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Overview

On December 13, 2011, Santa Cruz County Board of Supervisors directed the Public
Health Officer to return on January 24, 2012, with an analysis of the research on the health
effects of SmartMeters.

Background

In order to analyze the potential health risks associated with SmartMeters, the following
questions should be asked:

1) What is the SmartMeter system and what is the potential
radiation exposure from the system?

2) What scientific evidence exists about the potential health risks
associated with SmartMeters?

3) Are there actions that the public might take to mitigate any potential harm
from SmartMeters?

SmartMeters are a new type of electrical meter that will measure consumer energy usage
and send the information back to the utility by a wireless signal in the form of pulsed
frequencies within the 800 MHz to 2400MHz range, contained in the microwave portion of
the electromagnetic spectrum. SmartMeters are considered part of ‘smart grid’ technology
that includes: a) a mesh network or series of pole-mounted wireless antennas at the
neighborhood level to collect and transmit wireless information from all SmartMeters in that
area back to the utility; b) collector meters, which are a special type of SmartMeter that
collects the radiofrequency or microwave radiation signals from many surrounding
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buildings (500-5000 homes or buildings) and sends the information back to the utility; and
c) proposed for the future, a power transmitter tc measure the energy use of individual
appliances (e.g. washing machines, clothes dryers, dishwasher, etc) and send information
via wireless radio frequency signal back to the SmartMeter. The primary rationale for
SmartMeters and grid networks is to more accurately monitor and direct energy usage.

The public health issue of concern in regard to SmartMeters is the involuntary exposure of
individuals and households to electromagnetic field (EMF) radiation. EMFs are
everywhere, coming from both natural and man-made sources. The three broad classes of
EMF are:

e extremely low frequency, ELF (from the sun or powerlines)

» radio frequency, RF (from communication devices, wireless devices, and SmartMeters)
» extremely high frequency, known as ionizing radiation (x-rays and gamma rays)

Much of this exposure is beyond our control and is a matter of personal choice; however,
public exposure to RF fields is growing exponentially due to the proliferation of cell phones,
and wireless fidelity (Wi-Fi) technology. To understand the relationship between EMF from
SmartMeters and other sources, it is helpful to view the electromagnetic spectrum:
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Fig. 1: The electromagnetic spectrum, showing the relation s between ELF and RF fidlds, waveength and
frequency, and the ionizing and non-ionizing portions of the spectrum.

The Federal Communications Commission (FCC) has adopted limits for Maximum
Permissable Exposure (MPE) that are based on exposure guidelines published by the
National Council on Radiation Protection and Measurements (NCRP). The limits vary with
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the frequency of the electromagnetic radiation and are expressed in units of microwatts per
centimeter squared. A SmartMeter contains two antennas whose combined time-
averaged public safety limit of exposure is 655uW/cm? (Sage, 2011). According to the
California Council on Science and Technology (CCST) Report (2011), within distances of
three to ten feet, SmartMeters would not exceed this limit. However, CCST did not
account for the frequency of transmissions, reflection factors, banks of SmartMeters firing
simultaneously, and distances closer than three feet. There are numerous situations in
which the distance between the SmartMeters and humans is less than three feet on an
ongoing basis, e.g. a SmartMeter mounted on the external wall to a bedroom with the bed
placed adjacent to that mounting next to the internal wall. That distance is estimated to be
one foot. The CCST Report also states that SmartMeters will generally transmit data once
every four hours, and once the grid is fully functional, may transmit “more frequently.” It
has been aptly demonstrated by computer modeling and real measurement of existing
meters that SmartMeters emit frequencies almost continuously, day and night, seven days
a week. Furthermore, it is not possible to program them to not operate at 100% of a duty
cycle (continuously) and therefore it should not be possible to state that SmartMeters do
not exceed the time-averaged exposure limit. Additionally, exposure is additive and
consumers may have already increased their exposures to radiofrequency radiation in the
home through the voluntary use of wireless devices such as cell and cordless phones,
personal digital assistants (PDAs), routers for internet access, home security systems,
wireless baby surveillance (baby monitors) and other emerging devices. It would be
impossible to know how close a consumer might be to their limit, making safety a
uncertainty with the installation of a mandatory SmartMeter.

