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WHO Health DefiniLon 



2011: EMFs pose a PotenLal Health Hazard 



ExponenLal Rise in Microwave RadiaLon Levels 

Courtesy: Next‐Up OrganizaLon 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•  2008 review arLcle surveying 112 peer reviewed studies  
•  Concludes that there is strong epidemiological evidence of 

considerable potenLal for injury and afflicLon as a result of non‐
ionizing radiaLon exposure from EMFs. 

•  Evidence for reproducLve dysfuncLon, cancer and CNS dysfuncLon 
•  Describes industrial vested interests that biased scienLfic research, 

promote doubt and uncertainty to minimize potenLal harm of EMFs 



2013: Human disease resulLng from  
exposure to electromagneLc fields 

Volume 28, Issue 4 (Nov 2013) 



Sources of Radio Frequency RadiaLon 

•  Cell Phones 

•  Cordless Telephones (especially DECT) 

•  Smart Meters – Home Area Networks 

•  Wi‐Fi in Homes 

•  High Power Radio & TV Towers 

•  Satellites – CommunicaLon, GPS 



ScienLfic Studies on Health Effects of 
Smart Meter Emissions 

•  None were carried out by the uLlity industry prior to 
deployment 

•  The industry’s asserLon that non‐thermal microwave 
exposure is harmless is not substanLated by science 

•  Exposure guidelines are only for short‐term exposure 
(30 min) not for long‐term or cumulaLve exposure 

•  Smart Meters affect Whole Body with Non‐thermal 
radio frequency radiaLon, similar to cell towers 



Smart Meters @ 8 feet   :   Market St. San Francisco 
15 minutes on Oct 22, 2013     15 minutes on Dec 9, 2013 

Inside 
Common‐
wealth 
Club 

Outside on Market St. 

UMTS 
3 G 
1800 MHz 

GSM 2G 
900 MHz 

5 Smart meters 
Outside Lab 
900 MHz 

8‐10 µW/cm² 



2010: Review of 10 Cell Tower studies 

•  Int. J Occup. Envir Health, Vol 16(3):263‐267, 2010 
•  Analysis of 4 studies were from Germany, and 1 each 
from Austria, Egypt, France, Israel, Poland, Spain 

•  7 studies showed altered neurobehavioral effects near 
cell towers 

•  3 studies showed increased cancer incidence Effects 
occurred < 500 meters from cell towers 

•  Authors recommended lower exposure guidelines 



San Francisco Cell Towers Map (2011) 



Neurobehavioral Symptoms near Cell Towers 

    Work of SanLni et al (France): Pathol Biol. 2002;50:S369–73. 



Cell Towers Adverse Health Effects 

•  Neurobehavioral Changes 
•  Increased Cancer Risk  
•  Hormonal Changes 

•  CondiLons similar to Microwave Sickness 
already known about since the 1960’s. 



New ULlity Pole Mini Cell Towers add EMFs 

•  Safety of these Devices are based only on Thermal 
Exposure Criteria uses (Antennas from NextG Networks) 

Antenna near  
695 Central Ave. 
San Francisco 



2013: InternaLonal Concerns about Wi‐Fi 

U.S. has done li^le research on Microwave Exposure 
since 1996 Telecommunica_ons Act became law 
Russians have done extensive research on Microwave 
Impacts on Health and have lower exposure guidelines 



Growth in WiFi  Networks 2002 ‐ 2012 

•  Source: www.wigle.net 



Growth in WiFi Networks 2002 ‐ 2013 

•  Source: www.wigle.net     WiFi in the World = 120 Million Networks 

Wireless Exposure must been 
seen from Total Long‐term 
exposure, not only Short‐term 
Hea_ng Effects 



Wireless Map of World 2014 

•  Source: www.wigle.net 



Wireless Map: San Francisco Center 

•  Source: www.wigle.net 

EMF Measurements by Dr. Maret 
Dec 9, 2013  3 pm Market St. 

500  
µW/m² 

10,000 – 100,00 µW/m² 
   20 – 200x higher 



WiFi Reported Health Effects (2.45 GHz) 
•  Neurological: Headaches, dizziness, concentraLon 
difficulLes, insomnia, faLgue, numbness/Lngling 

•  Cardiac: PalpitaLons, arrhythmias 
•  Eyes: Pressure in eyes, poor vision 
•  Ears: Ringing in ears 
•  Other: Skin problems, digesLve problems, impaired 
smell, light sensiLvity 

•  Long‐term Effects: Not fully studied since technology is 
new but increasingly widespread.  WiFi is mostly 
always on and will add to total body burden over Lme. 

