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ABSTRACT

The aim of this study is to explain the mechanism of the effect of low-level

modutated microwave radiation on brain bioelectrical oscillations. The proposed
madel of excitation by low-level microwave radlation bases on the influence of
water pelarization on hydrogen bonding forces between water molecules, caused

by this the enhancement of diffusian and consequences an neurotransmitters
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Literature Review

Effects of acute exposure to WIFI signals (2.45GHz) on
heart variability and blood pressure in Albinos rabbit
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The effects of prenatal exposure to a 900-MHz electromagnetic field on the 21-day-old male rat
heart,

Toredi §*, Hanci &7, Topai Z!, Ungl p?, Mercantepa T°, Bozkurt |, Kaya H®, Odagl E*.
& Author information
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Abstract
The growing spread of mobiis phone tise is raising concerns about the effect on human health of the electromagnetic fisld {(EMF) these
devices emit. The purpose of this sludy was to investigate the effects on rat pup heart {issue of prenatal exposure fo a 800 megahertz (MHz)
EMF. For this purpose, pregnant rals were divided into exparimental and contro! groups. Experimental group rats were exposed to a 900 MHz
EMF (1h/d) on days 13-21 of pregnancy. Measuraments were performed with rats inside the exposure box in order to determine the
distribution of EMF intensity. Our measurements showed that pregnant experimental group rals were exposad to a mean alecirical field
intensity of 13.77 V/m inside the box (0.50 W/m{2)). This study continued with male rat pups obtained from both groups. Pups were sacrificed
on postnataf day 21, and the heart issues were exlracted. Malondialdehyde, superoxide dismutase and catzlase values were significantly
higher in the experimental group rats, while gutathione values wera iower, Light microscopy reveated inagularities in heart muscle fibers and
apoptotic changes in the experimental groug. Electron microscopy revealed crista loss and swelling in the mitochandria, degeneration in

M IR REEREETIRAIVAERS in Z bands. Our study results suqaest fhat exposure to EMF in the pronatal period causes oxidative
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Effect of Wireless Network Radiation on Heart Rate
Variability

Barjinder Singh Saini and Anukul Pandey

Abstract—The health risk associnted with the lncreased
exposure ta wireless network devices like Moblle Phoues, Wi-Fi
elc, had been area of concern. In fhis paper, the effecis of
wireless nebwork radiations (WINR) on Heart Rate Variability
(HRY) had been investigated. The two non-linear idices
namely ) Approximate Eniropy (ApEn} 1) Dreirended
Fluctuntion Analysls (DFA) Lagd been nsed for deciphering the
hidden dynamies of HRV. The study comprised of 19 healthy
male subjects in the age group of 23:4.3 (nean +std dev) years.
The Electrocardlogram (ECG) of each subject obtained under
three different WNR exposure modes namely i) Least or
minjmum exposure: when WINR level is 0.4940,12 nW/n? ii)
Moderate exposnre: when WNR level is 2,08#.27 mW/m? iii)
Maxlmum or ealling mode exposure: when WNR level Is
1.654.32 Whn'. The results indicate that (here is a signifieant
increase in I'FA scaling exponeut when the WNR evel changed
from minimum fo maximum value, as p-volue <0.05, whereas
the change in mean value of ApEn was not significant due to
higher standard deviation among all the subjects. The WNR
exposure caused changes in HRV indices and # varied with
WNR level, but all the changes cannot be considered as p values
were higher,

radiation exposurs [11], [12],

Heart rafe varinbility (HRV} is n non-invasive clinical tool
to measure statug of physiological, cardiac and autonomic
nervous system (ANS) [13], [14]. The ANS modulntes the
cardiac pacemaker and provides beat-to-beat regulation of
the cardiovasoular rhytiuy, Linear and non-linear techniques
cant be used to analyze HRY [15], [16]. The present study
attempts to find cardiovasenlar effect of wireless network
radiation emitted by mobils phone and BTS in healthy young
male volunteer ensy chiair sitting position.

II. MATERIALS AND METHODS

I this study 19 healthy male subjects in the age group
2343 (mean * standord devintion) years have been
participated. The electroctrdiogram (ECG) of each subjecls
of 20 minutes durotion was obtained using Zephyr
Bichamess™ physielogical menitoring system under thres
different WNR exposurs modes nemely (i} approximately
800 meters from nearest BTS wiri}'nut mobile phone {(where
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Electromagnetic energy radiated from mobile phone alters electrocardiographic records of
patients with ischemic heart disease.

Alhusselny A", Al-Nimer M, Majeed A
@ Author information

1 Department of Medicine, College of Medicine, Diyala University, Diyala, Iraq.

Abstract
BACKGROUND: Electromagnetic energy radiated from maobils phones did not show significant effect on the bload pressure, heart rate, and
eiacirocardiographic (ECG) parameters Iis animals and humans.

AIM: This study aimed to Investigate the effect of radiofrequency of mobile phons on the electrocardiographic parameters in patients wih
history of ischemic heart disease, taking into consideration ihe gander factor.

SUBJECTS AND METHODS: A total number of 3568 participants {129 males and 227 famales) were admited In this study. They wers grouped
into: subjects without cardiac diseases {Group 1), patients with ischemic heast diseass (Group II), and patients with history of cardiac
diseases not related to myccardial ischemia (Group HN). Electrocardiogram was abfained from each patient when the mabils phone was
placed at the belt level and over precordium In turn-off mode (baseline) and turn-on mods for 40 sec ringing. The recards of ECG were
alectionically analyzed.

RESULTS: Prolengation of QTe interval was significantly cbserved in male gender of Groups | and IIl (P < 0.001). Male patients of Group |l
showad significant QTc interval prolongation (P = 0,01) and changes in the voltage criteria (P = 0,001}, Thess changes were not observed in
female patiants with ischamic heart disease. The pesition of mobils at the belt level ar over the precordium showed effacts on the heart.

PARMALHEIARMES . Th o wwdiefn i of sl obecnm comlnie e Men T oo o e Ll e T T M F IR T SIS U I ey
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900 MHz pulse-moduiated radiofrequency radiation induces oxidative stress on heart, lung, testis
and liver tissues.

Esmekava MA!, Ozer ¢, Seyhan N,

&4 Author information
1 Department of Biophysics, Gazi Unlvarsily, Faculty of Medicine, 06510 Bagevler, Ankara, Turkey. mericardag@yahoo.com

Abstract

Oxidative stress may affect many cellutar and physlological processes including gene exprassion, cell growth, and cell death. In the recent
study, we aimad to investigate whathsr 800 MHz pulse-modufatad radiofraquancy (RF) fiaids induce oxidative damage on lung, heart and
liver tissues. We assessed oxidafive damage by investigating lipid peroxidation (malondialdehyde, MDA), nitric oxide {NOx} and glutathione
{GSH; fevels which are the indicators of tissue toxicity. A total of 30 male Wistar albino rats were used in this study. Rats were divided
randomly into three groups; control group (n = 10}, sham gdroup (device off, n = 10) and 9G0 MHz pulsed-rmcdulated RF radiation group (n =
10). The RF rafs were exposed lo 806G MHz pulsed modulated RF radiation at a spaecific absorption rate (SAR) level of 1.20 Wrkg 20 min/day
for three weeks, MDA and NOx levels were increased significantly in liver, lung, testis and heart lissues of the exposed group compared fo
sham and contro! groups {p < 0.05). Conversely GSH levels were significantly lower in exposed rat tissuas (p < 0.05). No significantly
difference was observed betwsan sham and control groups. Resulis of our study showad that pulse-medutated RF radiation causes oxidative
injury in liver, ung, testis and heart tissues nmediatgd by lipid peroxidation, increased level of NOx and suppression of antioxidant defense
machanism.

PMID 21480416 DO 10.474%0nb 2011 01 84

thilexed for MEDLINE]
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Ind Haalth, 2008 Aug;46(4):40017

The infiuence of the call with a mobile phone on heart rate variability parameters in healthy
volunteers.

Andrzelak R‘, Eereba R, Poreba M, Derkacz A, Skalik R, Gac P, 8eck B, Steinmetz-Beck A, Pllecki W.
&) Author information

1 Department of Internal Medicing, Occupational Disease and Hypertansion, Wroclaw Medical University, Wroclaw, Poland.

Abstract

Itis possible that electromagnatic field (EMF) generated by mobile phonias (MP) may have an influgnce on the autonomic nervous sysfem
{ANS) and modulates the function of circulatory system. The aim of the study was to eslimate the influence of the call with a mobile phone on
heart rafe variability (HRV) in young healthy people. The time and frequency domain HRV analyses were performed to assess the changes in
sympathovagal balance in a group of 32 healthy students with normai alactrocardiogram {ECG) and echocardiogram at rest, The frequency
domain variables were computed: uftra low fraquency (ULF) power, very low frequency (VLF) power, low frequency (LF} power, high
froquency (HF) power and LF/HF ratio was dsterminad. ECG Holter monitoring was recorded in standardized conditions: from 08:00 to 09:00
in the morning In a sitfing position, within 20 min periods: before the tefephane cali (peried F), during the call with use of mobile phone (period
11}, and after the telephone call (pariod 111}, During 20 min call with a mobile phone time domain parameters such as standard deviation of all
normar sinus RR intervals (SDNN [ms]-period I: 73.94+/-25.02, period Ii: 01.63+/-35.99, period Ili: 75.06+/-27.62; I-It: p<0.05, II-Ik: p<0.05)
and standard deviation of the averaged normai sinus RR intervals for aff 5-mm segments {(SDANN [ms]--period |: 47.78+/-22.69, period :
60.72+/-27.55, perfod il: 47,12+/-23.21; I-Il: p<0.05, I-11i: p<0.05) were significantly increased. As well as very low frequency {VLF Jms2]--
period I; 456.62+-214.13, period II: 566,84 +/-216.99, period IlI; 477.43+1-203.94; -1: p<0.05), low frequency {LF [ms(2)}-period I
607.97+/-201.33, period II: 758.28+/-307.80, period Ili: 627,094/-220.33; |-1I: p<0.07, I-il: p<0.05) and high frequency (HF [ms(2)]-period |:
938.44+/-290.63. period Il: 730.31+/-445.78. period lik; 590.94+-301 84: I-I: p<0.05) combonents were the hiahest and the LF/HF ratio

10
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The influence of the call with a mobile phone on heart rate variability parameters in healthy
volunteers,

Arirzejak R1, Parsbz R, Poreba M, Derkacz A, Skallk R, Gac P, Beck B, Steinmetz-Beck A, Pilecki W.

& Author information
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Abstract
Itis possible that eleciromagnetic fieid (EMF) ganeraled by mobite phones (MP) may have an infiuence on the autonomic nervous system
(ANS} and modulales the function of circulatory system. The aim of the study was o eslimate the influsnce of the call with a mobie phone on
heart rate variability (HRV) in young healthy people. The time and frequency domain HRV analyses were performed to assess the ¢hanges in
sympathovagal balancs in a group of 32 healthy students with normal electrocardiogram (ECG) and echocardiogram at rest. The frequency
domain variables were computed: ultra low frequency (ULF) power, very fow frequency (VLF) power, low frequency (LF) power, high
frequency (HF) powar and LF/HF ratio was defermined. ECG Hotter monitoring was recorded in standardized conditions: from 08:00 to 09:00
in the moming in a sitting position, witnin 20 min pariods: before the telephona call {period 1), during the call with use of mobile phona {period
Il), and efter the telephone cal (period (11}, During 20 min cal with a mobile phon time domain parameters such as standard deviation of al
normat sinus RR intervals (SDNN {ms]-period |: 73.94+/-28.02, period ff: 91.63+/-35.99, period Hl: 75.06+/-27.62; &It p<0,05, Il p<(.05)
and standard deviation of the averaged nosmal sinus R intervals for al 5-mm segments (SDANN [ms]-period |: 47.78+/-22.68, period i
60.72+/-27.55, period Hl: 47.424-23.21; HI: p<0.05, I1-t: p<0.05) were signficantly increased. As well as very low frequency (VLF ims2)--
period I: 456.82+/-214.13, period II: 566.84+-216.99, period ll: 477.43+1-203.94; |-l p<0.05), low frequency (LF [ms(2)]-period I:
~ANTAT4.901.33, poriod I: 758.28+/-307 .20, period If: 627.09+-220.33; -1 p<0.01, I11l: p<0.05) and high frequency (HF [ms{2)}~period I
HnwingOuy 3 perod I 730 31+1-445.78, period I 580.84#:301.64; 1-: p<0.05) compenents ware the highest 2nd the LFIHF rato
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Environ Heatth Perspsct. 1979 Jun; 30: 115-121. PMCID: PMC 1637626
doi: 10.1289%shp 7830115 PMID: 446442
Research Article

Study of nonionizing microwave radiation effects upon the central nervous
system and behavior reactions.

