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The following individuals submitted comments on agenda item:

Agenda # | Relate To | Position Name Comments Attachment
80. Favor Michelle Frias
Oppose Adi Shakti | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No

L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Aelita Gefter | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Agmet Zappa No

Alice Lee Fiber should be prioritized, per NTIA. This is a once in a lifetime opportunity No
as these federal dollars will not be available in the future. The Board should
take advantage of these funds to provide futureproof, superior fiber optic
broadband connections rather than slow, unreliable, expensive, unregulated
and hazardous wireless broadband that requires hundreds of new antennas
in our residential neighborhoods. Wireless technology utilizes at least ten
times more power:
researchgate.net/publication/224240247_Energy_Consumption_in_Wired_an
d_Wireless_Access_Networkscompared to wired technologies and
significantly increases our carbon footprint

Alison Denning Dear Supervisors, _ No
Please vote NO on item # 80 changes to titles 16 and 22.

My name is Alison Denning | write you today on behalf of myself and the
many members of our community who are worried about a 5G transmitter
showing up outside our childrens bedroom window without the typical notice
which gives us a chance to be heard on the matter.

I live in Mt Baldy, and part of the year in Pomona which is in LA County. | am
hyper electromagnetically sensitive having been injured by radiation 12 years
ago. With the exception of the brief travel between the two homes | am
unable to participate in any public activity. The prospect of the proliferation of
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small cells will render it too unsafe for me to leave Mt Baldy at all.

Recently, the FCC lost a lawsuit on EMFs (electromagnetic fields as emitted
from cell towers/small cells) and health effects, as they had ignored the
science and took industry advice only on the safety standards or

guidelines. The suit proved there is no safe level of wireless radiation
exposure for children or the environment, including plants, animals, birds,
tress and insects. Adults too, but plaintiffs were temporarily prohibited from
including them in their win, but may be able to soon sue the FCC as the
industry/government collusion and corruption in creating the standards
unravels. However, lawsuits against carriers, installers, manufacturers and
municipalities for health effects to our children from wireless radiation
exposure are going to now be very easily won due to this recent win against
the FCCl/industry. But lawsuits are expensive, lengthy, and an undesirable
way to shape or create legislation. and absolutely NO ONE wants their child
to get cancer that could have been prevented with responsible legislating.
The proposed changes to Titles 16 and 22 of the Los Angeles County Code
are inhumane, could be a death sentence to some of us currently living with
illness and to our children and surely will make previously healthy people,
electrosensitive, or worse and give people cancer. If any of you or a loved

lymph gland, heart, blood problems, cancer or any other serious or not so

than to your friendly neighborhood cell tower, WIFI, smart meter, cordless

for the lies the wireless industry and FCC continue to fabricate on this

informed, let alone be able to block one of these deadly transmitters prior to
installation, even if it was to go up right outside our childrens bedroom
windows.

| repeat, as the FCC lawsuit proved, there is NO SAFE LEVEL OF

county liable when our children get sick from their up close and personal
exposure to one of these uninvited transmitters to be placed outside of our
homes without informed consent, should the suggested changes to rules 16

out the red carpet for 5G transmitters appearing overnight right outside
childrens bedrooms until the FCC has stepped up to the plate, reviewed the
current science on this issue and re- written the safety guidelines to

on this matter, which includes the complaint, 11,000 pages of evidence or
adverse effects on health, 4 amicus briefs and the final ruling...
thepeoplesinitiative.org/lawsuits/fcc-lawsuit-2020-rf-standards/

Here is also a link to a CBS news report of multiple children getting cancer
from a cell tower placed on their school property, according to the parents
interviewed.

one currently suffers from loss of energy, headaches, kidney, liver, digestive,
serious health problem but are not sure why, you may have to look no further

phone or cell phone for your answers. 5G however, will exacerbate nearly all
health problems we currently are experiencing and would be illegal were it not

issue. We should all be able to have a say in where a cell tower or "small cell"
is placed. And BTW, small cell = big radiation, it is much higher in frequency,

power density and could have very different pulse modulations than 4G which
is bad enough. The changes to titles 16 and 22 would eliminate our right to be

WIRELESS RADIATION FOR CHILDREN. This finding could in fact make the

and 22 be implemented and lawsuits are brought. We must hold off on rolling

incorporate it, as per court order. Here is a link to the lawsuit the FCC just lost
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cbsnews.com/news/cell-tower-shut-down-some-california-parents-link-to-
several-cases-of-childhood-cancer/

Now that we have the 2021 ruling from the FCC lawsuit, it is entirely possible
that LA County could be liable for millions, if not hundreds of millions of
dollars in lawsuits should the proposed changes to titles 16 and 22 be
enacted and our children become sick. It is in the best interest of the county
and us citizens for you to vote NO on the proposed changes, at least until
such time as the FCC has ruled on this matter.

There are alternatives to 5G high speed internet, video calls, etc., that do not
involve cancer and other serious illnesses and that is through hard wired,
fiber optic communications. In fact there is also federal money available for
this safe alternative. Fiber optics delivers fast, high quality, high speed
internet and voice calls with no health problems. The federal funds available
for fiber optics do not require the wireless industrys requested changes to
titles 16 and 22.

Please vote for fast internet for all, fairness and equality, health and safety for
our children and vote NO on the proposed changes to titles 16 and 22 but say
YES to federal funding for fiber optics!

Thank you and sincerely, Alison Denning
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Aliye Aydin

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Amelia Barton

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home, my office, nor my
son's home without any prior notice, public hearing or opportunity to appeal,
without any fire or safety provisions, and without regard to critical
environmental protections that keep us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

No
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It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.
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Amy Huntington

| can confirm based on direct experience that radio waves affect health, after
having a home evaluation and reducing the amount | am exposed to daily. It
was remarkable how much better | felt within 24 hours. And, upon learning
about the alternative of fiber optics, | can’t see why this must go forward.
Please say no. | would be grateful.

No

Amy Okohira

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Amy Swearingen

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Amy Tam

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

The electric magnetic field (EMF) emission from these cell towers are
dangerous to the health of living things and impact the eco system.
Therefore, | strongly oppose of installing them.

No

Anait Martirosyan

No

Andrea Sea Namaste

(see attachments)

Yes

Angela Chretin

| urge the Board of Supervisors to adopt the redline for Titles 16 and 22 that
was submitted by Fiber First L.A. In my opinion, the radiation emitted from
cell towers is not safe for humans or the environment — therefore the
placement of antennas is a matter of urgent public interest. Cutting off
debate, eliminating public input and ignoring environmental laws (including
CEQA) is unjustified. We need to be protected from wildfires. In the last 15
years, there have been four major Southern California wildfires initiated, in
whole or in part, by telecommunications equipment. Cell tower fires are
electrical fires and they cannot be fought until the grid has been cut, which
can take up to 60 minutes. Cell tower placement close to homes or schools
may not allow enough time for escape in the event of fire. The proposed
revisions allow cell towers to be too close to homes, schools and daycare
centers. | urge you to stick to the facts. In case of emergency, should there
be a loss of electricity, 911 calls would depend solely upon the macro towers
that are already backed up per the California Public Utilities Commission
(CPUC) Order. The claim that hundreds of new small cell antennas are
required for 911 calls is false and should not be used as an argument for the
amendments. Invest in resources and take advantage of federal dollars to
provide superior fiber optic broadband connections rather than slow,
unreliable, expensive, unregulated and hazardous wireless broadband that
requires hundreds of new antennas in our residential neighborhoods.
Wireless technology utilizes at least ten times more power compared to wired
technologies and significantly increases our carbon footprint.

No
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Thank you for considering my input.
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Angela sherick-Bright

| appreciate the many times in the last several months in which my
supervisor's staff and through them my supervisor has listened to my
expressions of concern. It is my hope that some of the modifications to the
Ordinance as now proposed result from discussions like that with myself and
many other concerned LA county residents. Nonetheless, | must object to the
currently pending language as providing insufficient protection of the public
welfare and the financial welfare of Los Angeles County.

No

Anjuli Richeson

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| have three small children and this is a very important issue for me. Please
vote No.

No

Anne Holmes

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Anne Marie Reggie

Vote NO: | urge the Board of Supervisors to adopt the redline for Titles 16 and
22 that was submitted by Fiber First L.A.

Safeguard Due Process Rights: The radiation emitted from cell towers is not
safe for humans or the environment — therefore the placement of antennas is
a matter of urgent public interest. Cutting off debate, eliminating public input
and ignoring environmental laws (including CEQA) is unjustified.

Protect Us From Telecom Wildfires: In the last 15 years, there have been four
major Southern California wildfires initiated, in whole or in part, by
telecommunications equipment. Cell tower fires are electrical fires and they
cannot be fought until the grid has been cut, which can take up to 60 minutes.
Cell tower placement close to homes or schools may not allow enough time
for escape in the event of fire. The proposed revisions allow cell towers to be

No
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too close to homes, schools and daycare centers.

Stick to Facts: In case of emergency, should there be a loss of electricity, 911
calls would depend solely upon the macro towers that are already backed up
per the California Public Utilities Commission (CPUC) Order. The claim that
hundreds of new small cell antennas are required for 911 calls is false and
should not be used as an argument for the amendments.

Fiber First: Invest in resources and take advantage of federal dollars to
provide superior fiber optic broadband connections rather than slow,
unreliable, expensive, unregulated and hazardous wireless broadband that
requires hundreds of new antennas in our residential neighborhoods.
Wireless technology utilizes at least ten times more power compared to wired
technologies and significantly increases our carbon footprint.

* REQUEST MY COMMENTS AND CONCERNS BE ADMITTED TO THE
PUBLIC RECORD.*
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Another Worldview Is
Possible

WE the People - oppose L.A. County's proposed amendments to TITLES 16
and 22 of the L.A. County Code. Please vote NO.

NOBODY wants a cell tower installed right outside their home - without any
prior notice, opportunity for a public hearing or to appeal, without any fire or
safety provisions, and without regard to critical environmental protections that
keep us all safe.

Due to the lack of safety requirements, WE also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

WE urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that LIE is being perpetrated by the telecoms and
echoed by our own corrupted Planning Department. Why are other cities and
counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest.

Cutting off debate, eliminating public input and ignoring environmental laws
(including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

No
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In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.
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Anthea Koutroulis

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Antoinette Samardzic

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Anton Pacino

No

Anush Martirosyan

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Aria Morgan

oppose L.A. County's proposed amendments to TITLES 16 and 22 of the L.A.
County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

| urge the Board of Supervisors to adopt the proposed redline changes to

No
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Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.
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Armaiti May

Please adopt the redline that was submitted by Fiber First LA. Fiberoptics are
safer, more reliable, faster, more ecofriendly, less prone to fires and in the
long run less expensive than wireless infrastructure. Los Angeles county
residents should have the right to have a say in whether they are exposed to
the harmful microwave frequency emitted by these proposed towers.

No

Ashley K McCauley

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the

No
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categorical CEQA exemption as it relates to Titles 16 and 22.

Atif sui juris | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

No man or woman wants a cell tower installed right outside their home
without any prior notice, public hearing or opportunity to appeal, without any
fire or safety provisions, and without regard to critical environmental
protections that keep us all safe.

This is grossly illegal, unlawful, totally lacks Due Process and is therefore
also Unconstitutional and racist - as our minority families and friends in the
county will be most affected by this.

Due to the lack of safety requirements, | also demand a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

I am one of many nationals in the county under Section 101(a)(21) of the INA
and we are therefore able to sue any member of the Board PERSONALLY for
bodily harm and damages should these amendments be passed.

Audrey Manzano | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Baldomero Capiz Me OPONGO a las enmiendas propuestas por el Condado de . Yes
Los Angeles a las Partes 16 y 22 del Cédigo del Condado de Los Angelles.
iPor favor vote NO!

Enmiendas a los Titulos 16 y 22 del Cédigo del Condado

de LA" en Dic. 6th B.O.S. meeting. Ejemplo de comentario: "NO quiero

una torre de celular afuera de mi casa, en mi calle, o en mi comunidad

NO noticacién, NO disposiciones de seguridad/ incendio, NO super(lvision,
NO oportunidad de apelacion y NO revision ambiental critica.

Le insto a que incorpore los cambios modulados propuestos de los

titulos 16 y 22 presentados por Fiber First LA con comentarios de la
comunidad

Barbara Horn | oppose L.A. County's proposed amendments to Titles 16 and 22 of the L.A. No
County Code. Please vote NO! | do not want a cell tower right outside my
home, or in any residential area, without prior notice, public hearing or
opportunity to appeal, without any fire or safety provisions, and without regard

As of: 12/6/2022 4:54:08 PM



As of: 12/6/2022 4:54:08 PM

PUBLIC REQUEST TO ADDRESS
THE BOARD OF SUPERVISORS
COUNTY OF LOS ANGELES, CALIFORNIA

Correspondence Received

to critical environmental protections that keep us all safe. We are suffering
from drought conditions and the installation of towers that are known to cause
fires that require precious water to extinguish just does not make any sense.
In addition, the short supply of water affects the production of electricity.
These towers use a great deal of electricity. This also does not make sense.
As citizens we are asked to conserve water and also electricity. | comply with
both of these requests. | object to the installation of these towers not only for
the reasons given above, but also because they will consume large amounts
of precious resources that already in short supply. Please vote NO on
agenda item #80. Thank you.
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Barry Webhrli | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Bayonne White CAUSE NO HARM
Undue influence from telecoms

Support private property rights
Inform public what consequences these changes may have.Allow more time.

Yes

Beate Nilsen AT&T was manning the phone lines for public comment for the hearing on 5G
in LA County last month, deciding who would and who would not be able to
speak, and they lied to the board when they said "there are no more callers
left in the queue.” Re. We won a 2020 RF Standards lawsuit against the FCC
which proved there are no safety standards of wireless radiation |.e. no safe
exposure levels for children, birds, animals, insects, plants, trees. The court
said the FCC was sloppy in their collusion with industry when designating the
safety standards and, because of this "oversight," they have now been
ordered by the court to incorporate real and current science.

We can still have high speed internet and bridge any “digital divides” by
utilizing the federal funding available to LA County for hard wired fiber optics
which are totally safe! | drove 2ce through Malibu Cyn today and saw loop
upon loop of excess Fiberoptic cable up on the lines, just waiting to fly out in
a hardwired connection to people's homes. This is possible, to vote to have
safer, faster, more reliable, wired ~ NOT wireless ~ LA County homes.

No

Bella Avetisian | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the

No
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categorical CEQA exemption as it relates to Titles 16 and 22.

MEMBERS OF THE BOARD
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Ben Angelo

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

Earlier this year a Verizon 5g tower was installed on my block 250 feet from
my home and less than 20 feet from my neighbor. | did not consent to this
and there is reason to be very concerned about the radiation effects on my
family, especially my 1 year old son.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Beverly Dangelo

No

Beverly Raimondo

The science is clear! Stop dangerous high radiation Cell towers, fiber is safe
and the answer.

Yes

Bibi Caspari

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| have EHS, Electromagnetic Hypersensitivity which in the state of California
is legally considered a disability. | don’t want powerful wireless antennas
outside my home, constantly emitting radiation. Wireless technology is not
safe for us or our natural world, as shown in hundreds of peer reviewed
studies. And there is an alternative: fiber optics.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No

BLESSINS WINN

| insist the Board of Supervisor’s stick to the facts. The Board of
Supervisors are being misled to believe this infrastructure is necessary for
911 calls. But, in an emergency, like loss of power due to earthquakes or
other emergencies, 911 calls would depend solely upon the macro towers
that are already backed up per the California Public Utilities Commission
(CPUC) Order. cpuc.ca.gov/industries-and-topics/internet-and-phone/service-
quality-and-etc/communications-network-resiliency. The claim that hundreds
of new small cell antennas are required for 911 calls is false and should not
be used as an argument for the amendments to Title 16 & 22.

No

Blues Saraceno

No

Bonnie Camo

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Brenda Ping

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Brenda Trujillo

VOTE NO ON TITLE 16&22!'"Poor Communities, have been victims of
environmental racism for decades, being environmentally impacted by many
contaminants. Our soil is contaminated by lead and arsenic from EXIDE
(battery recycling center). Our air is polluted by the smog of heavy traffic from
six major freeways that surround us.We have been victimized and lack basic
human rights, clean air, water and soil!! Now they want to stripped us of our
rights to be active participants in the decision making of having wireless
antennas in front of our homes, our children's daycare and school!! When will
our elected officials will hear our voices, thousands have reached out and ask
to stop and think!! don't move so fast. Don't use our poor communities as an
excused to enriched YOUR POCKETS!!!! YOU ARE NOT FOOLING US BY
SAYING THAT WITH THIS ORDINANCE YOU'LL CLOSE THE DIGITAL
DIVIDE!N!!

These ordinances will not close the “Digital Divide.” We have an abundance
of cell service in our neighborhood and yet many cannot afford safe,
inexpensive and reliable internet access. A viable solution to closing the
“digital divide” is fiber optics. This proposed wireless build-out is depriving low
income and minority communities of an immediately viable, safe, fast, cyber-
secure, energy efficient alternative. According to a research from the USC
study, “Who gets access to Fast Broadband? Evidence from Los Angeles
County,” by Dr. Hernan Galperin, “The findings indicate that competition and
fiber-based services are less likely in low-income areas and communities of
color, with the most severe deficits observed in census block groups that
combine poverty and a large percentage of people of color.”

Yes

BRENDA L
BARNETSON

When two 5G towers were installed within a mile of my house, | developed
severe insomnia. | work in my natural health practice with many people
suffering ill effects of 5G, WiFI and other EMFs and radiation! The idea that

No
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you would allow these devices to be installed at or near our homes is
completely insane and should be illegal. Please do NOT allow this!

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Brian Karvelas

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Brian Planas

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

Installing EMF emitting cell towers right outside of homes is a form of criminal
trespass to those residing in the homes, especially without any prior notice,
public hearing or opportunity to appeal, without any fire or safety provisions,
and without regard to critical environmental protections that keep us all safe.

This technology needs to be redesigned. It is overwhelmingly shown by
thousands of studies to be harmful, and the knowledge of its harm is being
actively suppressed by the industry, just like what happened with cigarettes
for so many years.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Yes

Bridget McCook

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Cami Lewton

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No
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Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Camila Vogel

We need to have a say in where cell towers are placed.

No

Campbell R Wallace

prioritize the health and safety of residents and the environment and to vote
NO on Dec. 6!

No

Candy Rinard

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Carol Miller

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.

No
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In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Carolyn Daniels oppose L.A. County's proposed amendments to TITLES 16 and 22 of the L.A.
County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Carolyn Negrin | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Catherine Lovella | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

Cell tower installations need to require prior notice, public hearing and
opportunity to appeal, fire and safety provisions, and abide by the critical
environmental protections that keep us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Catherine | do not want a cell tower installed right outside my home without any prior
McClenahan notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No
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LA County sets the pace for the US, please live up to your environmental
values and do NOT eliminate CEQA protections.

No

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Cathey Painter

Are you kidding me! No way. | do NOT want a 5 G cell tower on my property
or anywhere near it!!!

No

Cecilia Case

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Celestina Sachs

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22. Thank you for
your time.

No

Celine Garcia

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Ceylon Zappa

No

Chantal Myers

No

Charlene Hopey

Due to the lack of safety requirements, | want a reversal of the categorical
exemption to CEQA as it relates to Titles 16 and 22.

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep

No
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us all safe.
Due to the lack of safety requirements, | want a reversal of the categorical
exemption of CEQA.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California’'s unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

Please do not risk FIRE with this ordinance.

Thank you.

Chase Simmons No

Cheryl Mathews | oppose the proposed changes to Titles 16 and 22 of the L.A. County Code. No
Please vote NO and adopt the redline for Titles 16 and 22 that were
submitted by Fiber First L.A. Invest in resources and take advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in residential
neighborhoods. Wireless technology utilizes ten times more power compared
to wired technologies and significantly increases our carbon footprint.

As of: 12/6/2022 4:54:08 PM
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Prioritize the health and safety of residents and the protection of the
environment. Please vote NO.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Cheryl van der Zaag

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

*Here are additional / optional comments that can be inserted in the email or
portal if you choose:

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

No
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Chris Mody | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Christina Rizzoni | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Christina Whittle | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Cindy Koch | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

connie Acosta

No

Connie Ambrosia- | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
wann L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No
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Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Craig Adams No

Cynthia Clark | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Daciana lancu | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Daren Black Cell towers should never be allowed wthin 100 yards of any house, apartment No
or other dwelling or office.

Reverse CEQA exemption.

Take CEQA exemption out of titles 16 and 22.

Dave Goodspeed | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. | asked that you please vote NO on this amendment.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

As of: 12/6/2022 4:54:08 PM
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I'm appalled that this is even being considered. Please vote NO.

Best,
Dave

MEMBERS OF THE BOARD
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David Donner | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

David Martirosyan

No

Dawn R DelMonte | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Deborah Baird Do not deregulate cell companies. You are an essential gateway for citizen
safety, correct infrastructure, and maintaining the community. Businesses do
not put these things first and giving up that control is an absolute mistake.
They have tried many cities and will keep trying to have more control. Stand
up and show your citizens you have their back by not giving cell companies
freedom to install the cheapest equipment where ever they want and however
they want.

No

Denise Lenardson |[!oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No
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Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Desiree Brendel

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

No

Dhun May

Let's take advantage of the federal program that has $42 billion for closing the

No
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digital divide which will give preference to projects that use fiber optics.
Please note that wired technology is more reliable, faster, less hackable,
much more energy efficient, needs much less maintenance, is much better
for the health of people and the environment AND is much cheaper in the
long run.

Also, please note that scientific studies document that continuous exposure
exposure to RF or EMF radiation increases terpene in conifers and terpene is
highly flammable. And telecom equipment itself has caused electrical fires
which became major wildfires.

It should also be noted that telecom customers have ALREADY been
charged special fees in their bills that were purported for the express purpose
of funding more WIRED internet connections in the future.

Thousands of peer reviewed studies show that microwave radiation
promotes cancer, DNA damage and learning deficits. Also, some scientists
have indicated that wireless devices may be much more harmful to children
than adults because children's skulls are thinner.

Some scientists have indicated that the 60 giga hertz 5G frequency makes
it difficult to utilize oxygen. The simultaneous occurrence (at the end of 2019
in Wuhan, China) of a big 5G rollout and the Corona virus outbreak suggests
the possibility that the 5G rollout intensified illness. An analogous occurrence
over 100 years ago was the simultaneous occurrence of the Spanish Flu and
a big electromagnetic rollout (that facilitated common access to electricity)--
suggesting that exposure or adjusting to new electromagnetic frequencies
may have a negative impact on human health.
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Diana Little

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Diana Parmeter

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the

No
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categorical CEQA exemption as it relates to Titles 16 and 22.
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Diane C Williamson

Anza has access to fiber optic provided by Anza Electrical Cooperative Inc.
So | know how much safer buried fiber optic lines are than cell phone towers.
Buried lines don't blow down and they don't start fires. Also, they work better
and don't make sensitive people sick.

No

Dionne Husted

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Diva Zappa

No

Donna Umali

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Cell towers seem very safe and the amount of collateral damage it could
cause is very hard to detect and perceive with our regular senses. Right now,
with the advent of stronger and stronger signals, we are pushing the
boundaries of what is “safe” to humans and the environment without proper
awareness, and it's being pushed on the general public without notification
and proper disclosures. | would not buy a property without being properly
disclosed. | don’t think it would be fair for people to suddenly find out that
they’ve been exposed to something harmful that could have been prevented
or at least given the facts.

Electricity and electronic frequencies play a much bigger part and influence
our bodies more than we realize. We run on electric currents. Our bodies are
affected by different energies and influences. We need to understand more.
To blindly install these towers without more understanding is foolhardy and
hard to reverse in the future.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Douglas Ludwig

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

No




PUBLIC REQUEST TO ADDRESS MEMBERS OF THE BOARD

THE BOARD OF SUPERVISORS AL sous |
COUNTY OF LOS ANGELES, CALIFORNIA LINDSEY P.HORVATH
JANICE HAHN

. KATHRYN BARGER
Correspondence Received

L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Dweezil Zappa No
Dweezil Zappa No
Earis Corman | live in La Mirada and have Lyme disease. | had 6 nosebleeds during the first No

24 hours after 3 smart meters were installed outside my condo bedroom. The
condo association doesn't care a hoot (using nice words) about our health. A
friend figured it out and installed shielding material to deflect the signals. | had
to spend hundreds of dollars getting a professional evaluation and hundreds
more for additional remediation. My upstairs neighbor now has such strong
WiFi that | had to buy special EXPENSIVE paint for my ceilings to block it.
Finding a painter has been extra hard because of the COVID mess. We Lyme
educated know all this wireless makes our misery even worse. We don't need
more sources of wireless signals.

VOTE NO on these amendments to Titles 16 & 22 of LA County Code.

Edith M Yhuel | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

edward mackeen | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO on Item 80. | do not want a cell tower
installed right outside my home without any prior notice, public hearing or
opportunity to appeal, & without rigorous electrical, structural, fire and building
engineering requirements up front. These amendments take away our due
process rights.

Because of the lack of environmental review & safety requirements, | also
want a reversal of the categorical exemption to CEQA as it relates to Titles 16
and 22. | urge you to vote NO on item 80.

Elias Rodriguez  |VOTE NO EN TITULO 16 & 22. ESTOY PREOCUPADO, A USTEDES NO No
LES IMPORTANT NUESTRA SEGURIDAD, DE NINGUN TIPO, NI DE
SALUD, NI NUESTRA INFORMACION DE DATOS QUE VA HA SER

As of: 12/6/2022 4:54:08 PM
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COLECTADA, NI EL HECHO DE QUE ESTAS TORRES CAUSAN
INCENDIOS ELECTRICOS!!! S| LES IMPORTARA, USTEDES LEERIAN EL
REDLINE DE FIBER FIRST LA!! TODAVIA HAY TIEMPO...VOTEN
NOOOOO!!

VOTE NO IN TITLE 16 & 22. | am worried, you do not care about our safety,
of any kind, health, nor our data information that will be collected, nor the fact
that these towers cause electrical fires!!! IF YOU'D CARE, YOU’D READ THE
FIBER FIRST REDLINE!! THERE’S STILL TIME... VOTE NO!!!
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Elizabeth Barris

Dear Supervisors,

Please OPPOSE item # 80, the amendments to titles 16 and 22 which would
allow for 5G transmitters to go up unannounced right in front of peoples
homes with nothing they can do about it. Below are a few links...the
$30,000,000 NTP study showed "clear evidence of carcinogenic effects from
wireless radiation"
niehs.nih.gov/news/newsroom/releases/2018/novemberl/index.cfm,

a link to our WINNING lawsuit against the FCC proving there is no safe level
of wireless radiation for children and the environment (animals, birds, bees,
plants, etc.)

thepeoplesinitiative.org/lawsuits/fcc-lawsuit-2020-rf-standards/

CBS news covered the cancer cluster at a school in Ripon, CA where 4
students and 2 or 3 teachers all got cancer after a tower went in, in close
proximity to the school cbsnews.com/news/cell-tower-shut-down-some-
california-parents-link-to-several-cases-of-childhood-cancer/

and here is a link to how 5G will connect to the nano tech that is in the
vaccines, per DoD patents...
rumble.com/v1gltmw-live-karen-kingston-people-now-connected-to-the-
demonic-realm-through-covid.html

Please VOTE NO on #80, amendments to titles 16 and 22 and say YES to
federal funding for fiber optics!

PS, I will not be calling in as AT&T mans the phone lines and never called on
me after waiting 5 and a half hours last time before announcing "there was no
one left in the queue!" The fox is guarding the hen house on this issue with
regards to the phone lines and public comment.

Thank you and sincerely,

Liz Barris

Director

The Peoples Initiative Foundation,

No

Elizabeth Gschwind

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside of homes without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No
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| realize that | do not live in LA County, but reject this on behalf of LA
residents who are my friends and family. Thank you.
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Elizabeth D Armstrong

No

Elle Fiero

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe. These towers are NOT SAFE!

They also offer no proven benefit to the individual, or our society.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Ellen Marks

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

Prior notice, public hearing and the opportunity to appeal is critical.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

As Director of the California Brain Tumor Association | have witnessed the
health and safety issues associated with cell tower emissions all too often. |
know you cannot deny based on health but you certainly can and should be
open to be educated on the independent science. Thank you.

No

Emma F Sharp

"l request my written comments be part of the public record for Amendments
to Titles 16 & 22 of LA County Code at the Dec. 6th B.O.S. meeting.

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.”

No

eric vyi

Please halt the installation of any new cell/5G towers in Los Angeles County
until a system of approval by citizens has been developed and implemented.

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Erik Brauer

No
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| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No
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Esther Kang

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Francine Lofrano

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Francisco Gutierrez

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Freida Dubin

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep

No




As of: 12/6/2022 4:54:08 PM

PUBLIC REQUEST TO ADDRESS
THE BOARD OF SUPERVISORS
COUNTY OF LOS ANGELES, CALIFORNIA

Correspondence Received
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Garril G Page

| urge adoption of Fiber First L.A. redlining for Titles 16 and 22 as essential to
protection of constitutional rights of CA residents as well as protection of
public health and safety. Failure to guarantee protection from threats
disenfranchising homeowners and disabling the basic activities of life for
those sensitive to wireless radiation is an abdication of Supervisors' oath.
Cell towers do not belong in close proximity to homes, hospitals, schools or
other vulnerable populations. CPUC regulations ensure macro towers allow
911 function; proliferation of small cells is unwonted. Federal dollars are
more more wisely spent on reliable, faster fiber optic broadband than on
lesser-performing wireless broadband. Please, vote NO on CEQA exemption
& changes to Titles 16 and 22. Thank you.

No

Gary Akopyan

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Gary Simmons

No

Gary Simmons

No

Gene Wagenbreth

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

No
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Ignoring Science for Profit- This is another EXIDE on the works and you can
stop it NOW!

Only people living under a rock are unaware of the media assault of 5G
technology. The marketing muscle behind this next phase of wireless
communication is like nothing ever seen before. It makes you wonder — why
are they putting so much money into this breathless race to get 5G into our
lives?

Well, wait a minute. Wasn't there a study by the National Institutes of Health
(NIH) that proved that exposure to wireless radiation causes cancer? In fact,
didn’t an expert review panel, called in to evaluate the results of the study,
report that not only did the exposure cause cancer, but that it also caused
damage to DNA and the heart?

Actually, there was such a study, and that’s exactly what the scientists found.
So why aren’t we taking some precautions? Why aren’t we developing
phones that are safer to use? Why are we exposing kids in school to near-
constant radiation from wireless networks? Any why are we racing to put
radiation-emitting small cell antennas on every block in every wealthy
neighborhood in California, close to homes and apartments where people
live?

Maybe the “race” to 5G is not really a race with other countries, but a race
against science and public awareness. Maybe it's a race to generate profits
for investors before the public finally understands that exposure to wireless
radiation is not relatively harmless, as the industry has claimed for 40 years,
but is in fact, a serious public health issue.

The Federal Communications Commission’s human exposure guidelines are
based on science from the 1980s, and the FCC hasn’t updated those
guidelines in almost 25 years. When the NIH study came out, the FCC
(whose five commissioners either come from the wireless industry or expect a
lucrative consulting contract with the industry when they leave) calmly
announced in coordination with the FDA that the findings didn’t apply to
humans.

