt  whichis 250 milliwatts
Cordless phone* 0.230 watt  whichis 230  milliwatts
Smart Appliance® 0.100 watt whichis 100  milliwatts
Wireless LAN (802.11 b, g)** 0.100 watt  whichis 100  milliwatts
Typical laptop wireless LAN (Wi-Fi)*? 0.032 watt  whichis 32 milliwatts

A Final Note

The Smart Meter is the first source of RF exposure that is mandated for installation in every home in an
entire region without the informed consent, or any consent, of the residents, and that is not under the
control of the residents.

For other sources of RF exposure in the home, the residents have a choice to use them, or not to use them,
and how often, and how long. Some of those other sources are included in the table above.

The Smart Appliances, while not mandated, will be the second source of RF exposure in a home that is not
under the control of the residents -- if manufacturers of the Smart Appliances provide no way of turning
off the RF transmitters in those appliances.

The only solution for the individual homeowner, at present, is the removal of the Smart Meter and the
avoidance of the Smart Appliances. This is a vital first step; but it is only a partial solution for a given home,
because the radiation from the neighbors’ Smart Meters and Smart Appliances will cross property
boundaries. Collaboration with the neighbors on reducing exposure levels is needed; and a solution at the
community level, or higher, will be even more effective.

* The Landis+Gyr FOCUS AXR-SD and the General Electric I-210+c, being installed in Maryland, have FCC-ID OWS-NIC514 which
indicates that they send and receive information in two microwave frequency ranges: (1) 902.3 to 926.9 MHz, and (2) 2405.8 to
2480.9 MHz. The RF power output in the first frequency range is 0.968 watts. The RF power output in the second frequency
range is 0.147 watt. These values sum to the 1.115 watts shown here, to provide an indication of the total RF power output
capability of a Smart Meter. | have used an approximate value of 1 watt for the RF power output of a Smart Meter throughout
this document ( http://stopsmartmeters.org/wp-content/uploads/2012/01/OWS-NIC514-FCC-specifications.pdf ).

* The RF power output levels come from this web site: ( http://en.wikipedia.org/wiki/DBm ). 1 watt equals 1000 milliwatts.

* panasonic specifies the power output of its DECT 6.0 cordless telephone Model KXTG1061 as 115 milliwatts for the handset
and another 115 milliwatts for the base station, for a total capability of 230 milliwatts.

*For a reference, see footnote 34 on page 10.
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Reference fordatadots (red), datarange indicators (vertical black lines through red dots), biological effects categoriesforthe red dots, and new proposed limits (yellow line): Biolnitiative Working Group,
Cindy Sage and David O. Carpenter, Editors. Biolnitiative Report: A Rationale for Biologically-based Public Exposure Standards for Electromagnetic Radiation at www.bioinitiative.org, December31,2012. For
references for otherinformation on this chart, including the FCC Maximum Permitted Exposure limits, and the power densities of Smart Meters and Smart Appliances, see accompanying paper.
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Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density

(Microwatts/centimeter2 - uW/cm?2)

Reference

As low as (107'3) or
100 femtowatts/cm?2

Super-low intensity RFR effects at MW reasonant frequencies resulted in changes in genes; problems with
chromatin conformation (DNA)

Belyaev, 1997

5 picowatts/cm2 (10-
12)

Changed growth rates in yeast cells

Grundler, 1992

0.1 nanowatt/cm2
(10-°) or 100
picowatts/cm2

Super-low intensity RFR effects at MW reasonant frequencies resulted in changes in genes; problems with
chromatin condensation (DNA) intensities comparable to base stations

Belyaev, 1997

0.00034 uW/cm2

Chronic exposure to mobile phone pulsed RF significantly reduced sperm count,

Behari, 2006

0.0005 uW/cm?2

RFR decreased cell proliferation at 960 MHz GSM 217 Hz for 30-min exposure

Velizarov, 1999

0.0006 - 0.0128
uW/cm?2

Fatigue, depressive tendency, sleeping disorders, concentration difficulties, cardio- vascular problems reported
with exposure to GSM 900/1800 MHz cell phone signal at base station level exposures.

Oberfeld, 2004

0.0009 uW/cm?2

RFR induced 10%-40% increase in DNA synthesis in glioma cells (brain)

Stagg, 1997

0.003 - 0.02 uW/cm2

In children and adolescents (8-17 yrs) short-term exposure caused headache, irritation, concentration difficulties
in school.