MG Shandala, L 0 Dumanskil, M | Rudnev, L ¥ Ershova, and L # Los
» Copyrght and lLicenss information Disclaimer

This article has been cited by other articles in PMC.

Abstract

The biolegic effect of an electromagnetic field of a frequency of 2375 +/- 50 MHz was studied in rats and
rabbits in specially constructed absorbant chambers. The results of the investigations have shown that
microwave radiation of 10, 50, 500 mu W/em2 for 30 days, 7 he/day, causes a number of changes in
bivelectric brain activity and also in behavioral immunological, and cytochemical reactions. It was found
that levels of 10 and 5¢ mu W/em2 stimulate the electsic brain activity at the initia} stage of irradiation,
while a level of 500 mu W/cm? causes its suppression, as seen from the increase of slow, high amplitude

delta-waves. At 500 a1 Wrem?2 a decrease in capacity of work, in vafue of unconditioned feeding stimmius,

i investigating activity, electronic irradiation threshold, and in inhibition of cellular and humoral
immunity were alsc observed.

P | S N N Y L EE T
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Radiat Environ Bioghys. 1979 Fab 23,16(1)15-27.

Effects of modulated RF energy on the EEG of mammalian brains. Effects of acute and chrenic
irradiations,

Takashima S, Onaral B, Schwan HP.
Abstract

The effects of modufated radio frequency fields on mammalian EEGs were investigaled using acute and chronic inadiations at non-thermal
level. The EEG signals wero computer processed to ohtain power specira. Rabbits were exposed lo ths field for 2 h a day for 6 weeks at 1-
10 MHz (15 Hz modulafion) at the level of 0.5-1 kv/M. Silvar electrodes placed on the skull surface were used for recording of the EEG,
Usually they wero removed immediately after initial rocordings of the EEG and reinserted before the final and intermediate EEG recordings.
With this arrangement, modulated RF fields produced a change in EEG palterns by enhancing the low frequency components and
decreasing high frequency activities. Cn the other hand, acute irradiations did not produce noficeable changes in the EEG at the level of 0.5-
1KVIM (1-30 MHz, 60 Hz modulation) as long as the use of intracranial electrodes was avoided,

PMID: 472107 DOI: 10,1087:6/01326603

lindaxed for MEDLINE]
w1 i
ad o % :
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The California Association of Realtors’ Property Sellers Questionnaire specifically lists
“cell towers” on the disclosure form for sellers of real estate. The seller must note
“neighborhood noise, nuisance or other problems from. ” and includes cell towers and high
voltage transmission lines on the long list problems. :

The National Institute for Science, Law and Public Policy’s (NISLAPP) survey
“Neighborhood Cell Towers & Antennas—Do They Impact a Property’s Desirability?”

initiated June 2, 2014, has now been completed by 1,000 respondents as of June 28, 2014.
The survey, which circulated online through email and social networking sites, in both the
U.S. and abroad, sought to determine if nearby cell towers and antennas, or wireless antennas
placed on top of or on the side of a building, would impact a home buyer’s or renter’s interest
in a real estate property.

* The overwhelming majority of respondents (94%) reported that cell towers and
antennas in a neighborhood or on a building would impact interest in a property and
the price they would be willing to pay for it. And 79% said under no circumstances
would they ever purchase or rent a property within a few blocks of a cell tower or
antenna,

+  94% said a cell tower or group of antennas on top of, or attached to, an apartment

building would negatively impact interest in the apartment building or the price they
would be willing to pay for it.

*  79% said under no circumstances would they ever purchase or rent a property within
a few blocks of a cell tower or antennas.

* 88% said that under no circumstances would they ever purchase or rent a property
with a cell tower or group of antennas on top of, or attached to, the apartment
building.

+  89% said they were generally concerned about the increasing number of cell towers
and antennas in their residential neighborhood.

The NISLAPP also wanted to know whether respondents had previous experience with
physical or cognitive effects of wireless radiation, or if their concern about neighborhood
antennas was unrelated to personal experience with the radiation.

Of the 1,000 respondents, 57% had previously experienced cognitive effects from radiation
emitted by a cell phone, wireless router, portable phone, utility smart meter, or neighborhood
antenna or cell tower; 63% of respondents had previouslty experienced physical effects from
these devices or neighborhood towers and antennas.

https://www.businesswire.com/news/horme/20140703005726/en/Survey-National-Institute-
Science-Law-Public-Policy




STUDIES ON IMPACTS OF WIRELESS TRANSMISSION FACILITIES

The Appraisal Journal in 2006, found that buyers would pay as much as 20 percent less for a
property near a cell tower or antenna. “The Impact of Cell Phone Towers on House Prices in
Residential Neighborhoods,”

Sandy Bond, Ph.D., Ko-Kang Wang, “The Impact of Cell Phone Towers on House Prices in
Residential Neighborhoods,” The Appraisal Journal, Summer 2005, Source: Goliath business
content website.

“Cellular Phone Towers: Perceived impact on residents and property values” University of
Auckland, paper presented at the Ninth Pacific-Rim Real Estate Society Conference,
Brisbane, Australia, January 19-22, 2003; Source: Pacific Rim Real Estate Society website,

A Field Guide to Cell Towers, The National Association of Realtors

The effect of distance to cell phone towers on house prices S. Bond, Appraisal Journal, Fall
2007, Source, Appraisal Journal (Found on page 22) See also Using GIS to Measure the
Impact of Distance to Cell Phone Towers on House Prices in Florida

Florida State University Law Review Volume 24 | Issue 1 Article 5 1996 The Power Line
Dilemma: Compensation for Diminished Property Value Caused by Fear of Electromagnetic
- Fields

New Zealand Ministry for the Environment, “Appendix 5: The Impact of Cellphone Towers
on Property Values” Source: New Zealand Ministry for the Environment website

Powers, turbines and transmission lines impacts on propetty value edited by Sally Bond Sally
Sims and Peter Dent, 2014

Cell Towers are Discussed in the Written Testimony of Bobbi Borland Acting Branch Chief,
HUD Santa Ana Homeownership Center Hearing before the Subcommittee on Insurance,
Housing and Community Opportunity U.S. House of Representatives Committee on Financial
Services on “The Impact of Overhegd High Voltage Transmission Towers and Lines on
Eligibility for Federal Housing Administration (FHA) Insured Morteage Programs”
Saturday, April 14, 2012







until at least the law is complied with, and also the health consequences, and Santa

Rosa’s liability exposure have been seriously taken into account. Care for the humans,
care for the bees, we are all in this together.

Most of all, you, as individual members of this Council, are not at fault for the fact
that you now find yourselves in a difficult position, because you relied on what you were
told by industry, and now we have a GIGO problem, as best illustrated by one of the
most important articles you can read on this subject, from The Nation magazine, in
particular from the March 29, 2018 edition, please put this in your browser:

https://Www.thenation.com/article/how—big-wireless—made-us~ﬂ1ink—that~cell-phones—a.re-
safe-a-special-investigation/

As interpreted by the District of Columbia Circuit on August 9™, requires that,
affecting our whole nation, that the most preliminary NEPA report is required to be
completed before the approval of applications for telecom antenna placement in the
public right of way. Also, there is the legal point, as I currently understand it, that the
proposed enabling Ordinance was not actually passed by your Council two years ago, so
that we’ve all been without that legal rudder since then, an additional factor supporting
that all 5G and 4G applications have to be re-submitted, re-examined and at the least the
NEPA report completed before allowance of permits for these radiation-intrusive
structures.

The goal of this letter is to sufficiently acquaint you with mainstream science
findings which indicate possible harm to all DNA organisms in the Santa Rosa Valley,
from people to grapes, from the proposed dense installation of what are being labeled as
5G small cell antennas.

In order to acquaint you with these data quickly, this piece is broken down into
several sub-categories. The main thrust here is to provide hard data demonstrating that
further study by the City of Santa Rosa is mandated by the proven nature of cellular
microwave impact on living things. Provided below are issues which it is respectfully
suggested make it best for all of us if this Council will please table the approval of any
telecom antenna permit applications until, as speedily as possible, technical, scientific,
and legal analysis can be provided to the members of this Council on these issues:

1. Whether dense antenna installation presents peculiar risks of harm to the vineyards
and wineries in the Santa Rosa Valley as a whole, due to pollinator impairment.




2. Whether, in the opinion of your City Attorney, recent developments in federal and
California case law broaden the alternatives to cities facing dense microwave
deployment. '

3. Whether, mainstream scientific data indicates that saturating Santa Rosa residents
with intense 24/7 microwave will cause health problems for those residents,
including: 2) Whether the increase in density of microwave carcinogens resultant
from the proposed 5G rollout is a phenomena which through its cumulative
constancy of exposure constitutes a reportable hazard within the context of
California law pertaining to endangerment of minors.

4, Whether the City of Santa Rosa faces greater liability and litigation expense from
the issuance of these permits than it does from any telecom lawsuit threats.

5. Whether the possible use of 3G and 4G frequencies in what is being sold as a 5G
rollout has DNA rupture differentials in effect based upon frequencies.

This is provided to you electronically so that the people of the City of Santa Rosa
and residents of the Santa Rosa Valley generally can access the data stated here. Due to
intermittence in the effectiveness of the pasted in links supplied with this letter, the
reader is encouraged to cut each link and plug it into your chosen browser.

1. Science findings regarding pollinator navigation show needed further study

There is a risk to all pollinators in the Santa Rosa Valley from the now proposed
high-density telecom antenna permit applications. This discussion will be on bees.

Bees navigate by magnetic orientation. Please see the thorough discussion on this
titled Honey bees navigate using magnetic abdomens:

https://physicsworld.com/afhoney—bees-navigate-using—magnetic—abdomens/

See also from Nature a 2016 article titled Magnetic Sensing through the
Abdomen of the Honey bee which can be found at:

https://www.nature.com/articles/srep23657

Clear and convincing evidence including from the first two able studies prove that
the abdomens of honey bees have magnetite and that this provides directional and return
guidance.




It is not claimed here that Hive Collapse Disorder is a single cause process or that
microwave exposure is the sole cause. The harm from mites is recognized. The existence
of solid studies showing bees perception of polarized light is a navigation source
including in very low light conditions is also recognized.

Rather than making any overreaching pitch, it is suggested that the data are
sufficient to indicate that study of the relationship between pollinator survival and
microwave installation should be examined, not only by appropriately qualified persons
with environmental scientific credentials, but also by the City Attorney in light of
potential lawsuits against the City of Santa Rosa derivative from decreased yields
experienced by affected vineyards.

Our windshields used to clog with insects, especially in low elevation roads, like out on
37, especially between 101 and Black Point, or on 121 before Arnold Drive or on highway 12
between Ford’s Corner and the Santa Rosa line. We don’t see that any more. A recent study
showed more than 75 percent decline over 27 years in total flying insect biomass in the sample
areas studied in Germany - seec Hallmann CA, Sorg M, Jongejans E, Siepel H, Hofland N, et al.
(2017).