Are you kidding? That was the expressed purpose of the study — the most
expensive, most exhaustive, most carefully controlled and monitored study
ever conducted on the subject. A study originally supported by the industry...
until the preliminary results came out in 2016. Since then it's been full-speed-
ahead, not on research to find less harmful solutions, but to build a billion-
dollar marketing campaign and salvage the investment they’ve made in their
wireless network. Meanwhile, like the tobacco industry before them, they've
been doing everything possible to bury the news about the study and pretend
nothing is wrong.
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KATHRYN BARGER

No

George Montes

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

No
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L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Geraldine F May

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Glen Kohler

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Glenn B Frieder

No

Grasshopper Kaplan

Cut this shit out.
End the scamdemic Harmacide.
Hacksxxxine Biowarfare must end now, dammit

No

Gregory Akopyan

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Gretchen Weinzimer

No

Hannah Costa

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Hannah Haehn

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Harmony Blossom

No

Heidi OBrien

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Henry Wadsworth

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Hillary Smith

No

Honey Zappa

No

Hortensia A Tamayo

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Please do nit vote for this.

| am totally against any amendments. The existing laws protect us an allow
for more studies. There are so Amy items against what we the constituents
actually want. Please be a voice for those who have no access to any of this
and vote No.
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irvin harrington | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Isela Ruiz
| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Izabela Frank | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jack Neff | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

Yes
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
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Jacki Reichenbach

1-Safeguard Due Process Rights: The radiation emitted from cell towers is
not safe for humans or the environment. therefore the placement of antennas
is a matter of urgent public interest. Cutting off debate, eliminating public
input and ignoring environmental laws (including CEQA) is unjustified.
2-Protect Us From Telecom Wildfires. In the last 15 years, there have been
four major Southern California wildfires initiated, in whole or in part, by
telecommunications equipment. Cell tower fires are electrical fires and they

cannot be fought until the grid has been cut, which can take up to 60 minutes.

Cell tower placement close to homes or schools may not allow enough time
for escape in the event of fire. The proposed revisions allow cell towers to be
too close to homes, schools and daycare centers.3-In case of emergency,
should there be a loss of electricity, 911 calls would depend solely upon the
macro towers that are already backed up per the California Public Utilities
Commission (CPUC) Order. The claim that hundreds of new small cell
antennas are required for 911 calls is false and should not be used as an
argument for the amendments. The claim that hundreds of new small cell
antennas are required for 911 calls is false and should not be used as an
argument for the amendments

4-Invest in resources and take advantage of federal dollars to provide
superior fiber optic broadband connections rather than slow, unreliable,
expensive, unregulated and hazardous wireless broadband that requires
hundreds of new antennas in our residential neighborhoods. Wireless
technology utilizes at least ten times more power compared to wired
technologies and significantly increases our carbon footprint.

No

Jackie Lynds

No

Jackie M Pointer

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jacquelyn Kendall-
Singh

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
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Jacquelyn Robbins

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jaeffrey ARTZ

5G radio hurts sensitive people, and may even harm cellular respiration in
normal, insensitive people. The short wavelength corresponds to molecular
chains absorbed through the cellular membrane. Besides, 5G is dominated
by the Communist Party of China, and is a potential National Security threat.
Even Elon Musk counts on it to increase his wealth and control of phone calls
and other social media via through his global satellite system.

No

Jaime Scher

No

James Kang

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

JAMIE BER

Please vote in favor of your constituents and their well being and property
rights - not cell phone companies profits.

No

Jane Benjamin

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Jane McAllister No CEQA and no review = bad idea. While costs of County employee review No
of these projects would be absorbed by the developer, one "mistake" with no
review will lead to far more tremendous costs shouldered solely by the
County - which really means us taxpayers. Thus despite the seeming time
and cost savings to the developers, and supposedly the County building
departments, this revision leaves the public unprotected. | cannot understand
how the County Supervisors would come to believe that this, or any
significant development affecting public and private property rights, should be
allowed to be performed WITHOUT any actual "supervision" by qualified
authorities.

Jane Warner Across the planet, there are varying levels of community concern about No
electromagnetic wave lengths, cell tower installations, etc. Some communities
have chosen to freeze approval indefinitely for 5G installations. There is
simply not enough known about health risks. In October, | shared a link to an
appeal by scientist David Carpenter to the school board of Portland Oregon,
requesting that Wi-Fi equipment be removed from schools and instead wired
connections be installed. I've attached a pdf of that report. Dr. Carpenter
attached approximately 400 scientific studies supporting this
recommendation. | am also attaching here the report by the International
Commission on the Biological Effects of Electromagnetic Fields, alerting to
the dangers of Wi-Fi and electromagnetic fields. It's a long report, but their
findings include the following:

* The limits set for radiofrequency radiation established by the International
Commission on Non-lonizing Radiation Protection (ICNIRP) and the Federal
Communications Commission (FCC) are based upon invalid assumptions and
outdated science; they are not protective of human health.

» That there be an independent assessment of the dangers of radio frequency
radiation based on scientific evidence from peer-reviewed studies conducted
over the past 25 years. They are seeking health standards for workers and
the public.

* That the public be informed of the health risks of EMF and encouraged to do
everything they can to minimize exposures, especially for children, pregnant
women and people who are hypersensitive.

 That there be an immediate moratorium on further rollout of 5G wireless
technology until safety is actually demonstrated.

Individuals have widely differing responses to electromagnetic fields. For
some it can bring about powerful acute health effects, for others a general
malaise. It is quite true that the majority of people do not experience acute
effects, however, as the studies | have provided show, they may experience
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significant adverse health effects over time.
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Janet Zoya

No

Janet K Zoya | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jason LaBerge There has not been sufficient study of the impacts of 5G radiation on human
and animal populations and should not be allowed in residential areas

No

Jazmin Garcia | request my written comments be part of the public record for Amendments
to Titles 16 & 22 of LA County Code at the Dec. 6th B.O.S. meeting.

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No

Jeff Stein

No

Jen Hen | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jen Wong | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No
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| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Jennifer Powell

| OPPOSE L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

I do NOT want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jerry Kaplin

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jessica Holloway

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jill McManus

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No
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Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Jillian Hollingshead

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Jillian Stone

Protect Us from Telecom Wildfires: In the last 15 years, there have been four
major

Southern California wildfires initiated, in whole or in part, by
telecommunications equipment. Cell tower fires are electrical fires, and they

cannot be fought until the grid has been cut, which can take up to 60 minutes.

Cell tower placement close to homes or schools may not allow enough time
for escape in the event of fire. The proposed revisions allow cell towers to be
too close to homes, schools and daycare centers.

No

Jillian Stone

Fiber should be prioritized, per NTIA. This is a once in a lifetime opportunity
as these federal dollars will not be available in the future. The Board should
take advantage of these funds to provide futureproof, superior fiber optic
broadband connections rather than slow, unreliable, expensive, unregulated
and hazardous wireless broadband that requires hundreds of new antennas
in our residential neighborhoods. Wireless technology utilizes at least ten
times more power:
researchgate.net/publication/224240247_Energy_Consumption_in_Wired_an
d_Wireless_Access_Networkscompared to wired technologies and
significantly increases our carbon footprint

Yes

Jim Hearn

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No
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Joanie D Murphy

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

JoAnna Elliott

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO. | do not want a cell tower installed right
outside my home without any prior notice, public hearing or opportunity to
appeal, without any fire or safety provisions, and without regard to critical
environmental protections that keep us all safe.Due to the lack of safety
requirements, | also want a reversal of the categorical CEQA exemption as it
relates to Titles 16 and 22. Please support WIRED communications and
utilities delivered via UNDERGROUND wires.

No

Jodi Nelson

Dear Board of Supervisors:

I’'m urging the L.A. Board of Supervisors to vote NO on Title 16 & 22 or at
minimum delay the vote so that the newly elected Board member, Lindsay
Horvath, can become apprised of the issues surrounding Title 16 & 22.

| also strongly urge the Board of Supervisors to engage with Fiber First L.A.
Attorneys to obtain an objective understanding of the legal requirements the
Board must consider. These legal obligations are outlined in the redline
ordinance submitted by Fiber First L.A for Titles 16 and 22. Currently the
ordinance (Title 16 & 22), as written, does not uphold specific legal &
procedural requirements, especially those that pertain to CEQA.

As well the ordinance as written:

DOES NOT - Safeguard Due Process Rights

The radiation emitted from cell towers is not safe for humans or the
environment — therefore the placement of antennas is a matter of urgent
public interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

DOES NOT - Protect Us From Telecom Induced Wildfires

In the last 15 years, there have been four major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. Cell tower
fires are electrical fires and they cannot be fought until the grid has been cut,
which can take up to 60 minutes. Cell tower placement close to homes or
schools may not allow enough time for escape in the event of fire. The
proposed revisions allow cell towers to be too close to homes, schools and
daycare centers.

Yes




PUBLIC REQUEST TO ADDRESS MEMBERS OF THE BOARD

THE BOARD OF SUPERVISORS AL sous |
COUNTY OF LOS ANGELES, CALIFORNIA LINDSEY P.HORVATH
JANICE HAHN

KATHRYN BARGER

Correspondence Received

DOES NOT - Consider Important Facts About Safety

The Board of Supervisors are being misled to believe this infrastructure is
necessary for 911 calls. This is NOT true. In an emergency, like during an
earthquake with loss of power, 911 calls would depend solely upon the macro
towers that are already backed up per the California Public Utilities
Commission (CPUC) Order. Claims that hundreds of new small cell antennas
are required for 911 calls is false and should not be used as an argument for
the amendments to Title 16 & 22.

DOES NOT - Solve the Digital Divide

Fiber should be prioritized, per NTIA. This is a once in a lifetime opportunity
as these federal dollars to upgrade to fiber will not be available in the future
and will extend the digital divide into the next decade. The Board should take
advantage of these funds to provide futureproof, superior fiber optic
broadband connections to the home rather than slow, unreliable, expensive,
unregulated and hazardous wireless broadband that requires hundreds of
new antennas in our residential neighborhoods.

DOES NOT Consider Energy Consumption or Carbon Footprint

Wireless technology utilizes at least ten times more power compared to wired
technologies and significantly increases our carbon footprint. Therefore, we
should try to mitigate the use of these technologies and use them only when
fiber to the home (FTTH) can’t be accomplished.

DOES NOT Fully Consider or Understand FCC Orders and Law

The Board is being misled into believing that the ordinance as written is
necessary in order to stay within the FCC wireless rules and laws. FCC rules
and federal laws do not supersede other laws. The FCC, Congress and the
courts all agree that local control is necessary. Congress explicitly preserved
to local governments the general authority to regulate the placement,
construction, and modification of wireless facilities within their jurisdiction,
subject to five (5) finite constraints as outlined by 47 U.S.C.A. §332 (C)(7)
subparagraph (B) entitled “Limitations.” These smart planning provisions were
designed to enable wireless carriers the ability to (a) saturate the local
jurisdiction with personal wireless coverage (not for gaming and streaming
but for the ability to make a phone call also known as significant gap in
coverage), (b) minimizing the number of wireless facilities necessary to
provide such coverage and (c) minimize, the greatest extent possible,
adverse impacts upon residential developments, individual homes, and
communities in general.

Instead, the L.A. Board of Supervisors are throwing away all local control and
handing over their powers to “Big Telecom,” thereby buying into and propping
up telecom’s disinformation machine! Giving Big Telecom carte blanche, and
betting on a temporary broadband band-aid to triage the digital divide will only
extend it into the next decade. You have one chance to get this right and end
the digital divide once and for all by using the powers given to you by our
federal government and prioritizing fiber to the home (FTTH)! There is no

As of: 12/6/2022 4:54:08 PM
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meaningful justification for not doing this.

Local governments, like the LA Board of Supervisors, are the only protection
from Big Telecom for unserved, underserved and vulnerable populations. You
are the line that is supposed to be protecting your constituents.

Doing the right thing might be hard, but in the long run, it serves those you
purport to want to protect. The unserved and underserved of L.A. County.
Regards,

Jodi Nelson

Director of Californians for Safe Technology

Joe Faris "l oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| also want a reversal of the categorical CEQA exemption as it relates to
Titles 16 and 22."

(If necessary, leave a message with the above statement and include your
name.)

If you prefer, Email: Please copy and paste the following two paragraphs into
an email to your Supervisor. Feel free to also include your personal
comments and/or add any of the additional comments below.*

"I request my written comments be part of the public record for Amendments
to Titles 16 & 22 of LA County Code at the Dec. 6th B.O.S. meeting.

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

| also want a reversal of the categorical CEQA exemption as it relates to
Titles 16 and 22."

John Levine | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

john a nau | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior

As of: 12/6/2022 4:54:08 PM
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notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Jonas Goodman | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

Julia Black No
Julie Levine Yes
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Julie Stander

Please install fiber optics in my Julian (San Diego County) neighborhood
which is faster and healthier for humans and wildlife.

No

Julien Zacher

No towers

No

Justin Miller

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

kalli Holmes Sorensen

| oppose the proposed changes to Titles 16 and 22 of the L.A. County Code.
Please vote NO on Dec. 6 and adopt the redline for Titles 16 and 22 that was
submitted by Fiber First L.A.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
scrutiny before the towers are built or without regard to critical environmental
protections that keep us all safe.l demand the following protections are
implemented in regard to the installation of wireless communications
infrastructure.

No

Kara Nau

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Karen Carlton

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No
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| Oppose LA Countys proposed amendments to Titles 16 & 22 of the LA
County Code, please vote NO! | do not want a cell tower installed outside or
NEAR my home without any prior notice, public hearing or opportunity to
appeal. There is no regard to critical environmental protections that keep us
all safe. Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to tittles 16 & 22.

There are just so many issues with these changes that it does not make
sense to move forward with it!
Thank you for your consideration.

No

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Kari Bowles

No

Karin Johnston

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Karine Akopyan

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Kasia Leavitt

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22

No

Katherine M Waller

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior

No
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notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Kathleen Boggs | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Kathleen Egbert I work in LA County and live in Anaheim. | must ALWAYS wear EXPENSIVE No
radio frequency protective clothing when | go outside my home. The roads
are hell from all the wireless, and there are few places to work where one is
not exposed to massive wireless from smart phones, smart meters and WiFi.
A person on the EMF study group | listen to said passing these amendments
to Titles 16 & 22 of LA County Code will disqualify LA County from receiving
any of the recently allocated Federal funds earmarked for fiber optic
broadband. Fiber optic is faster, more secure, and much safer health wise.
When some of these wireless antennas start fires, cities, counties and
California must pay to fight them. Ruined property increases insurance rates,
decreases the tax base and people are killed, traumatized and displaced.
Those of us with good understanding of the detrimental health aspects of
wireless that Big Telecom has been actively suppressing for @ 30 years all
oppose wireless installations. | know many people sickened from this ever
increasing wireless. Some are homeless and jobless because of it. Some
have the funds to protect themselves from the worst of it and many do not.
The east half of my home in Anaheim is fried whenever the 5G antenna
across the street is activated; the one in my back yard fortunately points away
from my house. | have spent thousands of dollars shielding the interior from
the ever present 4G antennas that form the backbone of the 5G rollout.
During COVID, a new 4G antenna (they are ON ALL the TIME) was installed
a couple hundred yards from my house. At least | am not required to have a
smart meter, but had to have my gas shut off to avoid a smart gas meter. So
now | heat water in an electric coffee pot to pour over my body to bathe, and
use cold water for all else. Fortunately my wired internet/VOIP phone can be
connected to fiber optic.

Please, PLEASE. VOTE NO on these amendments to Titles 16 & 22 of LA
County Code.

As of: 12/6/2022 4:54:08 PM
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| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Kathleen Rosenblatt

Fiber optics are more efficient, not harmful, and less expensive than 5G/
These amendments do not protect us from telecom induced wildfires. In the
last 15 years there have been 4 major Southern California wildfires initiated,
in whole or in part, by telecommunications equipment. With California's
unique and rapidly changing climate, any revision to our Code must include
strict safety standards to protect our homes and neighborhoods; placement
too close to homes or schools may not allow enough time to escape in the
event of fire. The proposed revisions/amendments by L.A. County contain
nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new small

cells are required for 911 calls is false. Small cells do NOT carry our 911 calls.

No

Kathleen Sundmark

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Kathryn L Hettich

| oppose L.A. County's proposed amendments to to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| live in Redding, CA, but as a CA resident, | do not want L.A. to set a
precedent in the matter of erecting cell towers without residents' approval and
without informing the public of potential health risks. Thank you.

No

Kathy Knight

| oppose LA County's proposed amendments to TITLES 16 and 22 of the LA
County Code. Please vote NO. | do not want a cell tower installed right
outside my home without any prior notice, public hearing or environmental
protections that keep us all safe. Due to the lack of safety requirements, |
also want a reversal of the categorical CEQA exemption as it relates to Titles
16 and 22.

No
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| urge the Board of Supervisors to adopt the redline changes to Title 16 and
22 that were submitted by Fiber First LA and to prioritize future -proof fiber to
the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing LA County Code. The radiation emitted from cell

towers is not safe for humans or our natural world, therefore the placement of
these antennas is a matter of urgent public interest.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Kathy T hill

NO! | OPPOSE proposed amendments to TITLES 16 and 22 of the L.A.
County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Kay Love

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Kelly Tourgeman

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Kelly Vodnoy

NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Kenneth HABOUSH

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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Please respect your constituents and to not allow our neighborhoods to
become "microwave ovens". Yes the power intensity of 5G antennas are not
as high as an oven, HOWEVER low intensity NON_IONIZING
electromagnetic radiation has the ability to change cell membrane
permeability and cause an inflammatory response capable of damagine DNA.
Do not let telecom profits overshadow a healthy environment free of Cancer
and Chronic disease. Alternatively, in residential and high population areas,
running fiber optic cable to end users versus microwave antennas, will
provide even faster internet service, and although more costly up front, will
save both the city and communication companies costs in litigation and
removal and replacement costs when the public at large becomes aware of
this threat to their health and life.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Thank you.

Kerstin | Knuepfer | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires

As of: 12/6/2022 4:54:08 PM
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initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Kim Turner The radiation emitted from cell towers is not safe for humans or the No
environment — therefore the placement of antennas is a matter of urgent
public interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.
Krishnan Unnikrishnan]! oppose the proposed changes to Titles 16 and 22 of the L.A. County Code. No

Please vote NO on Dec. 6 and adopt the redline for Titles 16 and 22 that was
submitted by Fiber First L.A.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
scrutiny before the towers are built or without regard to critical environmental
protections that keep us all safe.l demand the following protections are
implemented in regard to the installation of wireless communications
infrastructure:

?? Safeguard Due Process Rights: The radiation emitted from cell towers is
not safe for humans or the environment — therefore the placement of

antennas is a matter of urgent public interest. Cutting off debate, eliminating
public input and ignoring environmental laws (including CEQA) is unjustified.

?? Protect Us From Telecom Wildfires: In the last 15 years, there have been
four major Southern California wildfires initiated, in whole or in part, by
telecommunications equipment. Cell tower fires are electrical fires and they

cannot be fought until the grid has been cut, which can take up to 60 minutes.

Cell tower placement close to homes or schools may not allow enough time
for escape in the event of fire. The proposed revisions allow cell towers to be
too close to homes, schools and daycare centers.
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?7? Stick to Facts: In case of emergency, should there be a loss of electricity,
911 calls would depend solely upon the macro towers that are already backed
up per the California Public Utilities Commission (CPUC) Order. The claim
that hundreds of new small cell antennas are required for 911 calls is false
and should not be used as an argument for the amendments.

?7? Fiber First: Invest in resources and take advantage of federal dollars to
provide superior fiber optic broadband connections rather than slow,
unreliable, expensive, unregulated and hazardous wireless broadband that
requires hundreds of new antennas in our residential neighborhoods.
Wireless technology utilizes at least ten times more power compared to wired
technologies and significantly increases our carbon footprint.

Prioritize the health and safety of residents and the protection of the
environment. Please vote NO.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Krista Harris

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

kristin nugent

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lala Zikakis

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Larry Nelson

| urge the Board of Supervisors to vote NO on the ordinance as written. | urge
the Board of Supervisors to adopt the redline copy of Title 16 & 22 submitted
by Fiber First L.A.

No
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larry ortega

Yes

Laura Slaven

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergencyi, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

No

Laura Tomasiello

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep

No
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us all safe.
Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Lauren Knudsen No

Lily Colovic | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Lina Karpman | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Potential Health Risks:

« Different Cancers

» Reproductive Problems; Infertility

» Suppressed Immune System Function

* Neurological Problems

» Headaches/Migraines

« Effects on Eyes, Heart, Lungs, Head — Essentially your entire body is
affected

* Single & Double DNA Strand Breaks

» Oxidative Damage

« Stress of Proteins

« Disruption to Brain for Glucose Metabolism

» Reduces Melatonin in the Brain

« Brain Barrier Permeability (Could result in brain bleeds; Stroke)
* Cell Metabolism Disruption

Our Environment In Crisis:

« Affected Cell Growth Rates

» Makes Things Bacteria Resistant
* Plant Health Decline

« Effects on Atmospheric

* Depletion of Fossil Fuels

» Ozone Layer Effects

As of: 12/6/2022 4:54:08 PM
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« Disruption of Ecosystem
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Linda Gerlach | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. PLEASE vote NO!

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lindsay Elliott
| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lisa Hannifin | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lisa Hochman | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lisa Kassner I'live in L.A. County. | am opposed to these items because it's not right for 5G
and cell towers to be installed in my neighborhood, even in front of my home,
without my being able to object to it. These towers put out radiation. 5G

No
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frequency has the same impact on the body as Covid. Electromagnetic
frequencies decrease our immune system. In this fraught time in particular,
YOU HAVE AN OBLIGATION TO PROTECT PUBLIC HEALTH. VOTE NO
ON THE CHANGES TO TITLE 16 AND TITLE 22 of L.A. Co. Code.
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Lisa Larson

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lisa C Smith

We oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

We do not want cell towers installed right outside of people's homes without
any prior notice, public hearing or opportunity to appeal, without any fire or
safety provisions, and without regard to critical environmental protections that
keep people safe.

Due to the lack of safety requirements, we also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Livinio Stuyck
Sanchez

| WILL NOT allow a cell tower being installed in my property.

No

Lizbeth Hernandez

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lois F Wagner

No

Lonnie Gordon

Honorable Supervisors,

You need to hear the truth about Titles 16 and 22, not just lobbying from
telecom and staff, before you vote on Tuesday.

You, our Supervisors have been misled! The FCC does not require that
environmental review be waived; in fact they still expect the cities to regulate
safety as they normally would. They have imposed the shot clock and that
means that some additional people, perhaps outside consultants, should be
added to staff. They need what Malibu has and that is a very thorough

No
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application checklist upfront. Immediately the application is reviewed when it
comes in and if it is missing anything from the safety checklist (electrical and
structural safety) the county or their consultant representative writes to the
carrier and stops the shot clock. It's that simple. It's also essential.

LA County has had multiple fires but two of the biggest ones in the last 15
years were Malibu Canyon Fire and the $6 billion Woolsey Fire. Both were
started by telecommunications equipment. That's why we passed the strict
ordinance that we did in Malibu. We don't see any of those safety precautions
here in LA County. In fact, LA County staff has already had the supervisors
vote to exempt CEQA! This is wrong.

We have a red lined version of Titles 16 & 22 from the very same attorney
who helped Malibu, Scott McCollough, who went through your proposal line
by line. He inserted safety language that is essential. This was sent to every
Supervisor and Planning staff, but we have not been contacted once.
Planning has refused to see Scott McCollough and Julian Gresser, two of the
top attorneys in this specialty in the country. Staff says we are a "special
interest group." Yes — we care for the environment and we care for the
residents. If we are a special interest, what is telecom?...$$$

CEQA is our state environmental law and there is supposed to be
environmental review when there is a fundamental change and that's what
the cell towers are. They come with their fire risks, fossil fuel consumption,
and RF hazards. Even the FCC says the RF should be measured yet the
Planning Department has waived all environmental considerations under the
false (inaccurate) representation that RF cannot be discussed when it comes
to the placement of cell tower. RF cannot be the reason for denial of towers
but it can be discussed. You need to hear both sides of the story. The fire
risks of the cell towers MUST be dealt with before LA County has more
catastrophic fires like Woolsey. You have allowed huge installations on
Kanan Dume which is supposed to be a scenic highway, and it is one of our
only escape routes out of Malibu

Between the two fires, here are the carriers, and one utility with their own
telecommunications company that were involved: AT&T, Verizon, Sprint (now
T-Mobile) SCE (their own telecommunications back haul line).

ALL OF THESE PARTIES were accused by the CPUC of impeding fire
investigations both in Malibu Canyon Fire and Woolsey. And were going to
trust them come into LA County and make sure all of the electrical, structural,
fire & building safety codes are followed? That is what the Planning
Department is telling the Supervisors they must do and that is false
information.

We need a NO vote on item 80, Tuesday, on Titles 16 and 22. The
supervisors need to hear from attorneys McCollough and Gresser before they
make a decision that will affect all of Los Angeles County. Please allow your
newest Supervisor, Lindsey Horvath and the rest of the Board, a chance to
learn about this issue before a vote is taken. This is vitally important! Please
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feel free to contact me so | can connect you with our attorneys who will give
you the real facts.

Sincerely,

Ms. Lonnie Gordon
Executive Director
MalibuForSafeTech.org
malibuforsafetech.org
H: 310 457-2725

C: 310 804-7102

"The world is not dangerous because of those who do harm,
but because of those who look at it without doing anything".
Albert Einstein
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Lori Field

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Lorna Paisley

This is another way people are injured for the benefit of corporations

No

Louis Cangemi

No

Luana Navarro

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Madeline Harris

No

Madeline McFadden

Citizens need a say before a cell tower goes in net to their property! Please
provide the studies that show this technology is even safe! You cannot grant
telecom giants a pass to do what they please without 1. Showing without a
doubt there are no harmful effects from these towers. 2. Give residents the
opportunity to object to a mechanism like this going in adjacent to their
property.

No

Mahatma Kane-
Jeeves

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California’'s unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
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than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.
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manu hipkins | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Mara c |uthy | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Marco LaGrande | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Maren Dellin

No

Margot P Ehret | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep

No
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us all safe.
Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Maria loanna

| request my written comments be part of the public record for Amendments
to Titles 16 & 22 of LA County Code at the Dec. 6th B.O.S. meeting.

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe."

No

Maria R Kydonieus

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Marie Hunter

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Marin Lutz

As a molecular biologist and geneticist that has worked in academic research
at UCLA, published peer reviewed papers and was a founding member of
AGRE (The Autism Genetic Resource Exchange), | oppose L.A. County's
proposed amendments to TITLES 16 and 22 of the L.A. County Code. Please
vote NO.

| have worked alongside scientists and researchers to address
neurodevelopmental disorders and the data is clear - there is a statistical
correlation to children with neurodevelopmental disorders (now 1in 5

Yes
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children) and exposure to electrical, magnetic and RF radiation.

You have the ability right now to stop this. The decisions made in Los
Angeles County affects other major cities in Ca. Where Ca goes related to
these decisions so goes the rest of the nation. This vote is significant.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Marina Benvenga | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

Our health, meaning human health comes first.

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

No

Mark Bonnlander | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Mark Busch | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

No
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L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Mark Graham | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

As you may know overexposure to legal and FCC approved amounts of non-
ionizing radiation can injure a person, causing lasting damage to the central
nervous system. A person so injured then feels non-ionizing radiation as
headaches and suffers insomnia, tinnitus, fatigue, etc. It can really ruin your
life.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?
For example the City of Elk Grove adopted an ordinance containing the “front
yard rule” for cell antennas, based on aesthetics. It prohibits placement of
cell antennas immediately adjacent to or immediately across the street from
the front yard of a residential dwelling. (EGMC 23.94.050 A.6.b., Ord. 19-
2019)

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

Mark OBrien | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Mark Towns Please. No thank you. NO
Marla Mckemy No
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Martine English | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No
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Mary Collins | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Mary Martinez No experimental technology should ever be installed without proper consent
of the governed, by our electors and their subservient contractors. No proper
studies have been published to the residents about the safety and practical
use of commonly known "5G towers". | oppose L.A. County's proposed
amendments to TITLES 16 and 22 of the L.A. County Code. Please vote NO
for all our sakes as humans, men and women, and for the future of our sons
and daughters.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Mary Zakrasek | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No
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Mary Anne Payne | do not want a cell tower installed right outside my home without any prior No
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Mary Beth Brangan Yes

Mary R Guillermin | request my written comments be part of the public record for Amendments No
to Titles 16 & 22 of LA County Code at the Dec. 6th B.O.S. meeting.

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe."

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

Mary Guillermin (Mrs)

Topanga
Maryon Kinsella No
Maurine Worthington No
Megan Zappa No
Megan Zappa No
Melanie Fisher | do not want cell towers near my home. Must receive notification and No

opportunity to oppose such things.
Please vote no.
Thank you!
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Melinda Miller No

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22

Melissa Smith | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Evidence that radiofrequency radiation from cell towers is dangerous:

1) Dr. Anthony B. Miller (longtime advisor to the World Health Organization
(WHO), and Senior Epidemiologist for the International Agency for Research
on Cancer (IARC)) gave 8 policy recommendations in 2019 related to the
protection of the public from RF exposure, including “limiting RFR exposure in
children under 16 years of age.” Risks to Health and Well-Being From Radio-
Frequency Radiation Emitted by Cell Phones and Other Wireless Devices.
Miller A et al. Aug 13, 2019.
frontiersin.org/articles/10.3389/fpubh.2019.00223/full

2) 4) The California Department of Public Health in 2017 stated, “RF
[radiofrequency] energy can reach a larger area of a child’s brain than an
adult’s brain. A child’s brain and body grow and develop through the teen
years. During this time, the body may be more easily affected by RF energy
and the effect may be more harmful and longer lasting."

3) Miscarriage rates triple for women with top radiation exposures. Reuters.
reuters.com/article/us-health-mobilephone-miscarriage/miscarriage-rates-
triple-for-women-with-top-radiation-exposures-idUSKBN1EE2AU

4) The American Academy of Pediatrics (AAP) has advised the US

As of: 12/6/2022 4:54:08 PM
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government since 2013 to reassess regulations regarding human exposure to
wireless radiation, especially for children and pregnant women, and “[adopt]
standards that are protective of children and reflect current use patterns."”
AAP Letter to FCC regarding Reevaluation of Radiofrequency
Electromagnetic Fields and Safety Standards 2013.

5) Numerous peer-reviewed studies have demonstrated other biological harm
from wireless radiation exposure including damage to mitochondrial DNA,
heart palpitations, reproduction issues, sleep problems, depression,
headaches, ear ringing and more.

6) In the August 13, 2021 ruling against the FCC, the DC Court of Appeals
held that the FCC failed to respond to “record evidence that exposure to RF
[radiofrequency] radiation at levels below the Commission’s current limits may
cause negative health effects unrelated to cancer.” United States Court of
Appeals for the District of Columbia.
cadc.uscourts.gov/internet/opinions.nsf/FB976465BF00F8BD85258730004
EFDF7/%24file/20-1025-1910111.pdf
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Mia Marsicano

No

Mia Marsicano

No

Michael Brin

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Michal Lynch

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| also want a reversal of the categorical CEQA exemption as it relates to
Titles 16 and 22.

No

Miles Hack

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior

No
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notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Mitchell Tsai

Yes

Mitchell M Tsai

A revised copy of comment letter to correct clerical error.

Yes

mojgan sarshar

No

Monique Ussini

Please vote NO

Due to lack of safety requirements, | also want a reversal of the categorical
CEQA exemption as it relates to Titles 16 and 22.

No

Moon Zappa

No

nancy HARRINGTON

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Nancy Motherway

Vote NO on Dec. 6 to the Proposed Changes to Titles 16 and 22

| oppose the proposed changes to Titles 16 and 22 of the L.A. County Code.
Please vote NO on Dec. 6 and adopt the redline for Titles 16 and 22 that was
submitted by Fiber First L.A.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
scrutiny before the towers are built or without regard to critical environmental
protections that keep us all safe.

No

Nancy G Boyer

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety

No
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provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Naomi Mattana | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No

Natalie Tavares | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Neil A Nesti | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Nelson Stoll The medical dangers of this in close proximity for extended periods is shown
to be unsafe based on a number of studies. Please oppose until the issues
are better understood and shown to the public for vote.