This report will focus on the documented health risks of EMF in general, the relevance of
that data to SmartMeters exposure, the established guidelines for RF safety to the public
at large, and then provide recommendations to ameliorate the risk to the public’s health.

Evidence-based Health Risks of EMFs

There is no scientific literature on the health risks of SmartMeters in particular as they are
a new technology. However, there is a large body of research on the health risks of EMFs.
Much of the data is concentrated on cell phone usage and as SmartMeters occupy the
same energy spectrum as cell phones and depending on conditions, can exceed the whole
body radiation exposure of cell phones phones (see Attachment B1, Figure 4). In terms of
health risks, the causal factor under study is RF radiation whether it be from cell phones,
Wi-Fi routers, cordless phones, or SmartMeters. Therefore all available, peer-reviewed,
scientific research data can be extrapolated to apply to SmartMeters, taking into
consideration the magnitude and the intensity of the exposure.

Since the mid-1990’s the use of cellular and wireless devices has increased exponentially
exposing the public to massively increased levels of RF. There is however, debate
regarding the health risks posed to the public given these increased levels of radiation. It
must be noted that there is little basic science funding for this type of research and it is
largely funded by industry. An intriguing divide, noted by Genuis, 2011 is that most
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research carried out by independent non-government or non-industry affiliated researchers
suggests potentially serious effects from many non-ionizing radiation exposures; most
research carried out by independent non-government or non-industry affiliated researchers
suggests potentially serious effects from many non-ionizing radiation exposures research
funded by industry and some governments seems to cast doubt on the potential for harm.
Elements of the controversy stem from inability to replicate findings consistently in
laboratory animal studies. However, analysis of many of the conflicting studies is not valid
as the methodology used is not comparable. Despite this controversy, evidence is
accumulating on the results of exposure to RF at non-thermal levels including increased
permeability of the blood-brain barrier in the head (Eberhardt, 2008), harmfu! effects on
sperm, double strand breaks in DNA which could lead to cancer genesis (Phillips, 2011),
stress gene activation indicating an exposure to a toxin (Blank, 2011), and alterations in
brain glucose metabolism (Volkow, 2011).

In terms of meta-analyzed epidemiological studies, all case—control epidemiological
studies covering >10 years of cell phone use have reported an increased risk of brain
tumors from the use of mobile phones (Hallberg, 2011). Other studies have pointed to an
increasing risk of acoustic neuroma, salivary gland tumors, and eye cancer after several
years of cell phone use and the tumors occur predominantly on the same side of the head
as the phone is used. The analysis of brain cancer statistics since the mid 20" century in
several countries reveals that brain tumor formation has a long latency time, an average of
over 30 years to develop from initial damage.(Hallberg, 2011). Therefore using studies
such as the Interphone Study which looked as shorter latency periods for the development
of specific brain cancers will result in inconclusive data.

Another potential health risk related to EMF exposure, whose legitimacy as a phenomen
remains contentious, is electromagnetic hypersensitivity (EHS). In the 1950’s, various
centers in Eastern Eurcpe began to describe and treat thousands of workers, generally
employed in jobs involving microwave transmission. The afflicted individuals often
presented with symptoms such as headaches, weakness, sleep disturbance, emotional
instability, dizziness, memory impairment, fatigue, and heart palpitations. Clinical research
to verify the physiological nature of this condition did not begin in earnest until the 1990’s
and found that the EMF involved was usually within the non-ionizing range of the
electromagnetic spectrum. In the early 2000’s, estimates of the occurrence of EHS began
to swell with studies estimating the prevalence of this condition to be about 1.5% of the
population of Sweden (Hilleert et al., 2002), 3.2% in California (Levallios et al., 2002), and
8% in Germany (infas Institut fur angewandte Sozialwissenschaft GmbH, 2003).

In 2004, WHO declared EHS “a phenomenon where individuals experience adverse health
effect while using or being in the vicinity of devices emanating electric, magnetic, or
electromagnetic fields (EMFs)...Whatever its cause, EHS is a real and sometimes
debilitating problem for the affected persons (Mild et al., 2004).”