All life is built of DNA, not just our rapacious human species. It is scientifically
established that exposure to cellular mast radiation will cause tree withering proportional to
exposure. Please see a careful a 26 page study report on the effects of radiofrequency radiation
on trees around mobile phone base stations can be found through your search for the unusual
title ‘Bernartzky (1986), revisited’. Quoting briefly from the Abstract, after a discussion of
methods; “The measurements of all frees revealed significant differences between the
damaged side facing a phone mast and the opposite side, as well as differences between the
exposed side of damaged trees and all other groups of trees on both sides.” (emphasis added)
These findings are consistent with the determination by Dr. Henry Lai of the University of
Washington School of Medicine that DNA strand fracture results from cellular signal
exposure. There is a particularly instructive article on Dr. Lai in Seattle magazine, as
information exchange in a lawsuit turned up a memo from one telecom advocate to another
about how to ‘war game’ against Dr. I.ai.

Briefly, as thoroughly discussed in a ten page letter to Assembly Appropriations dated
July 19, 2017 in opposition to CA SB 649 ( available at www. greenswan.org) in 1983, a team at
the University of Maryland found that establishing a 7.43 concentration of DNA to plain water
resulted in a 24-fold increase in the Specific Absorption Rate of the resulting fluid, compared to
the plain water used as a base, and that the mechanism was ‘acoustic,” in physics language,
not ionic. This is consistent with the way a microwave oven works, which is that heat is the
result of molecular agitation, not the cause. The industry-lap-dog FCC continues to push that the
mechanism of causation is thermal despite the fact that our own federal government, after $25
million dollars and the efforts of our best toxicology scientists proved that the cancer mechanism
is non-thermal.




Since the swaths of more dense development in the Valley tend naturally to reside
across the Valley on level land, all insects and birds which transit the more developed
and antenna-dense areas will experience decrease in magnetite-based navigational
accuracy.

In considering these issues it is helpful to comprehend the mass extent of industry
practices in pruning publicly available information, in this regard see the article entitled
How Big Wireless Made Us Think Cell Phones Are Safe, by Mark Hertsgaard and Mark
Dowie in the March 29, 2018 edition of The Nation magazine:

https://Www.thenation.com/a:rticle/how-big~wireless—made—us~think—that—cell-phon
es-are-safe-a-special-investigation/

People concerned with the preservation of the Santa Rosa wine culture and
industry here should join together, on this Council and as friends, to insure that these
issues be decently studied before permit approval. The heart of the Valley is at stake in
more ways than one.

2. Recent developments in Federal and California case law broaden the alternatives
to cities facing dense microwave deployment,

On Aug 9, 2019, the DC Circuit Court of Appeals ruled in Case 18-1129: the
ruling means that The FCC/Wireless Industy must now complete a NEPA Environmental
Assessment (EA) and/or Environmental Impact Statement (EIS) BEFORE any CPMRA
application can be considered complete. This signals a broad and accomplished
modification of applicable law, including as to presently pending permit applications.
Under these circumstances it respectfully suggested that the City Attorney should be
allowed to determine by research and opinion report whether any arguably applicable
CPMRA shot clocks should now be considered tolled, perhaps with re-set proviso as an
adjunct aspect.

On Oct 1, 2019, the DC Circuit Court of Appeals ruled in Case 18-1051: the ruling
means the FCC willingly pulled their own teeth and no longer regulate the Internet (web
pages, video/music streaming, online gaming and other information services).

Therefore, it is humbly and respectfully suggested that the City Attorney or other
unbiased counsel determine whether it is true, as we believe, that whatever preemption
was and remains, Big Wireless has NO PREMPTION to install or operate personal
wireless facilities that emit wireless "information services" iransmissions in any
municipality in the USA, including Santa Rosa. Therefore as to those increased services,




which can be delivered without radiation through fiber optic means, the decision should
and does reside with local governance.

This also means that the Wireless Industry only has preemption to place, construct
and modify personal wireless facilities for wirelessly transmitting "telecommunications
services" (i.e. voice transmissions).

In the above regard, the proven absence of a significant gap in Verizon’s voice
transmission coverage in Santa Rosa is a very important factor in the Council's 11/5/19
decision. It is respectfully suggested that it is not necessary for the City of Santa Rosa to
‘rush to signature’ a Accommodation Agreement for these unnecessary CPMRA
installations -— because Santa Rosa residents can currently make calls on Verizon
Wireless everywhere that Verizon is proposing to install a CPMRA.

The that the recent restrictions on the FCC grab should be taken seriously, taking
into account that this is the DC Circuit, ruling on the FCC’s power grabs, which Circuit
sets the lighthouse for many other Courts. Thanks to Paul McGavin for his contributions
to this area of this document.

3. Whether, mainstream scientific data indicates that saturating Santa Rosa residents
with intenge 24/7 microwave will cause health problems for those residents,
including: 2) Whether the increase in density of microwave carcinogens resyltant -
from the proposed 5G rollout is a phenomena which through cumulative
constancy of exposure constitutes a reportable hazard within the context of

California law pertaining to endangerment of minors,

It has been long established for about two decades from the work of Dr. Henry Lai
of the University of Washington School of Medicine that cellular telephone wavelengths
cause DNA fracture. That a generally prevailing concern about EMF radiation now
exists is buttressed by, for one, the publication by Scientific American in October of an
article by Dr. Joel Moscowitz of the University California Berkeley tells us of potential
health consequences from 5G dispersal as currently contemplated by giant telecom. The
national toxicology program of the United States government’s National Institutes of
Health issued its final report on November 2, 2018 following 2 % years

On May 27, 2016 the National Toxicology Program (hereafter NTP) of the U. S.
National Institutes of Health (hereafter NIH) issued its first report on results of the
NTP’s $25 million study of whether cellular non-ionizing radiation causes cancer. The
NTP determined that cellular radiation causes an increased risk of cancer, including the
thereby-forced creation of glioma cells, the root cells of glioblastoma, the deadly brain
cancer. The study also showed that the radiation caused the formation of the cells which




cause acoustic neuroma in humans. On 2/27/16 when the NTP study results were made
public, a thorough discussion of the findings appeared in a Mother Jones article titled,
“Game-Changing” Study Links Cellphone Radiation to Cancer, which you can easily
find. Then followed nearly two years of further peer review until March 28" of 2018, when, at
the end of a three day peer consortium on the issue in Research Triangle NC the NTP used the
clarifying language that their $25 million study showed ‘clear evidence’ that cellular radiation
causes cancer. Buf that wasn’t the NTP’s final word on whether cellular microwave causes
cancer.

The final report of the National Toxicology Program on the NTP’s $25 million study was
issued on November 2, 2018, This final report confirmed the finding that microwave radiation
from cellular sources is carcinogenic, and that the mechanism of harm is non-thermal. The
entire industry-influenced ‘regulatory,” standards used by the FCC are based on the assumption
that the only possible mechanism of tissue damage is thermal. The best website for your
obtainment of scientific findings is www.ehtrust.org, for The Environmental Health Trust. At
the EHT site, please see the letters to school districts from Dr. Martha Herbert, a Pediatric
Neurologist at Massachusetts General Hospital and on the faculty of the Harvard Medical
School, citing hundreds of studies.

Hundreds of pages could easily be taken simply to list sources on this subject yet there are
sufficient sources stated above to show the 5G cancer hazard to all Santa Rosa residents.

To state it briefly: There is a sufficient national professional scientific and medical
consensus that microwave radiation, especially in near-field, is harmful, such that prudent
administrative and legislative practices should include the completion of a review of the
health consequences from increased multi-axial microwave saturation.

4. Whether the City of Santa Rosa faces greater liability and litigation expense from

the issuance of these permits than it does from any telecom lawsuit threats.

The great thing about getting a written opinion letter from a lawyer is that they
lawyer is thereafter stuck with it, right or wrong. For example, after the National
Toxicology Program of the U. S. National Institutes of Health determines that cellular
radiation causes cancer cell formation, where such an antenna generating such
carcinogenic waves is permissively placed, with revenue, on a publicly owned utility
pole, isn’t this therefore a Dangerous Condition of Public Property?

Because of what they were repeatedly told, and believed in good faith, few
professional administrators have studied deeply in this field. Seldom to we find
professional administrators who have spent more than a half hour giving serious
consideration to the actual language of the Act. As advocates our experience with
government advisory lawyers are very uneven. Some lawyers, whether or not agreeing
on a core point, will evidence actual study. Others, appear to parrot simplistic
interpretations of complex and science areas.

7




There are, for one example, legal issues concerning the extent to which application
to situations of ‘direct physical harm’ is not consistent with language norms ubiquitous
when that Bill was passed. The Act puts forth wattage limits, and preemption only
applies to approved wattage levels, whereas it has been from time to time found,
including by sophisticated meter reading in the field, that actual field antenna strength
has been far greater than claimed

But, beyond that, would you, as responsible souls on this Council, want people
who were damaged from radiation they had no way to avoid, to go without recompense
on a technicality like that? There are sophisticated legal arguments on this, in my view
Separation of Powers is at the crucible of it. But it is suggested that any experienced

lawyer long engaged with governmental entitics would agree with the following points, not
involving rocket science:

1)The defendants in a lawsuit do not get to choose whether to be sued. That choice is
made by plaintiffs’ counsel.

2) Once the involved cellular antenna box is attached to the governmental utility pole
with telecom as the tenant, the Doctrine of Fixtures from ordinary landlord tenant law
applies and a melding takes place, and plaintiffs’ counsel will allege, as is consistent
with the law, that the melded unit as a whole is now Public Property.

3) The main CA Government Code section which is pled by experienced public
entity lawyers is Dangerous Condition of Public Property, Government Code 835.

4) There is now overwhelming evidence of DNA and cellular damage from radio-
frequency EMF as emitted by cellular phones and towers. Therefore, 5G’s close
proximity radiation source is ‘dangerous’ under Government Code 835.

5} Liability of the County of Santa Rosa and other regional and local governmental
and regulated entities (here we go, PG&E again) will be alleged, and in legal logic and
fact shown to exist on multiple other basis, including joint venture and with the
damages resulting from the concurring actions of independent tortfeasors under the
Summers v. Tice approach, see 33 C2d 80.

6) In California and elsewhere, 'joint and several liability' means that a 1% liability
contributor has 100% of financial responsibility from a loss in the instance of the
insolvency (or in this instance unavailability if the 1996 Act is sustained) , the result
of the combination of the factors stated above is that all financial burdens from

cellular injury are shifted to the taxpayers.

Bottom line, if 5G is allowed in Santa Rosa in every case that arises from people
claiming injury, whether that injury is in reality from cell phones or towers, industry will say
that the 1996 Act protects them, but not the involved local entities. A far more detailed
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explanation of this issue can be found in the above July 19, 2017 letter to Assembly
Appropriations from our successful effort against CA SB 649, Importantly, 5G does not
create a ‘risk’ of injury, like some essential medicines, because the participation of our
bodies in microwave saturation is not a choice; 5G thus creates a constant hazard, not just a
risk of injury. Allowing 5G in Santa Rosa is morally wrong for the above reasons.

4. Whether the possible use of 3G and 4G frequencies in what is being sold as a

5G rollout has DNA rupture differentials in effect based upon frequencies,

The wavelengths primarily used for telephonic communication at the 800 MHz
range with spillover the 1900 MHz. As the numbers get bigger the waves get shorter
and the tops of the waves closer together.

The frequencies with the lower numbers carry data more easily than the
frequencies with the higher numbers.

As the numbers get higher it will take more power to pump any given cluster of
data. This boils down to money, in terms of dollars spent per corresponding units of
power. '

We have sometimes encountered situations where persons in policy positions
understood that they were approving 5G so-called ‘small cell’ antennas in greatly
increased density (quarter mile intervals common), but where the language of the
actual permit included a great variation in the frequencies which the applicant would
be allowed to permit to issue from the antenna involved.