No

Nichola Alva | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| also want a reversal of the categorical CEQA exemption as it relates to
Titles 16 and 22."

No

Nicole Angelo | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

Earlier this year a Verizon 5g tower was installed on my block 250 feet from
my home and less than 20 feet from my neighbor. | did not consent to this
and there is reason to be very concerned about the radiation effects on my
family, especially my 1 year old son.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California’'s unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.
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Nicole BetanCourt

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety

No
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provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Nicole Gage | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Odette J Wilkens | urge the Board of Supervisors to vote NO on the ordinance as written. | No
urge the Board of Supervisors to adopt the redline copy of Title 16 & 22
submitted by Fiber First L.A. fiberfirstla.org/documents

Safeguard Due Process Rights: The radiation emitted from cell towers
is not safe for humans or the environment — therefore the placement of
antennas is a matter of urgent public interest. Cutting off debate, eliminating
public input and ignoring environmental laws (CEQA) is unjustified.

Protect Us from Telecom Wildfires: In the last 15 years, there have been
four major Southern California wildfires initiated, in whole or in part, by
telecommunications equipment. Cell tower fires are electrical fires, and they
cannot be fought until the grid has been cut, which can take up to 60 minutes.
Cell tower placement close to homes or schools may not allow enough time
for escape in the event of fire. The proposed revisions allow cell towers to be
too close to homes, schools and daycare centers.

| insist the Board of Supervisor’s stick to the facts. The Board of
Supervisors are being misled to believe this infrastructure is necessary for
911 calls. But, in an emergency, like loss of power due to earthquakes or
other emergencies, 911 calls would depend solely upon the macro towers
that are already backed up per the California Public Utilities Commission
(CPUC) Order. cpuc.ca.gov/industries-and-topics/internet-and-phone/service-
guality-and-etc/communications-network-resiliency. The claim that hundreds
of new small cell antennas are required for 911 calls is false and should not
be used as an argument for the amendments to Title 16 & 22.
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Fiber should be prioritized, per NTIA. This is a once in a lifetime
opportunity as these federal dollars will not be available in the future. The
Board should take advantage of these funds to provide futureproof, superior
fiber optic broadband connections rather than slow, unreliable, expensive,
unregulated and hazardous wireless broadband that requires hundreds of
new antennas in our residential neighborhoods. Wireless technology utilizes
at least ten times more power:
researchgate.net/publication/224240247
_Energy_Consumption_in_Wired_and_Wireless_Access_Networkscompared
to wired technologies and significantly increases our carbon footprint
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Olga Hernandez | oppose having a cell tower by my home or any homes and schools

No

Ophira Levant | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Pamela Klein

No

Patricia Moore | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Patrick Mckemy

publiccomment.bos.lacounty.gov/

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Patty Mendoza | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Paula Gomez | do not want a cell tower installed right outside my home without protections
that keep us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Peter Garcia
| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Qian Xu | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Rafi Mitilian

No
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Please vote NO, and adopt the redline for Titles 16 and 22 that was submitted
by Fiber First LA.

| do not want a cell tower installed right outside my home w/o any prior notice,
public hearing or opportunity to appeal. Thank you.

No

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Randi E Johnson

There are too many unresolved health issues around these 5G towers. The
County could be liable for all manner of lawsuits in the future if these
towers are allowed to be placed willy-nilly around the county.

No

Rebecca Doll

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Reiko Gregory

The radiation emitted from cell towers is not safe for humans or the
environment — therefore the placement of antennas is a matter of urgent
public interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

No

Richard Chan

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No

Richard Tamm

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside anyone's home without any
prior notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

There are many people who are sensitive to 5G EMF. Some get terribly ill
from it. It could force people to move, just for their health, and could greatly
reduce a person's home value for resale. This is playing Russian roulette with
people's physical and economic health.

No

Robert Aguilera

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety

No
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provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Robert Campos There is ample evidence that exposure to radiation from cell phone towers Yes
can be detrimental to human health. | have enclosed just a few items from
scientists who have carefully studied this issue.

Robert Gaylord (See attached PDF) Yes

Robert Rhoden | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Robert Warner Dear Supervisors, No

HERE IS THE FUNDAMENTAL PROBLEM AS | SEE IT. HISTORY
REVEALS HUMANS TO BE FANTASTICALLY CREATIVE AND CAPABLE,
BUT OFTEN EXPEDIENT, EVEN CARELESS. “GET IT DONE NOW, ASK
QUESTIONS LATER” IS A COMMON OPERATING BASIS. I'll provide a few
examples below.

In seeking to understand a topic it is sometimes helpful to make comparisons
to something which is more familiar. EMF radiation, as a global phenomenon,
is a very recent concern. It was only 30 years ago that reduced cell phone
size enormously increased the popularity of cell phone usage. Complete
internet service on the mobile web has only been available for a little over 20
years — mere seconds when it comes to biological research.

But the phenomenon is not without precedent. A similar situation existed in
the mid-20th century with regard to skyrocketing chemical use in agriculture
and industry. The general population was being exposed to thousands of
toxic chemicals and there were no studies which had examined the effects of
prolonged exposure to such chemicals over a lifetime, and, through placental
blood transfer and other factors, over many generations. The renowned
environmental scientist and pathologist, Dr. Rene Dubos of the Harvard
Medical School, sounded the alarm in 1968 in the journal Environmental
Scientist, writing, “THE GREATEST DANGER OF POLLUTION MAY WELL
BE THAT WE SHALL TOLERATE LEVELS OF IT SO LOW AS TO HAVE NO
ACUTE NUISANCE VALUE, BUT SUFFICIENTLY HIGH, NEVERTHELESS,
TO CAUSE DELAYED DISEASE AND SPOIL THE QUALITY OF LIFE.

As of: 12/6/2022 4:54:08 PM
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Dubos is credited with popularizing the environmental maxim, “Think globally,
act locally”.

Dubos words were prophetic. The US Environmental Protection Agency’s
National Human Adipose Tissue Survey (NHATS) has found dozens of
carcinogenic chemicals (herbicides, pesticides, industrial chemicals such as
PCBs) at low levels in virtually every human ever tested. According to a report
in the journal, Environment International, these chemicals “concentrate in fatty
tissues and bioaccumulate as they move up the food chain; travel long
distances in global air and water currents; and have been linked with serious
health effects in humans, even at low exposures” (Environment International,
Vol. 39, Issue 1, Feb., 2012).

We are now in the middle of a decades-long human experiment with
low-level chemical exposure on a global scale, the effects of which we simply
have not been able to fully study. There are so many substances which were
tested and “proven” safe at given levels by top scientists decades ago. Now
we know more. If you will allow me to give just one example. This year the
EPA reported that PFAS (per- and poly-fluoroalkyl substances), carcinogenic
chemicals in use since the 1940s for nonstick cookware, fabrics and flame-
retardant equipment, are far more dangerous than previously known. THE
EPA HAS NOW SET NEW LEVELS WHICH ARE 3,000 TO 17,000 TIMES
LOWER THAN PREVIOUS “SAFE” STANDARDS.
washingtonpost.com/climate-environment/2022/06/15/epa-pfas-forever-
chemicals). PFAS are in the drinking water of a majority of Americans and in
the blood of almost everyone. It's worth pausing to consider this: the adverse
effects of a chemical in use for 80 years are only now being understood.
(Teflon pans — never caused me any problems, right?)

IT IS MY OPINION THAT A VERY SIMILAR GLOBAL EXPERIMENT IS NOW
OCCURRING WITH ELECTROMAGNETIC FREQUENCY RADIATION
(EMF). | imagine dozens of studies showing the adverse effects of EMF will
be brought to your attention. | will mention only one: Oncology Letters, in 2020
(Oncology Letters, 2020 October; 20(4): 15), entitled, “Health risks from
radiofrequency radiation, including 5G, should be assessed by experts with

no conflicts of interest”. The researchers wrote:

“The fifth generation, 5G, of radio frequency radiation is about to be
implemented globally without investigating the risks to human health and the
environment. This has created debate among concerned individuals in
numerous countries. In an appeal to the European Union (EU) in September
2017, currently endorsed by >390 scientists and medical doctors, the
moratorium on 5G deployment was requested until proper scientific
evaluation of potential negative consequences has been conducted. This
request has not been acknowledged by the EU. The evaluation of RF
radiation health risks from 5G technology is ignored in a report by a
government expert group in Switzerland and a recent publication from The
International Commission on Non-ionizing Radiation Protection. Conflicts of
interest and ties to the industry seem to have contributed to the biased
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reports. The lack of proper unbiased risk evaluation of the 5G technology
places populations at risk. Furthermore, there seems to be a cartel of
individuals monopolizing evaluation committees, thus reinforcing the no risk
paradigm. We believe that this activity should qualify as scientific misconduct.”

WITH REGARD TO THIS LAST REPORT, | WOULD PARTICULARLY LIKE
TO DRAW YOUR ATTENTION TO TWO IMPORTANT PEER-REVIEWED
STUDIES. In 2016, 40% of scientists surveyed by the journal, Nature (1500
scientists) believed that fraud was always or often a factor in research. This is
the scientific community commenting on itself. An astonishing 70% cited the
bias of “selective reporting”, the suppression of undesirable facts and findings
(Nature, Vol. 533, pages 452—-454, 2016). John loannidis, M.D., of the
Stanford University School of Medicine reached a similar conclusion.
loannidis is an internationally recognized expert in the study of scientific
research. In 2005 he published a paper entitled, “Why most published
research findings are false” (PLoS Med. 2005 Aug;2(8):e124.
doi:10.1371/journal.pmed.0020124). loannidis reported:

“The greater the financial and other interests and prejudices in a scientific
field, the less likely the research findings are to be true. Conflicts of interest
are very common in biomedical research, and typically they are inadequately
and sparsely reported.”

The question for Los Angeles is whether or not it will, by default, side
with industry and continue the EMF experiment, or whether it will act now to
reduce our exposure to EMF. Will there be, to quote Dubos, very little in the
way of “acute nuisance value” but eventual “delayed disease™? If you
research this field you will likely encounter those who will tell you that there
are no studies which have proven long-term adverse health effects on large
groups exposed to EMF. Of course, they are absolutely right! But those who
wish to act responsibly must then ask themselves the other question: While
most people do not experience, or do not notice, any acute effects, are there
any studies which prove that there are NO long-term adverse health effects
from prolonged exposure to EMF radiation? Who has the burden to answer
that question? Industry, yes; medicine, yes. But you and | as well.

LOOK AT OUR OCEANS AND RIVERS, OUR AIR, OUR SOIL, OUR
FOOD SUPPLY. IT'S HARD TO ARGUE THE CHARGE THAT HUMANS
ARE AN EXPEDIENT SPECIES: PUSH AHEAD NOW, “GET IT DONE” —
ASK QUESTIONS LATER. ARE WE MAKING THE SAME MISTAKE WITH
EMF?

Sincerely,
Robert Warner
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Robina Suwol

oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.Thank you for
your consideration.
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Rollo Zappa

No

Rosadel McClure | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

rosanna libertucci | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Roy Komoto | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Vote NO!

| don't want, and won't accept, a cell tower installed right outside my home
with NO prior notice, public hearing or opportunity to appeal, with NO fire or
safety provisions, and with NO regard to critical environmental protections.

| also want and expect you to reverse the categorical CEQA exemption as it
relates to Titles 16 and 22. This exemption was issued WITHOUT critical
safety requirements.

No

Roya Almotahari | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the

No
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categorical CEQA exemption as it relates to Titles 16 and 22.
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Ruben Tadeo

POR FAVOR/ VOTEN NO EN TITULO 16 Y 22. NO LO ADOPTEN, NOS VA
HA LASTIMAR A NOSOTROS, LOS QUE VIVIMOS EN ESTE CONDADOQO!!
USTEDES ESTAN ACTUANDO EGOISTAMENTE! VOTEN NO!!!MANDELO
DE REGRESO A PLANEACION

PLEASE. VOTE NO ON TITTLE 16 & 22!!! DO NOT ADOPT, YOU WILL
HURST US, THOSE WHO LIVE IN THE COUNTY!! YOU ARE ACTING
SELFISHLY!! VOTE NO!!! SEND IT BACK TO PLANNING!!

No

Samantha Hinton

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Sandra Hibarger

Do people not have common sense anymore to advocate such toxic and
cancer causing atrocities in you neighborhood? Towers such as these “Will
guarantee cancer” | previously worked at the USC Cancer Center and saw
the ramifications of what this can do to people. Do you want this for yourself
or your own families? Please forget about monetary pay backs. Trust me it is
not worth your health!

No

SANDRA MARQUEZ

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

IM

No

Sarah H Aminoff

Safe Tech International opposes the amendments to Title 16 and 22. We
oppose the amendments to Title 16 and 22. Please vote NO. We urge the
Board of Supervisors to adopt the redline for Titles 16 and 22 that was

Yes
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submitted by Fiber First LA. They will provide you with the best legal footing
on which to evaluate the placement of wireless infrastructure now and in the
future.

Please safeguard due process rights. The radiation emitted from cell towers
is not safe for humans or the environment — therefore the placement of
antennas is a matter of urgent public interest. Cutting off debate, eliminating
public input and ignoring environmental laws (including CEQA) is unjustified.
The Sierra Club's letter to Sacramento, states," that for more than 50 years,
the California Environmental Quality Act (CEQA) has been one of the most
important disclosure laws in the state...the CEQA process is critical for
communities to have a meaningful voice in local planning decisions to protect
the environmental health of their neighborhoods.”
sierraclub.org/california/letter-sacramento-let-s-talk-about-ceqa

In the last 15 years, there have been four major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. Cell tower
fires are electrical fires and they cannot be fought until the grid has been cut,
which can take up to 60 minutes. Amidst Santa Ana conditions,
telecommunications fires become catastrophic. The Malibu Canyon Fire in
2007 and Woolsey Fire in 2018 were telecom initiated. The 2020 Silverado
Fire in Irvine forced the evacuation of over 130,000 people started when a T-
Mobile lashing wire dropped. Cell tower placement close to homes or schools
may not allow enough time for escape in the event of fire. The proposed
revisions allow cell towers to be too close to homes, schools and daycare
centers.

In case of emergency, should there be a loss of electricity, 911 calls would
depend solely upon the macro towers that are already backed up per the
California Public Utilities Commission (CPUC) Order. The claim that hundreds
of new small cell antennas are required for 911 calls is false and should not
be used as an argument for the amendments.

Please take advantage of federal dollars to provide superior fiber optic
broadband connections (fiber to and through the premises) rather than slow,
unreliable, expensive, unregulated and hazardous wireless broadband that
requires hundreds of new antennas in our residential neighborhoods. The
4G/5G network uses up to 10 times more power than wired technologies and
significantly increases our carbon footprint. Fiberoptics is the only REAL way
to end the digital divide. Not only is it faster, more secure and easier to
upgrade, but it is safer in our fire-prone state, does not rely on the
proliferation of Wireless Transmitters via poles, large exposed transformers,
and RFR, and it's more reliable with multiple users!

A postponement and a reevaluation of Titles 16 and 22 would be prudent in
light of the extraordinarily serious environmental concerns we have raised. In
conclusion, please oppose the current changes to Titles 16 and 22.

Thank you for your valuable time.
Sarah Aminoff, Kate Kheel and the Team at Safe Tech International

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER
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No

SHANNON Horton

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
scrutiny before the towers are built or without regard to critical environmental
protections that keep us all safe.l demand the following protections are
implemented in regard to the installation of wireless communications
infrastructure:

?? Safeguard Due Process Rights: The radiation emitted from cell towers is
not safe for humans or the environment — therefore the placement of

antennas is a matter of urgent public interest. Cutting off debate, eliminating
public input and ignoring environmental laws (including CEQA) is unjustified.

?? Protect Us From Telecom Wildfires: In the last 15 years, there have been
four major Southern California wildfires initiated, in whole or in part, by
telecommunications equipment. Cell tower fires are electrical fires and they
cannot be fought until the grid has been cut, which can take up to 60 minutes.
Cell tower placement close to homes or schools may not allow enough time
for escape in the event of fire. The proposed revisions allow cell towers to be
too close to homes, schools and daycare centers.

?7? Stick to Facts: In case of emergency, should there be a loss of electricity,
911 calls would depend solely upon the macro towers that are already backed
up per the California Public Utilities Commission (CPUC) Order. The claim
that hundreds of new small cell antennas are required for 911 calls is false
and should not be used as an argument for the amendments.

?? Fiber First: Invest in resources and take advantage of federal dollars to
provide superior fiber optic broadband connections rather than slow,
unreliable, expensive, unregulated and hazardous wireless broadband that
requires hundreds of new antennas in our residential neighborhoods.
Wireless technology utilizes at least ten times more power compared to wired
technologies and significantly increases our carbon footprint.

Prioritize the health and safety of residents and the protection of the
environment. Please vote NO.

No

Shant Akopyan

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the

No
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categorical CEQA exemption as it relates to Titles 16 and 22.
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sharon sumich

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

sharon | ledbetter

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Shaun Ryan

There needs to be due process involving the communities with complete
transparency and awareness for the residents as to any wireless technology
being used. Especially with the unforeseen and thoroughly untested safety
and hazardous aspects of this newer technology.

Thank you for your consideration.

No

Shauna Torok Reppe

| urge the Board of Supervisors to adopt the proposed redline changes to
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;

No
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placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

She||ey J Cerny This is a horrible idea. | oppose L.A. County's proposed amendments to No
TITLES 16 and 22 of the L.A. County Code. Please vote NO.
| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.
Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Shelly Fong | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No

L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.
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Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Simona Escobar | urge the Board of Supervisors to adopt the proposed redline changes to No
Titles 16 & 22 that were submitted by Fiber First L.A. and to prioritize future-
proof fiber to the home for everyone in Los Angeles County.

It is not true that the FCC requires these amendments to be made to our
existing L.A. County Code; that lie is being perpetrated by the telecoms and
echoed by our own uninformed Planning Department. Why are other cities
and counties adopting much better and more protective codes than these?

The radiation emitted from cell towers is not safe for humans or our natural
world; therefore the placement of these antennas is a matter of urgent public
interest. Cutting off debate, eliminating public input and ignoring
environmental laws (including CEQA) is unjustified.

In the last 15 years there have been 4 major Southern California wildfires
initiated, in whole or in part, by telecommunications equipment. With
California's unique and rapidly changing climate, any revision to our Code
must include strict safety standards to protect our homes and neighborhoods;
placement too close to homes or schools may not allow enough time to
escape in the event of fire. The proposed revisions/amendments by L.A.
County contain nothing about fires.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy, and
significantly increases our carbon footprint.

As of: 12/6/2022 4:54:08 PM
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Thank you for taking action!

We MUST stop this NOW!

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Skye Byrne | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.
| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.
Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
Stacy Sebasty | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.
| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.
Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
stephanie hauptli | strongly don't agree with this! Stop No
Steve D Dietrich Regarding L.A. County's proposed amendments to TITLES 16 and 22 of the No

L.A. County Code, I'm in opposition to these amendments. Please vote NO.
| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

In addition | urge the Board of Supervisors to adopt the proposed redline
changes to Titles 16 & 22 that were submitted by Fiber First L.A. and to
prioritize future-proof fiber to the home for everyone in Los Angeles County.

With regards to the FCC requiring these amendments to be made to our
existing L.A. County Code, this is not true; that lie is being perpetrated by the
telecoms and echoed by our own uninformed Planning Department. Why are
other cities and counties adopting much better and more protective codes
than these?

It is well documented that radiation emitted from cell towers is not safe for
humans or our natural world; therefore the placement of these antennas is a
matter of urgent public interest. Cutting off debate, eliminating public input
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and ignoring environmental laws (including CEQA) is unjustified.

In case of emergency, if there is a loss of electricity, 911 calls will depend
solely upon the macro towers already backed up per the California Public
Utilities Commission (CPUC) Order. The claim that hundreds of new (un-
backed-up) small cell antennas are required for 911 calls is false.

The Supervisors should be investing resources and taking advantage of
federal dollars to provide superior fiber optic broadband connections rather
than slow, unreliable, expensive, unregulated and hazardous wireless
broadband that requires hundreds of new antennas in our residential
neighborhoods. Wireless technology utilizes ten times as much energy.

MEMBERS OF THE BOARD
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HOLLY J. MITCHELL
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Steven Gregory The_ radiation emitted from cell towers is not safe for humans or the
environment — the placement of antennas is a matter of

public health and urgent public interest. Cutting off debate, eliminating public
input and ignoring environmental laws (including CEQA) is unjustified.

Despite posing a significant fire threat, and perpetually exposing us,
our children and the environment to toxic levels of RF radiation,
wireless facilities will be installed without any prior notice, public
hearing or opportunity to appeal — without fire or safety scrutiny
before the towers are built and without regard to critical environmental
protections.

No

SURAJ MODY | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Susan Foster

Yes

Susan Purkhiser
| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Susan Slutzky | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

| also want a reversal of the categorical CEQA exemption as it relates to
Titles 16 and 22.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

susan wiles

No

Susie Cheek | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Suzanne Bertsch

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Suzanne Zoller | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Tami Reece
| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

L.A. County Code. Please vote NO.

No
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| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

MEMBERS OF THE BOARD

HILDA L. SOLIS
HOLLY J. MITCHELL
LINDSEY P.HORVATH
JANICE HAHN
KATHRYN BARGER

Tara Brancato

My son has autism and is badly affected by 5G. | oppose L.A. County's
proposed amendments to TITLES 16 and 22 of the L.A. County Code. Please
vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Tara B Shakeshaft

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Terry Marquez

| urge the Board of Supervisors to vote NO on the ordinance as written, and |
urge the Board of Supervisors to adopt the redline copy of Title 16 & 22
submitted by Fiber First L.A.

Yes

Thomas Nordegg

No

Tim McArdle

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Todd Whiting

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the

No
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L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Tracee N Miller | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Traci Rubner | oppose L.A. County's proposed amendments to TITLES 16 and 22 of the No
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Tracy Cuneo Please vote NO on LA county's proposed amendments to Title 16 and Title No
22.

Due to lack no safety or fire provisions in the amendment and being unable to
appeal the decision to place towers in any location, | oppose the
amendments.

Also, reverse the CEQA exemption related to Titles 16 and 22.

Thank you.

Tracy A Off Safeguard Due Process Rights: The radiation emitted from cell towers is not No
safe for humans or the environment — therefore the placement of antennas is
a matter of urgent public interest. Cutting off debate, eliminating public input
and ignoring environmental laws (including CEQA) is unjustified.Fiber First:
Invest in resources and take advantage of federal dollars to provide superior

As of: 12/6/2022 4:54:08 PM
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fiber optic broadband connections rather than slow, unreliable, expensive,
unregulated and hazardous wireless broadband that requires hundreds of
new antennas in our residential neighborhoods. Wireless technology utilizes
at least ten times more power compared to wired technologies and
significantly increases our carbon footprint.

MEMBERS OF THE BOARD
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Travis Warner

Across the planet, there are varying levels of community concern about
electromagnetic wave lengths, cell tower installations, etc. Some communities
have chosen to freeze approval indefinitely for 5G installations. There is
simply not enough known about health risks. In October, | shared a link to an
appeal by scientist David Carpenter to the school board of Portland Oregon,
requesting that Wi-Fi equipment be removed from schools and instead wired
connections be installed. I've attached a pdf of that report. Dr. Carpenter
attached approximately 400 scientific studies supporting this
recommendation. | am also attaching here the report by the International
Commission on the Biological Effects of Electromagnetic Fields, alerting to
the dangers of Wi-Fi and electromagnetic fields. It's a long report, but their
findings include the following:

« The limits set for radiofrequency radiation established by the International
Commission on Non-lonizing Radiation Protection (ICNIRP) and the Federal
Communications Commission (FCC) are based upon invalid assumptions and
outdated science; they are not protective of human health.

 That there be an independent assessment of the dangers of radio frequency
radiation based on scientific evidence from peer-reviewed studies conducted
over the past 25 years. They are seeking health standards for workers and
the public.

* That the public be informed of the health risks of EMF and encouraged to do
everything they can to minimize exposures, especially for children, pregnant
women and people who are hypersensitive.

* That there be an immediate moratorium on further rollout of 5G wireless
technology until safety is actually demonstrated.

Individuals have widely differing responses to electromagnetic fields. For
some it can bring about powerful acute health effects, for others a general
malaise. It is quite true that the majority of people do not experience acute
effects, however, as the studies | have provided show, they may experience
significant adverse health effects over time.

Yes

Tsakhkanush
Hakopyan

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No
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Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Tyler Sussman

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Yes

Urszula Beaudoin

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Veronica Moreno

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Vicki and Eric
Goldbach

STRONGLY ASK YOU TO vote NO on the proposed changes to Titles 16 and
22 of the L.A. County Code. to protect all of us and our health from close
proximity cell towers in our neighborhoods!

No

Vicki and eric
Goldbach

WE STRONGLY oppose L.A. County's proposed amendments to TITLES 16
and 22 of the L.A. County Code. Please vote NO.

1 do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No
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Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

ERIC AND VICKI GOLDBACH LA county residents for 62 years
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Victoria Colligan

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Victoria D Sievers

We urge the Board of Supervisors to vote NO on the ordinance as written.
Please adopt the redline copy of Title 16 & 22 submitted by Fiber First L.A.
fiberfirstla.org/documents

No

Viet Nguyen

Frequencies in the RF range have had negative impacts on the health of
individuals who live within a close proximity of RF emitters and transmitters.

No

Virginia Ruiz

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

Vivian M Escalante

Why Fiber:

« Fiber is faster: Fiber is easily capable of speeds of 100Gbps, with that fast of
a connection, everyone can send emails faster, send files faster, download
large attachments and upload information quickly. That saves time and
money, and fiber internet is faster and more reliable than the 5G network.

» Fiber is scalable: Flexible bandwidth options ensure quality performance,
and whatever is required, internet service delivered over a fiber network can
be easily adjusted to accommodate growth needs without additional
hardware.

« Fiber is more secure and more available: A fiber line is dedicated, which
means the service is much more secure, with less opportunity for interference
* Fiber is cost-effective:

Yes

Wendra Reese

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

No




| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

Wendy Caminiti

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the
L.A. County Code. Please vote NO.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.

No

William H Plummer

Older WIFI systems use the same radiation frequencies as our microwave
ovens. The safety standards are based solely upon heating of human bodies,
not on short term results like dead bugs and small animals near the cell-
towers, nor on long term results like cancers and heart arrhythmias. Please
vote "No."

No

yelena sonkin

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that keep
us all safe.

No

Yoko Zappa

No

Zola Zappa

No

Item Total

366

Grand Total

366

As of: 12/6/2022 4:54:08 PM




From: Maya Solis

To: ExecutiveOffice
Subject: 5g towers
Date: Thursday, December 1, 2022 6:10:08 PM

CAUTION: External Email. Proceed Responsibly.
I request my written comments be part of the public record for Amendments to Titles 16 & 22
of LA County Code at the Dec. 6th B.O.S. meeting.

I oppose L.A. County's proposed amendments to TITLES 16 and 22 of the L.A. County Code. Please vote NO.

I do not want a cell tower installed right outside my home without any prior notice, public hearing or
opportunity to appeal, without any fire or safety provisions, and without regard to critical environmental
protections that keep us all safe.”

At this time the public is looking to their city counsel to actually do their job and protect their community.
Please don't be just another sell out like everybody in Government. We have to be able to trust someone
with the current state of affairs being so in your face corrupt. How do you want to been seen in history?
Someone who stands with the people or a narsassistic leach? People have had enough of all the
corporate overreach and collusion with the government. Can you at least vote the correct way and
protect what little we have left?

Maya Solis

Not Playing, just saying


mailto:msmayasolis@gmail.com
mailto:ExecutiveOffice@bos.lacounty.gov

From: KT

To: ExecutiveOffice

Cc: Sdfreecalifornia@gmail.com

Subject: proposed amendments to TITLES 16 and 22 of the L.A. County Code
Date: Thursday, December 1, 2022 7:12:31 PM

CAUTION: External Email. Proceed Responsibly.
Dear Board of Supervisors, Executive office,

| oppose L.A. County's proposed amendments to TITLES 16 and 22 of the L.A. County Code. lam a
tourist of Los Angeles and resident of Santa Barbara. You have the power to prevent irresponsible and
unnecessary installment of 4G/5G infrastructure by having the correct guidelines within your county

code. Please vote NO.

Katie Mickey
Vice President of Safe Technology of Santa Barbara County
Director of the Santa Barbara Body Therapy Institute


mailto:ktamazon@yahoo.com
mailto:ExecutiveOffice@bos.lacounty.gov
mailto:5gfreecalifornia@gmail.com

From: vdzaag

To: ExecutiveOffice
Subject: (No Subject)
Date: Thursday, December 1, 2022 9:04:34 PM

CAUTION: External Email. Proceed Responsibly.
"I request my written comments be part of the public record for Amendments to Titles 16 &
22 of LA County Code at the Dec. 6th B.O.S. meeting.

I oppose L.A. County's proposed amendments to TITLES 16 and 22 of the L.A. County Code.
Please vote NO.

| do not want a cell tower installed right outside my home without any prior notice, public hearing or
opportunity to appeal, without any fire or safety provisions, and without regard to critical environmental
protections that keep us all safe."

Sent using Zoho Mail


mailto:vdzaag@zoho.com
mailto:ExecutiveOffice@bos.lacounty.gov
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.zoho.com%2Fmail%2F&data=05%7C01%7CExecutiveOffice%40bos.lacounty.gov%7Cf8d118ad25f84a45748408dad422b072%7C7faea7986ad04fc9b068fcbcaed341f6%7C0%7C0%7C638055542740375050%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Ky90Fxgcmf%2FtSF8Uqwm66RGgDagPzldAzoJh01YehmE%3D&reserved=0

From: Jason Stolarczyk

To: PublicComments; Barger, Kathryn; Supervisor Janice Hahn (Fourth District); Sheila;
hollymitchell@bos.lacounty.gov; First District

Subject: Opposed to SR Cell Tower

Date: Tuesday, November 29, 2022 10:27:33 PM

CAUTION: External Email. Proceed Responsibly.
Hi -

I’'m joining a growing list of area homeowners+voters, in addition to the NewHall School
District, realtors and Regional Planning Commissioner Mike Hastings, in opposing the SR
Cell Tower.

It's well known the tower has no measurable value to the surrounding community, nor to its
primary objective of providing cell access to the most needed area. Specifically:

> It will reduce property values by 10% or more (according to at least 10 different realtors
who work in our community).

> |t will expose SRE school children (my daughter is one of them), park goers and
neighbors to radiation.

> It will be highly visible throughout much of the community, ruining views.

> |t will NOT provide cell service to those in the northwest of the community, the area with
the worst coverage.

Based solely on the points above, a decision to move forward on this kind of project would
show gross negligence in protecting people and property. In addition, a vote to continue this
plan clearly shows political favor to AT&T, who is not getting compensated to uphold our
community's health.

From this voter’s perspective, as well as the majority of my community, the SR Cell Tower
plan satisfies short-term thinking, without accounting for long-term ramifications. And
history never treats that kind of approach kindly.

Jason Stolarczyk
Stevenson Ranch HomeOwner


mailto:jasonstolarczyk@gmail.com
mailto:PublicComments@bos.lacounty.gov
mailto:Kathryn@bos.lacounty.gov
mailto:fourthdistrict@bos.lacounty.gov
mailto:Sheila@bos.lacounty.gov
mailto:hollymitchell@bos.lacounty.gov
mailto:firstdistrict@bos.lacounty.gov

From: Akshay Sharma

To: PublicComments; Barger, Kathryn; Supervisor Janice Hahn (Fourth District); Sheila;
hollymitchell@bos.lacounty.gov; First District

Subject: Fw: AT&T 75-95 Foot Cell Tower

Date: Tuesday, November 29, 2022 2:14:39 PM

CAUTION: External Email. Proceed Responsibly.|
We are opposing the tower. The unsightly tower will:

e  Reduce property values by 10% or more (according to 10 different realtors
who work in our community)

e  Expose SRE school children, park goers, and neighbors to radiation

e Be highly visible throughout much of the community, ruining views

e  Only serve AT&T customers

e NOT provide cell service to those in the northwest of the community, the
area with the worst coverage

The proposed tower belongs in an industrial park, not our beautiful residential
community. But, it is the cheapest solution for AT&T. Alternatives in the form of
microsites and smaller towers away from homes and school children should be
explored.