Heinrich, 2010

0.003 to 0.05
uW/cm?2

In children and adolescents (8-17 yrs) short-term exposure caused conduct problems in school (behavioral
problems)

Thomas, 2010

0.005 uW/cm2

In adults (30-60 yrs) chronic exposure caused sleep disturbances, (but not significantly increased across the
entire population)

Mohler, 2010

0.005 - 0.04 uW/cm2

Adults exposed to short-term cell phone radiation reported headaches, concentration difficulties (differences not
significant, but elevated)

Thomas, 2008

0.006 - 0.01 uW/cm2

Chronic exposure to base station RF (whole-body) in humans showed increased stress hormones; dopamine
levels substantially decreased; higher levels of adrenaline and nor-adrenaline; dose-response seen; produced
chronic physiological stress in cells even after 1.5 years.

Buchner, 2012

0.01 - 0.11 uW/cm2

RFR from cell towers caused fatigue, headaches, sleeping problems

Navarro, 2003

Stress proteins, HSP, disrupted immune function

Brain tumors and blood-brain barrier

Reproduction/fertility effeccts

Sleep, neuron firing rate, EEG, memory, learning, behavior

Oxidative damage/ROS/DNA damage/DNA repair failure

Cancer (other than brain), cell proliferation

Disrupted calcium metabolism

Cardiac, heart muscle, blood-pressure, vascular effects




Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density

(Microwatts/centimeter2 - uW/cm?2)

Reference

0.01 - 0.05 uW/cm2

Adults (18-91 yrs) with short-term exposure to GSM cell phone radiation reported headache, neurological
problems, sleep and concentration problems.

Hutter, 2006

0.005 - 0.04 uW/cm2

Adults exposed to short-term cell phone radiation reported headaches, concentration difficulties (differences not
significant, but elevated)

Thomas, 2008

0.015 - 0.21 uW/cm2

Adults exposed to short-term GSM 900 radiation reported changes in mental state (e.g., calmness) but
limitations of study on language descriptors prevented refined word choices (stupified, zoned-out)

Augner, 2009

0.05 - 0.1 uW/cm2

RFR linked to adverse neurological, cardio symptoms and cancer risk

Khurana, 2010

0.05 - 0.1 uW/cm2

RFR related to headache, concentration and sleeping problems, fatigue

Kundi, 2009

0.07 - 0.1 uW/cm2

Sperm head abnormalities in mice exposed for 6-months to base station level RF/MW. Sperm head abnormalities
occurred in 39% to 46% exposed mice (only 2% in controls) abnormalities was also found to be dose
dependent. The implications of the pin-head and banana-shaped sperm head. The occurrence of sperm head
observed increase occurrence of sperm head abnormalities on the reproductive health of humans living in close
proximity to GSM base stations were discussed."

Otitoloju, 2010

0.38 uW/cm2

RFR affected calcium metabolism in heart cells

Schwartz, 1990

0.8 - 10 uW/cm2

RFR caused emotional behavior changes, free-radical damage by super-weak MWs

Akoev, 2002

0.13 uW/cm2 RFR from 3G cell towers decreased cognition, well-being Zwamborn, 2003
0.16 uW/cm2 Motor function, memory and attention of school children affected (Latvia) Kolodynski, 1996
0.168 - 1.053 . . e . . , , Magras & Zenos,
uW/cm2 Irreversible infertility in mice after 5 generations of exposure to RFR from an 'antenna park 1997

0.2 - 8 UW/cm2

RFR caused a two-fold increase in leukemia in children

Hocking, 1996

0.2 - 8 UW/cm2

RFR decreased survival in children with leukemia

Hocking, 2000

0.21 - 1.28 uW/cm2

Adolescents and adults exposed only 45 min to UMTS cell phone radiation reported increases In headaches.

Riddervold, 2008

Stress proteins, HSP, disrupted immune function

Brain tumors and blood-brain barrier

Reproduction/fertility effeccts

Sleep, neuron firing rate, EEG, memory, learning, behavior

Oxidative damage/ROS/DNA damage/DNA repair failure

Cancer (other than brain), cell proliferation

Disrupted calcium metabolism

Cardiac, heart muscle, blood-pressure, vascular effects




Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density

(Microwatts/centimeter2 - uW/cm?2)

Reference

0.5 uW/cm2

Significant degeneration of seminiferous epithelium in mice at 2.45 GHz, 30-40 min.