Maybe this is beneath the dignity I try for, but it occurred to me that if one
were to think of this in golfing terms, the lower frequencies at the 800 MHz range
especially (with spillover the 1900 MIlz) are like a TaylorMade M6 Driver, it will hit
the ball a long distance; the 5G is more like a putter.

As the frequency goes up the distance that ball can be driven diminishes the
higher the frequency to lower the effective range because it’s not a very good
frequency it’s not very efficient frequency.

It is my understanding that in Santa Rosa 800 MHz and 1900 MHz by spillover
are the primary frequencies that your use for telephonic processes because those are
very efficient and that means dollar efficient frequencies takes less energy and energy
cost money; 800 MHz or the 1900 MHz venue have far greater penetration range then
5G which is the technical justification for this 5G dispersal. The effect of this is that
if the 5G signal is sufficient to allow receipt in a room in your residence, then it is
sufficient to bathe you in microwave 24/7.




It is beyond any letter to treat this fully. It is of independent value to have
understand the basics of frequencies and penetration and range, and that’s all which
I’ve sought to get across here. In addition, if sometimes a telecom person might say
or imply ‘don’t worry, it’s just 4G,’ the data show that isn’t a good thing to couple
unavoidable long reach signal with constantly penetrating high density.

Conclusion

This is a hastily assembled letter, taking assistance from many, and in several
instances tailoring language from prior works involving Marin County or then-
pending California legislation, and most of all I have included the same pollinator
data as was recently submitted to Napa, because, like I said, and the lyrics of that 60's
song refrained, we are all in this together.

The core point defended here is that there exist a substantial number of issues
which should be vetted carefully before the City of Santa Rosa proceeds with further
so-called 5G applications for permit. The term “so-called,’ is not stated out of
meanness, but simply to clarify that many such applications have been found to
contain immense elasticity wattage and type, with such issues left to the later un-
encumbered choice of the telecom provider, in a situation, which is the main point
here, that this stuff needs to be studied, first,

In order to provide the broadest level of documented sources of scientific
expertise a copy of a letter from Beatrice Golomb MD PhD, Professor of Medicine,
University of California, San Diego, is attached to the electronic, but due to the pages
taken (22) for the 360 scientific presentations, not the paper, variant of this letter. My
assignment is to provide data sources, the data are clear that cellular microwave is
carcinogenic as well as damaging to agriculture, and, here, to the historic Santa Rosa
wine culture which has made this valley the destination it is today.

vabiol ot &

Harry V. Lehmann
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Beatrice Alexandra Golomb, M, PhD
Professor of Medicine
UC San Diego School o Medieine
9500 Gilman Drive, #0995
La Jolla, CA 92093-0005
Phone: 858 558-4930 x201
August 18,2017
To whom it may concern.

1 urge in the strongest terms that you vigorously oppose California SB 649,
If this bill passes, many people will suffer greatly, and needlessly, as a direct result.

This sounds like hyperbole. ft is not.

My research group at UC San Diego alone has received hundreds of communications from people who
have developed serious health problems from electromagnetic radiation, following introduction of new
technologies. Others with whom | am in communication, have independently received hundreds of
similar reports. Most likely these arc a tip of an iceberg of tens or perhaps hundreds of thousands of
affected person. As eacli new technology leading to further exposure to electromagnetic radiation is
introduced — and particularly introduced in a fashion that prevents vulnerable individuals from avoiding :
it - a new group become sensitized to health effects. This is particularly true for pulsed sighals in the
racliownve and microwave portion of the specteum, the type for which the proposed bill SB 640 will
bypass local contral.

Mechanisms by which health effects are exerted have been shown to include oxidative stress (the type
of injury against which antioxidants protcet .sec optional section below), damage 1o mitochondria (the
energy producing parts of cells), damage to cell membranes' 2, and via these mechanisms, an impaired
“blood brain barrier™* {the blood brain barrier defends the brain against introduction of foreign
substances and toxins: additionally, disruption can lead to brain edema®), constriction of blood vessels
and impaired blood flow o the brain’, and triggering of autoimmune reactions™”. Following a large
exposure. that depresses antioxidant defenses, magnifying vulnerability to future exposures, some
persons no longer tolerate inany other forms and intensities of electromagnetic radiation that previously
caused them no problem. and that currently cause others no problem. But this group deserves — nay
needs -- the right to be able o avoid these exposures.

Affected individuals not only experience “symptoms” that “merely” cause them distress and
suffering, when they arce exposed — symptoms like headaches'® ', ringing cars’™ ' and chest pain'” from
impaired blood flow, heart thythm abnormalities'™ . and inability to sleep'™'". These symptoms arisc
from physiological injury. Moreover, many experience significant health problems that can include
seizures'!, heart failure, hearing loss™ ' and severe cognitive impairment'" ', The mechanisms
involved are those alse involved in development and progression of neurodegenerative conditions
including Alzheimer's discase'®,
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Fully half who were employed witen their problems developed lost their job because of the
problem, among participants of a survey we conducted, They reported that their condition had cost
them up to 2 million dollars to date. Many had lost their homes. A number became homeless, and have
swelled Lhe ranks of so-called “EMF refugees™"™"”. Among those affected, many were previously high
functioning individuals - engineers, doctors, lawyers. The best and the brightest are among those whose
lives — and ability to contribute 10 society ~will be destroyed. High profile individuals with
acknowledged electrohypersensitivity include, for instance, Gro Harlem Brundtland - the former 3-time
Prime Minister of Norway and former Director General of the World Health Or anization®®; Matti
Niemela, former Nokia Technology chicf®': as well as the wife of Frank Clegg®, who formerly headed
Microsofl Canada and is current head of Canadians for Safe Technology™.

Each new roll-out of electromagnetic technology for which exposure is obligatory, swells the ranks
of those who develop problems with electromagnetic ficlds (EMF).- particularly following a
significant exposure to pulsed radiowave-microwave radiation, and particularty when people have no
ability to avoid it.

Many state that they didn’t give eredence to the problem (if they had heard of it at all) until they
themselves fell prey to it

This is not a psychologically driven condition, Multiple objective ph}»siological changes reflecting
mechanisms of injury have been shown in persons with this condition®® 5,

The role for oxidative stress, that has heen shown in innumerable studies (below), is affirmed by
evidence of a link of this condition to genctic variants in antioxidant defenses, that are less avid in
defending against oxidative stress™ People cannot manipulate their genes. to produce such an outcome
by suggestibility.

An analysis by a University of Washington researcher showed that most studies funded by
industry reported failure to show physiological effects. However, most studies without such
industry bias affirmed effects, This is redolent of findings shown in medicine®®, regarding which the
former editor in chief of the BMI (the British Medical Journal), Richard Smith, noted, based on findings
of a study, “This {result} suggests that, far from conflict of interest being unimportant in the objective
and pure world of science where method and the quality of data is everything, it is the main factor
determining the result of studies.". So where articles deny injury from nonionizing radiowave-
microwave radiation, there is commonly 4 stake aligned with financial benefit from such denial.

Those whao are affected arc in desperate need of profection by our cleeted officials. They need
creation of safe spaces and housing, and roadways to allow travel, not removal of any prospect of one;
protection of local rights to make decisiots - not removal of any recourse or ahility to avoid what
injurcs them, They are far more strongly in need of protections than a great many protected classes -
their problems arose due 1o actions of others, against which they were given no control — and can be
reversed, in most cases, if the assault on them is rolled back. Through no fault of their own, and in some
cases against their will (e.g. before opl out was permitted with smart meters), they were subjected 10 an
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exposure that has altered their lives as they knew thent. and foreed them — needlessly - to the margins of
society.

Let our focus be on safer, wired and well shielded technology ~ not more wireless.

This legislation, if passed, and the resulting unrestricted roll-out of this technology, wili

predictably and directly injure and disable a new group, and add depth of suffering to those already
affected.

In other spheres we abridge freedoms to proteet the vulnerable few. We require that every
schoolchild be vaceinated, supposedly to protect the vulnerable few who may not respond effectivety to
a vaccine. The need to protect the vulnerable group is deemed to be so great that it justifies the decision
1o abridge individual rights.

[1t contrast, this bill seeks to abridge individual freedoms, and local rights, in the service of
harming a vulnerable group, and creating a new one.

(The common factor appears to be that in both cases, the direction is aligned with a powerful industry
that influences political decisions,)

Luckily. no abridgment of individual rights and freedoms is required to protect,t here.

If any group can opt out (such as, 1 understand, firefighters*)*®; then every group deserves that equal
right. Others should not be second class citizens, subject to fewer protections.

[t would go far to helping this cause if anyone complicit in promoting or passing the legislation (and
then alter that, their families) were required (o be the first subjected, for a substantial test period, to the
greatest amount of exposure that anyone else (and their families) may be subjected to, when new
policies of this type are rolled out, It will stili not do them equal damage; because they may not represent
the vulnerabilitics that others will have; but such a policy might help them to think twice. Thaf is a bill 1
would strongly endorse,

Most who are now affected — were not, until they were. This may become you - or your child or
grandchild. Morcover, if you have a child. ora grandchild, his sperm, or her eggs (afl of which she will
already have by the time she is a fetus in utero), will be affeeted by the oxidative stress damage created
by the electromagnetic radiation, in a fashion that may affect your future generations irreparably.

[t was noted above that, among survey completers, fully half of those who were employed at the time
they developed electrosensitivity, lost employment die fo this problem. (This may understate the scope
of the tragedy, since this most-affected group may be least likely to be able to respond to an online
survey.) Many who previously had no problem navigating in the world are now restricted from
recess to basic services like hospital care, post offices and libraries because of these problems. With
each new introduction of technology that exposes many to yet a new nondiscretionary source of
electromagnetic radiation, particularly (but not exclusively) that which cmits pulsed radiation in the
radiowave-microwave part of the spectrum, a new group of people are affected; and the suffering of
those who are already affceted increases greatly.
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Please, defend the public and our future, Protect the rights of the individual and the locality, against a
farm of incursion that will lead to serious harm to some - and set 2 tervible precedent. Yote no on
California SB 649, and urge that everyone else do the same,

Sincerely.

Beatrice Alexandra Golomb. MD. PhD
Professor of Medicine
UC San Dicge School of Medicine

*Comment on the fire fighter exemption:*The legislature granted an exemption from SB 649 to the
firefighters who requested it for health reasons. Throughout California firefighters have long complaincd
of ofien disabling symptoms from cell towers on their stations. Cities frequently rent out space on fire
stations to add to city revenue. ...Symptoms experienced by the firefighters have included neurological
impairment including severe headache, confusion, inability to focus, lethargy, inability to sleep, and
inability 1o wake up for 911 emergency calls. Fircfighters have reported getting lost on 911 calls in the
same commimity they grew up in, and one veteran medic forgot where he was in the midst of basic CPR
on a cardiac victim and couldn’t recall how to start the procedurc over again...Prior to the installation of
the tower on his station, this medic had not made a single mistake in 20 years. A pilot study (2004) of
California firefighters showed brain abnormalitics, cognitive impairment, delayed reaction time, and
lack of impulse control in all 6 firefighters tested (https://ecfsapi.fec.gov/file/70221 17660.pdf). This
study led to the overwhelming passage of Resolution 15 by the International Association of Firefighters
in Boston in August 2004. Res. |5 called for further study and was amended to impose a moratorium on
the placement of cell towers on fire stations throughout the US and Canada.”'® 8

Clearly. others who experience similar problems also deserve protections.

Optional -~ More on the Science
There is a robust literature showing that electromagnetic radiation, including in
nonionizing frequencies, and at leveis™ ¥ below those that are cause thermal effects
(heating) — causes physin!()ﬁical eflects, injury, and cell death ~not only in humans but
inany animals and plants® 3% nsurprisingly. industry has sought - against the tide of
evidence to the contrary - to maintain that radiation must be ionizing or heating to cause
injury.