The Project No. PRJ2021-000295 and hearing date 12/20/22 in your email.

For more information, please visit the following website: StopTheSRtower.com
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From: Bill Hornstein

To: PublicComments; Barger, Kathryn; Supervisor Janice Hahn (Fourth District); Sheila;
hollymitchell@bos.lacounty.gov; English, Stephanie; Vartanian, Natalie; First District

Cc: stopthesrtower@gmail.com

Subject: Project No. PRJ2021-000295

Date: Tuesday, November 29, 2022 7:58:31 AM

CAUTION: External Email. Proceed Responsibly.
Hello. My name is Bill Hornstein and my family has lived in Stevenson Ranch since 1999 and we are opposed to the
AT&T cell tower in our community.

A gigantic and unsightly tower of this magnitude will not only be an eyesore throughout most of our beautiful
neighborhood but, according to local realtors, decrease our property values.

Since this tower would be self serving for only AT&T does this open the door for Verizon, T-Mobile, Mint Mobile
and any other new carrier to build their own towers in other parts of the community?

Also, reports indicate that it won’t even service customers in the northwest of the community, an area that already is
reported to have the worst coverage.

The solutions are simple:

1. Residents with poor cell service should ask their carrier for a wifi network extender. I have had one for years

and my cell phone works great.
2. Instal microsites or smaller towers away from schools and homes instead of this single massive tower which

is the cheapest solution possible for AT&T.

AT&T customers pay a lot of money each month and they should be expected to find a better solution than an ugly
10 story cell tower buzzing and crackling over our homes and school children.

I am asking that the Los Angeles Board of Supervisors vote no to Project No. PRJ2021-000295 at the December 20,
2022 hearing.

Thank you.

Bill Hornstein


mailto:hornstein@mac.com
mailto:PublicComments@bos.lacounty.gov
mailto:Kathryn@bos.lacounty.gov
mailto:fourthdistrict@bos.lacounty.gov
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mailto:stopthesrtower@gmail.com

From: Kelly Wasserman

To: PublicComments; Barger, Kathryn; Supervisor Janice Hahn (Fourth District); Sheila;
hollymitchell@bos.lacounty.gov; First District

Cc: pawlawscv@gmail.com

Subject: SUPPORT for the AT&T 75-95 Foot Cell Tower

Date: Tuesday, November 29, 2022 7:32:02 AM

CAUTION: External Email. Proceed Responsibly.
RE: Project No. PRJ2021-000295

We are in SUPPORT of the cell tower. We've lived in Stevenson Ranch for 24 years. The cell service
is terrible here. We are in complete support for a cell tower to be installed.

Below is an email string stating who to contact. | am using this to voice our support of the cell
tower,

Thank you,

Kelly & Philip Wasserman
26128 Carroll Lane
Stevenson Ranch, CA 91381
Cell: 661-510-5952

Land: 661-254-0128

From: Ti H <stopthesrtower@gmail.com>
Sent: Monday, November 28, 2022 9:26 PM
To: undisclosed-recipients:

Subject: AT&T 75-95 Foot Cell Tower

Dear Neighbors,

Before you voice your opinion on the SR Cell Tower, make sure you get all the information.
Currently, the hearing is set for December 20, 2022. However, AT&T failed to make the required
notifications, so this date may change. The Board of Supervisors will hear AT&T’s request to install a
75 to 95-foot tower (approximately 10 stories) in the center of our community, by homes, and
the elementary school. Please join your neighbors, the Newhall School District, realtors, and
Regional Planning Commissioner Mike Hastings in opposing the tower. The unsightly tower will:

e  Reduce property values by 10% or more (according to 10 different realtors who work in
our community)

e  Expose SRE school children, park goers, and neighbors to radiation

Be highly visible throughout much of the community, ruining views

Only serve AT&T customers

e NOT provide cell service to those in the northwest of the community, the area with the
worst coverage


mailto:kjw0124@icloud.com
mailto:PublicComments@bos.lacounty.gov
mailto:Kathryn@bos.lacounty.gov
mailto:fourthdistrict@bos.lacounty.gov
mailto:Sheila@bos.lacounty.gov
mailto:hollymitchell@bos.lacounty.gov
mailto:firstdistrict@bos.lacounty.gov
mailto:pawlawscv@gmail.com

The proposed tower belongs in an industrial park, not our beautiful residential community. But, it is
the cheapest solution for AT&T. Alternatives in the form of microsites and smaller towers away from
homes and school children should be explored.

ACT NOW: AT&T is extremely powerful and the only chance to stop the tower is to tell the Board of
Supervisors we don’t want it! Please email the Board of Supervisors and tell them how you feel:

publiccomments@bos.lacounty.gov, kathryn@bos.lacounty.gov, fourthdistrict@bos.lacounty.gov,
sheila@bos.lacounty.gov, hollymitchell@bos.lacounty.gov, and firstdistrict@bos.lacounty.gov.

Make sure to note the Project No. PRJ2021-000295 and hearing date 12/20/22 in your email.

For more information, please visit the following website: StopTheSRtower.com


mailto:publiccomments@bos.lacounty.gov
mailto:kathryn@bos.lacounty.gov
mailto:fourthdistrict@bos.lacounty.gov
mailto:sheila@bos.lacounty.gov
mailto:hollymitchell@bos.lacounty.gov
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December 4, 2022
Dear Los Angeles Board of Supervisors,

Our organization, Safe Tech International has been following the developments in
LosAngeles County and your proposed changes to the county code with respect to the
siting of telecommunications facilities (Titles 16 and 22). We believe the actions you take
on Tuesday, December 6th will impact not only Los Angeles County, but other counties
throughout California. Several of our members are residents of California. That is why
we are writing to you today.

Please vote No. We urge the Board of Supervisors to adopt the redline for Titles 16 and
22 that was submitted by Fiber First LA. They will provide you with the best legal
footing on which to evaluate the placement of wireless infrastructure now and in the
future.

Please safeguard due process rights. The radiation emitted from cell towers is not safe for
humans or the environment — therefore the placement of antennas is a matter of urgent
public interest. Cutting off debate, eliminating public input and ignoring environmental
laws (including CEQA) is unjustified. The Sierra Club's letter to Sacramento, states,"
that for more than 50 years, the California Environmental Quality Act (CEQA) has been
one of the most important disclosure laws in the state...“the CEQA process is critical for
communities to have a meaningful voice in local planning decisions to protect the
environmental health of their

neighborhoods.” https://www.sierraclub.org/california/letter-sacramento-let-s-talk-about-
ceqa

In the last 15 years, there have been four major Southern California wildfires initiated, in
whole or in part, by telecommunications equipment. Cell tower fires are electrical fires
and they cannot be fought until the grid has been cut, which can take up to 60 minutes.
Amidst Santa Ana conditions, telecommunications fires become catastrophic. The Malibu
Canyon Fire in 2007 and Woolsey Fire in 2018 were telecom initiated. The 2020
Silverado Fire in Irvine forced the evacuation of over 130,000 people started when a T-
Mobile lashing wire dropped. Cell tower placement close to homes or schools may not
allow enough time for escape in the event of fire. The proposed revisions allow cell
towers to be too close to homes, schools and daycare centers.

In case of emergency, should there be a loss of electricity, 911 calls would depend solely
upon the macro towers that are already backed up per the California Public Utilities
Commission (CPUC) Order. The claim that hundreds of new small cell antennas are
required for 911 calls is false and should not be used as an argument for the amendments.

Please take advantage of federal dollars to provide superior fiber optic broadband
connections (fiber to and through the premises) rather than slow, unreliable, expensive,
unregulated and hazardous wireless broadband that requires hundreds of new antennas in
our residential neighborhoods. The 4G/5G network uses up to 10 times more power than


https://www.sierraclub.org/california/letter-sacramento-let-s-talk-about-ceqa
https://www.sierraclub.org/california/letter-sacramento-let-s-talk-about-ceqa
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/service-quality-and-etc/communications-network-resiliency
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/service-quality-and-etc/communications-network-resiliency

wired technologies and significantly increases our carbon footprint. Fiberoptics is the
only REAL way to end the digital divide. Not only is it faster, more secure and easier to
upgrade, but it is safer in our fire-prone state, does not rely on the proliferation of
Wireless Transmitters via poles, large exposed transformers, and RFR, and it’s more
reliable with multiple users!

A postponement and a reevaluation of Titles 16 and 22 would be prudent in light of the
extraordinarily serious environmental concerns we have raised. In conclusion, please
oppose the current changes to Titles 16 and 22.

Thank you for your valuable time.

Sarah Aminoff, Kate Kheel and the Team at Safe Tech International



December 4, 2022
Dear Los Angeles Board of Supervisors,

Our organization, Ecological Options Network, has been following the developments in
Los Angeles County and your proposed changes to the county code with respect to the
siting of telecommunications facilities (Titles 16 and 22). We believe the actions you take
on Tuesday, December 6th will impact not only Los Angeles County, but other counties
throughout California.

Please vote No. We urge the Board of Supervisors to adopt the redline for Titles 16 and
22 that was submitted by Fiber First LA. They will provide you with the best legal
footing on which to evaluate the placement of wireless infrastructure now and in the
future.

Please safeguard due process rights. The radiation emitted from cell towers is not safe for
humans or the environment — therefore the placement of antennas is a matter of urgent
public interest. Cutting off debate, eliminating public input and ignoring environmental
laws (including CEQA) is unjustified. The Sierra Club's letter to Sacramento, states,"
that for more than 50 years, the California Environmental Quality Act (CEQA) has been
one of the most important disclosure laws in the state...“the CEQA process is critical for
communities to have a meaningful voice in local planning decisions to protect the
environmental health of their

neighborhoods.” https://www.sierraclub.org/california/letter-sacramento-let-s-talk-about-
ceqa

In the last 15 years, there have been four major Southern California wildfires initiated, in
whole or in part, by telecommunications equipment. Cell tower fires are electrical fires
and they cannot be fought until the grid has been cut, which can take up to 60 minutes.
Amidst Santa Ana conditions, telecommunications fires become catastrophic. The Malibu
Canyon Fire in 2007 and Woolsey Fire in 2018 were telecom initiated. The 2020
Silverado Fire in Irvine forced the evacuation of over 130,000 people started when a T-
Mobile lashing wire dropped. Cell tower placement close to homes or schools may not
allow enough time for escape in the event of fire. The proposed revisions allow cell
towers to be too close to homes, schools and daycare centers.

In case of emergency, should there be a loss of electricity, 911 calls would depend solely
upon the macro towers that are already backed up per the California Public Utilities
Commission (CPUC) Order. The claim that hundreds of new small cell antennas are
required for 911 calls is false and should not be used as an argument for the amendments.
Please take advantage of federal dollars to provide superior fiber optic broadband
connections (fiber to and through the premises) rather than slow, unreliable, expensive,
unregulated and hazardous wireless broadband that requires hundreds of new antennas in
our residential neighborhoods. The 4G/5G network uses up to 10 times more power than
wired technologies and significantly increases our carbon footprint. Fiberoptics is the
only REAL way to end the digital divide. Not only is it faster, more secure and easier to



https://www.sierraclub.org/california/letter-sacramento-let-s-talk-about-ceqa
https://www.sierraclub.org/california/letter-sacramento-let-s-talk-about-ceqa
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/service-quality-and-etc/communications-network-resiliency
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/service-quality-and-etc/communications-network-resiliency

upgrade, but it is safer in our fire-prone state, does not rely on the proliferation of
Wireless Transmitters via poles, large exposed transformers, and RFR, and it’s more
reliable with multiple users!

A postponement and a reevaluation of Titles 16 and 22 would be prudent in light of the
extraordinarily serious environmental concerns we have raised. In conclusion, please
oppose the current changes to Titles 16 and 22.

Thank you for seriously considering opposing this,
Mary Beth Brangan



MIND & BODY, RESEARCH, SCIENCE & ENVIRONMENT

Moskowitz: Cellphone radiation is harmful, but few want to
believe it

By Anne Brice, Berkeley News | JuLy1,2021 Reddit hd Email = Print

|
13

- =Tk
000080 0000
A a - e,

(\E
(\

it
1A

The vast majority of American adults — 97% — own a cellphone of some kind, according to the Pew
Research Center. (Photo by Susanne Nilsson via Flickr)

For more than a decade, Joel Moskowitz, a researcher in the School of Public Health at UC

Berkeley and director of Berkeley’s Center for Family and Community Health, has been on a quest

to prove that radiation from cellphones is unsafe. But, he said, most people don’t want to hear it.

“People are addicted to their smartphones,” said Moskowitz. “We use them for everything now, and,
in many ways, we need them to function in our daily lives. | think the idea that they’re potentially

harming our health is too much for some people.”

Since cellphones first came onto the market in 1983, they have gone from clunky devices with bad

reception to today’s sleek, multifunction smartphones. And although cellphones are now used

by nearly all American adults, considerable research suggests that long-term use poses health

risks from the radiation they emit, said Moskowitz.
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“Cellphones, cell towers and other wireless devices are regulated by
most governments,” said Moskowitz. “Our government, however,
stopped funding research on the health effects of radiofrequency

radiation in the 1990s.”

Since then, he said, research has shown significant adverse biologic
and health effects — including brain cancer — associated with the use

of cellphones and other wireless devices. And now, he said, with the

fifth generation of cellular technology, known as 5G,_there is an

Joel Moskowitz is a
researcher in the Schoolof  €ven bigger reason for concern.

Public Health and director

of the Center for Family Berkeley News spoke with Moskowitz about the health risks of
and Community Health at
UC Berkeley. (School of
Public Health photo) expect with the rollout of 5G.

cellphone radiation, why the topic is so controversial and what we can

Berkeley News: I think we should address
upfront is how controversial this research is. Some scientists
have said that these findings are without basis and that there
isn’t enough evidence that cellphone radiation is harmful to
our health. How do you respond to that?

Joel Moskowitz: Well, first of all, few scientists in this country can speak knowledgeably about the
health effects of wireless technology. So, ’'m not surprised that people are skeptical, but that

doesn’t mean the findings aren’t valid.

A big reason there isn’t more research about the health risks of radiofrequency radiation exposure
is because the U.S. government stopped funding this research in the 1990s, with the exception of a

$30 million rodent study published in 2018 by the National Institute of Environmental Health

Sciences’ National Toxicology Program, which found “clear evidence” of carcinogenicity from

cellphone radiation.

In 1996, the Federal Communications Commission, or FCC, adopted exposure guidelines that limited
the intensity of exposure to radiofrequency radiation. These guidelines were designed to prevent

significant heating of tissue from short-term exposure to radiofrequency radiation, not to protect


https://www.saferemr.com/2017/09/5g-wireless-technology-is-5g-harmful-to.html
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us from the effects of long-term exposure to low levels of modulated, or pulsed, radiofrequency
radiation, which is produced by cellphones, cordless phones and other wireless devices, including

Wi-Fi. Yet, the preponderance of research published since 1990 finds adverse biologic and

health effects from long-term exposure to radiofrequency radiation, including DNA damage.

More than 250 scientists, who have published over 2,000 papers and letters in professional

journals on the biologic and health effects of non-ionizing electromagnetic fields produced by

wireless devices, including cellphones, have signed the International EMF Scientist Appeal,
which calls for health warnings and stronger exposure limits. So, there are many scientists who

agree that this radiation is harmful to our health.

I first heard you speak about the health risks of cellphone
radiation at Berkeley in 2019, but you’ve been doing this
research since 2009. What led you to pursue this research?

| got into this field by accident, actually. During the past 40 years, the bulk of my research has been
focused on tobacco-related disease prevention. | first became interested in cellphone radiation in
2008, when Dr. Seung-Kwon Myung, a physician scientist with the National Cancer Center of South
Korea, came to spend a year at the Center for Family and Community Health. He was involved in our
smoking cessation projects, and we worked with him and his colleagues on two reviews of the

literature, one of which addressed the tumor risk from cellphone use.

At that time, | was skeptical that cellphone radiation could be harmful. However, since | was dubious
that cellphone radiation could cause cancer, | immersed myself in the literature regarding the
biological effects of low-intensity microwave radiation, emitted by cellphones and other wireless

devices.

After reading many animal toxicology studies that found that this radiation could increase oxidative
stress — free radicals, stress proteins and DNA damage — | became increasingly convinced that

what we were observing in our review of human studies was indeed a real risk.

While Myung and his colleagues were visiting the Center for
Family and Community Health, you reviewed case-control
studies examining the association between mobile phone use
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and tumor risk. What did you find?

Our 2009 review, published in the Journal of Clinical Oncology, found that heavy cellphone use
was associated with increased brain cancer incidence, especially in studies that used higher quality

methods and studies that had no telecommunications industry funding.

Last year, we updated our review, published in the International Journal of Environmental

Research and Public Health, based on a meta-analysis of 46 case-control studies — twice as many
studies as we used for our 2009 review — and obtained similar findings. Our main takeaway from
the current review is that approximately 1,000 hours of lifetime cellphone use, or about 17 minutes
per day over a 10-year period, is associated with a statistically significant 60% increase in brain

cancer.

Why did the government stop funding this kind of research?

The telecommunications industry has almost complete control of the FCC, according to Captured
Agency, a monograph written by journalist Norm Alster during his 2014-15 fellowship at Harvard
University’s Center for Ethics. There’s a revolving door between the membership of the FCC and

high-level people within the telecom industry that’s been going on for a couple of decades now.

The industry spends about $100 million a year lobbying Congress. The CTIA, which is the major
telecom lobbying group, spends $12.5 million per year on 70 lobbyists. According to one of their

spokespersons, lobbyists meet roughly 500 times a year with the FCC to lobby on various

issues. The industry as a whole spends $132 million a year on lobbying and provides $18 million in

political contributions to members of Congress and others at the federal level.

The telecom industry’s influence over the FCC, as you
describe, reminds me of the tobacco industry and the
advertising power it had in downplaying the risks of smoking
cigarettes.

Yes, there are strong parallels between what the telecom industry has done and what the tobacco
industry has done, in terms of marketing and controlling messaging to the public. In the 1940s,

tobacco companies hired doctors and dentists to endorse their products to reduce public health
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concerns about smoking risks. The CTIA currently uses a nuclear physicist from academia to assure
policymakers that microwave radiation is safe. The telecom industry not only uses the tobacco
industry playbook, it is more economically and politically powerful than Big Tobacco ever was. This

year, the telecom industry will spend over $18 billion advertising cellular technology worldwide.

You mentioned that cellphones and other wireless devices
use modulated, or pulsed, radiofrequency radiation. Can you
explain how cellphones and other wireless devices work, and
how the radiation they emit is different from radiation from
other household appliances, like a microwave?

Basically, when you make a call, you’ve got a radio and a transmitter. It transmits a signal to the
nearest cell tower. Each cell tower has a geographic cell, so to speak, in which it can communicate

with cellphones within that geographic region or cell.

Then, that cell tower communicates with a switching station, which then searches for whom you’re
trying to call, and it connects through a copper cable or fiber optics or, in many cases, a wireless
connection through microwave radiation with the wireless access point. Then, that access point
either communicates directly through copper wires through a landline or, if you're calling another

cellphone, it will send a signal to a cell tower within the cell of the receiver and so forth.

The difference is the kind of microwave radiation each device emits. With regard to cellphones and
Wi-Fi and Bluetooth, there is an information-gathering component. The waves are modulated and

pulsed in a very different manner than your microwave oven.

What, specifically, are some of the health effects associated
with long-term exposure to low-level modulated
radiofrequency radiation emitted from wireless devices?

Many biologists and electromagnetic field scientists believe the modulation of wireless devices
makes the energy more biologically active, which interferes with our cellular mechanisms, opening

up calcium channels, for example, and allowing calcium to flow into the cell and into the



mitochondria within the cell, interfering with our natural cellular processes and leading to the
creation of stress proteins and free radicals and, possibly, DNA damage. And, in other cases, it may

lead to cell death.

In 2001, based upon the biologic and human epidemiologic research, low-frequency fields were
classified as “possibly carcinogenic” by the International Agency for Research on Cancer (IARC) of
the World Health Organization. In 2011, the IARC classified radiofrequency radiation as “possibly
carcinogenic to humans,” based upon studies of cellphone radiation and brain tumor risk in
humans. Currently, we have considerably more evidence that would warrant a stronger

classification.

Most recently, on March 1, 2021, a report was released by the former director of the National

Center for Environmental Health at the Centers for Disease Control and Prevention, which

concluded that there is a “high probability” that radiofrequency radiation emitted by cellphones

causes gliomas and acoustic neuromas, two types of brain tumors.

Let’s talk about the fifth generation of cellphone technology,
known as 5G, which is already available in limited areas
across the U.S. What does this mean for cellphone users and
what changes will come with it?

For the first time, in addition to microwaves, this technology will employ millimeter waves, which
are much higher frequency than the microwaves used by 3G and 4G. Millimeter waves can’t travel
very far, and they’re blocked by fog or rain, trees and building materials, so the industry estimates

that it’ll need 800,000 new cell antenna sites.

Each of these sites may have cell antennas from various cellphone providers, and each of these
antennas may have microarrays consisting of dozens or even perhaps hundreds of little antennas. In
the next few years in the U.S., we will see deployed roughly 2.5 times more antenna sites than in
current use unless wireless safety advocates and their representatives in Congress or the judicial

system put a halt to this.

How are millimeter waves different from microwaves, in
terms of how they affect our bodies and the environment?
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Millimeter wave radiation is largely absorbed in the skin, the sweat glands, the peripheral nerves, the

eyes and the testes, based upon the body of research that’s been done on millimeter waves.

In addition, this radiation may cause hypersensitivity and biochemical alterations in the immune and

circulatory systems — the heart, the liver, kidneys and brain.

Millimeter waves can also harm insects and promote the growth of drug-resistant pathogens, so it’s
likely to have some widespread environmental effects for the microenvironments around these cell

antenna sites.

What are some simple things that each of us can do to reduce
the risk of harm from radiation from cellphones and other
wireless devices?

First, minimize your use of cellphones or cordless phones — use a landline whenever possible. If
you do use a cellphone, turn off the Wi-Fi and Bluetooth if youre not using them. However, when
near a Wi-Fi router, you would be better off using your cellphone on Wi-Fi and turning off the

cellular because this will likely result in less radiation exposure than using the cellular network.

Second, distance is your friend. Keeping your cellphone 10 inches away from your body, as
compared to one-tenth of an inch, results in a 10,000-fold reduction in exposure. So, keep your
phone away from your head and body. Store your phone in a purse or backpack. If you have to put
it in your pocket, put it on airplane mode. Text, use wired headphones or speakerphone for calls.

Don’t sleep with it next to your head — turn it off or put it in another room.

Third, use your phone only when the signal is strong. Cellphones are programmed to increase
radiation when the signal is poor, that is when one or two bars are displayed on your phone. For
example, don’t use your phone in an elevator or in a car, as metal structures interfere with the

signal.

Also, | encourage people to learn more about the 150-plus local groups affiliated with Americans

for Responsible Technology, which are working to educate policymakers, urging them to adopt

cell tower regulations and exposure limits that fully protect us and the environment from the harm

caused by wireless radiation.
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For safety tips on how to reduce exposure to wireless radiation from the California Department of
Public Health and other organizations, Moskowitz recommends readers visit his website,

saferemr.com, Physicians for Safe Technology and the Environmental Health Trust.
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EMFscientist.org

To: His Excellency Antonio Guterres, Secretary-General of the United Nations;

Honorable Dr. Tedros Adhanom Ghebreyesus, Director-General of the World Health Organization;
Honorable Inger Andersen, Executive Director of the U.N. Environment Programme;

U.N. Member Nations

International Appeal:
Scientists call for Protection from
Non-ionizing Electromagnetic Field Exposure '

We are scientists engaged in the study of biological and health effects of non-ionizing electromagnetic
fields (EMF). Based upon peer-reviewed, published research, we have serious concerns regarding the
ubiquitous and increasing exposure to EMF generated by electric and wireless devices. These include—
but are not limited to—radiofrequency radiation (RFR) emitting devices, such as cellular and cordless
phones and their base stations, Wi-Fi, broadcast antennas, smart meters, and baby monitors as well as
electric devices and infra-structures used in the delivery of electricity that generate extremely-low
frequency electromagnetic field (ELF EMF).

Scientific basis for our common concerns

Numerous recent scientific publications have shown that EMF affects living organisms at levels well
below most international and national guidelines. Effects include increased cancer risk, cellular stress,
increase in harmful free radicals, genetic damages, structural and functional changes of the
reproductive system, learning and memory deficits, neurological disorders, and negative impacts on
general well-being in humans. Damage goes well beyond the human race, as there is growing evidence
of harmful effects to both plant and animal life.

These findings justify our appeal to the United Nations (UN) and, all member States in the world, to
encourage the World Health Organization (WHO) to exert strong leadership in fostering the
development of more protective EMF guidelines, encouraging precautionary measures, and educating
the public about health risks, particularly risk to children and fetal development. By not taking action,
the WHO is failing to fulfill its role as the preeminent international public health agency.
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Inadequate non-ionizing EMF international guidelines

The various agencies setting safety standards have failed to impose sufficient guidelines to protect the
general public, particularly children who are more vulnerable to the effects of EMF. The International
Commission on Non-lonizing Radiation Protection (ICNIRP) established in 1998 the “Guidelines For
Limiting Exposure to Time-Varying Electric, Magnetic, and Electromagnetic Fields (up to 300
GHz)!. These guidelines are accepted by the WHO and numerous countries around the world. The
WHO is calling for all nations to adopt the ICNIRP guidelines to encourage international
harmonization of standards. In 2009, the ICNIRP released a statement saying that it was reaffirming its
1998 guidelines, as in their opinion, the scientific literature published since that time “has provided no
evidence of any adverse effects below the basic restrictions and does not necessitate an immediate
revision of its guidance on limiting exposure to_high frequency electromagnetic fields?. ICNIRP
continues to the present day to make these assertions, in spite of growing scientific evidence to the
contrary. It is our opinion that, because the ICNIRP guidelines do not cover long-term exposure and
low-intensity effects, they are insufficient to protect public health.

The WHO adopted the International Agency for Research on Cancer (IARC) classification of
extremely low frequency magnetic fields (ELF MF) in 20022 and radiofrequency radiation (RFR) in
2011%. This classification states that EMF is a possible human carcinogen (Group 2B). Despite both
IARC findings, the WHO continues to maintain that there is insufficient evidence to justify lowering
these quantitative exposure limits.

Since there is controversy about a rationale for setting standards to avoid adverse health effects, we
recommend that the United Nations Environmental Programme (UNEP) convene and fund an
independent multidisciplinary committee to explore the pros and cons of alternatives to current
practices that could substantially lower human exposures to RF and ELF fields. The deliberations of
this group should be conducted in a transparent and impartial way. Although it is essential that
industry be involved and cooperate in this process, industry should not be allowed to bias its processes
or conclusions. This group should provide their analysis to the UN and the WHO to guide
precautionary action.

Collectively we also request that:
1. children and pregnant women be protected;
2. guidelines and regulatory standards be strengthened;
3. manufacturers be encouraged to develop safer technology;
4. utilities responsible for the generation, transmission, distribution, and monitoring of electricity
maintain adequate power quality and ensure proper electrical wiring to minimize harmful
ground current;

L http://www.icnirp.org/cms/upload/publications/ICNIRPemfqdl.pdf

2 http://www.icnirp.org/cms/upload/publications/ICNIRPStatementEMF.pdf
3 https://monographs.iarc.fr/wp-content/uploads/2018/06/mono80.pdf
4 https://monographs.iarc.fr/wp-content/uploads/2018/06/mono0102.pdf
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5. the public be fully informed about the potential health risks from electromagnetic energy and
taught harm reduction strategies;

6. medical professionals be educated about the biological effects of electromagnetic energy and
be provided training on treatment of patients with electromagnetic sensitivity;

7. governments fund training and research on electromagnetic fields and health that is
independent of industry and mandate industry cooperation with researchers;

8. media disclose experts’ financial relationships with industry when citing their opinions
regarding health and safety aspects of EMF-emitting technologies; and

9. white-zones (radiation-free areas) be established.

Initial release date: May 11, 2015

Date of this version: November 29, 2020

Inquiries, including those from qualified scientists who request that their name be added to the Appeal, may be made by
contacting Elizabeth Kelley, M.A., Director, EMFscientist.org, at info@EMFscientist.org.

Note: the signatories to this appeal have signed as individuals, giving their professional affiliations, but this does not
necessarily mean that this represents the views of their employers or the professional organizations they are affiliated with.