Saunders, 1981

0.5-1.0 uW/cm2

Wi-FI level laptop exposure for 4-hr resulted in decrease in sperm viability, DNA fragmentation with sperm
samples placed in petri dishes under a laptop connected via WI-FI to the internet.

Avendano, 2012

1.0 uW/cm2 RFR induced pathological leakage of the blood-brain barrier Persson, 1997
1.0 uW/cm2 RFR caused significant effect on immune function in mice Fesenko, 1999
1.0 uW/cm2 RFR affected function of the immune system Novoselova, 1999
1.0 UW/cm2 ﬁrp:l?;';-tceerlrp}gi(r)‘emggji:égss:):soizuerleectrosensitive patients, caused loss of well-being after GSM and especially Eltiti, 2007

1.3 -5.7 uW/cm2 RFR associated with a doubling of leukemia in adults Dolk, 1997

Pyrpasopoulou,

1.25 uW/cm2 RFR exposure affected kidney development in rats (in-utero exposure) 2004

1.5 uW/cm2 RFR reduced memory function in rats Nittby, 2007

2 uW/cm2 RFR induced double-strand DNA damage in rat brain cells Kesari, 2008
2.5 uW/cm2 RFR affected calcium concentrations in heart muscle cells Wolke, 1996

2 -4 uW/cm2 Altered cell membranes; acetycholine-induced ion channel disruption D'Inzeo, 1988
4 uW/cm2 RFR caused changes in hippocampus (brain memory and learning) Tattersall, 2001

4 - 15 uW/cm2

Memory impairment, slowed motor skills and retarded learning in children

Chiang, 1989

5 uW/cm2 RFR caused drop in NK lymphocytes (immune function decreased) Boscolo, 2001
5.25 uW/cm2 20 minutes of RFR at cell tower frequencies induced cell stress response Kwee, 2001
5-10 uW/cm2 RFR caused impaired nervous system activity Dumansky, 1974
6 uW/cm2 RFR induced DNA damage in cells Phillips, 1998

Stress proteins, HSP, disrupted immune function

Brain tumors and blood-brain barrier

Reproduction/fertility effeccts

Sleep, neuron firing rate, EEG, memory, learning, behavior

Oxidative damage/ROS/DNA damage/DNA repair failure

Cancer (other than brain), cell proliferation

Disrupted calcium metabolism

Cardiac, heart muscle, blood-pressure, vascular effects




Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density

(Microwatts/centimeter2 - uW/cm?2)

Reference

8.75 uW/cm?2

RFR at 900 MHz for 2-12 hours caused DNA breaks in leukemia cells

Marinelli, 2004

10 uW/cm?2

Changes in behavior (avoidance) after 0.5 hour exposure to pulsed RFR

Navakatikian, 1994

10 - 100 uW/cm2

Increased risk in radar operators of cancer; very short latency period; dose response to exposure level of RFR
reported.

Richter, 2000

12.5 uW/cm2 RFR caused calcium efflux in cells - can affect many critical cell functions Dutta, 1989

13.5 uW/cm2 RFR affected human lymphocytes - induced stress response in cells Sarimov, 2004
14.75 uW/cm2 RFR increased biomarker for cell division in glioma brain tumor cells Stagg, 1997

20 uW/cm2 Increase in serum cortisol (a stress hormone) Mann, 1998

28.2 uW/cm2 RFR increased free radical production in rat cells Yurekli, 2006
37.5 uW/cm2 Immune system effects - elevation of PFC count (antibody producing cells Veyret, 1991

45 uW/cm?2 Pulsed RFR affected serum testosterone levels in mice Forgacs, 2006

50 uW/cm2 Cell phone RFR caused a pathological leakage of the blood-brain barrier in 1 hour Salford, 2003

50 uW/cm2 An 18% reduction in REM sleep (important to memory and learning functions) Mann, 1996

60 uW/cm2 RFR caused structural changes in cells of mouse embryos Somozy, 1991

60 uW/cm2 Pulsed RFR affected immune function in white blood cells Stankiewicz, 2006
60 uW/cm2 Cortex of the brain was activated by 15 minutes of 902 MHz cell phone Lebedeva, 2000
65 uW/cm2 RFR affected genes related to cancer Ivaschuk, 1999
92.5 uW/cm2 RFR caused genetic changes in human white blood cells Belyaev, 2005
100 uW/cm2 Changes in immune function Elekes, 1996