Currently, research has demonstrated objective evidence to support the EHS diagnosis,
defining pathophysiological mechanisms including immune dysregulation in vitro, with

Al



Health Risks Associated With SmartMeters Attachment B
Agenda: January 24, 2012
Page 5 of 8 ook
increased production of selected cytokines and disruption and dysregulation of
catecholamine physiology (Genuis, 2011).

Until recently, the diagnosis of EHS has not received much support from the medical
community due to lack of objective evidence. In an effort to determine the legitimacy of
EHS as a neurological disorder, however, a collection of scientists and physicians recently
conducted a double-blinded research study that concluded that “EMF hyperserisitivity can
occur as a bona fide environmentally-inducible neurological syndrome (McCarty et al.,
2011).

Safety Guidelines

The guidelines currently used by the FCC were adopted in 1996, are thermally based, and
are believed to protect against injury that may be caused by acute exposures that result in
tissue heating or electric shock. FCC guidelines have a much lower certainty of safety than
standards. Meeting the current FCC guidelines only assures that one should not have
heat damage from SmartMeter exposure. It says nothing about safety from the risk of
many chronic diseases that the public is most concerned about such as cancer,
miscarriage, birth defects, semen quality, autoimmune diseases, etc. Therefore, when it
comes to nonthermal effects of RF, FCC guidelines are irrelevant and cannot be used for
any claims of SmartMeter safety unless heat damage is involved (Li, 2011).

There are no current, relevant public safety standards for pulsed RF involving chronic
exposure of the public, nor of sensitive populations, nor of people with metal and medical
implants that can be affected both by localized heating and by electromagnetic
interference (EMI) for medical wireless implanted devices. Many other countries (9) have
significantly lower RF/MW exposure standards ranging from 0.G01 to 50 yW/cm? as
compared with the US guideline of 200-1000 uW/cm?. Note that these recommended
levels are considerably lower that the approximately 600 pW/cm?. (time-averaged) allowed
for the RFR from SmartMeters operating in the low 900 MHz band mandated by the FCC
based on only thermal consideration.

In summary, there is no scientific data to determine if there is a safe RF exposure level
regarding its non-thermal effects. The question for governmental agencies is that given
the uncertainty of safety, the evidence of existing and potential harm, should we err on the
side of safety and take the precautionary avoidance measures? The two unique features
of SmartMeter exposure are: 1) universal exposure thus far because of mandatory
installation ensuring that virtually every household is exposed; 2) involuntary exposure
whether one has a SmartMeter on their home or not due to the already ubiquitous
saturation of installation in Santa Cruz County. Governmental agencies for protecting
public health and safety should be much more vigilant towards involuntary environmental
exposures because governmental agencies are the only defense against such involuntary
exposure. Examples of actions that the public might take to limit exposure to
electromagnetic radiation can be found in Attachment B2.

41



Health Risks Associated With SmartMeters Attachment B
Agenda: January 24, 2012

Page 6 of 8
0262

References:

Balmori, A. "Electromagnetic Pollution from Phone Masts. Effects of Wildlife."
Pathophysiology (2009).

Blackman, C. "Cell Phone Radiation: Evidence from ELF and RF studies
supporting more inclusive risk identifiation assessment,." Pathophysiology
(2009): doi: 10.1016.

—. "Cell Phone Radiation: Evidence from ELF and RF Studies Supporting More
Inclusive Risk Identification Assessment." Pathophysiology (2009).

Blank, M, Goodman R. "Electromagnetic field stress living cells."
Pathophysiology (2009): doi: 10.1016.

Blank, M. "Prefice." Pathophysiology (2009): doi10.1016.

Carpenter, D. and Sage, C. "Biolnitiave Report: A Rationale for a Biologically-
based Public Exposure Standard for Electromagnetic Fields." (2007).
Carpenter, David O. "Electromagnetic Fields and Cancer: The Cost of Doing
Nothing." (2009).

Carpenter, David O. " Report on the CCST document "Health Impacts of
Radiofrequency from Smart Meters"." (n.d.).

Carpenter, David O. Sage Cindy. "Setting Prudent Public Health Policy for
Electromagnetic Field Exposures." Reviews on Environmental Health (2008):
Vol. 23 No.2 .