•  Current Exposure Guidelines are for Short‐term only 
•  Solu_on: Wired (Ethernet) system are faster and do 
not radiate 



Feb 2013: Harvard Pediatric Neurologist 
and Neuroimaging Specialist  

Dr. Martha R. Herbert advises against 
Wi‐Fi Deployment in LA Schools 



LA Unified School District Wireless 
IniLaLve to place Wi‐Fi in all schools 

•  Response by Harvard pediatric neurologist and 
neuroscienLst Martha Herbert, PhD, MD 

•  “EMF/RFR from wifi and cell towers can exert a 
disorganizing effect on the ability to learn and 
remember, and can also be destabilizing to 
immune and metabolic funcLon. This will make it 
harder for some children to learn, parLcularly 
those who are already having problems in the 
first place. “ 



Internet of Things (IoT) 

•  Devices connecLng to the internet/web via low power 
radios are now being developed for creaLng a wireless, 
internet connected life 

•  According to Gartner and ABI Research there will be 
between 26 ‐ 30 billion devices on the Internet of Things 
by 2020 

•  Health concerns have not been considered in design. 



The Internet of Things is Growing 

•  PotenLally massive levels of EMF Exposure may result 



IoT is Big Business: Smart Meters Industry as part of it 

•  Current IoT includes GPS, electronic toll devices, WiFi 
enabled plugs sockets and light switches,  WiFi 
appliances, smart parking meters, among others 

•  EsLmated  Research firm IDC predicts ship will generate 
$9 Trillion by 2020; GE esLmates $15T by 2020 which 
would equal the annual U.S. GDP.   

•  Health concerns and potenLal costs are not considered 



How Much Microwave RadiaLon Today? 

•  1980 Background Microwave was 0.001 µW/cm² (0.06 V/m) 

•  Now in ciLes can be around 3 µW/cm² (~3 V/m) 
•  Background RFR has increased more than 1000 – 3000 x !! 
•  MESH Networks from Smart Meters will add to this 

•  Microwaves effects open have slow onset; direct causality 
is hard to prove  ‐‐>  Typically > 10+ year latency for cancer  

•  PREVENTION is the Key >>PrecauLonary Principle (Europe) 
•  French Government is Currently ImplemenLng this 
regarding EMF Exposure 



2009: European Parliament advocates 
the PrecauLonary principle on EMFs  

•  Health Concerns from EMFs of concern in Europe 
•  Recognizes ElectrohypersensiLvity is a disability 



Increasing Levels of Background RF 

•  So far, their device can collect 
up to 5 milliways (mW) of 
power, and their short term 
goal is to collect 20 mW of 
power, which is just enough 
to keep the phone charged in 
standby mode.  

•  HOW IS THIS LEVEL OF 
AMBIENT RF AFFECTING 
LIVING SYSTEMS ? 

hyp://inhabitat.com/nokia‐phones‐pull‐energy‐out‐of‐thin‐air/ 



How did EMF  
Exposure Guidelines 

Originate? 

In 1960’s, most EMF researchers were only 
concerned with Tissue HeaLng Effects 



Microwave Safety Standards – 1966 
Based only on Thermal ConsideraLons: (Hasn’t changed yet) 

•  ParLes that 
deliberated on 
ANSI Standard 
C95.1‐1966 

•  This standard 
was developed 
by producers for 
industrial and 
military users, 
not by health 
experts for all 
ciLzens 

•  Wireless techno‐
logies were not 
widespread then 



MIT Prof. Nicholas Steneck 1984 
•  Wrote how military and industry 
research had been the primary 
drivers of RF and microwave 
technology.   

•  “What community has the 
greatest interest in expanding the 
use of RF technology?  The 
military and industry, whose 
values are most strongly 
represented in [safety exposure 
standard] C95.1‐1982...  At heart 
C95.1‐1982 is a military industrial 
standard.” 



Military Studied Microwave Effects 
•  Extensive Studies done in 1970s 

•  1976 DoD, Defense Intelligence Agency 
    Report outlined Soviet research results 

•  10 µW/cm² recommended, current U.S. standards are 
600 µW/cm²; Smart Meters produce fields of 9+ µW/cm²  

Many records available at: www.magdahavas.com 



Power Density Exposure Limits at Smart 
Meter Frequencies can vary by Countries 

•  BioiniLaLve guidance based on Non‐thermal exposures 

    to EMFs is considerably lower at 0.1 µW/cm² 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BioiniLaLves Report 2012 

•  29 Authors: 9 MDs, 21 PhDs authored the report 
•  Experts from 10 countries: USA (10), Sweden (6), Austria (2), 