100 uW/cm2 A 24.3% drop in testosterone after 6 hours of CW RFR exposure Navakatikian, 1994

Stress proteins, HSP, disrupted immune function

Brain tumors and blood-brain barrier

Reproduction/fertility effeccts

Sleep, neuron firing rate, EEG, memory, learning, behavior

Oxidative damage/ROS/DNA damage/DNA repair failure

Cancer (other than brain), cell proliferation

Disrupted calcium metabolism

Cardiac, heart muscle, blood-pressure, vascular effects




Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure
(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density

(Microwatts/centimeter2 - uW/cm?2) Reference
120 uW/cm2 A pathological leakage in the blood-brain barrier with 915 MHz cell RF Salford, 1994
500 uW/cm2 Intestinal epithelial cells exposed to 2.45 GHz pulsed at 16 Hz showed changes in intercellular calcium. Somozy, 1993
500 uW/cm2 A 24.6% drop in testosterone and 23.2% drop in insulin after 12 hrs of pulsed RFR exposure. Navakatikian, 1994
STANDARDS
530 - 600 uW/cm2 Limit for uncontrolled public exposure to 800-900 MHz ANSI/IEEE and FCC
1000 uW/cm2 PCS STANDARD for public exposure (as of September 1,1997) FCC, 1996
5000 uW/cm2 PCS STANDARD for occupational exposure (as of September 1, 1997) FCC, 1996
BACKGROUND LEVELS
0.003 uW/cm2 Background RF levels in US cities and suburbs in the 1990s Mantiply, 1997
0.05 uW/cm2 Median ambient power density in cities in Sweden (30-2000 MHz) Hamnierius, 2000
0.1 -10 uW/cm2 Ambient power density within 100-200' of cell site in US (data from 2000) Sage, 2000

Stress proteins, HSP, disrupted immune function Brain tumors and blood-brain barrier

Reproduction/fertility effeccts Sleep, neuron firing rate, EEG, memory, learning, behavior

Oxidative damage/ROS/DNA damage/DNA repair failure Cancer (other than brain), cell proliferation

Disrupted calcium metabolism Cardiac, heart muscle, blood-pressure, vascular effects




Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and ‘Smart' Meter RF Intensities)

SAR
(Watts/Kilogram)

Reference

0.000064 - 0.000078
W/Kg

Well-being and cognitive function affected in humans exposed to GSM-UMTS cell phone frequencies; RF levels
similar near cell sites

TNO Physics and

0.00015 - 0.003
W/Kg

Calcium ion movement in isolated frog heart tissue is increased 18% (P<.01) and by 21% (P<.05) by weak RF
field modulated at 16 Hz

Schwartz, 1990

0.000021 - 0.0021

W/Kg Changes in cell cycle; cell proliferation (960 MHz GSM mobile phone) Kwee, 1997
Neurobehavioral disorders in offspring of pregnant mice exposed in utero to cell phones - dose-response
0.0003 - 0.06 W/Kg impaired glutamatergic synaptic transmission onto layer V pyramidal neurons of the prefrontal cortex. Aldad, 2012

Hyperactivity and impaired memory function in offspring. Altered brain development.

0.0009 W/Kg

Changes in brain glial cells with TDMA 836.55 MHz frequency

Stagg, 1997

0.0016 - 0.0044
W/Kg

Very low power 700 MHz CW affects excitability of hippocampus tissue, consistent with reported behavioral
changes.

Tattersall, 2001

0.0021 W/Kg

Heat shock protein HSP 70 is activated by very low intensity microwave exposure in human epithelial amnion
cells

Kwee, 2001

0.0024 - 0.024 W/Kg

Digital cell phone RFR at very low intensities causes DNA damage in human cells; both DNA damage and
impairment of DNA is reported

Phillips, 1998

Changes in active avoidance conditioned behavioral effect is seen after one-half hour of pulsed radiofrequency