Consultants, Sage Associates - Environmental. "Assesments of Radiofrequency
Microwave Radiation Emmissions from SmartMeters." (2011).

Davanipour, E. Sobel. "Long Term Exposure to magnetic fields and the risks of
Alzheimer's disease and breast cancer." Pathophysiology (2009): doi: 10.1016.
De-Kun Li, MD PhD MPH. "Repsonse to CCST." Written Testimony (2009).
Genuis SJ, Lipp CT. "Electromagnetic Sensitivity: Fact or Fiction?" Sci total
Environ (2011): doi: 10.1016.

Goldworthy, Andrew. "The Biological Effect of Weak Electronmagnetic Fields."
(2007).

Hallberg O, and Morgan J. "The Potential Impact of Mobile Phone Use on trends
in Brain and CNS Tumors." Neuro and Neurophysiology (2011).

Hallberg, O et. al.,. "Apparent decreases in Swedish Public Health indicators
after 1997-Are they due to improved diagnostic or environmental factors?"
Pathophysiology (2009): doi: 10.1016.

Hankin, Norbert EPA. "Response to Janet Newton EMR Network re:
Radiofrequency Guidelines." (2002).

Hardell, L. et al.,. "Epidemiological eveidence for an association between use of
wireless phones and tumor diseases." Pathophysiology (2009): doi: 10.1016.
Hillert, L et al.,. "Prevalence of self-reported hypersensitivity to electric or
magnetic fields in a population-based questionnaire survey." Scab J Work
Environ Health 28 (2002): 33-41.

41




Health Risks Associated With SmartMeters Attachment B
Agenda: January 24, 2012
Page 7 of 8 0263

Hirsch, Daniel. "Comments on the Draft Report by the Council on Science and
Technology "Health Impacts of Radio frequency from Smart Meters"." (2011).
Hondou, Tsuyoshi. "Passive exposure to Mobile Phones: Enhancement of
Intensity by Reflection.” (2006).

Huttunen, P. et al.,. "FM-radio and TV tower signals can cause spontaneous
hand movements near moving RF relflector." Pathophysiology (2009): doi:
10.1016.

Infas. "Study on concern and anxiety of the general public with respect to the
possilble risks due to high frequency electromagnetic fields used." (2004).
Johannsson, Ollie Proffessor Dept of Neuroscience, Karolinksa Institute
Stockholm, Sweden. "Commentary." (2011).

Khurana, Vini G. et al.,. "Cell phones and brain tumors: A review including the
long-term epidemiologic data." Science Direct, Surgical Direct, Surgical
Neurology (2009).

Kreutzer, Rick CDPH. "Technical Commentary on CCST Report: Health Impact
on Radio Frequencies from SmartMeters." (2011).

Kundi, M., Hutter MP. "Mobile Phone base stations-Effects on wellbeing and
health." Pathophysiology (2099): doi:10.1016.

Lai, Henry Dept. of Bioengineering Univ. Of Washington. "Biological Effects of
Radiofrequency Radion." (2002).

Levallois, P and et al. "Study of self-reported hypersensitivity to electromagnet
fields in California." Environ Health Perspect (2002): 110 (Suppl 4); 619-23.
Levis, Angelo G. et al. "Mobile phones and head tumors. The discrepancies in
cause-effect relationships in the epidemiological studies-how do they arise?"
Environmental Health (2011).

Lotz, W. Gregory. "Letter to Richard Tell in support of RF exposure guidelines."
(n.d.): 1999.

Maret, Dr. Karl. "Commentary on the CCST report " Health Impacts of Radio
Frequency from Smart Meters"." (2011).

Mauer, Sandy EMF Network. "PG&E SmartMeters violate FCC RF Exposure
Complinace Rates." (2010).

McCarty, DE et al.,. "Electromagnetic hypersentivity: Evidence for a novel
neurological syndrome." Int. J Neurosci (2011).

Mekaya, MA et al., Dept of Biophysics University Anakara, Turkey. "Pulse
modulated 900 Mhz radiation induces hypothyroidism and apoptosis in thyroid
cells: a light, electron microscopy and immunohistochemical study." (2010).
Mild, Kjell Hansson and Emilie van Dventer Paolo Ravazzani editors Mike
Repacholi. "Electromagnetic Hypersensitivity - Proceedings International
Workshop of EMF Hypersensitivity Prague, Czech Republic ." (2004).