Signatories

Armenia
Prof. Sinerik Ayrapetyan, Ph.D., UNESCO Chair - Life Sciences International Postgraduate Educational Center, Armenia

Australia

Dr. Priyanka Bandara, Ph.D., Independent Environmental Health Educator/Researcher, Advisor, Environmental Health Trust;

Doctors for Safer Schools, Australia

Dr. Peter French BSc, MSc, MBA, PhD, FRSM, Conjoint Senior Lecturer, University of New South Wales, Australia

Dr. Bruce Hocking, MD, MBBS, FAFOEM (RACP), FRACGP, FARPS, specialist in occupational medicine; Victoria, Australia

Dr. Gautam (Vini) Khurana, Ph.D., F.R.A.C.S., Director, C.N.S. Neurosurgery, Australia

Dr. Don Maisch, Ph.D., Australia

Dr. Mary Redmayne, Ph.D., Department of Epidemiology & Preventive Medicine, Monash University, Australia

Dr. Charles Teo, BM, BS, MBBS, Member of the Order of Australia, Director, Centre for Minimally Invasive Neurosurgery at
Prince of Wales Hospital, NSW, Australia

Austria

Dr. Michael Kundi, MD, University of Vienna, Austria

Prof. Pierre Madl, EE MSc & PhD, Paris Lodron University of Salzburg (PLUS), Radiological Measurement Laboratory Salzburg (RMLS),
Edge Institute (AT), Austria

Dr. Gerd Oberfeld, MD, Public Health Department, Salzburg Government, Austria

Dr. Bernhard Pollner, MD, Pollner Research, Austria

Prof. Dr. Hugo W. Riidiger, MD, Austria

Bahrain
Dr. Amer Kamal, MD, Physiology Department, College of Medicine, Arabian Gulf University, Bahrain

Belgium

Prof. Marie-Claire Cammaerts, Ph.D., Free University of Brussels, Faculty of Science, Brussels, Belgium
Joris Everaert, M.Sc., Biologist, Species Diversity team, Research Institute for Nature and Forest, Belgium
Dr. Andre Vander Vorst, PhD, professor emeritus, University Louvain-la-Neuve, Belgium

Brazil
Vania Araujo Condessa, MSc., Electrical Engineer, Belo Horizonte, Brazil
Prof. Dr. Jodo Eduardo de Araujo, MD, University of Sao Paulo, Brazil
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Dr. Francisco de Assis Ferreira Tejo, D. Sc., Universidade Federal de Campina Grande, Campina Grande, State of Paraiba, Brazil
Prof. Alvaro deSalles, Ph.D., Federal University of Rio Grande Del Sol, Brazil

Prof. Adilza Dode, Ph.D., MSc. Engineering Sciences, Minas Methodist University, Brazil

Dr. Daiana Condessa Dode, MD, Federal University of Medicine, Brazil

Michael Condessa Dode, Systems Analyst, MRE Engenharia Ltda, Belo Horizonte, Brazil

Prof. Orlando Furtado Vieira Filho, PhD, Cellular & Molecular Biology, Federal University of Rio Grande do Sul, Brazil

Canada

Dr. Magda Havas, Ph.D., Environmental and Resource Studies, Centre for Health Studies, Trent University, Canada

Dr. Paul Héroux, Ph.D., Director, Occupational Health Program, McGill University; InvitroPlus Labs, Royal Victoria Hospital
McGill University, Canada

Dr. Tom Hutchinson, Ph.D., Professor Emeritus, Environmental and Resource Studies, Trent University, Canada

Prof. Ying Li, Ph.D., InVitroPlus Labs, Dept. of Surgery, Royal Victoria Hospital, McGill University, Canada

James McKay M.Sc, Ecologist, City of London; Planning Services, Environmental and Parks Planning, London, Canada
Prof. Anthony B. Miller, MD, FRCP, University of Toronto, Canada

Prof. Klaus-Peter Ossenkopp, Ph.D., Department of Psychology (Neuroscience), University of Western Ontario, Canada
Dr. Malcolm Paterson, PhD. Molecular Oncologist (ret.), British Columbia, Canada

Prof. Michael A. Persinger, Ph.D., Behavioural Neuroscience and Biomolecular Sciences, Laurentian University, Canada
Dr. Margaret Sears MEng, PhD, Ottawa Hospital Research Institute, Prevent Cancer Now, Ottawa, ON, Canada

Sheena Symington, B.Sc., M.A., Director, Electrosensitive Society, Peterborough, Canada

China

Prof. Huai Chiang, Bioelectromagnetics Key Laboratory, Zhejiang University School of Medicine, China

Prof. Yuging Duan, Ph.D., Food & Bioengineering, Jiangsu University, China

Dr. Kaijun Liu, Ph.D., Third Military Medical University, Chongging, China

Prof. Xiaodong Liu, Director, Key Lab of Radiation Biology, Ministry of Health of China; Associate Dean, School of Public Health,
Jilin University, China

Prof. Wenjun Sun, Ph.D., Bioelectromagnetics Key Lab, Zhejiang University School of Medicine, China

Prof. Minglian Wang, Ph.D., College of Life Science & Bioengineering, Beijing University of Technology, China

Prof. Qun Wang, Ph.D., College of Materials Science & Engineering, Beijing University of Technology, China

Prof. Haihiu Zhang, Ph.D., School of Food & BioEngineering, Jiangsu University, China

Prof. Jianbao Zhang, Associate Dean, Life Science and Technology School, Xi'an Jiaotong University, China

Prof. Hui-yan Zhao, Director of STSCRW, College of Plant Protection, Northwest A & F University, Yangling Shaanxi, China
Prof. J. Zhao, Department of Chest Surgery, Cancer Center of Guangzhou Medical University, Guangzhou, China

Croatia
Ivancica Trosic, Ph.D., Institute for Medical Research and Occupational Health, Croatia

Egypt

Prof. Dr. Abu Bakr Abdel Fatth El-Bediwi, Ph.D., Physics Dept., Faculty of Science, Mansoura University, Egypt

Prof. Dr. Emad Fawzy Eskander, Ph.D., Medical Division, Hormones Department, National Research Center, Egypt

Prof. Dr. Heba Salah El Din Aboul Ezz, Ph.D., Physiology, Zoology Department, Faculty of Science, Cairo University, Egypt
Prof. Dr. Nasr Radwan, Ph.D., Neurophysiology, Faculty of Science, Cairo University, Egypt

Estonia
Dr. Hiie Hinrikus, Ph.D., D.Sc, Tallinn University of Technology, Estonia
Mr. Tarmo Koppel, Tallinn University of Technology, Estonia

Finland

Dr. Mikko Ahonen, Ph.D, University of Tampere, Finland

Dr. Marjukka Hagstrom, LL.M., M.Soc.Sc, Principal Researcher, Radio and EMC Laboratory, Finland

Prof. Dr. Osmo Héanninen, Ph.D., Dept. of Physiology, Faculty of Medicine, University of Eastern Finland, Finland;
Editor-In-Chief, Pathophysiology, Finland

Dr. Dariusz Leszczynski, Ph.D., Adjunct Professor of Biochemistry, University of Helsinki, Finland

Member of the IARC Working Group that classified cell phone radiation as possible carcinogen.

Dr. Georgiy Ostroumov, Ph.D. (in the field of RF EMF), independent researcher, Finland
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France

Prof. Dr. Dominique Belpomme, MD, MPH, Professor in Oncology, Paris V Descartes University, ECERI Executive Director

Dr. Pierre Le Ruz, Ph.D., Criirem, Le Mans, France

Dr Annie J Sasco, MD, MPH, MS, DrPH, Fmr. Research Dir., French NIH (INSERM); Former. Chief, Unit of Epidemiology for Cancer
Prevention International Agency for Research on Cancer; Former Acting Head, Programme for Cancer Control, World Health Organization;
France.

Georgia
Prof. Besarion Partsvania, Ph.D., Head of Bio-cybernetics Department of Georgian Technical University, Georgia

Germany

Prof. Dr. Franz Adlkofer, MD, Chairman, Pandora Foundation, Germany

Prof. Dr. Hynek Burda, Ph.D., University of Duisburg-Essen, Germany

Dr. Horst Eger, MD, Electromagnetic Fields in Medicine, Association of Statutory Health Insurance Physicians, Bavaria, Germany
Prof. Dr. Karl Hecht, MD, former Director, Institute of Pathophysiology, Charité, Humboldt University, Berlin, Germany

Dr.Sc. Florian M. Konig, Ph.D., Florian Konig Enterprises (FKE) GmbH, Munich, Germany

Dr. rer. nat. Lebrecht von Klitzing, Ph.D., Head, Institute of Environ.Physics; Ex-Head, Dept.

Clinical Research, Medical University, Lubeck, Germany

Dr. Cornelia Waldmann-Selsam, MD, Member, Competence Initiative for the Protection of Humanity, Environment and Democracy e.V.,
Bamberg, Germany

Dr. Ulrich Warnke, Ph.D., Bionik-Institut, University of Saarlandes, Germany

Greece

Dr. Adamantia F. Fragopoulou, M.Sc., Ph.D., Department of Cell Biology & Biophysics, Biology Faculty, University of Athens, Greece

Dr. Christos Georgiou, Ph.D., Biology Department, University of Patras, Greece

Prof. Emeritus Lukas H. Margaritis, Ph.D., Depts. Cell Biology, Radiobiology & Biophysics, Biology Faculty, Univ. of Athens, Greece

Dr. Aikaterini Skouroliakou, M.Sc., Ph.D., Department of Energy Technology Engineering, Technological Educational Institute of Athens,
Greece

Dr. Stelios A Zinelis, MD, Hellenic Cancer Society-Kefalonia, Greece

Iceland
Dr. Ceon Ramon, Ph.D., Affiliate Professor, University of Washington, USA; Professor, Reykjavik University, Iceland

India

Prof. Dr. B. D. Banerjee, Ph.D., Former Head, Environmental Biochemistry & Molecular Biology Laboratory, Department of Biochemistry

University College of Medical Sciences, University of Delhi, India

Prof. Jitendra Behari, Ph.D., Ex-Dean, Jawaharlal Nehru University; presently, Emeritus Professor, Amity University, India

Prof. Dr. Madhukar Shivajirao Dama, Institute of Wildlife Veterinary Research, India

Associate Prof. Dr Amarjot Dhami, PhD., Lovely Professional University, Phagwara, Punjab, India

Dr. Kavindra K. Kesari, MBA, Ph.D., Resident Environmental Scientist, University of Eastern Finland, Finland; Assistant Professor,
Jaipur National University, India

Er. Piyush A. Kokate, MTECH, Scientist C, Analytical Instrumentation Division (AID), CSIR-National Environmental Engineering Research

Institute (NEERI), India

Prof. Girish Kumar, Ph.D., Electrical Engineering Department, Indian Institute of Technology, Bombay, India

Dr. Pabrita Mandal PhD. Department of Physics, Indian Institute of Technology, Kanpur, India

Prof. Rashmi Mathur, Ph.D., Head, Department of Physiology, All India Institute of Medical Sciences, New Delhi, India

Prof. Dr. Kameshwar Prasad MD, Head, Dept of Neurology, Director, Clinical Epidemiology, All India Institute of Medical Sciences, India

Dr. Sivani Saravanamuttu, PhD., Dept. Advanced Zoology and Biotechnology, Loyola College, Chennai, India

Dr. N.N. Shareesh, PhD., Melaka Manipal Medical College, India

Dr. R.S. Sharma, MD, Sr. Deputy Director General, Scientist - G & Chief Coordinator - EMF Project, Indian Council of Medical Research,

Dept. of Health Research, Ministry/Health and Family Welfare, Government of India, New Delhi, India

Prof. Dr. Dorairaj Sudarsanam, M.Sc., M.Ed., Ph.D., Fellow - National Academy of Biological Sciences, Prof. of Zoology, Biotechnology and

Bioinformatics,

Department of Advanced Zoology & Biotechnology, Loyola College, Chennai, South India
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Iran (Islamic Republic of)
Prof. Dr. Soheila Abdi, Ph.D., Physics, Islamic Azad University of Safadasht, Tehran, Iran
Prof. G.A. Jelodar, D.V.M., Ph.D., Physiology, School of Veterinary Medicine, Shiraz University, Iran

Prof. Hamid Mobasheri, Ph.D., Head BRC; Head, Membrane Biophysics & Macromolecules Laboratory,

Institute of Biochemistry & Biophysics, University of Tehran, Iran

Prof. Seyed Mohammad Mahdavi, PhD., Dept of Biology, Science and Research, Islamic Azad University, Tehran, Iran

Prof. S.M.J. Mortazavi, Ph.D., Head, Medical Physics & Engineering; Chair, NIER Protection Research Center, Shiraz University of Medical
Sciences, Iran

Prof. Amirnader Emami Razavi, Ph.D., Clinical Biochem., National Tumor Bank, Cancer Institute, Tehran Univ. Medical Sciences, Iran

Dr. Masood Sepehrimanesh, Ph.D., Gastroenterohepatology Research Center, Shiraz University of Medical Sciences, Iran

Prof. Dr. Mohammad Shabani, Ph.D., Neurophysiology, Kerman Neuroscience Research Center, Iran

Israel

Michael Peleg, M.Sc., radio communications engineer and researcher, Technion - Israel Institute of Technology, Israel
Prof. Elihu D. Richter, MD, MPH, Occupational & Environmental Medicine, Hebrew University-Hadassah School of Public
Health & Community Medicine, Israel
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Electromagnetic fields (EMF) have been implicated to influence a range of bodily functions. Given their ubiquitous nature,
widespread applications, and capability to produce deleterious effects, conclusive investigations of the health risks are critical.
Accordingly, this paper has been constructed to weigh the bioeffects, possible biointeraction mechanisms, and research areas
in bioelectromagnetics seeking immediate attention. The several gaps in the existing knowledge do not permit one to reach a
concrete conclusion but possibility for harmful effects cannot be underestimated in absence of consistent findings and causal
mechanisms. Several studies with appropriate methodologies reflect the capacity of electromagnetic radiations to cause adverse
health effects and there are several credible mechanisms that can account for the observed effects. Hence, need of the hour is
to activate comprehensive well-coordinated blind scientific investigations, overcoming all limitations and demerits of previous
investigations especially replication studies to concretize the earlier findings. Furthermore, appropriate exposure assessment is
crucial for identification of dose-response relation if any, and the elucidation of biological interaction mechanism. For the time

being, the public should follow the precautionary principle and limit their exposure as much as possible.

1. Introduction

The terrestrial electromagnetic environment has been and is
being rapidly altered by humans as a result of technological
advancements. This was well recognised very early in the
seventies by Dr. Robert O. Becker (twice nominated for
Nobel Prize) who said “I have no doubt in my mind that,
at the present time, the greatest polluting element in the
earth’s environment is the proliferation of electromagnetic
fields (EMFs)” On one hand, these electromagnetic waves
(EMW) provide immeasurable benefits; on the other hand,
they may also create potential hazards through uncontrolled
and excessive radiation emissions. There are various types
of electromagnetic radiations (EMRs) and depending upon
their frequency and wavelength they are categorized into
different types. Broadly the EMFs are categorized into two
groups, namely, extremely low frequency (ELF) EMF (>3 Hz-
3kHz) and radiofrequency radiation (RFR) EMF (3 kHz-
300 GHz). Scientific investigations concerning the interac-
tion of EMF with living systems, especially its health effects,

are increasing in number. There are arguments for both
positive [1-3] and negative bioeffects [4-8]. However, the
lack of sufficient knowledge on biological effects of the vast
majority of frequencies even below the safety limit leads to
several apprehensions [9-11]. The discussion is still ongoing
especially regarding the contentious nonthermal effects. It
is considered that the energy absorbed calculated in terms
of specific absorption rate (SAR) [12] is too low to produce
biological effects [13]. At the same time, several studies
have demonstrated the influence of EMF by energies that
are much lower than those capable of producing tempera-
ture changes in living tissues [10, 14]. The cell physiology
either in vitro [14] or in vivo [15] can be affected by these
temperature-insensitive reactions. Whether this could result
in pathological alterations in higher life forms is a matter
of debate [16]. Despite the documentation of temperature-
insensitive biological effects, they have not been considered
in the existing EMF safety standard; rather it is principally
based on heating effect of EMF [17]. The current SAR values
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TaBLE 1: Showing the SAR values for general public and occupational groups laid by ICNIRP [18], International Commission on Nonionising
Radiation Protection; SAR stands for specific absorption rate expressed in Watts per kilogram (W/kg).

General public Occupational exposure
Frequency range Localized SAR-head Localized Localized SAR-head Localized
Whole body SAR and trunk SAR-limbs Whole body SAR and trunk SAR-limbs
100 KHz-10 MHz 0.08 2 0.4 10 20
10 MHz-10 GHz 0.08 2 0.4 10 20

for general and occupational groups are presented in Table 1.
As a result, current recommendations are established on the
lowest exposure known to induce acute observable effects due
to heating [7].

In the past, when much of the attention was centered
on certain EMW called ionizing radiation, the others called
nonionizing radiation (NIR) were generally assumed to be
harmless. However, after World War II, this assumption has
been reconsidered. The overwhelming scientific investiga-
tions concerning health effects of NIR have highlighted their
potential to affect the well-being of biological organism.
Several researchers have raised questions regarding adequacy
of current safety limits [17] and asserted for their revival so
that the new biologically based exposure limits will be capable
of eliminating the possibility of bioeftects [19].

Some of the documented bioeffects include changes in
melatonin levels [20-25], induction of heat shock protein
(hsp) [26], effects on spatial memory [27, 28], alteration of
intracellular calcium concentration [29], changes in blood-
brain-barrier permeability (BBB) [30], enzyme activity [31],
genotoxicity [32, 33], nonspecific disabilities, and subjective
symptoms [34-37] to name a few. Also, radiation exposure
from mobile phones (MPs) has been linked with tinnitus,
brain tumours, and acoustic neuroma [38-41]. Additionally,
studies at cellular/molecular level are important in illuminat-
ing the actual primary injury produced by EMFs [17, 27].

The field of bioelectromagnetics is surrounded with
controversies because some studies are contradictory [11, 42]
and not always corroborated by independent researchers [35].
The lack of any accepted causal mechanism further adds
to the controversy. As a result, important details are simply
not comprehended and generate confusion in the general
public. As uses expand, the new situations are likely to further
increase the environmental EMF levels. To cope with these
situations and to promote life of biological organisms more
comfortably and efficiently achieving a scientific understand-
ing of the biointeractions of these fields and evaluation of
health risks is highly desirable. This paper, therefore, has been
constructed to weigh carefully the bioeffects, biointeraction
mechanisms and lacunae in EMF research areas seeking
immediate attention so that the public is not excessively
exposed nor the technological advancements suffer a setback
by unjust fears that may or may not exist. In this review, we
shall restrict our discussion to the health relevant effects of
ELF-EMF and RFR-EMF.

ELF and RFR-EMF related studies were identified by
peer-reviewed literature and data searched in electronic
database (PubMed) using a number of key words and their

combinations (electromagnetic field, health effects, electric,
magnetic, reproductive outcome, and biointeraction mecha-
nisms as examples) in order to find English-language reports
related to electromagnetic field health effects and their
probable modes of action. A number of papers were retrieved
by hand searching several journals and few were obtained
through direct correspondence with the authors. Unlike other
review papers, no strict inclusion criteria were set. However,
a rational explanation of the experimental design, use of
control/sham population, exposure conditions, blinding of
the research, statistical assessment of the data, and role of
artifacts could be reached for most, but not all investigations.

2. Health Effects of Electromagnetic Fields

2.1. Electromagnetic Hypersensitivity (EHS). EHS is a recent
phenomenon of occurrence of subjective signs and symptoms
in some sensitive individuals with EMF experience from
varied electronic sources. Despite lower levels of exposures,
symptoms of ill health have been observed among the
subjects [34]. According to WHO [43], about 1-3% of the
world’s population are affected by this EHS syndrome. The
exposure to EMFs especially at lower levels and for long
duration was originally reported among the East European
radar workers and linked with a number of subjective and
objective (skin and mucosa-related) symptoms. Sufferers
often label EHS as loner’s disease because of the consequent
social isolation [9]. Epidemiological investigations have been
conducted on people complaining about unpleasant symp-
toms (Table 2). Complainants have related their symptoms
most frequently to exposure to MP base stations (74%)
followed by MPs (36%), cordless phones (29%), and power
lines (27%) [36]. Objective skin symptoms of EHS have been
related to increase in mast cell counts and their degranula-
tion, thereby causing the release of inflammatory substances
such as histamine responsible for allergic hypersensitivity,
sensation of itch and pain, edema, local erythema, and many
kinds of dermatoses [19]. With reference to effects of ELF-
EME, Barsam et al. [44] studied the effect of occupational
exposure on sleep quality in high voltage substation workers.
In their case-control study, they found poor sleep qual-
ity among 90.5% of cases and 85.3% of controls. Despite,
the increased prevalence of poor sleep quality in exposed
group, no statistically significant difference was reached.
Similar occupational studies conducted in substation units
of a petroleum complex also revealed higher percentage of
poor sleep quality in addition to poor health condition in
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TABLE 2: Subjective signs and symptoms of electromagnetic hypersensitivity (EHS) [34, 36].

(2) Headaches
(6) Tinnitus
(10) Limb pain
(14) Skin rash
(18) Tremor
(22) Loss of appetite

(1) Sleep disorders

(5) Sweating

(9) Concentration difficulties
(13) Arthropathy

(17) Back pain

(21) Circulatory disturbance

(4) Hot flushes
(8) Dizziness

(3) Palpitations
(7) Fatigue
(11) Heart disease
(15) Oculopathy
(19) Nausea
(23) Breathing difficulties

(12) Nervousness
(16) Depression
(20) Loss of energy

exposed population when compared to control population
[45]. However, the researchers in this group also could
not reach any statistically significant correlation between
the ELF-EMF exposure level and poor quality of sleep and
health status. Another case-control study undertaken on the
occupational group of electric utility workers highlighted
the increased rate of suicide attempts in exposed group
as compared to controls [46]. The authors also suggested
that the occurrence of depression in the exposed workers
might be the plausible reason. A study by Beale et al. [47]
demonstrated the occurrence of psychological symptoms like
suicide, depression, and unmanageable emotional condition
amongst the residents exposed to chronic 50 Hz MF exposure
as a result of their residence in the vicinity of high-voltage
substations and power transmission lines. Case studies and
anecdotal reports in this regard indicate that people’s health
problems like diabetes, multiple sclerosis, asthma, and so
forth could have some association with biologically active
dirty electricity which has been found to improve when levels
are reduced [48]. Dirty electricity present in the surroundings
has been shown to affect the well-being of teachers and pupils.
Use of filters ameliorated the effects, thereby protecting
sensitive individuals [49].

As regards RFR-EME, Navarro et al. [37] carried out
a health survey in the vicinity of a cellular phone base
station, working in DCS-1800 MHz frequency range with
exposition time greater than 6 hours/day, 7 days/week, in 95%
of the subjects. Exposure assessment was done by measuring
microwave power densities at residence of respondents. Sta-
tistical analysis revealed a significant correlation between the
declared severity of symptoms and measured power density.
The study also showed an increase in the declared severity
in groups with higher exposures. Comparable studies have
also been performed reporting significant relation of some
symptoms to the measured exposures [34]. Epidemiological
studies suggest that frequency and severity of symptoms tend
to increase with duration of exposure and are reversible if
exposure is discontinued temporarily or permanently with
symptomatic and general supportive treatment and also
severity weakens for those residing far away from exposure
source. For instance, in one of the health surveys among
self-declared EHS individuals, 90% of subjects reported
occurrence of health symptoms when present in the exposure
area and disappearance of the same after leaving the exposure
area [36]. Studies have also highlighted the significant link
between longer duration of daily MP use and health effects
[3L, 50, 51]. The MP use by children in this regard can be

deleterious as their nervous system is under development
and greater amount of energy is absorbed because of their
thinner skull bones as compared to adults; additionally
longer exposure duration increases their vulnerability to a
greater extent [52]. However, to date, quality double-blind
studies have not shown any correlation between subjective
health complaints and RF exposure [43]. At the same time,
epidemiological studies of EMF well-being are difficult to
conduct because of imprecision in exposure assessment [53—-
56] and lack of objectivity in measuring health effects or
complaints [35]. In addition, the symptoms are nonspecific
and subjective, based on self-reporting, and hence difficult
to prove clinically in absence of clear diagnostic criteria for
the condition [57]. The subjective complaints of well-being
also vary from individual to individual and are a function of
several variables like age, sex, social status, anxiety, current
health status and accompanying disease, and personality
traits [35] as well as the fear generated due to awareness
of adverse effects from EMF exposures [34]. Psychological
stress may be one of the consequences of EHS in patients
and incomplete understanding of pathophysiology of these
complex symptoms in absence of any single biomarker so far
recognized unique to EHS makes the diagnosis and medical
treatment a complicate endeavour [9, 35]. It has also been sug-
gested that subjective symptoms could be the consequence
of already prevailing psychiatric condition or stress response
resulting from EMF health concerns instead of the exposure
itself [43]. In today’s modern world, when we cannot part
away from electronic gadgets, the EMF experiences are real
and practically unavoidable, resulting in disturbances, which
could be devastating for a few afflicted individuals. In dearth
of any visible causal mechanism and pathophysiological
biomarker, its etiology is quite incomprehensible. The pain of
EHS patients aggravates further, when the majority of popu-
lation do not experience any symptom with EMF exposures.
The increasing number of reports on EHS however warns
us to take this research promptly and locate the biomarkers
that could give some clue in ameliorating the problems
of such individuals. More investigations are hence needed
to completely delineate the pathophysiology of EHS along
with the generation of clear diagnostic criteria to identify
the problem and develop strategies to limit the suffering
of afflicted individuals. Besides, investigations dissecting the
relation between EHS manifestation in elderly, children, and
diseased persons (like neurodegenerative diseases, mentally
and genetically unstable conditions) with EMF experiences
are crucial. The lacunae in human studies, with regard to



exposure assessment, inclusion of suitable controls, and data
collection, and so forth, need to be eliminated to reach fruitful
insights. For the time being, individuals with EHS need to be
supported by the family, society, and the government to lead
a normal and respectable life.

2.2. Cytotoxic and Genotoxic Effects. DNA alteration is con-
sidered to instigate carcinogenesis [8, 58] and change in DNA
or micronuclei (MN) generation is an accepted indication
for genotoxicity [59]. Different cell types and organisms
have been reported to react differently to differing exposure
characteristics [26, 32, 60]. Concerning this, Ivancsits and
coworkers [61] have identified three responders (fibroblast
and melanocytes from human, granulosa cells from rat) and
three nonresponder cell types (lymphocytes, monocytes, and
skeletal muscle cells from human) when exposed to inter-
mittent ELF-EMF using alkaline and neutral comet assays.
Delimaris et al. [62] examined the effect of pulsed 50 Hz EF on
human lymphocytes and showed significant DNA damage in
exposed group in comparison to controls. However, Scarfi et
al. [58] could not detect any statistically significant genotoxic
difference in human fibroblasts exposed to intermittent 50 Hz
EMFs. A number of studies have demonstrated the potential
of ELF-EMF to cause DNA damage 33, 63-66].

As regards RFR-EMF, dAmbrosio and coworkers [67]
have documented significant micronuclei occurrence with
phase modulated RFR as against no effect by continuous wave
(CW). Phillips et al. [68] observed reduced and increased
SSB, at least in some experiments at low and high SARs,
respectively, with RF-EMF exposures as opposed to sham
controls. Increased DNA damage was reported in human lens
epithelial cells exposed to 1.8 GHz at 3W/kg [69]. Similar
findings were reached by Sun et al. [70] on the same cell
types after two-hour exposure to 1.8 GHz at SARs of 3 and
4 W/kg. DNA damage at 4 W/kg was found to be irreversible.
Studies on marine radar operators also registered significant
increase in MN frequency and comet parameters of % of
DNA in tail and tail moment after EMF exposures [1]. A
detailed summary of various studies have been tabulated
(Table 3). The occurrence of aneuploidy is well acknowledged
to enhance the risk of tumour. In this context, linear and SAR
dependent aneuploidy rise for chromosome 17 detected by
fluorescence in situ hybridization post RFR exposure further
substantiates their carcinogenic potential [67]. Significant
DNA damage occurred after EMF exposure [71], which
decreased with free radical scavenger treatment suggesting
free radical involvement in inducing damage [3, 33]. Fer-
reira et al. [72] found a significant increase in erythrocyte
MN frequency in newborn pups from irradiated pregnant
rats suggesting the genotoxic potential of EMF exposure.
Some investigations have shown the genotoxic potential of
EMFs only when coupled with some mutagen or carcino-
genic or physical agents indicating their synergistic effect
[13, 64]. Cell-culture studies by Luukkonen and coworkers
[73] conducted on human SH-SY5Y neuroblastoma cells to
study the combined effect of CW-RF (872 MHz) and global
system for mobile communication (GSM) with menadione
suggested that 872 MHz CW-RF radiations at 5 W/kg might
enhance chemically induced reactive oxygen species (ROS)
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production and thus cause secondary DNA damage. At
the same time, enhancement of chemically induced DNA
damage observed in this study was associated only with
the CW-RF; no effects were seen with GSM signal. Amid
these positive effects, Lagroye and coworkers [8] did not find
any alkali-labile DNA damage, DNA-DNA cross-links, and
DNA-protein cross-links in mouse fibroblast cells exposed
to continuous 2450 MHz at 1.9 W/kg for two hours imply-
ing their inability to produce genotoxic effects directly by
damaging the DNA. Proteomic study on endothelial cell-lines
showed the manifestation and phosphorylation of various,
chiefly unidentified proteins with RF-EMF exposure [14].
Amid these proteins is Hsp 27, a biomarker for cellular
stress. Variation in the expression of cellular stress marker
Hsp 90 postirradiation suggests the complex cell defense
mechanism and cell response to EMF [26]. EMF interaction
with biological system is a very complex process and is a
function of several biological, physical, and environmental
factors. The exquisite sensitivity of biological systems to
EMF experiences leads to intriguing results and regardless
of scientific evidences accumulated so far, it is difficult
to conclude about EMF toxic effects as the contradictory
findings tangle the results confounding the true findings. The
differences in experimental protocols in terms of frequency
applied, modulation, intensity, investigated endpoints, cell
type used, sample size, and so forth have also added to
the controversy [5, 10, 60]. Evaluation of present data also
becomes difficult due to relatively small number of replication
studies because of want for funding. However, possibility of
genetic hazard cannot be eliminated in view of conflicting
scientific outcomes and lack of accepted causal mechanisms,
as the confusion has been generated by some commercial
groups in their own interest. Therefore, the need of the hour
is to critically analyse the differences and similarities in study
variables with greater emphasis with regard to biological
systems used, exposure characteristics, study protocol used,
findings, data interpretation, and conclusions drawn along
with recognising the source of funding, rather than giving
weight to the number of studies either observing or not
observing an effect. Addition of statistically sound scientific
investigations dissecting EMF biointeraction with respect to
field direction, orientation, polarization, duration and time
of exposure, and so forth needs to be elucidated to gain
fruitful insights into cellular behaviours and their responses.
However, this province seems of least interest in bioelectro-
magnetics research. Further investigations investigating the
link between EMF exposures and the blue print, that is, the
DNA of children, aged, and sick (neurodegenerative, genetic,
or mental disease), are needed and will further substantiate
the earlier findings. Given the inconspicuous nature of
EMF health effects, even slight deviations in experimental
protocols can head towards intriguing outcomes. Therefore,
sound experimental designs with appropriate methodologies
are critical in order to reach firm grounds. In light of the
researches done so far, we conclude that the bulk of literature
on EMF and cytogenetic endpoints reflect both positive as
well as negative effects. Hence, for now, precautions should
be taken to limit the exposures as much as possible.
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2.3. EMF and Cancer. Epidemiological investigations have
focused attention towards association between ELF-EMF
exposures and incidence of tumours [6, 40, 41, 77]. Inves-
tigations concerning military personnel also indicate the
development of tumours [17]. Amongst all cancer end-
points weighed in epidemiological investigations, childhood
leukemia in connection to postnatal exposure exceeding
0.4 uT gets the maximum support for an association [54].
Recently, a formal assessment for suggestion of carcinogene-
sis from exposure to static and ELF fields by the International
Agency for Research on Cancer [78] concluded that ELF-MFs
are possibly carcinogenic to humans and grouped them in 2B
category.