Scores or hundreds of studies show that radiation, including specifically radiowave-
microwave spectrum-radiation, and including low-level exposure, can impair antioxidant
defenses, increase “oxidative stress” (free radical injury) and damage mitochondria, the
energy producing parts of cellg': 33 50-6930. 7010410513636, 135171 ppace effects occur with
fonizing and nonionizing radiation. at thermal and subthermal levels. (Indeced, much or most
of the damage by ionizing radiation, and radiation above the thermal limit, oceurs by
mechanisms also documented to occur without ionization, and below the thermal limit.) These
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mechanisms cohere with the mechanisms documented to play a role in symptoms and heaith
conditions that are reported in those who are electrosensitive — extending to seizures' ™',

\ 184 - , 2 .
heart failure'”"'™ and cognitive decling® 12 57 198. 185-195

These mechanisms have known involvement in induction of brain cancer, metabolic
diseases like obesity and dia betes, autism, autoimmune disease, and neurodegenerative
conditions, conditions that have exploded. In each case these have been linked, or
presumptively linked. in some studies to electromagnctic radiation® % 16 . 196-219

Such radiation also has effects on sperm®® '™ 220228, 104 vhe HNA of sperm™” (consistent
with recent news reports of marked recent declines in spern counts and function)..

Such radiation also has toxic effects in Pregnancym, to the fetus and subsequent

offspring3-23 including at low levels™, and is tied to developmental problems in later

H I3 : s 4 -2 - [

life, ncluding attention deficit and hypernctivity’" 2> 1t is critical to defend pregnant
women (and eggs of girls who may at a later time become pregnant) from exposures with such

toxicity.

Electromagnetic radiation across much or most of the spectrum (not excluding visibie
tight) has been shown to depress levels of melatonin®™ LT hich is best known for its
role in sleep (and indeed, impaired steep is the most consistent symptom in afTected
individuals™™ ),

Melatonin is in fact a eritical antioxidant that defends the body against harm from many
toxic exposures’ 2% including electromagnetic radiation jtself ®'- 066782101107, 118121, 13%.
4. 151 2004, 249, 267284 reducing the oxidative stress that is implicated in cancer, metabolic
diseases like obesity and diabetes, autism, autoimmune d isease, bipolar disorder and

) . . 9, 285-329330-
|31;3L|1'0degcncralwc conditions, and that also plays a role in heart attack and stroke® 2
343

Radiation, and specifically radiation in the radiowave-microwave portion of the
spectrum can also depress levels of other critical antioxidant systems that also defend the
body against chemnical. radiation, and other sources of injury. Thesc other antioxidant systems
. PR L s B1. 102, 115, 116, 233, 344-35
include the glutathione system, supcroxide dismutase and catalase -
which arc also involved in defending against health problems.

This suggests that depression of antioxidant defenses due to electromagnetic radiation
may magnify risk of chemicaily induced health effeets (and depression of antioxidant
systems due to some chemicals may amplify risk of harm from electromagnetic
radiation). Indeed just such effects have been reported”’ %,







Recommended revisions and safeguards necessary to protect the City of Santa

Rosa and the public interest of residents: Telecommunications Ordinance

All wireless facilities, whether small cells, cell towers, or other wireless telecommunications facilities (WTFs)
require a Conditional Use Permit by the planning department followed by an encroachment permit. Notices
in either in newspaper, website no less than 14 days prior to the date of the hearing.

Notification of all property owners within 1,500 feet of the proposed instaltation within 14 days of public
hearing.

1,500 Foot Setback from other small cell installations: Every effort shall be made to locate small cell
instailations no less than 1,500 feet away from the Permittee’s or any Lessee's nearest other small cell
installation, or within 1,500 feet of any permanent residential dwelling. Examples of setbacks between small
cells (SCF): Calabasas, Petaluma, Fairfax, Mill Valley, Marin County, and San Ramon {all California
jurisdictions) require 1,500 feet between SCFs.

Radiofrequency Data Report Requirement: Have a thorough radiofrequency data requirement as part of the
submittal for consultants. For all applications require that both an RF Compliance Report signed by a
registered Professional Engineer, and a supporting RF is mandatory.

Preferred or Disfavored Locations: In addition to residential areas, designate areas where cell towers are
disfavored and not permitted, i.e. near schools/colleges, senior centers, health care facilities, day care
facilities, city buildings, sensitive habitats, on ridge lines, public parks, Historic Overlay Districts, in open
spaces or where they are favored i.e. commercial zoning areas, industrial zoning areas.

Disfavored Location: Every effort should be made to avoid placement of small cell installations in close
proximity to residences, particularly from sleeping and living areas. Viable and defendable setbacks will vary
based on zoning.

Prohibited Zones for Small Cells: Prohibits small cell telecommunication facilities in residential zones and
multi-family zoning districts (Mill Valley, Petaluma, Marin County).

General Liability Insurance $ 2-5 million fo protect the City of Santa Rosa: The permittee shall obtain, pay
for and maintain, in full force and effect untit the facility approved by the permit is removed in its entirety
from the public right-of-way, an insurance policy or policies of commercial general liability insurance, with
minimum limits of Two Million Dollars ($2,000,000) for each occurrence and Four Miflion Dollars
($4,000,000) in the aggregate, that fully protects the City from claims and suits for boards, commissions,
officers, officials, agents, consultants, employees and volunteers as additional named insureds, be issued
by an insurer admitted in the State of California with a rating of at least a A:Vll in the [atest edition of A.M,
Best's Insurance Guide, and include an endorsement providing that the policies cannot be canceled or
reduced except with thirty (30) days prior written nofice to the city, except for canceliation due to
nonpayment of premium. (Note the reinsurance and insurance industry has refused to insure the wireless
communications industry for 4G and 5G technology. )

Authorization from Property Owner: If the facility will be ocated on or in the property of someone other than
the owner of the facility (such as a street light pole, street signal pole, utility pole, utility cabinet, vault, or
cable conduit), the applicant shall provide a duly executed written authorization from the property owner(s)
authorizing the placement of the facility on or in the property owner's property.

Community Meeting: The applicant would be required to hold a community meeting at least two weeks prior
to the planning commission hearing on the use permit.

FCC Clause: Have a clause voiding the agreement with the telecommunications company (permittee) or
requiring modification in the event of a regulatory change (overtuming the current FCC Orders).




Significant Gap in coverage: Maintain requirement for significant gap in coverage to be identified for
approval of both smali cells and cell towers. Independent wireless consultant shall be retained by the City,
paid for by the Permitee to establish whether there exists a significant gap in coverage.

Least Infrusive Methods: Maintain requirement for the least intrusive methods to fill the gap for both small
cells and cell towers. A justification study which includes the rationale for selecting the proposed use; if
applicable, a detailed explanation of the coverage gap that the proposed use would serve; and how the
proposed use is the least intrusive means for the applicant to provide wireless service. Said study shall
include all existing structures and/or alternative sites evaluated for potential installation of the proposed
facility and why said altemnatives are not a viable option. (Old-Palos Verdes)

Require Mock-up: Require full-size mock-up of proposed SCFs and other pertinent information in order to
adequately consider the same potential impacts. It also may want to adopt Larkspur's approach to require
construction drawings, a site survey, and photo simulations. (Boulder, CO Report )

Drip line of tree/heritage trees: No facility shall be permitted to be installed in the drip line of any tree in the
right-of-way.... (Old-Palos Verdes) '

Speculative Equipment Prohibited. Prohibit the practice of “pre-approving” wireless equipment or other
improvements that the applicant does not presently intend to install but may wish to install at some
undetermined future time does not serve the public's best interest. The City shall not approve any
equipment or other improvements in connection with an existing Wireless Telecommunications Facility.

Americans with Disabilities Act (ADA) Compliance. All facilities shall be in compliance with the Americans
with Disabilities Act (ADA).

Noise Complaints: If a nearby property owner registers a noise complaint, the city shall forward the same to
the permittee. Said compliant shall be reviewed and evaluated by the applicant. The permittee shall have
ten (10) business days to file a written response regarding the complaint, which shall include any applicable
remedial measures. If the city determines the complaint is valid and the applicant has not taken any steps to
minimize the noise, the city may hire a consultant to study, examine and evaluate the noise complaint and
the permittee shall pay the fee for the consultant if the site is found in violation of this chapter. The matter
shall be reviewed by the Director of PRMD. If the director determines sound proofing or other sound
attenuation measures shouid be required to bring the project into compliance with the Code, the director
may impose conditions on the project to achieve said objective. (Old- Palos Verdes)

Endangerment, interference: No person shall install, use or maintain any facility which in whole or in part
rests upon, in or over any public right-of-way, when such installation, use or maintenance endangers or is
reasonably likely to endanger the safety of persons or property, or when such site or location is used for
public utility purposes, public transportation purposes or other governmental use, or when such facility
unreasonably interferes with or unreasonably impedes the flow of pedestrian or vehicular traffic including
any legally parked or stopped vehicle, the ingress into or egress from any residence or place of business,
the use of poles, posts, traffic signs or signals, hydrants, mailboxes, permitted sidewalk dining, permitted
street fumiture or other objects permitted at or near said location.

Independent Expert. The City is authorized to retain on behalf of the city an independent, qualified
consultant to review any application for a permit for a wireless telecommunications facility. The review is
intended to be a review of technical aspects of the proposed wireless telecommunications facility and shall
address all aspects of the County's telecommunications ordinance.

Annual Recertification: Each year, commencing on the first anniversary of the issuance of the permit, the
Permittee shall submit to the City an affidavit which shall list all active small cefl wireless installations it owns
within the City by location, certifying that (1} each active small cell installation is covered by liability
insurance in the amount of $2,000,000 per installation, naming the City as additional insured; and (2) each
active installation has been inspected for safety and found to be in sound working condition and in
compliance with all federal safety regulations conceming RF exposure limits applicable at the time.

Random Testing for RF Compliance: The City shall have the right to employ a qualified RF engineer to
conduct at least annual random and unannounced testing of the Permittee’s small cell wireless installations




located within the County to certify their compliance with ail current FCC radio-frequency emission limits as
they pertain to exposure to the general public. The reasonable cost of such tests shall be paid by the
Permittee. The FCC's RF emissions standards and regulations may be revised in the future. The proposed
measure would ensure that wireless telecommunications facilities are not locked in fo outdated emissions
standards or FCC regulations.

Vioiation of compliance Notification: In the event that such independent tests reveal that any small cell
installation or installations owned or operated by Permittee or its Lessees, singularly or in the aggregate, is
emitting RF radiation in excess of FCC exposure guidelines as they pertain to the general public, the City
shall notify the Permittee and all residents living within 1500 feet of the small cell instaliation(s) of the
violation, and the Permittee shall have forty-eight (48) hours to bring the small cell installation(s) into
compliance. There will be a $500,000 Compliance Bond, failure to bring the small cell instaltation(s) into
compiiance shall result in the forfeiture of all or part of the Compliance Bond, and the City shall have the
right to require the removal of such installation(s), as the City in its sole discretion may determine is in the
public interest.

Non-acceptance of Applications: Where such annual re-certification has not been properly or timely
submitted, or equipment no longer in use has not been removed within the required 30-day period, no
further applications for small cell wireless installations will be accepted by the City until such time as the
annual re-certification has been submitted and all fees and fines paid.

Fall Zone: The proposed small cell installation shall have an adequate fali zone to minimize the possibility of
damage or injury resulting from pole collapse or failure, ice fall or debris fall, and to avoid or minimize all
other impacts upon adjoining property

Aesthetics and Undergrounding: All equipment not to be installed on or inside the pole must be located
underground, flush to the ground, within three (3} feet of the utility pole. Each installation is to have its own
dedicated power source to be installed and metered separately.

For any Close Proximity Microwave Radiation Antennas (CPMRA) Wireless Telecommunications Facility
(WTF) that is installed in the public rights-of-way, or attached to any building, or has antennas installed at
height that is iower than 100 feet off the ground, the applicant must install only antennas, radios and
supporting equipment that have no chance of exceeding a total of 40 milliwatts of effective radiated
power from all of the equipment operating at or connected to this specific WTF."