Neutra, Dr. Raymond Richard. "Commentary." (2011).

Organization, Word Health. "IARC Classifies radiofrequency electromagnetic
fields as possible carcinogenic to humans." (2011).

41



41

Health Risks Associated With SmartMeters Attachment B

Agenda: January 24, 2012
Page 8 of 8 0264

Organization, World Health. "Electromagnetic fields and public health: Base
stations and wireless technologies.” Fact Sheet 304 Accessed on January 31,
2011 (2006):
http://www.who.int/mediacentre/factsheets/fs304/enIndex/Html.

—. "Electromagnetic fields and public health: Electromagnetic
hypersensitivity." Fact Sheet No. 296 (2011):
http://who.who.int/mediacentre/factsheets/fs296/index.html.

—. "Interphone study reports on mobile phone use and brain cancer.” (2010).
Peevey, Michael. "Ruling and Scoping Memo to PUC: Opt out program and its
cost." (2011).

Phillips J.L. et al. "Electromagnetic fields and DNA damage." Pathophysiology
(2009): doi: 10.1016.

Pourlis, A.F. " Reproductive and developmental effects of EMF in vertebrate
models." Pathophysiology (2009): doi: 10.1016.

Sage, C and Carpenter D. O. "Public health implications of wireless
technologies." Pathophysiology (2011): 16: 233-246.

Schiz, Joachim et., al. "Cellular Phones and the Risks of Glioma and
Meningioma." American Journal of Epidemiology (2006): doi: 10.1093 .
Supervisors, Santa Cruz county Board of. "Temporary Moratorium on the
Installation of SmartMeters." (2011).

Techology, California Council on Science and. "Health Impact of Radio
Frequency Exposure from Smart Meters." (2011).

Tell, richard. "Summary Discussion of RF Fields and the PG&E SmartMeter
System (2005 report and 2008 report)." (2009).

Volkow, N. D et al.,. "Effects of cell phone radiofrequency signal exposure on
brain glucose metabolism." JAMA (2011): 305:808-13.

Yakemenko, I et al.,. "Long Term Exposure to Microwaves Provokes Cancer
Growth: Evidences from Radar and Mobile Communications systems."
Experiemental Oncology (2011).




Attachment B1

0265
Figure 4 from Hirsch; 2011
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Examples of strategies to reduce electromagnetic radiation. (Genuis SJ, 2011)

Sources of adverse EMR

Considerations to reduce EMR exposure

Cell phores and cordless phones

Wireless internet

Computers releasing high EMR

Handheld electronics (electric toothbrush,
hair dryer, Smart phone, electronic tablets,
etc.)

Fluorescent lights

Household power

High voltage power lines
substations, transmission towers,
and emitters (cell phone tower,
radar, etc.)

Utility neutral-to-ground bonded to
water pipes

* Minimize use of cell and cordless phones and
use speaker phones when possible

* Leave cell or cordless phone away from

the body rather than in pocket or attached

at the hip.

* Use wired internet

* Turn off the internet router when not in use
(e.g. night-time)

» Use power line network Kkits to achieve
internet access by using existing wiring and
avoiding wireless emissiorns.

* Limit the amount of time spent working
on a computer

* Avoid setting a laptop computer on the lap
* Increase the distance from the
transformer.

* Stay a reasonable distance away from the
computer

» Limit the use of electronics and/or revert to
using power-free devices

* Turn devices off before going to sleep

* Minimize electronics in bedrooms

» Consider using alternate lighting such as
incandescent (Uncertainty exists about the
safety of LED lights)

* Rely on natural sunlight for reading

* Measure levels of EMR and modify
exposures as possible _

* Avoid sleeping near sites of elevated EMR
» Filters can be used to mitigate dirty power

+ Consider relocating to an area not in close
proximity to high voltage power lines

* Maintain considerable distance from

emitters

* Consider forms of shielding (shielding
paints; grounded metal sheets)

* Increase size of neutral-wire to substation and
install dielectric coupling in water pipe.