0.0027 W/Kg radiation Navakatikian, 1994
900 MHz cell phone signal induces DNA breaks and early activation of p53 gene; short exposure of 2-12 hours . .
CRIEE LY leads cells to acquire greater survival chance - linked to tumor agressiveness. Sl 2T
0.0095 W/K MW modulated at 7 Hz produces more errors in short-term memory functioin on complex tasks (can affect Lass. 2002
’ 9 cognitive processes such as attention and memory) !
0.001 W/Kg 750 MHz continuous wave (CW) RFR exposure caused increase in heat shock protein (stress proteins). De Pomerai, 2000

Equivalent to what would be induced by 3 degree C. heating of tissue (but no heating occurred)
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Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and ‘Smart' Meter RF Intensities)

SAR Reference

(Watts/Kilogram)

0.001 W/Kg Statistically 5|gn|f|ca_nt change in intracellular calcium concentration in heart muscle cells exposed to RFR (900 Wolke, 1996
MHz/50 Hz modulation)

0.0021 W/Kg A significant change in cell proliferation not attributable to thermal heating. RFR induces non-thermal stress Velizarov, 1999

proteins (960 MHz GSM)

0.004 - 0.008 W/Kg

915 MHz cell phone RFR caused pathological leakage of blood-brain barrier. Worst at lower SAR levels and
worse with CW compared to Frequency of pathological changes was 35% in rats exposed to pulsed radiation at
50% to continuous wave RFR. Effects observed at a specific absorption (SA) of > 1.5 joules/Kg in human
tissues

Persson, 1997

Cell phone RFR induces glioma (brain cancer) cells to significantly increase thymidine uptake, which may be

B UL indication of more cell division Stagg, 1997

0.014 W/Kg Sperm damage from oxidative stress and lowered melatonin levels resulted from 2-hr per day/45 days Kumar, 2012
exposure to 10 GHz.

0.015 W/Kg Immune system effects - elevation of PFC count (antibody-producing cells) Veyret, 1991
A single, 2-hr exposure to GSM cell phone radiation results in serious neuron damage (brain cell damage) and

0.02 W/Kg death in cortex, hippocampus, and basal ganglia of brain- even 50+ days later blood-brain barrier is still leaking Salford, 2003
albumin (P<.002) following only one cell phone exposure

0.026 W/Kg Act|V|ty_of c-jun (oncogene or cancer gene) was altered in cells after 20 minutes exposure to cell phone digital Ivaschuk, 1997
TDMA signal

0.0317 W/Kg Decrease in eating and drinking behavior Ray, 1990

0.037 W/Kg Hyperactivity caused by nitric oxide synthase inhibitor is countered by exposure to ultra-wide band pulses Seaman, 1999

(600/sec) for 30 min

0.037 - 0.040 W/Kg

A 1-hr cell phone exposure causes chromatin condensation; impaired DNA repair mechanisms; last 3 days
(longer than stress response) the effect reaches saturation in only one hour of exposure; electro- sensitive (ES)
people have different response in formation of DNA repair foci, compared to healthy individuals; effects depend
on carrier frequency (915 MHz = 0.037 W/Kg but 1947 MHz = 0.040 W/Kg)

Belyaev, 2008
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Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and ‘Smart' Meter RF Intensities)

SAR
(Watts/Kilogram)

Reference

Significant increase in firing rate of neurons (350%) with pulsed 900 MHz cell phone radiation exposure (but not

CHUS ] with CW) in avian brain cells Beason, 2002
0.09 W/Kg 900 MHz stuc_I\_/ of mice for 7 days, 12-hr per day (whole-body) resulted in significant effect on mitochondria and Aitken, 2005
genome stability
Wireless internet 2400 MHz, 24-hrs per day/20 weeks increased DNA damage and reduced DNA repair; levels
0.091 W/Kg pelow 802.11 g Aut.hors say ﬂnfjlngs rals_e questions about_ safety of _radlofreque_ncy exposure frt_)r_n Wi-Fi Atasoy, 2012
internet access devices for growing organisms of reproductive age, with a potential effect on fertility and
integrity of germ cells" (male germ cells are the reproductive cells=sperm)
0.11 W/Kg irtls(rjia;sed cell death (apoptosis) and DNA fragmentation at 2.45 GHz for 35 days exposure (chronic exposure Kesari, 2010
0.121 W/Kg Cardiovascular system shows significant decrease in arterial blood pressure (hypotension) after exposure to Lu, 1999

ultra-wide band pulses

0.13 - 1.4 W/Kg

Lymphoma cancer rate doubled with two 1/2-hr exposures per day of cell phone radiation for 18 months
(pulsed 900 MHz cell signal)