The City will do this to protect the quiet enjoyment of the City of Santa Rosa streets and to protect from
negafive health consequences and safety concems — which are all considered aesthetic considerations,
according to the CA Supreme Court. —> hitps://scientists4wiredtech.com/2019-ca-supreme-court-decision-t-
mobile-v-san-francisco/

A side benefit of this regulations is that the maximum of 40 milliwatts of effective radiated power per CPMRA
enables Telecommunications Service up to around 2,500 feet from the CPMRA (twice the industry-claimed
desired distance), is within the Bioinitiative RF-EMR exposure guidelines and is compliant with the FCC RF-
EMR exposure guidelines.

Wireless Telecommunications Facilities (WTFs) with cellular antennas of any size or shape need sufficient
vertical and horizontal setbacks from where people live, sleep and heal. Installing antennas 25-50 feet off the
ground and closer than 1,500 feet to residences harms residents' safety, privacy and property values.

Many are familiar with 50/50 solutions to problems, but any town has the opportunity to adopt a 150/150
solution:

o Any town could require that WTF antennas be installed only on private, applicant-owned poles that
have antennas installed no lower than 150 feet higher than the highest roof within a 1,500 foot
radius of any WTF.

o Any town could require that the applicant only install equipment that has no chance of outputting
Effective Radiated Power any higher than 150 milliwatts {0.15 Watts) from the face of the antenna
shroud.




*  Aesthetic Requirements: The following aesthetic considerations should be inciuded in the revised
Telecommunications Ordinance

o]

o O O 0O o 0 0

*Size of antennas, equipment boxes, and cabling;

Painting of attachments to match mounting structures;

Use of shrouds, stealth techniques, or other camouflage;

Flush-mounting of antennas;

Piacement of equipment in the pole base rather than on the outside of the pole;
Consistency with the character of historic neighborhoods;

Minimum spacing between attachments;" and

Aesthetic standards for residential neighborhoods, including “any minimum setback from dwellings
parks, or playgrounds and minimum setback from dwellings, parks, or playgrounds; maximum
structure heights; or limitations on the use of small, decorative structures as mounting locations.”




Kim Schroeder, Resident of Santa Rosa, CA

To: Santa Rosa City Council

RE:12/10/19 Santa Rosa City Council agenda item 3.1- WIRELESS SMALL CELL

DEPLOYMENT ON CITY OWNED STREET LIGHTS AND JOINT UTILITY POLES
Addendum

Exhibit A
Solutions

City Owned Poles

e Limited deployment for each provider (maximum of 6
locations) e Deployments in non-residential areas only

* Increase transparency and improve educational materials

» Map portal

* Access to studies (RF)

¢ Improved notification and community engagement

* Align code sections and telecommunications policy

e Improve emergency alerting

« Develop solutions for aesthetic concerns

s Allow additional location flexibility







10.

11.

12

13.

14,

15.

16.

Kesari KK, Agarwal A, Henkel R. Radiations and male fertility. Reprod Biol Endocrinol.
2018 Dec 9;16(1):118. doi: 10.1186/512958-018-0431-1.

Houston B., et al. “The effects of radiofrequency electromagnetic radiation on sperm
function.” Reproduction, 2016,

Sepehrimanesh, Masood and Devra Lee Davis. “Proteomic impacts of electromagnetic
fields on the male reproductive systern.” Comparative Clinical Pathology, 2016, pp. 1-5.
Adams, J., et al. “Effect of mobile telephones on sperm quality: A systematic review and
meta-analysis.” Environment International, vol. 80, 2014, pp. 106-12,

Merhi, Zaher O. “Challenging cell phone impact on reproduction: A Review.” Journal
of Assist Reprod Genet, vol. 29, no. 4, 2012, pp. 293-97.

Gye, Myung Chan and Chan Jin Park. “Review: Effect of electromagnetic field exposure
on the reproductive system.” Clinical and Experimental Reproductive Medicine, vol. 39,
no. 1, 2012, pp. 1-9.

La Vignera, S., et al. “Effects of the exposure to mobile phones on male reproduction: a
review of the literature.” Journal of Andrology, vol. 33, no. 3, 2012, pp. 350-56.

Desai, N.R., K.K. Kesari and A, Agarwal. “Pathophysiology of cell phone radiation:
oxidative stress and carcinogenesis with focus on male reproductive system.”
Reproductive Biology and Endocrinology, vol. 7, no. 114, 2009,

Kamali, K., et al. “Effects of electromagnetic waves emitted from 3G+ wi-fi modems on
human semen analysis.” Urologia 14.0 (2017).

Kuzay, D., et al. "Oxidative effects of extremely low frequency magnetic field and radio
frequency radiation on testes tissues of diabetic and healthy rats.” Bratislava Medical
Journal, vol. 118, no. 5, 2017, pp. 278-82.

Parsanezhad, M.E., et al. “Exposure to radiofreguency tadiation emitied from mobile
phone jammers adversely atfects the quality of human sperm.” International Journal of
Radiation Research, vol. 15, no. 1, 2017.

. Solek P., et al. “Pulsed or continugus electromagnetic field induce p53/p21_wmediated

apoptotic signaling pathway in mouse spermatogenic cells in vitro and thus may affect
male fertility.” Toxicology, 2017.

Oyewopo, A.O,, et al. "Radiofreguency electromagnetic radiation from cell phone causes
defective testicular function in male Wistar rats.” Andrologia, 2017.

Odaci, E., et al. “Effects of prenatal exposure to a 900 MHz electromagnetic field on 60-
day-old rat testis and epididymal sperm quality.” Biotechnic and Histochemistry, vol, 91,
no. 1, 2016, pp. 9-19.

Akdag, M.Z,, et al. “Does prolonged radiofrequency radiation emitted from Wi-Fi devices
induce DNA damage in various tissues of rats?” Journal of Chemical Neuroanatomy, vol.
75, pt. B, 2016, pp. 116-22.

Yiiksel, M., M. Naziroglu and M.O. Ozkaya. “Long-term exposure to electromagnetic
radiation from mobile phones and Wi-Fi devices decreases plasma prolactin,
progesterane, and estrogen levels but increases uterine oxidative stress in pregnant rats
and their offspring.” Endocrine, vol. 52, no, 2, 2016, pp. 352-62.




17.

18

19.

20.

21,

22.

23.

24.

25,

26.

Bakacak, M., et al. “The effects of electromagnetic fields on the number of ovarian
primordial follicles: An exparimental study.” Kaohsiung Journal of Medical Science, vol.
31, no. 6, 2015, pp. 287-92.

. Azadi, Oskouyi E,, et al. “Effects of microwaves (950 MHZ mobile phone) on

morphometric and apoptotic changes of rabbit epididymis.” Androfogia, 2014.

Shahin, S., etal. “2.45 GHz Microwava Irradiation Adversely Affects Reproductive
Function in Male Mouse, Mus musculus by inducing Oxidative and Nitrosative Stress”.
Free Radical Research, vol. 48, no. 5, 2014, pp. 511-25.

Atasoy, H.1, et al. “immunchistopathologic demonstration of deleterious effects on
growing rat testes of radiofrequency waves emitted from conventional Wi-Fi devices.”
Journal of Pediatric Urology, vol. 9, no. 2, 2013, pp. 223-9.

Ghanbari, M., et al. “The Effects of Cell Phone Waves {900 MHz-GSM Band) on Sperm
Parameters and Total Antioxidant Capacity in Rats.” International Journal of Fertility and
Sterility, vol. 7, no. 1, 2013, pp. 21-8.

Avendafio C, et al. “Use of laptop computers connected to internet through Wi-Fi
decreases human sperm motility and increases sperm DNA fragmentation.” Fertility and
Sterility, vol. 97, no. 1, 2012, pp. 39-45.

Panagopoulos, D. “Effect of microwave exposure on the ovarian development of
Drosophila melanogaster. Cell Biochemistry and Biophysics, vol. 63, no. 2, 2012, pp. 121-
32.

Agarwal, A,, et al. “Effects of radiofrequency electromagnetic waves {(RFEMW) from
cellular phones on human ejaculated semen: an in vitro pilot study.” Fertility and
Sterility, vol. 4, 2009, pp. 1318-25

Deluliis, G.N., et al. “Mobile phone radiation induces reactive oxygen species production
and DNA damage in human spermatozoa in vitro. Plos One, vol. 4, no. 7, 2009.

Gul, A., H. Celebi and S. Ugras. “The effects of microwave emitted by cellular phones on
ovarian follicies in rats.” Arch Gynecol Obstet, vol. 280, no. 5, 2009, pp. 729-33.







Keywords

Proteome Mobile phone FElectromagnetic Male-mediated teratogen
Blood-testis-barrier Heat-shock proteins
This is a preview of subscription content, log in to check access.

Notes
Compliance with ethical standards

Conflict of interest

The authors declare that they have no conflict of interest.

Research involving human participants and/or
animals

This article does not contain any studies with human participants or animals
performed by any of the authors.

Informed consent

Due to the nature of review paper, no informed consent was available,

References

Afshari F, Soleimani Rad J, Torabi GA, Yasrebi B (2013) Effects of
electromagnetic field on the ductus deferent and prostate. Urmia Med J
24:527-533 '

Google Scholar (http://scholar.google.com/scholar_lookup?
title=Effects%200f%20electromagnetic%20field%200n%20the%zoductus %20
deferent%2oand%zoprostate&anthor=F,%20Afshari&author=J.%208Soleimani
%20Rad8author=GA.%20Torabi8author=B.%20Yasrebi&journal=Urmia%20
Med%20J&volume=24&pages=5277-533&publication_year=2013)

Akdag MZ, Dasdag S, Aksen F, Isik B, Yilmaz F (2006) Effect of ELF magnetic
fields on lipid peroxidation, sperm count, p53, and trace elements. Med Sci
Monit 12:366~371

https:flink.springer.com/article/10,1007%2Fs00580-016-2342-x 12110719, 1:15 PM
Page 2 of 12




:

L.

Please try the new PubMed mobile website.

Pub%&d Search term |

| Full text

Effect of mobile telephones on sperm quality: a systematic review
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Abstract

Mobile phones are owned by most of the adult population worldwide. Radio-frequency
electromagnetic radiation (RF-EMR) from these devices could potentially affect sperm
development and function. Around 14% of couples in high- and middle-income countries ;
have difficulty conceiving, and there are unexplained declines in semen quality reported in
several countries. Given the ubiquity of mobile phone use, the potential role of this E
environmental exposure needs to be clarified. A systematic review was therefore

conducted, followed by meta-analysis using random effects medels, to determine whether
exposure to RF-EMR emitted from mobile phones affects human sperm quality.

Participants were from fertility clinic and research centres. The sperm quality outcome
measures were motility, viability and concentration, which are the parameters most
frequently used in clinical settings to assess fertility. We used ten studies in the meta-
analysis, including 1492 samples. Exposure to mobile phones was associated with

reduced sperm motility (mean difference -8.1% (95% C! -13.1, -3.2)) and viability (mean
difference -9.1% (95% Cl -18.4, 0.2)), but the effects on concentration were more

equivocal. The results were consistent across experimental in vitro and observational in

vivo studies. We conclude that pooled results from in vitro and in vivo studies suggest that
mobile phone exposure negatively affects sperm quality, Further study is required to
determine the full clinical implications for both sub-fertile men and the general population.

Copyright © 2014. Published by Elsevier Ltd.
PMID: 24927498 {Indexed for MEDLINE]
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Abstract

PURPOSE: The radiofrequency electromagnetic radiation (RF-EMR) produced by cell
phones can enhance the excitability of the brain and has recently been classified as
carcinogenic. The suggested use of hands-free kits lowers the exposure to the brain, but it
might theoretically increase exposure to the reproductive organs. This report summarizes
the potential effects of RF-EMR on reproductive potentials in both males and females.

METHODS: A critical review of the literature pertaining to the impact of cell phone RF-
EMR on reproduction in male and female animals and humans was performed, with a
focus on gonad metabolism, apoptosis of reproductive celis, fertility status, and serum
reproductive hormones.