Canada (2), Greece (2), India (2), Italy (2), Denmark (1), Russia 
(1), Slovak Republic (1)  

•  Had over 2‐1/2 Millions hits 30 days aper it was released.  
Total report had 1480 pages 

•  Covers  24 secLons including Fetal and neonatal Effects, 
AuLsm and ASD, Genotoxic and Metabolic Mechanisms of 
low intensity EMFs, Stress response, immune impacts, 
impacts on blood‐brain barrier, need for applicaLon of 
precauLonary approaches  

•  Calls for lower exposure guidelines, 1000 µW/m² (0.1 µW/cm²) 



Various Exposure Limits for 900 MHz 

•  0.001 µW/cm²   Salzburg, Austria Guidance for Safety and 
              Sleep Disturbances (Schwarzenburg Study) 

•  0.1 µW/cm²   “PrecauLonary limit" Austria     
                       BioiniLaLve  Working Group (1000 µW/m²) 

•  4.5 µW/cm²   ECOLOG‐recommendaLon (Germany) 
8.8 µW/cm²        Tell Report on PG&E Smart Meter emission 

•  10 µW/cm²   Exposure limit in Russia, Poland, Hungary
     Switzerland, Luxemburg, Bulgaria 

•  12 µW/cm²  Measured Peaks from SM @ 4 feet 
•  600  µW/cm²   US Exposure limit by FCC  (HeaLng effects) 





Mesh Networks & Home Area Network 

•  Smart meters (at 902‐928 MHz) in Neighborhood are connected 
in a Mesh Network passing informaLon back and forth to 
central collecLon points at higher placements. 

•  Home Area Network is to link appliances and devices wirelessly 
together (2.4 GHz Zigbee or similar WiFi) and is within the 
Smart Meter architecture. Appliance WiFi may not be disabled. 



Living within the Wireless HAN 
(Home Area Network) 

                                                        Image: Take Back your Power 

•  What are the Long‐term Health Effects of his System? 



AddiLonal Issues in the Internet of Things 

•  InternaLonal Data CorporaLon predicts that there will 
be more than 30 Billion wireless connected devices in 
the world by 2020. 

•  Between Dec 23, 2013 – Jan 6, 2014 home wireless 
devices, including at least one smart refrigerator, were 
hijacked in first proven cyber‐ayack originaLng from 
connected appliances 

Source:  hyp://www.cnn.com/
2014/01/17/tech/gaming‐gadgets/
ayack‐appliances‐fridge/
index.html?hpt=hp_bn5 



•  Smart Meters are being used in Santa Clara by municipal electric 
uLlity, Silicon Valley Power, as Public WiFi Transmiyers  

•  Will increase ConLnuous  2.4 GHz Wireless Microwave Exposure 
•  Only 2 channels of 16‐channel Wi‐Fi network in use; expansion 

plans are already in the works. 
www.govtech.com/wireless/Wi‐Fi‐Network‐Transmits‐Smart‐Meter‐Data‐in‐Santa‐Clara‐Calif‐.html 



Silicon Valley Power SM Public WiFi 

•  According to company’s website, SVP’s Elster Smart Meters 
will emit 75% less EM radiaLon than PG&E’s Smart Meters. 

•  Will transmit less frequently and at low power than PG&E 
hyp://siliconvalleypower.com/index.aspx?page=1970 



iPhone at 3 feet from Subject 
Recorded Oct 30, 2013 for 15 minutes 

ES‐140 Dosimeter 

3000 µW/m² = 0.3 µW/cm² 



iPhone during call  vs.  8p. from  5 Smart Meters 

Peaks @150,000 µW/m² = 15 µW/cm² 
38 uW/cm2 

3000 µW/m² = 0.3 µW/cm² 
Control 

     At this rate  
~ 8000 pulses/day 

15 Minutes 15 Minutes 



Personal Dosimeter Whole Body Comparison 
iPhone vs. 5 Smart Meters (inside building) 

3000 µW/m²  

•  Whole Body Exposure from both iPhone and inside building 
with 5 Smart Meters on outside wall show similar peak levels. 

•  This short burst pulsed EMFs from Smart Meters is new to living 
systems and should have been studied prior to deployment. 