Repacholi, 1997

0.14 W/Kg Elevation of immune response to RFR exposure Elekes, 1996
0.141 W/Kg Structural changes in testes - smaller diameter of seminiferous Dasdag, 1999
0.15 - 0.4 W/Kg Statistically significant increase in malignant tumors in rats chronically exposed to RFR Chou, 1992
0.26 W/Kg Harmful effects to the eye/certain drugs sensitize the eye to RFR Kues, 1992
0.28 - 1.33 W/Kg Significant increase in reported headaches with increasing use of hand-held cell phone use (maximum tested Chia, 2000

was 60 min per day)

0.3 - 0.44 W/Kg

Cell phone use results in changes in cognitive thinking/mental tasks related to memory retrieval

Krause, 2000

0.3 - 0.44 W/Kg

Attention function of brain and brain responses are speeded up

Preece, 1999

0.3 - 0.46 W/Kg

Cell phone RFR doubles pathological leakage of blood-brain barrier permeability at two days (P=.002) and
triples permeability at four days (P=.001) at 1800 MHz GSM cell phone radiation

Schirmacher, 2000
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Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and ‘Smart' Meter RF Intensities)

SAR
(Watts/Kilogram)

Reference

0.43 W/Kg

Significant decrease in sperm mobility; drop in sperm concentration; and decrease in seminiferous tubules at
800 MHz, 8-hr/day, 12 weeks, with mobile phone radiation level on STANDBY ONLY (in rabbits)

Salama, 2008

0.5 W/Kg

900 MHz pulsed RF affects firing rate of neurons (Lymnea stagnalis) but continuous wave had no effect

Bolshakov, 1992

0.58 - 0.75 W/Kg

Decrease in brain tumors after chronic exposure to RFR at 836 MHz

Adey, 1999

0.6 - 0.9 W/Kg

Mouse embryos develop fragile cranial bones from in utero 900 MHz The authors say "(O)ur results clearly show
that even modest exposure (e.g., 6 min daily for 21 days" is sufficient to interfere with the normal mouse
developmental process"

Fragopoulou, 2009

0.6 and 1.2 W/Kg

Increase in DNA single and double-strand DNA breaks in rat brain cells with exposure to 2450 MHz RFR

Lai & Singh, 1996

0.795 W/Kg

GSM 900 MHz, 217 Hz significantly decreases ovarian development and size of ovaries, due to DNA damage and
premature cell death of nurse cells and follicles in ovaries (that nourish egg cells)

Panagopoulous, 2012

0.87 W/Kg

Altered human mental performance after exposure to GSM cell phone radiation (900 MHz TDMA digital cell
phone signal)

Hamblin, 2004

0.87 W/Kg

Change in human brainwaves; decrease in EEG potential and statistically significant change in alpha (8-13 Hz)
and beta (13-22 Hz) brainwave activity in humans at 900 MHz; exposures 6/min per day for 21 days (chronic
exposure)

D'Costa, 2003

0.9 W/Kg

Decreased sperm count and more sperm cell death (apoptosis) after 35 days exposure, 2-hr per day

Kesari, 2012

< 1.0 W/Kg

Rats exposed to mobile phone radiation on STANDBY ONLY for 11-hr 45-min plus 15-min TRANSMIT mode; 2
times per day for 21 days showed decreased number of ovarian follicles in pups born to these pregnant rats.
The authors conclude "the decreased number of follicles in pups exposed to mobile phone microwaves suggest
that intrauterine exposure has toxic effects on ovaries."

Gul, 2009

0.4 - 1.0 W/Kg

One 6-hr exposure to 1800 MHz cell phone radiation in human sperm cells caused a significant dose response
and reduced sperm motility and viability; reactive oxygen species levels were significantly increased after
exposure to 1.0 W/Kg; study confirms detrimental effects of RF/MW to human sperm. The authors conclude
"(T)hese findings have clear implicatiions for the safety of extensive mobile phone use by males of reproductive
age, potentially affecting both their fertility and the health and wellbeing of their offspring."