RESULTS: While some animal and human studies revealed alterations in reproductive
physiology in both males and females, others did not report any association. The in vitro
and in vivo studies to date are highly diverse, very inconsistent in conduct and, in many
cases, report different primary outcomes.

CONCLUSION: The increasing use of cell phone warrants well-designed studies to
ascertain the effect of their RF-EMR on reproduction.
PMID: 22350528 [Indexed for MEDLINE] PMCID: PMC3309987
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Effect of electromagnetic field exposure on the reproductive system

Myung Chan Gye and Chan Jin Park

Abstract

The safety of human éxposure to an ever-increasing number and diversity of electromagnetic field (EMF) sources both at work and
at home has become a public health issue. To date, many in vivo and in vitro studies have revealed that EMF exposute can alter
cellufar homeostasis, endocrine function, reproductive function, and fetal development in animal systems. Reproductive paraineters
roported to be altered by EMF exposure include male germ cell death, the estrous eycle, reproductive endocrine hormanes,
reproductive organ weights, sperm motility, early embryonic developinent, and pregnancy success. At the cellular level, an
increase in fiee radicals and {Ca?*}i may mediate the effect of EMFs and lead to cell growth inhibition, protein misfolding, and
DNA breaks. The effect of EMF exposure on reproductive function differs according to frequency and wave, strength (encrgy), and
duration of exposure. In the present review, the effects of EMFs on feproduciive function are summarized according to the types of
EME, wave type, strength, and duration of exposure at cellular and organism levels.

Keywords: Electromagnetic field, Reproduction

Introduction

Humans in modern society are exposed to an ever-increasing number of electromagnetic fields (FMFs) gencrated from the
production and supply of clectricity, television (TV) sets, personal computer (PC), radio comimunication, and mobile
communieation. Since the 1960s, when the biological hazard of EMF oxposure was studied in the Soviet Union, the safety of
humans exposed o EMFs both a home and during occupational activities has become an important issue in public health, The
biological cflect of EMFs is currently under debate and still a controversial issue. In the present review, the effects of EMFs on

reproductive function are summarized according to the types of EMFs and duration of exposure at the eeliular and organism levels,

Types of EMF and frequency of exposure

Humans in modern society are exposed to various kinds of EMFs. Extremely low frequency (ELF)-EMFs have 3 to 30 Hz
frequencies and arc generated from military communication, The EMFs to which humans are most frequently exposed are the 50 to
60 Hz supor low frequency (SLT) EMFs generated from power cables for industrizl and household electrical supplies and
clectronic goods. Very low frequeney (VLEF) EMFs with 3 to 30 kHz frequency are generated from PC monitors or TV sets, EMFs
from TVs or PCa have a 6.25 pT intensity with a 20 kHz frequency {1]. The radio frequency (RF) EMT's gencrated from mobile
phones, cordless phones, and broadeasting towers have frequencies of hundreds of MIz, All these EMFs are non-ionizing
radiation, whieh do not have energy to release electrons from orbit. EMFs have a wave character in short frequency and act as a
magnetic [ield in long frequency. The strength of the electric field and magnetic field is mcasured in units of kV/m and pT,
respectively. Houschold electronic goods can produce a 4 pn'T EMF and EMF ranpes from 0.01 to 1 p'T mside and outside of house
[2]. The strength of SLF-EMFs is dependent on the electrical eurrent and distonee from the conductor. Therefore, SLE-EMFs are
the highest near the power cable and deerease rapidly by distance.

Celltar meehanism for EMF induced toxicity

At the celtular lovel, an inerease in free radicals and {Ca**]i may medinte the effect of EMFs and lead to cell growth inhibition,
protein misfolding, and DNA breaks. EMFs can disrupt Ca?*-dependent el signaling. How does BL-EMF exposure affect signal
transduction in cells? Tn human leukemia T-cell line Jurkat cells, a 50 Hz, 0.5 mT EMF was found fo increase Ca2* levels, blocking
the elfect of cholera toxin and the protein tyrosine kinase inhibitor genistein {3). In thymic lymphoeytes, Ca?* inftux increased
during mitogen-activated signal transduction when exposed to a 60 Hz, 22 mT EMF [4], suggesting the modulating role of EMF on
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Pathophysiology of cell phone radiation; oxidative stress and
carcinogenesis with focus on male reproductive system.
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Abstract

Hazardous health effects stemming from exposure to radiofrequency electromagnetic
waves (RF-EMW) emitted from cell phones have been reported in the literature. However,
the cellular target of RF-EMW is still controversial. This review identifies the plasma
membrane as a target of RF-EMW. In addition, the effects of RF-EMW on plasma
membrane structures (i.e. NADH oxidase, phosphatidylserine, ornithine decarboxylase)
and voltage-gated calcium channels are discussed. We explore the disturbance in reactive
oxygen species (ROS) metabolism caused by RF-EMW and delineate NADH oxidase
mediated ROS formation as playing a central role in oxidative stress (OS) due to cell
phone radiation (with a focus on the male reproductive system). This review also
addresses: 1) the controversial effects of RF-EMW on mammalian cells and sperm DNA
as well as its effect on apoptosis, 2) epidemiological, in vivo animal and in vitro studies on
the effect of RF-EMW on male reproductive system, and 3) finally, exposure assessment
and dosimetry by computational biomodeling.
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Abstract

With the development of technology, people are increasingly under the exposure of
electromagnetic fields. Individuals with chronic diseases such as diabetes are now long-
term exposed to Radio Frequency-RF radiation and extremely low frequency (ELF)
magnetic fields (MFs). The purpose of this present study is to investigate oxidative effects
and antioxidant parameters of ELF MFs and RF radiation on testis tissue in diabetic and
healthy rats. Wistar male rats were divided into 10 groups. intraperitoneal single dose STZ
(65 mg/kg) dissolved in citrate buffer (0.1M (pH 4.5)) was injected to diabetes groups. ELF
MFs and RF radiation were used as an electromagnetic exposure for 20 min/day, 5
days/week for one month. Testis tissue oxidant malondialdehyde (MDA), and antioxidants
glutathione (GSH), and total nitric oxide (NOx) levels were determined. The results of
ANOVA and Mann-Whitney tests were compared; p < 0.05 was considered significant.
ELF and RF radiation resuited in an increase in testicular tissue MDA and NOX levels (p <
0.03), and caused a decrease in GSH ievels (p < 0.05) in both healthy and diabetic rats,
yet more distinctively in diabetic rats. The most pronounced effect was recorded in D-RF +
ELF group (p < 0.005). Both radiation practices increased the oxidative stress in testis
tissue while causing a decrease in antioxidant ievel which was more distinctive in diabetic
rats (Tab. 1, Fig. 3, Ref. 30),
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900 MHz pulse-modulated radiofrequency radiation induces oxidative stress on heart, lung, testis and
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Exposure to radiofrequency radiation emltted from
mobile phone jammers adversely affects the quality of
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» Original article

ABSTRACT

Background: The health effect of rapidly increasing everyday exposure of
humans to radiofrequency radiation is @ major global concern, Mobile phone
Jlammers prevent the moblle phones from receiving signals from base stations
by interfering with authorized mobile carriers’ services. In spite of the fact
that mobile Jammer use Is Ilegal, they are occasionally used In offices,
shrines, conference rooms and cinemas. The purpose of this study was to
investigate the biologlcal effects of short term exposure of human sperm to
radiofrequancy radiation emitted from a commercial mobile phone jammat.
Materials and Methods: Fresh semen samples were obtalned by
masturbation from 50 healthy donors who had referred with their wives to
Infertility Treatment Center at the Mother and Child Hospital, Shiraz
University of Medical Sciences. Female problem was diagnosed as the reason
for infertility In these couples. The semen sample of each participant was
divided into 4 allguots. The first aliquot was subjected to swim-up and
exposed to jammer radiation. The second allquot was not subjected to swim-
up but was exposed to jammer radlation. The third and fourth aliquots were
not exposed to jammer radlation but only the 3™ aliquot was subjected to
swim-up. Results: Semen samples exposed to radiofrequency radiation
showed a significant decrease In sperm motility and increase in DNA
fragmentation. Conclusion: Electromagnetic radiation in radiofrequency range
emitted from mobile phone jammers may lead to decreased modtllity and
Increased DNA fragmentation In human semen. It can be concluded that
mebile phone jamming might exert adverse reproductive health effacts.

Kaywords: Mobile phone jammers, sperm motiiity, DNA fiagmentation, EMFs,
mmicrowave, RF, reproductive health.

INTRODUCTICON of couples at reproductive age worldwide.

Modern life has prompted humans to generate,

Infertility is a relatively common disorder (9 transmit and use more electricity and now

affecting 10-15% of American couples and 20% electricity is an essential component of the life in
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Pulsed or continuous electromagnetic field induce p53/p21-
mediated apoptotic signaling pathway in mouse spermatogenic
cells in vitro and thus may affect male fertility.

Solek P, et al. Toxicology. 2017.
Show fuli citation

Abstract
The impact of electromagnetic field (EMF) on the human health and surrounding

environment is a common topic investigated over the years. A significant increase in the
electromagnetic field concentration arouses public concern about the long-term effects of
EMF on living organisms associated with many aspects. in the present study, we
investigated the effects of pulsed and continuous electromagnetic field (FEMF/CEMF) on
mouse spermatogenic cell lines (GC-1 spg and GC-2 spd) in terms of cellular and
biochemical features in vitro. We evaluated the effect of EMF on mitochondrial
metabolism, morphology, proliferation rate, viability, cell cycle progression, oxidative stress
balance and regulatory proteins. Our results strongly suggest that EMF induces oxidative
and nitrosative stress-mediated DNA damage, resulting in p53/p21-dependent cell cycle
arrest and apoptosis. Therefore, spermatogenic cells due to the lack of antioxidant
enzymes undergo oxidative and nitrosative stress-mediated cytotoxic and genotoxic
events, which contribute to infertility by reduction in healthy sperm celis pool. In
conclusion, electromagnetic field present in surrounding environment impairs male fertility
by inducing p53/p21-mediated cell cycle arrest and apoptosis.

Copyright © 2017 Elsevier B.V. All rights reserved.
PMID: 28323003 [indexed for MEDLINE]
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~ Aloe arborescens juice prevents EMF-induced oxidative stress and thus protects from pathophysiology
in the male reproductive system in vitro.
Solek P, et al. Environ Res. 2018.
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Radiofrequency electromagnetic radiation from cell phone causes
defective testicular function in male Wistar rats.

Oyewopo AQ, et al. Andrologia, 2017.
Show full citation

Abstract
Cell phones have become an integral part of everyday life. As cell phone usage has
become more widespread, concerns have increased regarding the harmful effects of
radiofrequency electromagnetic radiation from these devices. The current study was
undertaken to investigate the effects of the emitted radiation by cell phones on testicular
histomorphometry and biochemical analyses. Aduit male Wistar rats weighing 180-200 g
were randomly allotted to control, group A (switched off mode exposure), group B (1-hr
exposure), group C (2-hr exposure) and group D (3-hr exposure). The animals were
exposed to radiofrequency electromagnetic radiation of cell phone for a period of 28 days.
Histomorphometry, biochemical and histological investigations were carried out. The
histomorphometric parameters showed no significant change (p < .05) in the levels of
germinal epithelial diameter in all the experimental groups compared with the control
group. There was no significant change (p < .05) in cross-sectional diameter of all the

:  experimental groups compared with the control group. Group D rats showed a significant

decrease (p < .05) in lumen diameter compared with group B rats. There was an uneven

.~ distribution of germinal epithelial cells in groups B, C and D. However, there was
degeneration of the epithelia cells in group D when compared to the control and group B
rats. Sera levels of malondialdehyde (MDA) and superoxide dismutase (SOD), which are
markers of reactive oxygen species, significantly increased (MDA) and decreased (SOD),
respectively, in all the experimental groups compared with the control group. Also sera
levels of gonadotropic hormones (FSH, LH and testosterone) significantly decreased
(p < .05) in groups C and D compared with the control group. The study demonstrates that
chronic exposure to radiofrequency electromagnetic radiation of cell phone leads to
defective testicular function that is associated with increased oxidative stress and
decreased gonadotropic hormonal profile,

© 2017 Blackwell Verlag GmbH.
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Does prolonged radiofrequency radiation emitted from Wi-Fi
devices induce DNA damage in various tissues of rats?