With regard to RFR-EME, Hardell et al. [38] in their study
suggested that occurrence of vestibular schwannoma has
increased in the decades after introduction of cell phones in
Sweden, the country with the highest use of mobile technol-
ogy [17]. Hardell et al. [38] conducted a cross-sectional study
in order to find the association between cell phone usage
and vestibular schwannoma. Self-administered questionnaire
was used for exposure and symptom assessment. Cases were
identified from the Swedish cancer registries with age, sex,
and geographical area matched control. Histopathological
and anatomical tumour localization was done by CT and MRI
scans. The authors reported risks for vestibular schwannoma
among cell phone users. Significant rise in risk was reached
for analogue phone users. Elevated risks were also calculated
for cordless and digital phones but these results could not
reach statistical significance. The researchers also reported
cases of unilateral tinnitus in some persons using cell phone
on ipsilateral side; however, a causal relation could not
be established on the basis of case report. With regard to
association between vestibular schwannoma and cordless and
cellular phones, another interesting finding was observed.
The highest rising incidence was obtained for men and the
age group of 50-59 years. MP use has also been associated
with ipsilateral cerebral brain tumours [77, 79], astrocytoma
and acoustic neuroma [40, 41], and contralateral temporal
tumours [79]. Muscat et al. [79] evaluated the risk of brain
tumour in relation to handheld cellular phone use. They
included the malignant brain tumour patients as cases (469)
and hospital patients as controls (422) after matching for gen-
der, age, race, hospital, and month of admission. Structured
interview was employed to gain information related to MP
use. The mean duration of MP usage for cases and controls
was found to be 2.8 years and 2.7 years, respectively. Out of
the 41 measurable tumours, 26 appeared on the ipsilateral
side while 15 appeared on the contralateral side. The authors
did not find any association between short-term handheld
cellular phone use and cerebral brain tumour risk. Another
study by the same group [80] based on hospital derived
acoustic neuroma patients as cases (90) and patients with
nonmalignant diseases as controls (86) reported an average
cell phone use of 4.1 and 2.2 years, respectively. Odds ratio
was found to increase from 0.5 for 1-2 years cell phone use
to 1.7 for 3-6 years group; however, the relative risk did not
differ significantly with regard to the frequency, duration,
and lifetime hours of use. The study by Muscat group was
surrounded with limitations like lack of data on long-term

users especially with regard to under-estimation of risks
for slow growing tumours. Hepworth et al. [81] found no
association between increased glioma risk and MP use along
with absence of any relation with time since first use, years of
use, total hours of use, or number of phone calls. The positive
association observed between glioma risk and ipsilateral MP
use in conjunction with the negative association as regards
contralateral MP use was attributed to recall bias as the
glioma patients tend to overreport the use on the same
side of the tumour while under mentioning the same on
the opposed side. This large case-control study was carried
out with cases identified from hospital records and cancer
registries whereas controls were selected randomly from the
general practitioner’s list after matching and personal contact.
The details regarding the tumour site and laterality and
tumour grade were judged from the pathology reports and
scans. Computer assisted personal interviews were used to
extract the details pertaining to MP use, number of calls
made and received, start and stop year, side of use, model
and make of MP used, network operator, use of handsfree,
usage in rural/urban area, and so forth. On the basis of
two case-control studies on brain tumours with regard to
MP and cordless phone use, the Hardell group found an
elevated risk for ipsilateral exposure with >10 years latency
period and subjects started using MP and cordless phone
below 20 years of age as regards both astrocytoma and
acoustic neuroma [41]. Questionnaire method was employed
to evaluate the exposures and cases were identified from
the cancer registries. The tumour was assessed with regard
to the anatomical region in the brain and was associated
with the head side used during phone calls with ipsilateral
use defined as greater than 50% and contralateral as less
than 50% of the calling time. A review was undertaken
with an aim to assess the brain tumour risk in relation to
long-term use of mobile phones greater than 10 years and
ipsilateral exposure [40]. The reviewers based their findings
on the basis of 18 studies (2 cohort and 16 case-control) and
found an increased risk for acoustic neuroma and glioma. In
addition, the chance of tumour was found to be the highest
for ipsilateral exposure in all the studies as reflected by the
increased odds ratio. Another review by Levis et al. [82]
concluded that the risk for head tumours doubles with long-
term MP use. They also observed that methodological flaws
with regard to nonblinding of experiments produce negative
results and underestimate the risk for tumour development,
whereas those studies, which are free from errors, biases,
and financial interests, therefore, employing blind protocols,
yield positive results indicating a cause-effect link between
log-term use of MPs and statistically significant rise in head
tumour risk. With increasing number of dynamic MP users
worldwide, scientists consider this as the “largest biophysical
human experimentation” ever conducted in the past history
[17]. An interesting finding was reached in which incidence
of brain tumour was found to be higher in populations of
cell phone users in rural areas as compared to urban [39].
Also, average exposures have been observed to be slightly
higher in rural areas compared to urban areas from MP
base stations [34]. In this regard, the connection between
exposures and geographic area, ethnicity, nutritional status,
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TABLE 3: Studies on the cytotoxic and genotoxic effects of electromagnetic fields.

EMF characteristics Study group Method Study outcome Reference
7 mT 50 Hz MF for 3 h, ferrous Significant DNA damage only
. ; Rat peripheral blood . after simultaneous exposure to [64]
chloride (FeCl,, 10 ug/mL), Alkaline comet assay .
melatonin (0.5 or 1.0 mM) lymphocytes FeCl, and ME melatonin
) ) ameliorates the effect.
1.748 GHz, either Statistically significant rise in
CW or phase only modulated Human peripheral blood Cytokinesis block MN Assay ~ MN frequency following [67]
wave GMSK" for 15 min. lymphocytes cultures and proliferation index exposure to phase modulated
Maximum SAR =5 W/kg wave.
Significantly increased single
60 Hz MF at 0.01mT for 24 h Microgel electrophoresis and double DNA strand 33
Male Sprague Dawley rats breaks, prolonged 48-hour (33]
and 48h assay .
exposure resulted in a larger
increase.
847.74 MHz CDMA'
’ . . No DNA damage or apoptosis
835.62 MHz FDMA', Molt-4 T lymphoblastoid cells Single cell gel electrophoresis at any frequenc%r modlzllftion (71
813.56 MHz iDEN? 836.55 and annexin V affinity assay or exposure timé
TDMA®, 24h '
. Significantly elevated comet
MW frequency ranging from MP users and age, sex :
Comet assay & MN assay tail lengths and MN frequency (74]
800 to 2000 MHz. matched controls in MP users
980, 950 MHz, 200 KHz MW radiation in
modulation Male bulb/c combination with toluene
5w and 50 0’ m toluene mice MN assay on lymphocytes produced significant (13]
aolied for t\I/)v I()) weeks cytogenetic effects but not
PP ’ alone
UHF-EMF (600 mWpeaks MN assay, activity of
’ antioxidant enzymes,
834 MHz; 26.8-40 V/m; . - L
vertical polarization) Adult pregnant quantified totgl sulthydryl Significant rise in MN .
Irradiation from 5.30 pm to ~ Wistar rats only for irradiation content, protein carbonyl, frequency, no difference in. (72]
2.00am for 8.30 h/day, since  and their offspring for study thiobarbituric acid reactive oxidative stress parameters in
d.a of s erm. detec tiOI)l until species, and total offspring blood and liver
o ﬂf}; rinp birth nonenzymatic antioxidant
pring ) defense
Collection of punch biopsies
ffggg;;g ;s;i;r;csl of skin Radiation exposures from
RE-EME, SAR = 1.3 W/kg Small area of fore arm’s skin in Protein extraction by 2-DE MPs have alsq been suggestéd (75]
10 female volunteers . . to affect protein expression in
and protein expression .
. human skin samples
changes analyzed using
PDQuest software.
Significant rise in MN
MP radiation 85 MP users and 24 nonusers MN assay on buccal mucosa frequenFy an(.i positive. (761
epithelial cells correlation with duration of
use
915 MHz, 1h/day for 2 weeks glet:?(ine?;lll)eljﬁoihezsgon Oxidative stress could be the
at 2.4 W/m?, whole body Wistar rats perip ocytes by likely cause of increased DNA (71]
standard and Fpg" modified .
average SAR-0.6 W/kg damage in exposed group
comet assay
2.45 GHz, 2 h/dav for 35 davs Double strand DNA damage  Significant elevation in comet
t(; 0.34 m{N /szy ower Y Male wistar rats. control and by microgel electrophoresis,  head, tail length, and tail
. P ? movement, decrease in GPx', (31]

density, whole body SAR =
0.11 W/Kg.

exposed group

antioxidant enzymes, and
histone kinase estimation in
brain cells

SOD?, and histone kinase, and
increase in catalase
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TaBLE 3: Continued.

EMEF characteristics Study group

Method

Study outcome Reference

Pulsed MW from 3 GHz,
5.5GHz and 9.4 GHz Marine Marine RADAR operators
RADAR

Comet assay, MN assay, GSH3,
and MDA* estimation

Significant changes found in

comet and MN assay

parameters indicating

cytogenetic disruptions with (1]
dropped GSH levels and

increased MDA levels in

exposed groups

*GMSK: Gaussian minimum shift keying, TCDMA: code division multiple access, "FDMA: frequency division multiple access, *iDEN: integrated digital

enhanced network, STDMA: time division multiple access, luHE: ultrahigh frequency, *Fpg: formamidopyrimidine DNA-glycosylase, 'GPx: glutathione
peroxidise, 2SOD: superoxide dismutase, >GSH: glutathione, and *MDA: malondialdehyde.

economic status, and so forth may provide some remarkable
insights and further enhance our understanding. However,
association between brain cancer incidence and MP use
remains unclear due to inconsistent findings. Short-term
and long-term cellular telephone use also did not reflect
any connection with cancer risk [6]. As far as cancer risk
in animals is concerned, lymphoma risk was found to be
significantly higher in experimental groups of mice exposed
to pulsed RFR 900 MHz coming from cellular phone than in
controls [83].

Study by Cho and Chung [59] suggested the role of low
density ELF-EMF as an enhancer in initiation process of
Benzopyrene rather than as an initiator of mutagenic effects
in human lymphocytes. Most reviews, however, do not sup-
port EMF exposures to be carcinogenic. Lack of supportive
animal data for carcinogenic potential of EMF also makes
the understanding of epidemiological outcomes a difficult
enterprise along with faults in human experiments especially
with respect to exposure assessment. Majority of the reviews
have indicated lack of evidence for cancer initiation by
magnetic field (MF) alone; however, accumulating evidence
suggests that they could act as cocarcinogens if given in
combination with known genotoxic or nongenotoxic carcino-
gens showing their synergistic effect. Additionally, the DNA
damaging potential of EMFs by free radical generation and
also by increasing their lifespan coupled with alterations in
DNA repair mechanisms is of concern. However, considering
the information in hand on carcinogenesis, cocarcinogenesis
with tangling results in the absence of established mecha-
nisms, strict limitations to exposures are suggested till the
time any firm conclusion is reached.

2.4. Effects on Endocrine System. Among the several hor-
mones secreted by the body, melatonin gained the focus
of most of the EMF investigations. Melatonin, essentially a
tryptophan derivative produced chiefly from the pineal gland
has been documented to be affected by EMF in animals
[25, 84, 85] as well as in humans [21, 22, 24]. In addition,
the enzyme machinery involved in melatonin biosynthesis
has also been reported to be affected by EMF action [86, 87].
Recently, Bellieni et al. [88] investigated the effect of ELF-
EMFs from incubators on melatonin production in newborns
who had been kept in the incubators for at least 48 hours.

In their study, they found a transitory rise in melatonin
secretion almost immediately after the babies were taken
out from the incubators, highlighting the EMF potential to
influence newborn melatonin production. Significant mela-
tonin depression was registered in an occupational cluster
of electronic equipment repairers exposed to ELF-EMFs due
to their work in comparison to controls [89]. Epidemiolog-
ical studies performed on Swiss railway workers exposed
to 16.7 Hz MFs exhibited statistically significant reductions
in mean evening 6-OHMS (6-hydroxymelatonin sulphate)
concentrations after first and fifth days of exposure [24]. The
result of yet another occupational study conducted among
male electric utility workers exposed to 60 Hz yielded a
decrease in postwork shift 6-OHMS/creatinine excretion
with temporally stable MF exposures [21]. However, the
reduction was found on second and third days of exposure
whereas no change was observed on the very first day as
opposed to that by Pfluger and Minder [24] indicating the
role of exposure duration and that exposure effect may be
delayed by several days. Anyway, the experiment of Wood
et al. [22] suggested that exposure of humans to 50 Hz
circularly polarized 20 T MF result in a delay in the onset of
rise of plasma melatonin concentrations. As regards animal
studies, Kumlin et al. [20] found an interesting augmenting
effect on the circadian rhythm of melatonin synthesis in
female mice strain (CD,F,) exposed to 50 HzMF having
no or very low natural melatonin rhythm in contrast to
previous researches using rodents showing chiefly diminish-
ing effects. The findings do not corroborate the registered
melatonin diminution in MF-exposed animals but do imply
MF effects on pineal gland. Another experiment showed
striking reduction in night-time melatonin concentrations
as a result of exposure to rapid on/off mode MFs during
the day for several days [25]. The authors pointed that
rapidly changing exposure conditions create difficulties in
acclimatization as opposed to stable exposure characteristics.
The inadequacy in exposure characterization and the conduct
of investigation at different times, for different exposure
durations and at different locations, render the comparison
among studies complicated [87]. Melatonin is highly accepted
for its antioxidant and tumour inhibiting properties; hence,
it oxidative stress (OS) is accompanied by suppression of
melatonin levels, it may produce deleterious effects [87].
Given the importance of melatonin for organisms, further



studies with better EMF characterization and standardization
are crucial. Hormone serotonin, a tryptophan derivative
produced chiefly from the pineal gland, has also been doc-
umented to be affected by EMF [85, 90]. However, there are
very few studies investigating serotonin and EMF connection.
Serum cortisol and ACTH concentrations were found to
rise significantly in male guinea pigs exposed to 50 Hz EMF
reflecting the capacity to cause stress regardless of being a
low frequency [91]. Noticeable depression in melatonin and
corticosterone levels were reached in a study investigating the
effect of continuous EMF emission from video display units
in exposed embryos and young chickens [92]. In addition,
significant rise in fetal loss was also registered indicating the
adverse effects of these EMF emissions. Occupational studies
focused on the effect of EMFs released from magnetostrictive
cavitrons used by dentists showed serum cortisol diminution
[93]. In the midst of all these studies reporting either an
increase or decrease in cortisol concentration, another group
of researchers reported no significant change [94] reflecting
the inconsistency in this field. With regard to adrenaline and
noradrenaline level, significant suppression was registered in
electric utility workers exposed occupationally to 50/60 Hz
EMFs [95].

As regards RFR, 900 MHz with 217 Hz pulse frequency
from digital wireless communication was reported to have
no significant effect on salivary melatonin in healthy male
students [96]. Cortisol which is a steroid hormone and one
of the key stress biomarkers released from adrenal glands has
been shown to be affected by RFR-EMF experience [96-99].
It is assumed that RFR-EMF may act as a stressor evident
from the increased cortisol concentration documented in
previous investigations with animals [100, 101] and humans
[102-104]. However, the reports of cortisol increase are
contradicted by the results of cortisol diminution [97, 98]
and investigations reflecting no effect on adrenal cortisol
secretion [96, 105] highlighting the disagreement in this
field of investigation. Given the relevance of cortisol, any
imbalance can lead to health impairments in due course [103].
More studies therefore in this connection are required to
assess the course of action of the biological system in response
to EMF stress. ACTH levels were reported to decrease [98]
as well as not being affected [97] by RFR exposure. Signifi-
cantly, higher levels of the stress biomarkers adrenaline and
noradrenaline have been reported in physiotherapists [103].
Buchner and Eger [106] also assessed the catecholamines in
subjects exposed to cell phone base station. They examined
the acute as well as chronic effects of EMF exposure and found
a significant increase in adrenaline and noradrenaline levels
after EMF exposure, following a drop, but the normal levels
were not restored even at the end of the study (about one
and a half year). They also observed significant diminution
in dopamine levels. Given the role of these catecholamines
in controlling B.P.,, heart rate (HR), and other biological
functions, the shift from baseline values due to stress has
immense significance for health and well-being and, hence,
their continual alteration may prove harmful in due course.
Decreases in testosterone concentration with EMF exposure
have been stated by some research groups [98, 105, 107] with
no effect as well in some reports [97]. FSH levels have also
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been found to reduce with EMF exposure at MP frequency
[105]. So far as, effect on female reproductive hormones is
concerned, there is limited number of studies. The few inves-
tigations on RFR from MPs and base stations have shown
to mutate prolactin but not progesterone levels indicating
the consequent effects on menstruation and pregnancy [98].
Significant rise in serum progesterone concentration has also
been reported in pregnant rats after microwave exposure
[108]. In addition, parallel studies investigating prolactin
levels have documented normal levels even after exposure to
radio-cellular phones [97, 109]. As far as thyroid hormones
are concerned, decrease in T3 [98, 100] and T4 [98, 110] and
increase in T4 [100] in parallel to no effect or retention of
normal T3 levels [110] have all been documented with EMF
contact. These findings when taken together reflect the vari-
ation in EMF research and puzzle the understanding about
EMF biointeraction and therefore urge for more studies. In
light of the above evidences, it seems that EMF acts as a
stressor and has the potential to affect the various endocrine
secretions posing a significant health threat.

2.5. Effects on Cardiovascular System. An experiment on
human head exposure to 37Hz EMF at a flux density
of 80 uT suggested that EMF could alter nociception and
may be associated with cardiovascular abnormalities [111].
Hékansson et al. [112] indicated a low level rise in AMI
risk in the highest exposure group and observed by means
of the synergy index of 2.7 in monozygotic twins that the
genetically predisposed subjects have an increased EMF
influence for AMI, possibly induced by reduced heart rate
variability (HRV). A cohort study on electric utility workers
pointed towards an association between occupational 50 Hz
ELF-EMF exposure and arrhythmia related heart disorders
[113]. On the contrary, a cohort study of railway workers
exposed to 16.7 Hz intermittent MF indicated no association
with fatality from arrhythmia related heart diseases or acute
myocardial infarction (AMI) [4]. Because of the electric
character, the circulatory and the nervous system particularly
the autonomic nervous system is vulnerable to EMF effects
[114]. More explicit damage of neurovegetative regulation,
especially a decreased parasympathetic function, may result
with high-intensity EMFs leading to cardiovascular malfunc-
tioning [115]. ELF-EMFs have been also implicated to affect
the HRV in newborns [116] and interfere with electronic
medical equipment like implanted pace makers, but only
when kept close to chest [117]. The detailed summary of var-
ious investigations concerning cardiovascular system effects
have been listed (Table 4). Ali et al. [118] has attributed the
alterations in rat heart functions as a result of decreased RBC
membrane elasticity, permeability, and changes in molecular
structure of haemoglobin exposed to 50 Hz, 0.2 mT MFs. Yet
another study on rats linked the observed histopathological
alterations like unclear cytoplasm, polymorphic nucleus,
disrupted fibrous tissue, necrosis, and bleeding in heart
epithelial tissue with 50 Hz EMF exposure [119].

As regards RFR-EME, Bortkiewicz et al. [115] found more
impairment in 24-hour and resting ECG in AM (amplitude
modulation) broadcast station workers when compared to
radio-link station workers who are supposed to have less
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TABLE 4: Studies concerning the effects of electromagnetic fields on the cardiovascular system.

EMF characteristic Study group Method Study outcome Reference
S;gf;ﬁ;ﬁﬁﬂﬁ:ﬁ; aton, g\ exposure is linked to
Medium frequency EMF MF.broadcast and radio link history survey, 24-hr ECG’, abnormahtleé in the . [120]
station workers LVP". HRV and ABP* neurovegetative regulation of
measilreme)n ¢ cardiac function
Interference with medical
EMF exposure from MP equipment like implanted (117]
pacemakers
Cohort study Association between elevated
MF exposure Electric utility workers Cause of death from death MF exposure 1n-electr1c utility (113]
certificates jobs and mortality from
arrhythmia related causes
ECG, osmotic fragility, shape . .
of RBCs" membrine };n d I§b§ Alterations in ECG, RBCs
50 Hz, 0.2 mT MF for 15 and 30 . . . membrane elasticity and
Male albino rats structure tests, dielectric - . (118]
days relaxation of b molecules permeability and changes in
measured molecular structure of Hb.
Arterial pressure, lipid profile, .
BC'' 6-25 MHz and TV stations: BC, TV, and radio relay BMI, waist/hip ratio, smoking RE EMR exposure contrll.)uted
to a higher risk of becoming (121]

66-900 MHz

station operators

habits, and family history for
cardiovascular disease

hypertensive and dyslipidemic

Intermittent 16.7 Hz ME,
7.5 hrs/day and 240 working
days/year was assumed

Railway workers

Cohort study

Cause of death from death
certificates,

average ELF-MF exposure
determined by measurements
and modelling

No association between

long-term exposure to MF 4]
and death from arrhythmia

related heart diseases or AMI

EMF from incubators

Newborn babies

15-minute HRV measurement
in supine position at least 1

Alterations in HRV [116]

hour after feeding

"ECG: electrocardiography, "LVP: late ventricular potential, * ABP: ambulatory blood pressure, Hb: hemoglobin, YRBC: red blood cell, and IBC: broadcast.

exposure. A significantly higher frequency of irregularity
identified as conduction, rhythm, or repolarization distur-
bances in resting and 24-hour ECG (electrocardiography)
was noticed among subjects exposed to medium frequency
when compared to control [120]. Stress is considered to
increase B.P. (blood pressure) and exposure to EMFs has been
implicated to cause stress [103, 111]. Vangelova and colleagues
[121] found significantly higher systolic and diastolic B.P,
total cholesterol, and low-density lipoprotein cholesterol lev-
els in radio operators exposed to RFR and confirmed stronger
association between RFR-EMF exposure and the likelihood
of becoming hypertensive and dyslipidemic. The researchers,
however, noted that the results could be influenced by the
extended shifts and monotonous work as well. The study also
revealed that majority of the hypertensives who were under
medication reached their normal B.P. only when stayed away
from the station. Earlier findings have also reported increased
hypertension with RFR exposures [115]. Significantly higher
levels of stress biomarkers like adrenaline, noradrenaline,
and cortisol have been documented in medical stafts with
RFR-EMF exposures, which could also influence B.P,, heart

rate (HR), and so forth, [103]. Recent findings have high-
lighted the possibility of small short-term and medium-
term effects on HR and cerebral blood flow to intermit-
tent universal mobile telecommunication system (UMTS)
exposures [122]. Andrzejak and coworkers [123] reported an
increased parasympathetic tone and decreased sympathetic
tone during MP use measured by HRV analysis and indicated
the potential of MPs in affecting the autonomic balance
in healthy individuals. However, the confounding effect of
talking during measurement of the parameters cannot be
neglected. Similar results of sympathetic domination and
parasympathetic suppression were reached by Kodavanji et
al. [124] pointing towards the link between long-term MP use
and adverse effects on HRYV, thereby affecting the autonomic
balance in healthy individuals. However, since the study was
undertaken on a small population without randomization,
the results need further confirmation. To add, a recent
investigation with the intent to find the effect of RFR-EMF
from MP on the electrocardiographic parameters in ischemic
heart disease patients taking into account the gender aspect
reached some interesting results. They observed prolongation
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of QT interval in male subjects with or without ischemic
heart disease in addition to interference with voltage property
of ECG records in myocardial ischemia patients excluding
the female counterparts from these effects [125]. In the
midst of studies reporting positive findings, parallel studies
reporting absence of effects [126-128] create confusion and
hampers our understanding. Further long-term studies with
better exposure characterization and health assessment are
essential to depict the true picture in light of the prevailing
controversy with the employment of the latest techniques.
In this connection, EMF effect on newborns and patients
with electronic implants or on life supporting systems needs
immediate attention.

2.6. Effects on Nervous System. The inability of neuronal
cells to divide and repair once damaged makes the organism
susceptible to develop several neurodegenerative diseases.
The occurrence of Parkinson’s disease, and so forth, has been
linked to cumulative DNA damage in brain tissues [60]. The
increased prevalence of Alzheimer’s disease reported among
workers of textile factories exposed to ELF-MFs [129] could
be one such instance. Ahlbom and coworkers [54] in their
review also indicated towards a possible relation between
amyotrophic lateral sclerosis (ALS) and occupational ELF-
EMF exposure. However, effect of confounders cannot be
ruled out. Cognitive performances like attention, perception,
and memory have been reported to diminish instantly by
50 Hz, 1 mT ELF-EMF exposure in human subjects [130]. In
concert, authors have found significant alterations in learning
and information acquisition in passive avoidance learning
task in both male and female mice exposed to 8 mT, 50 Hz
ELF-EMF [131]. Authors have also found association between
occupational ELF-EMF exposures and problems like demen-
tia and depression [132, 133]. Results from animal studies
in mice have also established the induction of depression
at ELF-EMF exposures due to increased nitric oxide levels
in cortex, hippocampus, and hypothalamus [134]. Studies
have indicated that short-term ELF-EMF exposure may cause
small alterations in neurotransmitter metabolism and in cir-
culating amino acids [90] as well as influencing monoamine
metabolism when exposure is in the same direction as the
mouse position [42]. In connection, Rajeswari et al. [135]
highlighted the importance of orientation of the field expo-
sure with respect to the subject in human experiments. They
found the subjects to be restless and aggressive when exposed
to pulsations in north orientation, and cholinesterase levels
in serum were significantly increased. In east, west, and
south orientations, the subjects appeared to be calm and
serum cholinesterase levels were normal, which suggested
the increase of cholinesterase due to MF stress. Prato and
colleagues [136] have reported significant inhibitory effects of
a variety of ELF-MFs on endogenous opioid and exogenous
opiate induced analgesia in snail Cepacea. Zecca et al.
[137] found that higher field strength exposure may raise
norepinephrine levels in pineal gland of rats accompanied
with key changes in brain involving opioid system in frontal
cortex, parietal cortex, and hippocampus. Pertaining to this,
the documented calcium ion efflux from brain tissue at
RFR exposure can be an important neurochemical effect as
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their significance in routine nervous system operation is well
known, for example, neurotransmitter release for cellular
interaction [138].

With reference to RFR-EME, authors have reported that
RFR-EMFs interact with cognitive functions like shortening
of reaction times, particularly during tasks that require
attention or manipulation of information in the working
memory [27, 143]. In yet another study, shorter latency in
passive avoidance task was registered in MP RF-EMF exposed
rats reflecting significant impairments in memory retention
and retrieval [144]. The authors suggested that the RFR-
EMF exposure induced damage might lead to alterations in
neuronal functioning of both hippocampus and amygdala
resulting in changed behaviour during task performance.
A cross-sectional study meant to detect neurobehavioural
deficits among residents living close to base stations found the
prevalence of neuropsychiatric complaints such as memory
changes, headache, sleep disturbance, depressive symptoms,
dizziness, and tremors to be significantly higher among
exposed inhabitants than controls [145]. The study outcomes
were based on a questionnaire survey, clinical examination,
neurobehavioural test battery (NBTB), and environmental
measures with age, sex, education level, smoking habit,
occupation, and MP use matching. The NBTB indicated
that the exposed inhabitants exhibited a significantly lower
performance than controls in one of the tests of attention
and short-term auditory memory. The inhabitants opposite
the station showed a major reduction in performance in
problem-solving test than those under the station. How-
ever, in the tests of visuomotor speed and one test of
attention the exposed individuals performed significantly
well as compared to controls. A cross-sectional community
based study conducted among hand-held cellular telephone
users in Singapore found headache to be the most prevalent
central nervous system symptom as compared to nonusers
and the prevalence increased significantly with increased
duration of usage per day [146]. The findings were further
substantiated by reduced prevalence by more than 20%
among those who used handsfree equipment as opposed to
those who never used them. The reduced exposure as a result
of using handsfree equipment could be possible because
the antenna is kept farther away from the head. Studies
have proved the sensitivity of brain cells towards RFR-EMF
exposures [139, 140]. Significant increases in brain glucose
metabolism in regions closest to MP antenna have been
observed with acute exposures [147]. GSM-MP radiations
have been demonstrated to induce seizures in rats made
seizure prone by subconvulsive picrotoxin doses and to
alter the cerebral activity reflected by significantly higher
c-Fos levels in some brain regions, which raises question
for persons with epileptic disorders [15]. MP-EMFs have
been suggested to affect the normal neurophysiology through
alterations in cortical excitability as a result of demodulation
or direct interference with membrane ionic changes, which
results in depolarisation and excitation of nerve cells [53].
However, no histopathological changes have been observed
with long-term MP exposures [148]. Increased BBB perme-
ability has also been documented not only immediately but
also after seven days of exposure to MPs [30]. So far, the
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TABLE 5: Studies concerning the health effects of electromagnetic fields on the nervous system.

EMEF characteristics Study group Method Study outcome Reference
1mT 50 Hz EMF plus 45 dB Decreased cognitive
SPL (expand) noise for Thr 66 subjects Double-blind study performance in attention, [130]
duration perception, and memory
Ff)ur different groups with Concentrations of DOPAC, Monoamine levels are affected
different durations, days, HVA' and 5-HIAA® in brain only by EMF when the
orientation, and levels of EMF Male C57BL mice . ’ . . exposure is in the same [42]
tissue were determined with U
exposure (60 Hz, 1, 3.3, direction as the mouse
HPLC-ECD e
10 Gauss) position.
700 MHz continuous Increases in the level of
RF-EME, 25.2-71.0 V/m, Slices of rat hippocampus Evoked field potential o [139]
. neuronal excitability
5-15min
Recording of motor evoked
900 MHz CW MP emissions 15 su'bjects, two sessions for potenFlal using pal.red—pulse Inﬂ_uen.cg on motor cortex [140]
45 min paradigm, tympanic excitability
temperature
Impairment in spatial
) . . recognition memory 141
ELF-MFs Mice Balb/c Y-maze depending on field strength [141]
and length of exposure
GSM 900 MHz from MP, Reduced ability to consolidate
2h/days for 4 days at SAR =  16-week-old female rat Morris water maze and retrieve the learned [27]
0.41to 0.98 W/kg spatial information
900 MHz EMF (1 h/day for 28 Number of pyramidal cellsin = o
Sham exposed group, 16 rats, ~ CA® region in hippocampus  Significant reduction in
days) SAR-0.016 whole body . . . 142
and 2W/kg (locally in the and four exposure groups, following postnatal exposure, pyramidal cell number in the (142]
head) each with eight rats histopathological evaluations ~ CA of the EMF group
on sections of CA region
Interruption of BBB
GSM 915 MHz for 2h in Forty-eight inbred male and ij‘;gﬂ?;?g l:ilrcaﬂaizst?(s);moevii Ere;;l?ri:(lilglybisnfivnldenced u
TEMS cells at SARs of 0, 0.12, y-eig [30]

1.2,12 and 120 mW/kg

female Fischer 344 rats

the BBB, neuronal albumin
uptake, and neuronal damage

extravasation in exposed rats
after seven-day recovery

period

"DOPAC: dihydroxyphenylacetic acid, "HVA: homovanillic acid, ¥5-HIAA: 5-hydroxyindoleacetic acid, YCA: cornu ammonis, and *TEM: transverse

electromagnetic cell.

most reliable findings have been reached regarding the brain
electrical activity [10]. Impairment in spatial learning and
memory functions has been demonstrated in animal studies
[27, 143]. Details of investigations with exposure character-
istics have been tabulated (Table 5). Lai et al. [28] pointed
towards 2450 MHz MW induced short-term memory deficits
in rats by the stimulation of endogenous opioids in brain
resulting in depressed cholinergic activity responsible for
memory functions. The results of Xu et al. [149] pointed
towards the connection between extended low intensity GSM
1800 MHz (2.4 W/kg) exposure and synaptic activity evi-
dent by decreased excitatory synaptic activity and excitatory
synapse number in cultured rat hippocampal neurons. A
study investigated the effect of GSM modulated 900 MHz RF-
EMEF at 1 W/kg on neuron development in two different cell
systems by the assessment of morphological parameters and
mRNA expression for 3-thymosin and stress-related proteins
[150]. The authors found a diminution in neurite generation
from the soma without any effect on branching and neurite

length in both the cellular systems, which was also found to
be associated with S-thymosin mRNA overexpression. Yuasa
et al. [151] conducted an investigation in order to study the
acute effects of pulsed high frequency MP-EMF emissions
used for 30 min on somatosensory evoked potentials (SEPs)
in healthy individuals. They demonstrated negative effects
on SEPs as well as their recovery function indicating the
absence of immediate effects on the sensory cortex. EMRs
from MP base stations may expose residents to risk of
developing neuropsychiatric difficulties and alterations in
performance of neurobehavioural functions either by inhibi-
tion or facilitation [145]. The comparative analysis of studies
relating cognitive and nervous system performance with
EMEF experience gets complicated due to different assessment
tools employed and exposure situations and despite the bulk
of scientific evidence, the results turn into conflicting and
unconvincing outcomes. At present, the precise mechanism
of EMF ill effects on neurons lacks sound understanding;
however, some investigations have indicated the role of lipid
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peroxidation and free radical generation [2, 152]. To add, the
nervous system is chiefly helpless to ROS insults because of
its high metabolic rate, inadequate oxidant protection, and
reduced cellular turnover [152].