Sending 
 Text 

iPhone with 2 bars 
2‐3 min phone call 

5 Minutes  5 Minutes 

iPhone in 
Airplane  
Mode 

These pulses are present day & night 



Daily Pulses Generated by SM indoors 

•  Depends on Duty Cycle and other meters in the Mesh network 
•  Data from 5 meters shows 340 pulses in 40 minutes =12,288/day 
•  Emissions are brief (5 msec), but fast pulses affect nervous system 

Es_mated  to be 12,288 pulses per day 
At Peak power @ 4 feet as high as 12 V/m  
= 38 µW/cm²  = 380,000 µW/m²  

10 µW/cm²  = 6 V/m 
Exposure limit in Russia 
Precau_onary in France 



Actual Smart Meter Peak Measurements 
near Cell Tower in Aptos 

•  Smart Meters measured at 2.5 meters (8 feet) 

PrecauLonary Limit 
0.6 V/m 
0.1 µW/cm²  

100 ‐ 200  meters 
 from Cell Tower  

500 meter from  
Cell Tower, 8 m  
from 4 Smart Meters  

100,000 µW/m² = 10 µW/cm²  

French Proposed Safety Limit 

   Cell 
Towers 



Peak Levels in Digital Signals are Higher 

•  Smart Meters send out high intensity short pulses 
•  Peak pulse intensiLes trigger biological systems 
more powerfully 

•  Average power levels underesLmate the problem 



Effect of Pulsed Microwaves 

•  Causes leakage in  the protecLve Blood Brain Barrier 
•  Affect the Opiate‐Dopamine Neurotransmiyers 
•  Affect Sex Hormone levels 
•  Shown to Decrease Sperm ProducLon in Men 
•  Shown to affect Heart Rate and Heart Rate Variability 
•  EEG changes – also in sleep, reducLon of learning, 

 memory problems 
•  Shown to lower Hormones : Melatonin – pineal gland

 hormone –   affects sleep  
•  Pulsed EMFs were esLmated to have 2‐1/2 Lmes more 
adverse effects than conLnuous microwave radiaLon 



What some Customers have reported 
aper Smart Meter InstallaLons 



2011 Survey aper Smart Meters InstallaLon 

•  443 respondents to a survey,  93% over 40 years of age 
•  78% from California, 73% women, 49% reported EHS 
•  76% had meters installed neighborhood > 6 months, 
41% had meters installed in their homes 

•  Complaints:    
–  Sleep Issues = 49% 
–  Stress, anxiety, irritability = 43% 
– Headaches = 40% 
–  Ringing in Ears = 38% 
– Heart Problems / palpitaLons = 26% 

•  Source: Halteman, Ed (2011) Wireless ULlity Meter Safety Impacts Survey.  Available at 
hyp://emfsafetynetwork.org/wp‐content/uploads/2011/09/Wireless‐ULlity‐Meter‐Safety‐
Impacts‐Survey‐Results‐Final.pdf 



Who is Most at Risk? 

•  Children and Babies (Brains developing & Skull 
is Thinner allowing greater EMF penetraLon) 

•  Immune compromised Individuals 

•  Elderly and Infirm 

•  Electrically HypersensiLve People and open 
people with MulLple Chemical SensiLviLes 



3 ‐ 5% of general populaLon in 
Europe are now ElectrosensiLve 



2006: EsLmated EHS PopulaLon Growth 

•  2013 California PopulaLon with EHS esLmated at 3% 
would be 1,150,000 people.  Most of these people 
would be unaware of their hypersensiLvity. 



ObjecLve Heart Rate Variability changes in 
EHS subject on Double Blinded Exposure to 

2.4 GHz Cordless Phone  

•  Source: Magda Havas 2013 



EHS: SomaLc Response is not Conscious 



Effect of Electrosmog on Brain Perfusion 

Nov 5 
2009 



Effect of Electrosmog on Brain Perfusion 

Feb 1 
2010 



900 MHz Microwaves penetrate the 
Brains of Children more than Adults 

         Research of O. Gandhi, University of Utah 

   5 year old    10 year old    Adult 

These are Cell Phone Studies  but Smart Meters use same Frequencies 



•  The AAEM recommends that: 
•  PaLents with (certain) medical condiLons and 
disabiliLes be accommodated to protect their 
health.  

•  No Smart Meters be on these paLents’ homes;  

•  Smart Meters be removed within a reasonable 
distance of paLents’ homes depending on the 
paLents’ percepLon and/or symptoms;  



•  Santa Cruz Public health officer found real health 
risks associated with Smart meters 

•  Concerned about non‐thermal effects and lack of 
safety of long‐term use of Smart meters 

•  Supported adopLon of installaLon moratorium  
•  Concerned about 3.2% of California Electrically 
HypersensiLve populaLon (Levallios 2002 study) 



Moratorium against Smart Meter InstallaLon 
passed by California Local Governments 

•  These were passed due to Health concerns, billing 
accuracy and privacy concerns 

•  MunicipaliLes included Berkeley, Bolinas, Camp Meeker, 
Capitola, Fairfax, CotaL, Marin county, Mendocino 
county, Novato, Ojai, San Anselmo, Santa Cruz, Santa 
Rosa, Sebastopol, Watsonville,  to name a few 

•  43 CA government enLLes passed similar ordinances 

•  The uLliLes have blatantly ignored the wishes of these 
municipaliLes and installed them anyway. 