Akdag MZ, et al. J Chem Neuroanat. 2016.
Show full citation

Abstract

Wireless internet (Wi-Fi) providers have become essential in our daily lives, as wireless
technology is evolving at a dizzying pace. Although there are different frequency
generators, one of the most commonly used Wi-Fi devices are 2.4GHz frequency
generators. These devices are heavily used in all areas of fife but the effect of
radiofrequency (RF) radiation emission on users is generally ignored. Yet, an increasing
share of the public expresses concem on this issue. Therefore, this study intends to
respond to the growing public concern. The purpose of this study is to reveal whether long
term exposure of 2.4GHz frequency RF radiation will cause DNA damage of different
tissues such as brain, kidney, liver, and skin tissue and testicular tissues of rats. The study
was conducted on 16 adult male Wistar-Albino rats. The rats in the experimental group
(n=8) were exposed to 2. 4GHz frequency radiation for over a year. The rats in the sham
control group (n=8) were subjected to the same experimental conditions except the Wi-Fi
generator was turned off. After the exposure period was complete the possible DNA
damage on the rat's brain, liver, kidney, skin, and testicular tissues was detected through
the single cell gel electrophoresis assay (comet) method. The amount of DNA damage
was measured as percentage tail DNA value. Based on the DNA damage results
determined by the single cell gel electrophoresis (Comet) method, it was found that the%
tail DNA values of the brain, kidney, liver, and skin tissues of the rats in the experimental
group increased more than those in the control group. The increase of the DNA damage in
all tissues was not significant (p>0.05). However the increase of the DNA damage in rat
testes tissue was significant (p<0.01). In conclusion, long-term exposure to 2.4GHz RF
radiation (Wi-Fi) does not cause DNA damage of the organs investigated in this study
except testes. The results of this study indicated that testes are more sensitive organ to
RF radiation.

Copyright © 2016 Elsevier B.V. All rights reserved.
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2.45-GHz microwave irradiation adversely affects reproductive
function in male mouse, Mus musculus by inducing oxidative and
nitrosative stress.

Shahin §, et al. Free Radic Res. 2014.
Show full citation

Abstract

Electromagnetic radiations are reported to produce long-term and short-term biological
effects, which are of great concern to human health due to increasing use of devices
emitting EMR especially microwave (MW) radiation in our daily life. In view of the
unavoidabie use of MW emitting devices (microwaves oven, mobile phones, Wi-Fi, etc.)
and their harmful effects on biological system, it was thought worthwhile to investigate the
long-term effects of low-level MW irradiation on the reproductive function of maie Swiss
strain mice and its mechanism of action. Twelve-week-old mice were exposed to non-
thermal low-level 2.45-GHz MW radiation (CW for 2 h/day for 30 days, power density =
0.029812 mW/cm(2) and SAR = 0.018 W/Kg). Sperm count and sperm viability test were
done as well as vital organs were processed to study different stress parameters. Plasma
was used for testosterone and testis for 3p HSD assay. immunohistochemistry of 38 HSD
and nitric oxide synthase (i-NOS) was aiso performed in testis. We observed that MW
irradiation induced a significant decrease in sperm count and sperm viability along with the
decrease in seminiferous tubule diameter and degeneration of seminiferous tubules,
Reduction in testicular 3B HSD activity and plasma testosterone levels was also noted in
the exposed group of mice. Increased expression of testicular i-NOS was observed in the
MW.irradiated group of mice. Further, these adverse reproductive effects suggest that
chronic exposure to nonionizing MW radiation may lead to infertility via free radical
species-mediated pathway.

PMID: 24490664 [Indexed for MEDLINE]

Full text
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oo ttmamn meTinT i rREuA e o e TR R R

Similar articles

https://www.nchbi.nim.nih.gov/m/pubmed/24490664/ 12/10/18, 1:30 PM
Page 1 of 2




Please try the new PubMed mobile website.

Search term

| Full text

Immunohistopathologic demonstration of deleterious effects on
growing rat testes of radiofrequency waves emitted from
conventional Wi-Fi devices.

Atasoy HI, et al. J Pediatr Urol. 2013.
Show full citation

Abstract
OBJECTIVE: To investigate effects on rat testes of radiofrequency radiation emitted from
indoor Wi-Fi Internet access devices using 802.11.g wireless standards.

METHODS: Ten Wistar albino male rats were divided into experimental and control
groups, with five rats per group. Standard wireless gateways communicating at 2.437 GHz
were used as radiofrequency wave sources. The experimental group was exposed to
radiofrequency energy for 24 h a day for 20 weeks. The rats were sacrificed at the end of
the study. Intracardiac biood was sampled for serum 8-hydroxy-2'-deoxyguanosine levels.
Testes were removed and examined histologically and immunohistochemically. Testis
tissues were analyzed for malondialdehyde levels and prooxidant-antioxidant enzyme
activities.

RESULTS: We observed significant increases in serum 8-hydroxy-2'-deoxyguanosine
levels and 8-hydroxyguanosine staining in the testes of the experimental group indicating
DNA damage due to exposure (p < 0.05). We also found decreased levels of catalase and
glutathione peroxidase activity in the experimental group, which may have been due to
radiofrequency effects on enzyme activity (p < 0.05).

CONCLUSIONS: These findings raise questions about the safety of radiofrequency
exposure from Wi-Fi Internet access devices for growing organisms of reproductive age,
with a potential effect on both fertility and the integrity of germ celis.

Copyright © 2012 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All
rights reserved.
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The Effects of Cell Phone Waves (900 MHz-GSM Band) on Sperm
Parameters and Total Antioxidant Capacity in Rats.

. Ghanbari M, et al. Int J Fertit Steril. 2013,
I Show full citation

Abstract

i BACKGROUND: There is tremendous concern regarding the possible adverse effects of

| cell phone microwaves. Contradictory resuits, however, have been reported for the effects
of these waves on the body. In the present study, the effect of cell phone microwaves on
sperm parameters and total antioxidant capacity was investigated with regard to the
duration of exposure and the frequency of these waves.

MATERIALS AND METHODS: This experimental study was performed on 28 adult male
Wistar rats (200-250 g). The animals were randomly assigned to four groups (n=7): i,
control; ii. two-week exposure to cell phone-simulated waves; iii. three-week exposure to
cell phonesimulated waves; and iv. two-week exposure to cell phone antenna waves. In all
groups, sperm analysis was performed based on standard methods and we determined
the mean sperm total antioxidant capacity according to the ferric reducing ability of plasma
(FRAP) method. Data were analyzed by one-way ANOVA followed by Tukey's test using
SPSS version 16 software,

RESULTS: The results indicated that sperm viability, motility, and total antioxidant capacity
in all exposure groups decreased significantly compared to the control group (p<0.05).
Increasing the duration of exposure from 2 to 3 weeks caused a statistically significant
decrease in sperm viability and motility (p<0.05).

CONCLUSION: Exposure to cell phone waves can decrease sperm viability and motility in
rats, These waves can also decrease sperm total antioxidant capacity in rats and result in
oxidative stress.

PMID: 24520459 [] PMCID: PMC3850324
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Effect of microwave exposure on the ovarian development of
Drosophila melanogaster.

Panagopoulos DJ. Cell Biochem Biophys. 2012,
Show full citation

Abstract
In the present experiments the effect of GSM radiation on ovarian development of virgin
Drosophila melanogaster female insects was studied, Newly emerged adult female flies
were collected and divided into separate identical groups. After the a lapse of certain
number of hours-different for each group-the insects (exposed and sham-exposed) were
dissected and their intact ovaries were collected and photographed under an optical
microscope with the same magnification. The size of the ovaries was compared between
exposed and sham-exposed virgin female insects, during the time neadead for the
completion of oogenesis and maturation of the first eggs in the ovarioles. Immediately

. after the intact ovaries were photographed, they were further dissected into individual

ovarioles and treated for TUNEL and acridine-orange assays to determine the degree of

. DNA damage in the egg chamber cells. The study showed that the ovarian size of the
exposed insects is significantly smaller than that of the corresponding sham-exposed
insects, due to destruction of egg chambers by the GSM radiation, after DNA damage and
consequent cell death induction in the egg chamber celis of the virgin females as shown in
previous experiments on inseminated females. The difference in ovarian size between
sham-exposed and exposed virgin female flies becomes most evident 39-45 h after
eclosion when the first eggs within the ovaries are at the late vitellogenic and post-
vitellogenic stages (mid-late oogenesis). More than 45 h after eciosion, the difference in
ovarian size decreases, as the first mature eggs of the sham-exposed insects are leaving
the ovaries and are laid.
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The effects of microwave emitted by cellular phones on ovarian
follicles in rats.

Gul A, et al. Arch Gynecol Obstet. 2009,
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Abstract
OBJECTIVE: The aim of this study was to investigate whether there were any toxic effects
of microwaves of cellular phones on ovaries in rats.

METHODS: In this study, 82 female pups of rats, aged 21 days (43 in the study group and
39 in the control group) were used. Pregnant rats in the study group were exposed to
mobile phones that were placed beneath the polypropylene cages during the whole period
of pregnancy. The cage was free from all kinds of materials, which could affect
electromagnetic fields. A mobile phone in a standby position for 11 h and 45 min was
turned on to speech position for 15 min every 12 h and the battery was charged
continuously. On the 21st day after the delivery, the female rat pups were killed and the
right ovaries were removed. The volumes of the ovaries were measured and the number
of follicles in every tenth section was counted.

RESULTS: The analysis revealed that in the study group, the number of follicles was lower
than that in the control group. The decreased number of follicles in pups exposed to
mobile phone microwaves suggest that intrauterine exposure has toxic effects on ovaries.

CONCLUSION: We suggest that the microwaves of mobile phones might decrease the
~number of follicles in rats by several known and, no doubt, countless unknown
mechanisms,
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Whole body exposure of rats to microwaves emitted from a cell phone does not affect the testes.
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Immunohistopathologic demonstration of deleterious effects on
growing rat testes of radiofrequency waves emitted from
conventional Wi-Fi devices.

Atasoy HI, et al. J Pediatr Urol. 2013,
Show full citation

Abstract
OBJECTIVE: To investigate effects on rat testes of radiofrequency radiation emitted from
indoor Wi-Fi Internet access devices using 802.11.g wireless standards.

METHODS: Ten Wistar albino male rats were divided into experimental and control
groups, with five rats per group. Standard wireless gateways communicating at 2.437 GHz
were used as radiofrequency wave sources. The experimental group was exposed to
radiofrequency energy for 24 h a day for 20 weeks. The rats were sacrificed at the end of
the study. Intracardiac blood was sampled for serum 8-hydroxy-2'-deoxyguanosine levels.
Testes were removed and examined histologically and immunohistochemically. Testis
tissues were analyzed for matondialdehyde levels and prooxidant-antioxidant enzyme
activities.

RESULTS: We observed significant increases in serum 8-hydroxy-2'-deoxyguanosine
levels and 8-hydroxyguanosine staining in the testes of the experimental group indicating
DNA damage due to exposure (p < 0.05). We also found decreased levels of catalase and
glutathione peroxidase activity in the experimental group, which may have been due to
radiofrequency effects on enzyme activity (p < 0.05).

CONCLUSIONS: These findings raise questions about the safety of radiofrequency
exposure from Wi-Fi Intemet access devices for growing organisms of reproductive age,
with a potential effect on both fertility and the integrity of germ cells.

Copyright © 2012 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All
rights reserved.
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