2.7, Effects on Reproductive Functions. Rising male infertility
cases in recent times have led to scientific investigations,
which indicate the involvement of EMRs as one of the possi-
ble environmental factors [153]. Understanding of EMF effect
on reproductive functioning is also clouded by contradictory
findings [154] despite several decades of research. MPs rather
than being a status symbol nowadays have become a part and
parcel of everyoness life since the past decade and a half [155].
As it is often carried in pockets in very close proximity to
body and the reproductive system, effect of the same on male
infertility is an important issue, which seeks immediate atten-
tion. Various studies have been undertaken to investigate the
potential of ELF field characteristics in inducing damage to
the reproductive system [156-160]. In this regard, intermit-
tent 50 Hz low frequency horizontal EF exposure has been
reported to cause significant histopathological alterations like
focal tubular atrophy, necrosis, and seminiferous epithelial
erosion in rat testis [156]. The serum testosterone levels,
however, did not differ significantly between exposed and
control groups. Toxic effects of 60 Hz, 1 mT ELF-EMF were
also reported in male rat offspring exposed from gestation day
13 to postnatal day 21 [159]. The study found a reduction in
the count, diameter, area, and volume of seminiferous tubules
and height of seminiferous epithelium along with leydig cell
count indicative of the harmful effects on testis development.
On the contrary, 60 Hz, 500 4T exposure for 21 hours/day
from gestation day 6 to postnatal day 21 in pregnant rats
did not elicit any significant difference between the exposed
and the controls with regard to spermatogenesis and fertility
in male offspring [160]. With reference to investigations in
mice, 60 Hz EMF was found to raise significantly the germ
cell death and defects in seminiferous tubules without any
effect on the body or testes weights. At the same time, the
same frequency of EMF at 0.5 mT was shown to induce DNA
breakage though cell survival was not significantly impaired
[157]. Another study at 60 Hz, 14 4T, and 200 T reported the
induction of apoptosis in mice testicular germ cells [158].

As regards RE-EMF exposure, animal studies undertaken
so far document higher levels of sperm head abnormalities,
positively correlated to RE-EMF exposures suggesting a dose-
response effect [165]. Aitken et al. [166] reported alterations
in genome of epididymal spermatozoa in mice exposed
to 900 MHz RF-EMW, 12h/day for 7 days. Parallel studies
in rats have documented lower spermatocyte counts along
with leydig cell hyperplasia and elevated testosterone levels
at 2.45 GHz frequency [154]. Significant decline in protein
kinase C and total sperm count together with increased
apoptosis was reported in male rats exposed to RF-EMF (2
hours/days, 35 days, 0.9 W/kg) from MPs [167]. The investiga-
tors indicated the possible role of ROS behind these findings.
Previous study on rats found major impairments in OS equi-
librium in reproductive tissues along with modified semen
parameters reflecting the fundamental connection between

Advances in Biology

RF-EMR exposures and mutations in semen quality [168]. In
contradiction, no difference in testicular function was found
at GSM-RF exposure from cellular phone in rats [169]. An in
vitro study assessing the effect of 900 MHz MP radiation at a
SAR of 2.0 W/kg on human sperm’s fertilizing potential found
no harmful effects on acrosome reaction [170]. However,
the researchers did reach significant findings with regard
to sperm morphometry and a measurable decline in sperm
binding to hemizona was found thus indicating a significant
effect of RF-EMF on male fertilizing potential. Interesting
findings were reached in a study evaluating the effects of RFR
released from GSM multiband MP (900/1900 MHz at a SAR
of 1.4 W/kg) in Drosophila melanogaster exposed during the
10-day developmental period from egg laying through pupa-
tion [171]. The authors reported elevation in offspring count,
stress protein hsp70 concentration, and binding activity of
serum response element (SRE) in conjunction with phos-
phorylation of nuclear transcription factor, ELK-1 indicative
of cellular stress, which could further lead to critical alter-
ations in the organism. Observational studies conducted in
connection to RFR-EMF exposure reported diminution in
semen quality by reduced sperm count, motility, viability,
and normal morphology which were also found to be a
function of duration of MP use [163]. Wdowiak et al. [172] also
demonstrated an increase in the proportion of sperm cells
with abnormal morphology and a decrease in the proportion
of rapid progressive sperms with the frequency of exposure
from GSM-MPs. Davoudi et al. [161] also reported a decrease
in rapid progressive motile sperm due to GSM-MPs. The
details of investigations have been summarised in Table 6.
Extended MP uses have been reported to elicit harmful effects
on sperm motility in previous researches as well [162, 173].
Studies show a possible relationship between occupational
exposure to radiofrequency equipment including radar and
reduced fertility and sperm quality [164, 174]. Epidemio-
logical investigations have indicated a link between male
infertility and MP use, but the mechanism of action is unclear.
The role of hyperthermia in causing infertility is apparent but
the nonthermal effects are debatable [154]. However, it has
been speculated that the effect could be specific to EMR effect,
a thermal effect, or due to the combination of both [168]. So
far, motility or sperm movement is the only factor observed
to be affected significantly [155]. Reproductive functions like
meiosis, fertilization, and so forth are particularly vulnerable
to toxic insults [154]. De Iuliis et al. [153] have highlighted
the occurrence of ROS and DNA fragmentation after RF-
EMR exposure putting a question mark on the safety of
MP use especially in the context of fertility and children’s
health. Until now, the malfunctioning porous cell membrane
and disrupted calcium homeostasis along with OS can be
accounted for the damaging effects on testicular cells [12].
Conclusive outcomes have not yet been reached despite
extensive researches. So far, long-term studies concerning
EMF effects on male reproductive functions are lacking
to substantiate the findings and give any clue regarding
the biointeraction mechanisms. As far as effect on female
reproductive system is concerned, there is limited number of
studies. RFR from MPs and base stations have been shown
to mutate prolactin but not progesterone levels indicating
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TABLE 6: Studies concerning the health effects of electromagnetic fields on the reproductive system.
EMEF characteristics Study group Method Study outcome Reference
GSM-MP, 6 h/day for 5 days ~ MP users Semen analysis Decrease in rapid progressive [161]
motility of sperm
Duration of use and
transmission time correlated
MP MP users Semen analysis b osmveb' and negatively Wlt.h (162]
proportion of slow progressive
and rapid progressive motile
sperm, respectively.
Sperm parameters hke‘ Statistically significant
. . volume, liquefaction time, pH, . .
MP users with suitable N decrease in semen quality
MP viscosity, sperm count, . . (163]
controls motility viability. and which was also a function of
R t duration of MP use.
morphology
Significant decline in semen
MP, 1h Human semen samples Semen analysis mobility, viability and (164]
i P Y ROS-TAC” score, rise in ROS
level.
18 GHzRF EMR, SAR Purified human spermatozoa density, DHE' assay, MSR® increas}; in ROS S-YOH-dG [153]
(0.4 W/kg to 275 W/kg) P assay, 8-OH-dG', TUNEL O
assay, and flow cytometry and DNA fragmentation with
’ increasing SAR.
High level of sperm head
RF radiations from GSM base Male mice, Mus musculis Sperm head abnormality assay injury in exposed mice which [165]

station, 6-month exposure

correlated positively with
radiation levels

"TAC: total antioxidant count, " DHE: dihydroethidium, ¥MSR: MitoSOX Red, and *8-OH-dG: 8-hydroxy-2'-deoxyguanosine.

the consequent effects on menstruation and pregnancy [98].
Miscarriage risks have been shown to be higher in pregnant
physiotherapists due to their occupation [175]. Han et al. [176]
found significant rise in risk of embryo growth cessation in
the first pregnancy trimester of pregnant women especially
with the medical history of embryo growth termination
with regard to increased exposures from television and MPs.
Animal investigations also support the toxic effects of RER.
In this connection, Gul et al. [177] registered a fall in follicles
count in rat ovaries submitted to intrauterine RF exposures
whereas Xu et al. [178] demonstrated toxic alterations in the
reproductive organs. Further studies in females are wanted
with special relevance for pregnant women, who are also
carrying the future generation. Children form yet another
group of prime importance since their reproductive systems
are immature and exposures are prolonged; hence, they can
be the worst sufferers.

2.8. Auditory and Ocular Effects. A recent study [179] con-
cluded that higher ELF-EMF exposure at 50 Hz, 10.182kV/m
coupled to 4.45pT MF may give rise to adverse auditory
effects especially to the organ of Corti and outer hair cells
as a result of decreased distortion product auto acoustic
emission amplitudes in higher frequency region localized in
basal turn of cochlea in rabbits which have also resemblance
with human’s frequency spectra. As regards RER-EMF, MP
use has been associated with tinnitus and acoustic neuroma
[38, 41]. Ear is the first biological structure to be hit by

EMFs from MP. In addition, relatively greater vulnerability
of cochlear outer hair cells to injuries from a diversity of
exogenous and endogenous agents makes the system a victim
of radiation emissions [179, 180]. These days, about 50% of
world’s population possesses a MP [30] and even greater
than that are experiencing EMF emissions through “passive
mobile phoning” [181]. Hearing problems reported in few
observational studies [50] have also been investigated to
occur in animals [179] with parallel contradictions [180,
182]. Studies with ten minutes acute MP radiation exposures
have resulted in no immediate effect on hearing threshold
level of pure tone audiometry, transient evoked otoacoustic
emissions [183], auditory brain stem response [184], and
any depreciation in hearing in young human volunteers.
However, regular long-term MP use has been linked to
increased relative risk of acoustic schwannoma [39]. Despite
the interests in EMF effects due to MP, there is lack of
solid evidence regarding the ill effects on auditory system
and, hence, we are far from any conclusion and not able to
develop safe and sound communication devices necessary for
safeguarding one of the senses [11].

Heat-related skin injury and lens defects reported in eyes
of man are the only undisputed harmful effects of MW
exposure [56]. Carpenter [185] in late seventies reported
that microwaves have the capability to induce cataracts and
affect the eyes by reducing the ascorbic acid content of
the lens coupled with the inhibition of DNA synthesis and
mitosis in lens epithelium thereby slowing down the recovery
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process. In addition, the lens becomes more vulnerable to
EME threats because of decreased water content and absence
of vasculature [12, 56, 186]. Spector [187] suggested the role
of OS in cataract development due to extensive oxidation of
lens protein and lipid at older age. Nevertheless, the database
is yet deficient to decide regarding ocular defects including
cataracts in human subjects exposed for extended durations.

2.9. Effects on Sleep Parameters. Sleep insufficiency was
observed to be more common in the occupational group of
electronic equipment repairers exposed to ELF-EMF though
not statistically significant when compared to controls [89].
Earlier studies have also documented diminished sleep and
sleep efficiency with 60 HzMF experience [188]. So far,
studies evaluating sleep quality in the context of ELF-EMF
exposure in humans have not reached any statistical signifi-
cance [44, 45, 89].

In connection to RFR-EME, Abelin et al. [189] reported
the prevalence of difficulties of falling asleep and, in par-
ticular, maintaining sleep, which increased with increasing
RF-EMF exposure in the vicinity of short-wave broadcast
transmitter. In addition, sleep quality was found to improve
after interruption of the exposure. A similar study found
an association of EMF exposure with sleep quality and
melatonin excretion but only in poor sleepers suggesting
the sensitivity of a group of people [190]. The authors
highlighted that the absence of blinding in their investigation
could lead to such results. Another study by Wiholm et al.
[191] indicated the negative influence on sleep component
during laboratory exposure to 884 MHz wireless signals.
Besides, volunteers with no self-reported symptoms related
to MP use appear to have more headaches during actual
RF exposure as compared to sham exposure. Several studies
evaluating RF exposure effects on sleep parameters and sleep
EEG are surrounded with contradictory outcomes owing
to methodological limitations like small sample sizes and
lack of replications of the previous findings. According to a
clinical review [192], sleep disturbances do not seem to be
a predominant complaint under exposure to high frequency
EMF and with the present level of knowledge no final
conclusion can be drawn concerning any potential health
hazard. Hutter et al. [34] also reported no significant effect
on sleep quality and pointed that it could be dominated by
the fear of negative health effects of EMF radiations as well
as age. Sleep is an important component of the biological
species to overcome the daily wear and tear. Studies relating
EMF exposures to sleep do suggest some biological effects;
however, these do not provide evidence for any adverse
health consequences. Further research with well-designed
protocols is required with lessons from past experiments so
that valuable information is updated in bioelectromagnetics
field.

3. Mechanisms of Action

3.1. Thermal and Nonthermal Interactions. Due to lack of suf-
ficient energy required to break the molecular bonds in cells
by EMFs, the elicited effects are assumed to be indirect and
secondary to other induced biochemical modifications [60,
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76]. Ruediger [32] suggested the indirect role of microthermal
processes, OS and altered DNA repair mechanisms behind
the observed effects. However, studies have also pointed
towards the involvement of resonance-like sensing mecha-
nisms working only at specific combinations of frequency
and amplitude suggestive of a direct EMF effect [136]. It is
proposed that low frequency time varying electric fields (EFs)
interact with the body by the induction of electric currents,
formation of electric dipoles, and reorientation of existing
dipoles whereas interaction of time-varying MFs leads to
induced EFs and circulating electric currents. Higher current
densities and EFs have been shown to be induced when the
direction of external EF is parallel to the longer vertical axis
of body (from head to feet) and the MFs are from front to
back, respectively, due to better coupling with human body
compared to other configurations [193]. Additionally, EMF
effects are dependent on a number of physical (frequency,
modulation, polarization, wave characteristics, near or far
field configuration, duration and orientation of EF and
MF exposure, dielectric properties, conductivity and water
content of tissues, and environmental factors like humidity,
temperature, etc.) and biological variables (species, shape and
size of the body, weight, geometry of the body, and nutritional
and health status).

The possible effect of EMF irradiation is either thermal
or nonthermal depending on frequency and strength. The
elicited effects are assumed to be noticeable when not
shrouded by thermal noise also termed as Brownian motion
which is a virtue of all objects/materials above absolute zero
temperature. The thermal effects are induced as a conse-
quence of heat gained by water contained in body tissues.
Hence, body tissues or organs like lens of eye and testes with
less vasculature or deficient in water content are the most
vulnerable to even small rise in temperature. Usually, body
parts with the smallest cross-section like hand, feet, fingers,
and toes gain the maximum values of current densities and
EFs [193].

3.2. Oxidative Stress. OS resulting from imbalance of reactive
oxygen species (ROS) and antioxidants, leading to disruption
of cell functions, has been proposed as one of the probable
modes of EMF action [2, 5, 60, 71, 196]. EMFs have also
been implicated to lengthen life of free radicals particularly
by Fenton reaction [33], affect enzyme activity [31], and
change protein levels indicative of induction of cellular stress
response pathways [14]. Fenton reaction is a process in
which hydroxy free radicals are generated from hydrogen
peroxide produced during mitochondrial oxidative respira-
tion in presence of transition metals like iron [60, 64]. EMF
interaction with free radicals and transitional metals has also
been linked to the observed genotoxic effects [33, 64]. In this
regard, cells, which are metabolically active, or have higher
cellular concentrations of free iron and superparamagnetic
iron particles (magnetites) in body tissues like brain cells,
are more vulnerable to EMFs [60]. Several studies have
demonstrated OS inducing ability of EMF including MP-RFR
in different animal models [31, 152, 196-198] or in cell cultures
[64, 73] paralleled with negative findings as well [5, 7]. Studies
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TABLE 7: Studies showing the oxidative stress inducing ability of electromagnetic fields.
EMEF characteristics Study group Method Study outcome Reference
?)ifl;s?els,\/lg)zoilll:vlss)e dZ(rfan\;s/i:nz Involvement of free radicals in
Avg. SAR =1.2W/kg, 2h, Microgel electrophoresis assay 1nd'uc1ng DNA damage. "
. 2 Male Sprague Dawley rats . b brain cells, and protective (3]
melatonin and PBN in brain cells .
treatment before and after effects of melatonin andPBN
exposure as free radical scavenger
0.1mT, 60 Hz, 5h and 30 min
after LPS" administration, Male EPRS measurement in liver EMF increased LPS induced [194]
mice were administered with BALB/C mice NO production but not alone
NO* spin trap MGD-Fe!
900 MHz, 30 min/day, 5 Male Sprague Dawley rats in NO measurement in nasal and iigi?:a;f;ﬁgi?ilelgez?iﬁ
days/wk for 2 weeks, mel. prag Y paranasal mucosa by Griess ’ [195]

(10 mg/kg daily orally) three groups

effect of melatonin in
preventing these changes

reaction

900 MHz MW, melatonin
(100 pg/kg sc before daily
exposure)

Sprague Dawley rats in three
groups

Lipid peroxidation in cortex
brain and hippocampus tissue

Rise in MDA/ levels,

melatonin caused decline in 2]
hippocampal MDA levels with

no decrease in cortex

900 MHz RF, CW & GSM MP

waves for 10 or 30 min, Murine 1929 fibrosarcoma

No ROS generation either

: . . 5
SAR = 0.3 &1 Wk, MXF = cells Measurement of ROS alone or in association with (5]
MX
500 uM
Significant rise in MDA,

Biochemical estimation of
MDA, carbonyl groups, XO'
and CAT? activity in brain

MP, 20, 40, 60 days, SAR =
0.043-0.135 W/kg), melatonin Wistar rats in four groups

=2 mg/kgbody weight i.p. tissue

carbonyl groups, XO activity,
and reduced CAT activity after
40 and 60 days exposure;
melatonin ameliorates OS

152]

"PBN: N-tert-butyl-a-phenylnitrone, Lps: lipopolysaccharide, ¥NO: nitric oxide, IMGD-Fe: ferrous N-methyl-D-glucamine dithiocarbamate, SEPR: electron

paramagnetic resonance, IMDA: malondialdehyde, *MX: 3-chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-furanone, ' XO: xanthine oxidase, and *CAT: catalase.

demonstrating EMF’s ability to cause OS are summarised
in Table7. Given the credence of free radicals in signal
transduction and EMF in boosting the free radical lifetime,
there are chances of EMF influencing signalling [194].

3.3. Melatonin Diminution. Several human and animal stud-
ies conducted thus far have suggested decrease in melatonin
after EMF exposure [21, 23, 24, 87]. Like all other EMF effects,
melatonin diminution is also surrounded with conflicting
results [87]; however, the effects have been suggested to be
somewhat constant, at least in rodents [199]. Some studies
have also supported the protective effect of melatonin against
oxidative damage induced by EMFs [2, 3, 64, 152, 195]
pointing towards the OS mechanism involved in gener-
ating negative health outcomes and melatonins beneficial
properties. The hypothesised mechanism of EMF action on
melatonin concentration is through the imitation of light rays
to the retina [22]. To add, Yaga et al. [86] found significant
suppression of N-acetyltransferase (NAT) activity, a rate-
limiting enzyme in melatonin synthesis due to MF exposure.
The melatonin forming enzyme hydroxyindole O-methyl
transferase has also been documented to be affected [87].
Melatonin’s shielding actions counter to EMF ill effects are
supposed to shoot from its direct free radical foraging and
indirect antioxidant property of inhibiting free radical pro-
duction at the power house of the cell and, hence, diminution

of pineal melatonin secretion could be proposed as a possible
mechanism of EMF interaction with living organisms.

3.4. Calcium Flux. Calcium ion efflux/influx has also been
proposed as the biological mechanism [200] and is depen-
dent on ambient temperature, geomagnetic field intensity,
direction, and signal strength [201-203]. Calcium ions are
crucial for cAMP pathway as well as serotonin/melatonin
conversion and their efflux from pinealocytes is supposed
to cause melatonin suppression. Besides, calcium dependent
signal transduction systems also have been implicated in the
mediation of immune cell effects by low frequency EMF [29].
However, authors have indicated the occurrence of calcium
efflux/influx at some specific exposure combinations but not
at other relatively closer exposure characteristics mainly due
to the “window” effect or nonlinear nature of modulation
frequency and intensity effect.

3.5. Molecular Mechanisms. Similar to physiological stress
response at the organ system level, there are also cellular stress
responses at the cell level to impart protection to the cell from
external and internal stressors. The cellular stress response is
characterized by an elevation in stress protein concentration
[204] in response to a stress causing damage to biomolecules
like DNA and proteins [205]. EMFs at ELF, RF, and amplitude
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modulated RF have been demonstrated to stimulate the same
stress response [204, 206, 207]. Unlike the past assumption of
absence of DNA-EMF interaction plausibility, recent inves-
tigations indicate the potential of EMF both ELF and RF to
stimulate DNA and induce protein expression [14, 171, 208,
209]. Various studies have highlighted the genotoxic ability
of EMF at both ELF and RF range as evidenced from DNA
strand break reports post-EMF experience [33, 63-65, 68].
Recent investigations have further revealed the presence of an
EMF reactive sequence in DNA [210] which acts particularly
in response to EMF stimulus. These EMF reactive DNA
sequences code for the production of the chief stress protein
hsp70, in response to the binding of transcription factor, heat
shock factor 1 (HSE-1) to heat shock element (HSE) in the
promoter region [210-213]. Friedman et al. [209] delineated
the molecular mechanism behind the stimulation of the ERKs
in response to RFR exposure at MP frequencies. The RF-EMF
through its interaction with NADH oxidase in the plasma
membrane causes the formation of ROS, which further
activate the MMPs (matrix metalloproteinases). Because of
activation, the MMPs break into Hb-EGF [heparin-binding
EGF (epidermal growth factor)] and stimulate the EGF
receptor, which sequentially triggers the ERK cascade. The
ERK cascade is one of the four mitogen-activated protein
kinase (MAPK) signaling cascades that controls transcription
and associated cellular processes like replication, cell-cycle
progression, apoptosis, differentiation, metabolism, and so
forth, in reaction to extracellular stimuli. The MP radiation
induced overexpressed protein transcription factors have
been found to regulate the cellular processes such as apoptosis
[214] and replication and cell cycle progression [14, 215].
The reported findings with regard to cellular stress response
post-EMF experience give critical insights into connection
to harmful health-relevant potential of ELFs and RFRs in
addition to their role as cellular biomarkers.

In light of several credible biointeraction processes, the
OS mechanism appears to gain the maximum support. The
hypothesised EMF biointeraction path may involve ROS gen-
eration, leading to diminished antioxidant capacity, affecting
the antioxidant/prooxidant equilibrium and causing OS,
thereby instigating adverse health effects. This sequence may
be paralleled by calcium efflux, which alters serotonin con-
version into melatonin thus triggering melatonin diminution,
which further substantiates OS. At the same time, ROS may
lead to the activation of signal transduction pathway trigging
the ERK cascade. The cellular stress response mediated by
hsp70 overexpression can also be considered but this effect
is limited to certain group of cells while other cell types are
being nonresponsive [216]. The exact mode of biointeraction
mechanism still needs to be elucidated.

4. Research Needs

The limited quality of research works in bioelectromagnetics
and methodological problems is an important concern [57,
155]. Until now, epidemiological investigations have failed
to get the SAR value which is the most direct dosimetric
measure of an individual’s exposure at the tissue or organ
level under study [217]. Moreover, lack of an appropriate
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exposure assessment method [55] and reliable equipment
for calculation of energy absorbed in the body and the
intricate relation with species, frequency, power, EMF source,
and modulation dosimetry has inhibited the utilization of
laboratory results to human conditions [53] and the conduct
of epidemiological studies [56]. Hutter et al. [34] suggested
the usage of personal “exposimeter” or long-term exposure
monitoring as the best way for exposure assessment. So
far, errors in exposure assessment due to lack of long-term
exposure monitoring by EMF dosimeters, exposure has been
assessed by crude methods in most studies, such as wiring
codes, occupation or residence in relation to proximity to a
source, spot measurements, time-weighted average and self-
reports, and hence results in underestimation of actual risk
and clouds the true relationship. Absence of suitable control
population for comparison as all of us are exposed to EMFs
every day coming from varied sources with different degrees
further complicates the understanding of literature on human
EMF exposure [52, 55].

Furthermore, clear understanding is hampered by the
multipart interactions of different EMF exposure factors
[12, 53] and shape, size, mass, orientation, and electrical
characteristics of body and individual characteristics like age,
gender, activity level, incapacitation, or illness [218]. Environ-
mental parameters like ambient temperature, wind velocity,
humidity, and body insulation also affect the communication
between body and the EMF vector. Anatomical differences
among humans and animal models as regards size, shape,
reproductive tract variations, and so forth further complicate
the understanding of observed results [12].

As far as studies investigating exposure of humans to MP
radiations are concerned, they have followed the standard
method of EMF exposure assessment by retrospective inter-
views or obtaining information or self-reports of subjects
on total duration of use or number of calls, number of
years of use, side of use ipsilateral, or contralateral along
with exposure duration estimates and billing records from
service providers [52, 79]. However, these parameters have
been questioned for recall bias [52]. Animal experimentation
especially using primates or species closely related to humans
would eliminate the chances of recall bias regarding MP use
and give meaningful directions. Besides, the duration based
exposure assessment is built on the postulation of equivalent
power emissions per minute from all phones which may
not be correct with expanding use of GSM based phones
with variable power outputs ending in miscalculation of true
exposure in spite of recall accuracy [217]. Besides, geographic
area, physical environment, user location rural or urban,
distance between user and base station antenna, handsfree
use, individual characteristics of phone handset, and its use
as well as technical features of provider network all have some
effect on EMF emissions and consequent exposure to the
individuals [12, 34, 52, 219].

A research carried out by Erdreich et al. [217] to increase
the accuracy of exposure estimation in epidemiological stud-
ies of GSM-MPs found that the average power output rate in
GSM phones varies with several characteristics of phone use,
the largest being the site of investigation, followed by user
movement and location (indoor or outdoor), use of handsfree
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device, and urbanicity. The understanding is complicated
further by factors like distance to the phone, holding position,
position of antenna, pinna size, elasticity of ear, thickness of
skull bone, type of tissue, tissue type distribution, and so
forth, governing the actual amount of power absorbed [220].
In addition, lack of long-term studies also restricts our under-
standing. Apart from this, role of media finds significance
in focusing the attention on the potential adverse health
effects caused by MP radiations. This may give rise to fear
or awareness forcing MP users to report more symptoms
than nonusers even if the prevalence of symptoms were equal
[146].

Animal and cell culture studies are surrounded with
conflicting results as a consequence of the heterogeneous
exposure conditions (type of EMF- RE, MW, CW, Pulsed, and
so forth, SAR value, exposure duration) [5, 7] and differing
assay protocols [53]. At the same time, vested interests
of sponsors also influence the study outcome with quality
studies having mixed funding and, hence, sponsorship should
be taken into consideration while interpreting the findings
[221]. We strongly advocate that with mere swelling number
of studies no fruitful conclusions can be reached. If we do not
address the limitations of past investigations, we may not be
able to truly contribute to the domain of bioelectromagnetics.
Therefore, need of the hour is to do innovative research with
sound designs and appropriate methodologies rising above
the demerits of past researches.

5. Conclusion

Given the ubiquitous nature of EMFs, their widespread appli-
cations, and their capability to produce deleterious effects,
conclusive investigations of the health risks are critical. With
the published literature on EME, it is still not sufficient
enough to reach a concrete conclusion. But the possibility
of negative consequences cannot be excluded. Several studies
with appropriate methodologies reflect the capacity of EMFs
to cause adverse health effects. However, the absence of
any established biointeraction mechanism does not diminish
the reliability of these studies as there are several credible
mechanisms like OS that can account for the observed effects.

Therefore, need of the hour is to restrict the swelling
numbers of scientific investigations and in place activate
comprehensive well-coordinated blind scientific investiga-
tions especially long-term studies overcoming all limitations
and demerits of previous findings with suitable replication
studies and follow-up. There is a need for standardized
research methodology along with the inclusion of appropriate
exposure assessment technique which is crucial for identifi-
cation of dose response relation if any and the elucidation
of mechanism for biological interaction. If we do not work
upon the demerits of previous findings, we may remain far
from any concrete conclusion. At the same time, it is critical
to analyse the EMF investigations giving more weight to
the similarities and dissimilarities rather than giving more
importance to the endpoints reached.

For the time being, since it is difficult to protect oneself
from EMFs, the only practical way to check exposures is to
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distance oneself from the source. Together, the precautionary
approach and ALARA (as low as reasonably achievable)
principle can also be applied to save us from substantial
exposures and the possible ill effects if any. The objective is
to minimize EMF exposures to the greatest degree possible
without significant economic cost and disturbance.
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Le escribimos para pedirle que vote NO a los cambios propuestos a los Titulos 16 y 22 del
Cédigo del Condado de Los Angeles. Estos cambios, que supuestamente cerraran la brecha
digital, solo empeoraran las cosas asegurandose de que las comunidades minoritarias obtengan
conexiones inalambricas inferiores mientras que las comunidades mas acomodadas obtengan
fibra dptica. Esto provocara otra brecha digital que persistira durante muchos afios.

Las conexiones inaldmbricas a Internet son lentas, poco fiables, caras (si quieres cualquier tipo
de conexion decente), no reguladas (por lo que las compafiias inaldambricas pueden cobrar lo
gue quieran), y vienen con una serie de otros problemas, incluyendo incendios y peligros para
la salud e impactos ambientales negativos. Wireless nunca serd capaz de proporcionar las
velocidades que se requerirdn de las conexiones a Internet en un futuro préximo

En resumen, la banda ancha inaldmbrica es una tecnologia perdedora que se impone a las
comunidades minoritarias en un intento bien intencionado pero initil de compensar lo que las
telecomunicaciones no han logrado hacer durante veinte afos - conectar a los clientes en su
area de servicio con la banda ancha de fibra éptica, como prometieron, y como se les pago para
hacer

Todo el mundo merece una conexion de fibra dptica a Internet, y eso incluye a todas las
familias que viven en comunidades minoritarias en Los Angeles. No queremos un servicio
inalambrico deficiente. Necesitamos las mismas conexiones de banda ancha de calidad que
todos los demas

Por favor vote NO a los cambios a los Titulos 16 y 22 y exija que el Condado de Los Angeles use
su poder e influencia para conectar a todos con fibra éptica.

Sinceramente,

Union Binacional de Organizaciones de Trabajadores Mexicanos Exbraceros 1942-1964
Baldomero Capiz

Coordinador Binacional
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5 December 2022

Los Angeles County Supervisor Hilda L. Solis, First District
856 Kenneth Hahn Hall of Administration

500 West Temple Street

Los Angeles, CA 90012

Re: Petition Relating to Proposed Amendments to Title 16 & 22 (Vote on Final Passage Scheduled
for December 6, 2022)

Dear LAC Board of Supervisors Members:

Our organization Boyle Heights Community Partners strongly urges that you Board of
Supervisors Members vote ‘No” on the above captioned matter. Our organization is focused on
guiding our supervisors in the direction of listing to the voice of your constituents, and hear what is
best for us, including small businesses and avoid corruption in working with lobbyist and deep
pockets, which have proven to cause more harm.

We are deeply concerned that a vote in favor of amendments to Titles 16 and 22 will cause great
harm to residents and businesses large and small in our Los Angeles, County. Therefore, directly
undermine our mission for the following reasons.

Why Fiber:

e Fiber is faster: Fiber is easily capable of speeds of 100Gbps, with that fast of a connection,
everyone can send emails faster, send files faster, download large attachments and upload
information quickly. That saves time and money, and fiber internet is faster and more
reliable than the 5G network.

e Fiber is scalable: Flexible bandwidth options ensure quality performance, and whatever is
required, internet service delivered over a fiber network can be easily adjusted to
accommodate growth needs without additional hardware.

e Fiber is more secure and more available: A fiber line is dedicated, which means the
service is much more secure, with less opportunity for interference

e Fiber is cost-effective: The switch to fiber requires an up-front investment, but the long-
term benefits minimize the costs over time. The increased speed alone ensures increased
productivity and efficiency, and Fiber also comes with far fewer maintenance requirements
than other broadband platforms. Fiber is no longer just a telecommunications industry
buzzword. It’s a widely available, viable internet service option. Its positive impact on the
bottom line demonstrates just how valuable it is to the future.