De Iuliis, 2009
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Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and ‘Smart' Meter RF Intensities)

SAR Reference
(Watts/Kilogram)
1.0 W/Kg Human semen degraded by exposure to cell phone frequency RF increased free-radical damage. De Iuliis, 2009
1.0 W/Kg Motility, sperm count, sperm morphology, and viability reduced in active cell phone users (human males) in Agarwal, 2008
dose-dependent manner.
1.0 W/Kg GSM cell phone use modulates brain wave oscillations and sleep EEG Huber, 2002
1.0 W/Kg Cell phone RFR during waking hours affects brain wave activity. (EEG patterns) during subsequent sleep Achermann, 2000
1.0 W/Kg Sseél phone use causes nitric oxide (NO) nasal vasodilation (swelling inside nasal passage) on side of head phone Paredi, 2001
1.0 W/Kg Four-fold increase in eye cancer (uveal melanoma) in cell phone users Stang, 2001
1.0 W/Kg Increase in headache, fatigue and heating behind ear in cell phone users Sandstrom, 2001
1.0 W/Kg Significant increase in concentration difficulties using 1800 MHz cell phone compared to 900 MHz cell phone Santini, 2001
1.0 W/Kg Sleep patterns and brain wave activity are changed with 900 MHz cell phone radiation exposure during sleep Borbely, 1999
. . o .
1.4 W/Kg GSM cell phone exposure induced heat shock protein HSP 70 by 360% (stress response) and phosphorylation of Weisbrot, 2003
ELK-1 by 390%
1.46 W/Kg 850 MHz cell phor.le radlqtlop_decreases sperm motlllty, V|ab|.||ty_|s significantly decreqsed; increased oxidative Agarwal, 2009
damage (free-radicals) significantly decreased; increased oxidative damage (free-radicals)
A significant decrease in protein kinase C activity at 112 MHz with 2-hr per day for 35 days; hippocampus is .
1.48 W/Kg site, consistent with reports that RFR negatively affects learning and memory functions iellchy s,
1.0 - 2.0 W/Kg Significant elevation in micronuclei in peripheral blood cells at 2450 MHz (8 treatments of 2-hr each) Trosic, 2002
1.5 W/Kg GSM cell phone exposure affected gene expression levels in tumor suppressor p53-deficient embryonic stem Czyz, 2004

cells; and significantly increased HSP 70 heat shock protein production
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Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure

(Cell Tower, Wi-Fi, Wireless Laptop and ‘Smart' Meter RF Intensities)

SAR Reference
(Watts/Kilogram)
Whole-body exposure to RF cell phone radiation of 900-1800 MHz 1 cm from head of rats caused high incidence
1.8 W/Kg of sperm cell death; deformation of sperm cells; prominent clumping together of sperm cells into "grass bundle Yan, 2007
shapes" that are unable to separate/swim. Sperm cells unable to swim and fertilize in normal manner.
GSM cell phone exposure of 1-hr activated heat shock protein HSP 27 (stress response) and P38 MAPK
2.0 W/Kg (mutagen-activated protein kinase) that authors say facilitates brain cancer and increased blood-brain barrier Leszczynski, 2002
permeability, allowing toxins to cross BBB into brain
900 MHz cell phone exposure caused brain cell oxidative damage by increasing levels of NO, MDA, XO and ADA
2 W/Kg in brain cells; caused statistically significant increase in 'dark neurons' or damaged brain cells in cortex, Ilhan, 2004
hippocampus and basal ganglia with a 1-hr exposure for 7 consecutive days
900 MHz cell phone exposure for 1-hr significantly altered protein expression levels in 38 proteins following
2.6 W/Kg irradiation; activates P38 MAP kinase stress signalling pathway and leads to changes in cell sie and shape Leszczynski, 2004
(shrinking and rounding up) and to activation of HSP 27, a stress protein (heat shock protein)
2.0 - 3.0 W/Kg RFR accelerated development of both skin and breast tumors Szmigielski, 1982
2 W/Kg Pulse-modulated RFR and MF affect brain physiology (sleep study) Schmidt, 2012
STANDARDS
0.08 W/Kg IEEE Standard uncontrolled public environment (whole body) IEEE
0.4 W/Kg IEEE Standard controlled occupational environment (whole body) IEEE
1.6 W/Kg FCC (IEEE) SAR limit for 1 gram of tissue in a partial body exposure FCC, 1996
2 W/Kg ICNIRP SAR limit for 10 grams of tissue ICNIRP, 1996
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