Biological versus Health Effects 

One really needs to disLnguish 
between biological effects and  

health effects.  

There are definite biological effects, 
but do they consLte health hazards? 



2009 paper: RF‐EMFs harm our Genes 

•  Review paper of 101 studies: 49 reported genotoxic 
effects from Radiofrequency EMFs, 42 did not 

•  8 studies showed an enhancement of genotoxic 
effects from chemicals when RF radiaLon was also 
present 



EMFs can show a Non‐linear Response 

Lower EMF non‐thermal exposures may lead to greater 
physiological responses or potenLal adverse health effects 

Source: A. Philips in Electromagne_c Environments and Health in Buildings 





1 foot=50 studies/67 

16 feet=26 studies 

66 feet=14 studies 



Reported Mechanisms of EMF Damage 
by Non‐Thermal Fields 

•  AcLvaLon of Voltage‐Gated Calcium Channels 
•  Microwave Absorbing MagneLte in Brain Tissue 

•  Free Radicals causing OxidaLve Stress 
•  Enzyme System AlteraLon (cellular kinases)     
e.g ERK, MAPK 

•  DNA single strand and double strand breaks  
mutaLons can lead to serious diseases (cancer) 



EMFs affect Voltage‐Gated Calcium 
Channels on Cell Membranes 

•  Various types are present in every Cell Membrane 

•  Respond to Low Level ElectromagneLc Fields (EMFs) 

•  Causes changes in Calcium ion release in cell 

•  Response of Calcium channels to EMFs is real since 
they can be blocked by Ca++ Channel Blocker Drugs 

EMFs 



MagneLte Crystals in Human Brain 
Magnetite Crystals 5 million crystals/gram 

In Brain tissue 

100 million crystals/gram 
in brain membranes 

Magnetite absorbs wide 
range of Microwave 
Radiation with Frequency 
Absorption Spectrum  
from 0.5 – 10 GigaHertz 

Source: Kirschvink JL: Bioelectromagnetics 
              17(3):187-194, 1996 



Mechanisms of Non‐thermal EMFs 



2009 Paper 

•  OxidaLve stress from 
cell phones causes 
excess free radicals 
that contribute to 
inferLlity, sperm 
changes and cancer 



2011: Brain is sensiLve to Non‐thermal EMFs 

•  Positron Emission Tomography (PET Scan) study by Dr. Volkow  at 
NIH and Brookhaven NaLonal Laboratory showed changes in 
glucose in 3 regions of brain at non‐thermal EMFs. 

•  Metabolic effect was highest nearest to  the antenna 
•  Source: Journal American Medical AssociaLon (JAMA)  Feb 23, 2011 

Images JAMA 



•  Since 2008, concept of “Dirty Electricity” has become 
more widespread, especially work of Sam Milham MD 

•  Represents high frequency transients from digital 
equipment, dimmers, Smart Meter switching power 
supplies 

•  EHS people are especially adversely affected by these 
transients present in their house wiring 

•  Can be partly filtered out by power line capacitors 



Digital Pulses in Ground 



Digital Pulses on 60 Hz in Air 



SoluLons: Finding Our Way Forward 
•  Make Microwave Emi�ng Smart Meters voluntary  

–  This was done in the Netherlands aper customer revolt 
•  Ask ULliLes to contribute 10 cents a month for every 
     customer for new research on EMF effects of SM 
•  Fund independent studies  to demonstrate unequivocally that 

no long‐term EMF hazard  from Smart Meters exists 
•  Educate customers on the potenLal hazards of EM radiaLon 
•  Create new, lower exposure guidelines  
•  Consider widespread filtering technologies for digital noise or 

“dirty electricity” on power lines 
•  Consider reprogramming Smart Meters for transmi�ng 

readings at specific Lmes unLl a wired Ethernet or fiber‐opLc 
informaLon system is ready (Google/Yellowstrom in Germany) 

•  Envision a more Direct Current based home power system 
including transverters and home gateways that fully support 
green home‐based power generaLon and full grid integraLon. 



Thank you for your AyenLon 



Commonwealth Club of California  -  January 28, 2014 