Title 16
e Does not provide for a meaningful evaluation of the impact a contemplated wireless facility
will have on historic resources. There is no requirement for notice to historic preservation
authorities and groups that a wireless facility is proposed on or near to an historic resource
so they will not have an opportunity to independently analyze and comment on the project
or its potential impact.

www.BovleHeightsCommunityPartners.com
Boyle Heights Community Partners is a California 501(c)(3) Nonprofit #32-0628921 (c) 2018
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e Nothing in the ordinances requires any showing by the applicant that it has performed all
required reviews and consultations.

e Both ordinances are inconsistent with federal requirements, in particular section 106 of the
National Historic Preservation Act, as amended, 54 U.S.C. § 306108 and the regulations of
the Advisory Council on Historic Preservation, 36 CFR Part 800.

e They do not comport with state CEQA obligations because the proposed ordinances
purport to excuse the county from performing any impact evaluation based on a claimed
“exemption” that ignores the Historic Resources Exception. See CEQA Guidelines
15300.2(f).

e The Title 16 proposal is the most egregious because it completely ignores the entire topic.

e The entire process is deemed “ministerial.” It does not require any notice to any historic
preservation office or group, and it does not allow any opportunity to comment or contest.

e It does not require any notice to any historic preservation office or group, and it does not
allow any opportunity to comment or contest. It is entirely possible a proposed small cell on
county-owned right-of-way that is within or near an historic resource will negatively impact
that resource in some way, however, including but not limited to aesthetics and ground
disturbances.

Title 22

e Title 22 proposals do at least make a nod toward historic resources. By way of background,
the county has a process for special recognition of historic resources. See County Code Ch.
22.124. A resource that has gone through that process it can receive special protection, and
the proposed amendments would preserve any that currently exist for those resources. But
there are many sites in the county that are listed or eligible for listing on the National,
California, or County historic registers that have not been nominated for or gone through
the Ch. 22.124 process and are therefore not procedurally or substantively protected. A
wireless facility project that would affect an historic resource that has not been listed under
Ch. 22.124 will be assigned to “ministerial” treatment. This means there is no required notice
to any historic preservation office or group and no opportunity for any party to comment or
object. Nor does the proposed ordinance require that the wireless provider or county
conduct any impact review. All it says is that the Director of Regional Planning has
discretion to require an Historic Resource Assessment. See proposed Ch.
22.140.700(E)(1)(b)(iv)." But even then, there is no express requirement that the provider or
Director involve any historic preservation office or group.

e Proposed Ch. 22.140.700(E)(1)(b)(iv) does provide that “New wireless facilities shall not be
installed on buildings or structures listed or eligible for listing on the National, California, or
County historic registers.” This is meaningful, to be sure. It goes on to provide that “[n]ew
towers and support structures installed on the grounds of properties listed or eligible for
listing on the National, California, or County historic registers shall be located and designed
to eliminate impacts to the historic resource.”

1“A Historic Resource Assessment, prepared to the satisfaction of the Director, may be required for a facility to be
located on a site containing an eligible resource to identify impacts to historic resources, and identify mitigation to
minimize impacts.”
www.BovleHeightsCommunityPartners.com
Boyle Heights Community Partners is a California 501(c)(3) Nonprofit #32-0628921 (c) 2018
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e The proposed ordinance does not, however, require notice to or collaboration with historic
preservation groups or allow any participatory rights to a party that wants to contest the
application. The entire process is internal and conducted in secret. Nor is there any provision
for an appeal of the Director’s “ministerial” determinations to the Planning Commission or
Board of Supervisors if someone does manage to find out about the project. The public in
general and those concerned with historic preservation are required to trust that the Director

will always get it right in these no-notice, closed-door proceedings.

In addition to this grave expression of concern, we are well informed by our legal advisors that the
proposed action is illegal under various federal and state statutes and infringes U.S. and state due

process protections.

We deeply appreciate your consideration and support.

Thank youl

Sincerely,

-~

\‘\_____.

Vivian M. Escalante
President & CEO

cc
Hilda L. Solis, Los Angeles County Supervisor-First District

Holly J. Mitchell, Los Angeles County Supervisor-Second District

Sheila J. Kuehl, Supervisor, Los Angeles County Supervisor-Third District

Lindsey P. Horvath, Supervisor-Elect Los Angeles County Supervisor-Third District
Janice K. Hahn, Los Angeles County Supervisor-Forth District

Kathryn A. Barger, Los Angeles County Supervisor-Fifth District

Dawyn R. Harrison, Acting County Counsel

www.BovleHeightsCommunityPartners.com
Boyle Heights Community Partners is a California 501(c)(3) Nonprofit #32-0628921 (c) 2018
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CALIFORNIA FIRES AND FIREFIGHTERS

PO Box 1444
Lyons, CO 80540

susan. foster04(@gmail.com

December 4, 2022
NO on #80 — County Code, Title 16 - Highways & Title 22 Planning & Zoning Amendments
Dear Los Angeles County Supervisors:

[’m writing to you as a Fire and Utility Consultant, an Honorary Firefighter with the San Diego
Fire Department and Co-Founder of California Fires and Firefighters. I’'m asking you to vote NO
on Item #80, Titles 16 and 22, on Tuesday, December 6.

I spoke at the Board of Supervisors hearing on Wireless Ordinances in opposition to the Staff
recommendation of Titles 16 & 22 on Tuesday, August 15. I had previously submitted the
attached White Paper: PROTECTING LA COUNTY’S FUTURE: HOW FIRE RISKS FROM
TELECOMMUNICATIONS EQUIPMENT, CLIMATE CHALLENGES & A DANGEROUS
SHIFT AWAY FROM ENVIRONMENTAL REVIEW THREATEN LOS ANGELES
COUNTY’S FUTURE.

Unfortunately, only my cover letter was displayed in the official record. Therefore, some of these
facts were not available to you on November 15. They are available to you now. Additionally, I
resubmitted this paper during the hearing on the 15", and I am resubmitting to each supervisor
and for the record ahead of Dec. 6 because I am warning of a fire risk that is inevitable and
avoidable. Why are you categorically exempting CEQA review when each new cell tower
brings with it additional fire risk?

How can you look the other way, deliberately and recklessly, when the very same
telecommunications entities responsible for the Malibu Canyon Fire (2007) and the Woolsey Fire
(2018) were accused by the CPUC of attempting to impede both fire investigations? Yet you are
dropping environmental review and inviting those actors into LA County to police themselves?
Why would you do that when you are responsible for the health and safety of the residents of Los
Angeles County?

Why are you saying to Southern California Edison (SCE), AT&T, Verizon, Sprint (now T-
Mobile) and NextG (now Crown Castle): “Come on into LA County with the same equipment,
the same lack of engineering rigor and the same pattern of impeding the investigations of the
fires you started. We assume that if you impede fire investigations you are not making fire
prevention a priority up front, but we’re still going to look the other way because we’ve already
categorically exempted CEQA.”

You have been misled by the Planning Department when advised that the FCC does not allow
time for environmental review. Absolutely false. Safety still belongs to the municipality to
regulate and the FCC rules do not mandate that LA County burn itself to the ground.



You can pass an ordinance similar to Malibu’s, Res. 21-17 [see White Paper] and enact a robust
application checklist, add staff or consultants to handle the applications, review applications and
within the first 10 days toll the shot clock in writing if the application is incomplete. Charge
telecom for the additional staff/consultant time to review their applications. Write an ordinance
that incorporates sound electrical and structural engineering principles in cell tower design.

Your Public Works Department is not capable of doing the sort of environmental review that
needs to be done when a small cell is placed a matter of inches from the canopy of a highly
flammable tree. I heard your Planning Department speak of the “small footprint” left by cell
towers, implying they do not actually need environmental review.

Yet when a small cell fails as happened in LA city not long ago, do your residents know this fire

cannot be fought through conventional means until the grid has been cut? That can take up to an

hour. In the meantime, the highly flammable tree made even more flammable by chronic drought
will have caught fire. Will your residents have time to escape? Will they know that if they take a
garden hose to fight the fire, they will be electrocuted if the grid has not yet been cut. Does your

Public Works Department even know of the fire hazards they will be rolling out?

You are placing the cell towers close to homes, schools, daycare centers and nursing homes and
this will not allow people time to escape.

Please read my attached White Paper; note the details on page 11 about the four major Southern
California wildfires over the last 15 years that were started, in whole or in part, by
telecommunications equipment. If you don’t protect the life and property of the residents of LA
County, who will? The FCC rules make life more difficult for the County because of the shot
clock but look to Malibu as a model (Res. 21-17). Do not be misled by your Planning Dept.

You have an alternative. There are federal dollars on the table for fiber to the premises. Fiber
offers speed, privacy, security, and a profound reduction in fire risk. For the record, small cells
do not call 911 in case of fire or any other emergency. 911 calls are routed through the macro
towers and the CPUC has already mandated that they be backed up. The insistence that we need
more cell towers to call 911 is a false narrative. These written comments including the attached
White Paper are for the record. Vote NO on Item #80 on Tuesday, May 6.

With deep concern,

SUSAN FOSTER
Fire and Utility Consultant

Co-Founder, California Fires in Firefighters
Honorary Firefighter, San Diego Fire Department

Cc: W. Scott McCollough, Esq.
Julian Gresser, Esq.
FiberFirst LA County
Attachment: PROTECTING LA COUNTY’S FUTURE



PROTECTING LA COUNTY’S FUTURE:

HOW FIRE RISKS FROM TELECOMMUNICATIONS EQUIPMENT, CLIMATE
CHALLENGES & A DANGEROUS SHIFT AWAY FROM ENVIRONMENTAL
REVIEW THREATEN LOS ANGELES COUNTY’S FUTURE

Susan Foster, Co-Founder
California Fires and Firefighters

November 15, 2022

INTRODUCTION TO TELECOM FIRE RISKS

Cell towers and related telecommunications equipment can cause wildfires. Each cell tower is an
electrical device. When electrical devices fail, electrical fires can be triggered. Cell tower fires
cannot be extinguished through conventional means. Anyone putting water on a cell tower fire
before the electricity is cut, which can take up to 60 minutes,* will be electrocuted. Imagine a cell
tower fire in a neighborhood or next to a school in the midst of a Santa Ana windstorm and there
is nothing you can do until Southern California Edison (SCE) cuts the power.

Our team working in Malibu — telecommunication’s attorney W. Scott McCollough, electrical
engineer Tony Simmons, P.E., and Susan Foster, Fire & Utility Consultant and Honorary
Firefighter with the San Diego Fire Department — linked four major fires to telecommunications
equipment within the last 15 years in Southern California alone, costing well over $6 billion in
damages. These fires will be evaluated within this paper but in brief they are the Guejito Fire
(2007) in San Diego which merged into the explosive Witch Creek Fire, Malibu Canyon Fire
(2007), Woolsey Fire in Malibu & LA County (2018) in Supervisor Kuehl’s district which
burned for one month, took the lives of three people trying to escape, and the Silverado Fire in
Irvine (2020). Please note three of those fires were in or adjacent to LA County.

Though these fires are always well reported in the media at the time, fire investigations can take
years and very often the telecommunication industry’s role in the initiation of fires is proven
years down the road, so the general public and even local leaders may have no awareness of the
role telecommunications plays in the initiation of these fires. The fault most often lies with
telecommunications’ failures in electrical engineering, structural safety, and maintenance; these
faults are often understated and/or covered up.?

According to the Federal Communications Commission (FCC), safety belongs to the locality to
regulate.® # That includes safety setbacks. Because of the risk of fire due to telecommunications

1 "Protecting Malibu's Future: Preventing Electrical Fires in Cell Towers by Introducing Enhanced But
Generally Accepted Engineering Design Rigor and Adequate Proof of Work in the Application," Susan Foster &
Tony Simmons, P. E., Updated May 8, 2022 by S. Foster. Attachment 1 Community Memo, Memorandum from W.
Scott McCollough to Malibu City Council, "Response to Planning Commission Recommendation and Staff Draft
Conforming Provisions," April 8, 2021.
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equipment, Los Angeles County leaders would be well advised to keep cell towers out of
residential areas to allow residents time to escape in the event of a cell tower fire. The same
caution should be used for school and daycare facilities, and in all areas where a vulnerable
portion of the population has limited access to escape, which may include transportation
shortcomings, and limited time in which to escape.

The use of ministerial permits should be discouraged because then electrical, structural and fire
safety will be left unchecked, and the telecommunications industry will be policing telecom. We
have seen the results of that with over $6 billion worth of damage in the last 15 years alone,
thousands of homes lost or damaged, dozens of casualties, lives disrupted, and the environment
and wildlife threatened.

It is particularly germane to note that in the Malibu Canyon Fire, the California Public Utilities
Commission (CPUC) accused all parties the CPUC found to be negligent in the initiation of the
Malibu Canyon Fire to have impeded the fire investigation. These parties included: Southern
California Edison (SCE), AT&T, Verizon, Sprint (now T-Mobile) and NextG, now owned by
Crown Castle. Because AT&T, Verizon and Sprint admitted to their participation in the initiation
of the fire without having to litigate, the CPUC and the Safety and Enforcement Division (SED)
were more critical of and punitive with SCE and NextG.° All of these parties conduct business in
Los Angeles County and provide telecommunications services and electrical services (SCE) to
Los Angeles County.

In addition to the Malibu Canyon Fire, the $6 billion Woolsey Fire was the fault of Southern
California Edison’s own telecommunications company. Edison impeded the fire investigation;
details will be forthcoming in this paper.

It is therefore relevant to ask all parties who participate in the safety of the residents of Los
Angeles County if appropriate due diligence is being exercised by the County with respect to
telecommunications equipment that already has been permitted or will be permitted in the future
in Los Angeles County. If the parties who participated in causing the Malibu Canyon Fire
impeded the subsequent fire investigation, what makes the leaders of Los Angeles County have
any confidence whatsoever in the telecommunications industry continuing to police their own
installation of telecommunications equipment?

Los Angeles County must not rely on inexperienced agencies such as the LA County Public
Works Department which has never before dealt with wireless installations being in charge of the
small cell buildout, for example. It is indeed possible to accomplish electrical, structural and fire
and building code safety inspections with all telecom applications for permits within the
constraints of the shot clock, difficult though that may be, by requiring electrical, structural and
fire safety code inspections in an application checklist upfront.

If the LA County Planning Department evaluated all incoming Wireless Telecommunications
Facility applications according to a posted checklist, and an applicant failed to provide required

> DECISION CONDITIONALLY APPROVING THE SOUTHERN CALIFORNIA EDISON COMPANY
SETTLEMENT AGREEMENT REGARDING THE MALIBU CANYON FIRE, BEFORE THE PUBLIC
UTILITIES COMMISSION OF THE STATE OF CALIFORNIA, Decision 13-09-028 September 19, 2013.

2



information, the shot clock could be tolled with a written letter to the carrier from the Planning
Department. That stops the shot clock until the appropriate information is provided to the County
of Los Angeles.

This does not guarantee that all telecommunications fires will be avoided in the future, but it
does help reduce future fires by allowing an opportunity to review Wireless Telecommunications
Facility designs and placement upfront, and it preserves an essential aspect of due process for the
residents of Los Angeles County. Again, for emphasis, safety belongs to the municipality to
regulate. Without federal, state, and county code enforcement, the telecommunications industry
will be left to police itself. Any and all entities that have established a reputation with the CPUC
for failing to cooperate in a fire investigation should not be left to supervise themselves.

Our team’s recommendations to the Malibu Planning Commission and the Malibu City Council
were accepted and passed unanimously by both bodies. We presented the facts about the Malibu
Canyon Fire and the known risks at the time of the Woolsey Fire, both of them
telecommunications-initiated in whole or in part, and we presented a plan we had constructed for
the appropriate electrical, structural, fire and building code safety to be evaluated at the
application stage. That plan is provided in this paper along with additional information that
supports the need for the Los Angeles County Planning Department and its requisite safety
consultants to review every application according to a very specific application checklist that has
safety as its central theme.

We strongly advise against ministerial permits because this upfront evaluation will be omitted
with a rubberstamp. To discard safety, and environmental review is an integral part of ensuring
safety, as a “solution” to the shot clock requirement is the opposite of what is needed. The more
cell towers Los Angeles County permits, the greater the fire risk. More scrutiny is needed with
every cell tower that enters Los Angeles County, not less. The shot clock should not be a reason
for knowingly adding to Los Angeles County’s fire risk. The shot clock simply requires that Los
Angeles County hire staff and/or consultants sufficient to effectively and efficiently shift the
compliance requirements so that the onus is on the telecom applicants to have completed
applications with design requirements upfront when they enter Los Angeles County. This can be
accomplished in a reasonable and balanced manner.

For context, let us look at the Malibu Canyon Fire and the Woolsey Fire, and understand why
they occurred. For the sake of the residents of Los Angeles County, we implore you to remedy
what appears to be a very dangerous direction where Los Angeles County is neglecting safety
and neglecting environmental review in favor of expediency and marching to the FCC and
telecommunications industry’s shot clock. To suggest that environmental review is no longer
relevant is astonishing with the challenges faced by changing climate, rising temperatures, a
drought with no end in sight, and increased fire risk with every single Wireless
Telecommunications Facility permitted in Los Angeles County.

Understanding how these telecommunications fires start may help Los Angeles County
appreciate that to turn away from WTF design requirements and scrutiny through use of 1)
ministerial permits, and 2) by dismissing environmental review altogether invites an unmitigated



fire risk this County and its inhabitants cannot afford. It is crucial to understand that
environmental review includes fire and climate challenges.

First, let us take the Malibu Canyon Fire. The fire occurred in October 2007 when three utility
poles fell to the ground during a Santa Ana windstorm. The California Public Utilities
Commission (CPUC) approved settlement agreements totaling $51.5 million with Southern
California Edison (SCE) and NextG Networks (now owned by Crown Castle) as both
punishment and enhancement of public safety moving forward. Again, AT&T, Verizon and
Sprint (now T-Mobile) admitted to their part in the fire and thus were fined though not as
significantly as SCE and NextG Networks.®

The Woolsey Fire started on November 8, 2018. The Ventura County Fire Department received
notice of a fire, soon-to-be known as the Woolsey Fire, at the Santa Susana Field Laboratory in

the Simi Hills, just south of Simi Valley. The fire ignited at two points simultaneously and these
two locations were designated by CalFire as Sites 1 and 2.

To quote directly from INVESTIGATION REPORT OF THE WOOLSEY FIRE: “The
messenger wire extended about one quarter mile east to Site 1 between poles number 4650857E
and 4557126E; these two poles supported several other communications conductors in addition
to an ECS communications conductor from Site 2. Trees in this area had been growing into the
communication conductors between these poles and pressing them together. This overgrowth
caused the energized messenger wire and its lashing wire to make contact with another
messenger wire and its lashing in the same span. The contact between the two sets of wires
caused an arc, which partially melted the lashing wires and caused hot fragments of lashing wire
to fall into the brush below. These hot metal fragments ignited the brush and started a second fire
there at Site 1.””

These two brush fires converged as they burned south and became the Woolsey Fire. The
Woolsey Fire burn 96,949 acres of land, destroyed 1,643 structures, caused three fatalities, and
prompted the evacuation of more than 295,000 people in the area. The total damage to property
was estimated to be $6 billion.?

The telecommunications role in this fire is as follows: The negligence for the Woolsey Fire was
not placed at the feet of one of the telecommunications giants but rather Southern California
Edison’s own telecommunications backhaul line which was SCE’s responsibility to maintain.

The Safety and Enforcement Division (SED) found that on a May 10, 2018 telecommunications
inspection of their equipment, an SCE employee failed to assign a priority level to the condition
associated with a broken Edison messenger wire and a broken Edison lashing wire. This
condition should have been marked as urgent and it was not. The failure to repair

® CPUC ENHANCES SAFETY, ISSUES $51.5 MILLION IN PENALTIES AND
REMEDIATION AGAINST SCE AND NEXTG FOR MALIBU CANYON FIRE, Docket #: 1.09-01-018, Press
Release, Sept. 19, 2013.

TINVESTIGATION REPORT OF THE WOOLSEY FIRE, SAFETY AND ENFORCEMENT DIVISION
ELECTRIC SAFETY AND RELIABILITY BRANCH LOS ANGELES.
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telecommunications equipment went unrecognized for six months. Southern California Edison
did not contest the SED’s findings. In other words, telecommunications equipment belonging to
Southern California Edison and a failure to maintain that equipment properly played a significant
role in the initiation of the Woolsey Fire.®

Just as the CPUC accused all parties in the Malibu Canyon Fire of failing to cooperate fully in
the fire investigation, the same failure to cooperate in the Woolsey Fire investigation conducted
by the Safety and Enforcement Division (SED) was well-documented.

Wildfires by their very nature are extraordinarily destructive, which makes fire investigation
observations at the earliest possible time critical to understanding the events that occurred and
finding the cause or causes. Southern California Edison failed to provide a comprehensive set of
data and evidence that Safety and Enforcement Division (SED) requested. Edison impeded and
prolonged SED’s investigation, according to the Fire Investigation Report.!° Edison’s actions
prevented SED from reviewing all available information from the point at which the fire had
least disturbed the electric facilities.

According to the Report: “The actions of Edison’s first responders cannot preemptively be under
the direction of Edison counsel. Any notes, reports, or text messages that SED requested would
not be generated under the direction of Edison counsel and accordingly should not be subject to
attorney-client or work product privilege. For the reasons stated above, SED’s investigation
determined that Edison is in violation of PU Code § 316 and GO 95, Rule 19 for failing to
provide: the list of evidence and records used for Edison’s own investigation, as well as
photographs, notes, reports, and text messages generated by first responders. In the spirit of full
and transparent cooperation with the Commission and its staff, it is imperative that Edison
respond to SED data requests with the most comprehensive information available. Without such
comprehensive information, SED cannot conduct a thorough investigation, determine the root
cause of the incident, expeditiously remedy any issues and prevent future similar incidents from
occurring.”!

Los Angeles County leaders need only look within the geographical boundaries of their
responsibilities to understand that Southern California Edison has a history of negligence in
electrical safety, structural safety and maintenance of its equipment. It was the reckless disregard
for safety by overloading utility poles because it is profitable to do so that triggered the Malibu
Canyon Fire. It was a failure by SCE to maintain their telecommunications equipment that
contributed to the initiation of the Woolsey Fire, the most destructive fire in California’s history
up until that point.

To compound SCE’s reckless disregard for safety [Malibu Canyon Fire] and the negligence of its
existing equipment [Woolsey Fire] with impeding fire investigations that they participated in

® [PROPOSED] ADMINISTRATIVE CONSENT ORDER AND AGREEMENT, Issued pursuant to
Commission Resolution M-4846 (adopting Commission Enforcement Policy on November 5, 2020), October 21,
2021.

0 INVESTIGATION REPORT OF THE WOOLSEY FIRE, SAFETY AND ENFORCEMENT DIVISION
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[Malibu Canyon Fire] or were, in fact, fully responsible for [Woolsey Fire] should immediately
shift the calculus for Los Angeles County planners and leaders.

The above facts should compel both planners and leaders to seriously call into question whether
Los Angeles County should be trusting SCE and its telecommunications partners with policing
themselves by rubberstamping applications through ministerial permits. Furthermore, the above
facts should compel both planners and leaders to immediately reconsider allowing a Public
Works Department that has never before dealt with wireless applications, permits, notifications
or appeals to rollout small cells in front of people’s homes and/or under the canopies of highly
flammable trees.

The reckless disregard for safety will no longer belong to the utilities alone if environmental
review is set aside in favor of bowing to shot clocks when a solution — tolling the shot clock
because an application is incomplete — is available.

CLIMATE CHALLENGES COMPOUND TELECOM FIRE RISKS

The fire risk in Los Angeles County is extreme, as it is throughout most of the state. In July 2022
Gov. Gavin Newsom met with lawmakers in Washington DC in an attempt to secure better
equipment to battle climate-driven fires that start for a variety of reasons, one of which,
telecommunications equipment, is addressed in this paper. Gov. Newsom and Sen. Alex Padilla
announced the U.S. Department of Defense will be allocating seven C-130 planes for California
for purposes of fighting fires. Newsom announced that seven aircraft are officially on the
Defense Department’s schedule for 2023, with the expected delivery to be sometime around the
end of next summer. The massive military transport planes can be retrofitted and modified to
serve multiple purposes, including wildfire suppression.

In spite of the fact California is the most populated state in the nation, and one of the states with
the highest fire dangers, California has often had to borrow firefighting aircraft from the federal
government, other states and even other countries. 12

Climate changes compound that fire risk, and the LA County Climate Vulnerability Assessment
dated October 2021 is cautionary. Taken directly from the Executive Summary, Los Angeles
County leaders were warned in these stark terms:

“In recent years, LA County has experienced record-breaking high temperatures,
prolonged drought, and more intense wildfires. Each unprecedented event strains our
communities, directly harming our health, infrastructure, and the natural resources we
rely on. Such climate hazards are projected to become increasingly severe and frequent in
the coming decades.

12 Travis Schlepp, California to receive 7 firefighting planes from Defense Department, Gov. Newsom
says (KTLA Los Angeles, July 16, 2022).



“This report, the LA County Climate Vulnerability Assessment (CVA), fulfills a
commitment outlined in the Our County Sustainability Plan, identified by stakeholders as
a top priority: to assess how people and infrastructure in LA County may be vulnerable to
the changing climate. The County’s vision of sustainability demands that we work to
understand increasingly dangerous threats. High climate vulnerability is generally defined
as a combination of increased exposure to climate hazards; high sensitivity, or
susceptibility, to negative impacts of exposure; and low adaptive capacity, or ability to
manage and recover from exposure.” 13

In his Foreword, Los Angeles County Chief Sustainability Officer Gary Gero addresses the
danger in preparing a Climate Vulnerability Assessment such as the one he and colleagues
prepared for LA County in that the “projected impacts could be mistaken for established facts of
what will happen in the future.”

Yet Chief Gero explains the care that has been taken with this report. “In conducting this
assessment,” the Chief Sustainability Officer offers, “we looked at the best available science on
climate projections.” The 141-page report includes 246 Endnotes, most of them scientific in
nature, as well as Staff Reports, input from the Los Angeles City/County Native American
Indian Commission, multiple references to the U.S. Environmental Protection Agency, and
papers on wildfires and health, many of them specific to those vulnerable members of the
population who are disproportionately impacted.

According to Chief Gero: “The results are frightening but not inevitable. We still have the power
to create a safer and healthier future by taking bold and aggressive action to reduce emissions
today. And, doing so, we will help clean up our air and water, create good jobs, improve our
neighborhoods, and address some of our most intractable environmental justice issues.” 14

The wildfire references were particularly compelling in the Climate Vulnerability Assessment.
Wildfires were predicted in 2021 to become larger, more frequent and more destructive —
especially in the San Gabriel Mountains where “the wildfire burn area may increase up to 40%
by mid-century.” *

The LA County Climate Vulnerability Assessment goes on to predict: “Although much of the
additional destruction will likely occur in unpopulated areas, more than a million housing units
in the wildland-urban interface will continue to be at risk. Furthermore, wildfire smoke will
continue to affect people across the County, with 40 percent of residents already reporting that
they have avoided going outside because of air quality impacts.” 18

The LA County Climate Vulnerability Assessment emphasizes that wildfire also jeopardizes
water quality and energy assets serving residents across the County, and it points out several

13 LA County Climate Vulnerability Assessment, October 2021, pp 4-5.

¥ 1bid., p. 3.

15 1bid., p. 6.

16 1bid., p. 6; University of Southern California, Dana and David Dornsife College of Letters, Arts and
Sciences, Center for Economic and Social Research. LABarometer: Top 5 Takeaways from The Sustainability and
Resilience Report. University of Southern California, Sept. 25, 2020,
cesr.usc.edu/sites/default/files/Top5_sustainability. pdf. Accessed Sept. 10, 2021.
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areas of particular vulnerability including limited transportation to escape, as well as risk to the
last remnants of a culture that must be honored.

With respect to escape, Santa Clarita is highlighted as being at risk of exposure to both extreme
heat and wildfire, which has a high proportion of older adults living alone and low transit
access.!” Low transit access can severely threaten anyone’s ability to escape the wildfire, but
older adults are particularly vulnerable and are thus disproportionately impacted when it comes
to the ability to escape.'®

The Assessment also highlights Native populations as being disproportionately impacted when it
comes to events like wildfires. Not only do they add to “historical trauma and ongoing injustice
that puts these populations at greater risk of negative impacts, the reduction of the region’s
natural biodiversity decreases access to traditional foods and culturally significant plants,”
wildfire can destroy irreplaceable cultural sites and sacred land.®

MALIBU’S SOLUTION: ELECTRICAL, STRUCTURAL, FIRE & BUILDING CODE
EVALUATIONS AT THE APPLICATION STAGE

Wireless Communications Facility (WCF) proliferation increases the possibility of electrical
fires. As such, electrical fire safety became a priority for Malibu, a city that has burned twice at
the hands of telecommunications equipment in just the last 15 years alone.

A group of Malibu residents (referred to here as the Community) worked with the city to help
minimize Malibu’s fire risk from WCF installations. The following is taken directly from the
white paper written by our team with a telecommunications attorney, a Professional Engineer
(PE), and a Fire & Utility Consultant and Honorary Firefighter with the San Diego Fire
Department.:%°

“This white paper explains the Community’s proposed safety design and application content
requirements. These proposed requirements are tailored to Wireless Communications Facility
installations in areas with dry vegetation, like Malibu. Some of the language was taken from
ordinances in Encinitas and Sebastopol, while much of it is new. The new language is necessary
because of the recent discovery that national, state and local electrical codes have expressed or
implicit exemptions for “public utilities.” See, e.g., California Electric Code Section
89.101.3.3(4) and (5) and “public utility” exclusion in Los Angeles County Electric Code
Sections 80-3 and 80.6. There are similar exemptions in NFPA documents. Therefore, merely
adopting the Electric Code, as Staff proposes, will do nothing. Malibu will have no electrical
safety standards for WCFs unless our proposals are adopted.

17 LA County Climate Vulnerability Assessment, October 2021, p, 7.

18 1bid., p. 7.

19 1bid.

20 "Protecting Malibu's Future: Preventing Electrical Fires in Cell Towers by Introducing Enhanced But
Generally Accepted Engineering Design Rigor and Adequate Proof of Work in the Application,” Susan Foster &
Tony Simmons, P. E., Updated May 8, 2022 by S. Foster. Attachment 1 Community Memo, Memorandum from W.
Scott McCollough to Malibu City Council, "Response to Planning Commission Recommendation and Staff Draft
Conforming Provisions," April 8, 2021.



“There are generally accepted standards for most other buildings and structures, including
installations that house extensive and complicated electronics with similar characteristics to
those employed as part of a WCF. The Community’s proposed design standards incorporate
those standards. In other words, we basically eliminated the “exception” so the general standards
can apply. As a result, and consistent with FCC rules, Malibu will be enforcing “generally
applicable building, structural, electrical, and safety codes and other laws codifying objective
standards reasonably related to health and safety.” In the Matter of Acceleration of Broadband
Deployment by Improving Wireless Facilities Siting Policies; Acceleration of Broadband
Deployment: Expanding the Reach and Reducing the Cost of Broadband Deployment by
Improving Policies Regarding Public Rights of Way and Wireless Facilities Siting; 2012
Biennial Review of Telecommunications Regulations, 29 FCC Rcd 12865, 12945, 1188 (2014).

“Separately, the Community’s proposal sets out the information that must be contained in the
application. The design is important, but it is equally crucial that applicants be required to show
their work, provided in a way that allows for independent verification and analysis. Only then
can Malibu residents be assured that every possible step has been taken to minimize the risk of
yet another wildfire caused or made worse by equipment breakdown in a WCF.

“This paper provides specific and detailed explanations for the requirements we propose to help
mitigate the profound fire risks in Malibu. It explains what we need by way of engineering up-
front design and what is required for the telecommunications carrier to “show its work™ in the
permit application. Carriers will have their own professional engineers run their equipment
through basic tests or produce standard design diagrams with an engineer’s seal. Those
scrutinizing the application will be able to independently verify the work was indeed done by the
appropriate qualified personnel. This design and application content rigor should catch most
design flaws that could, if left undetected, put Malibu at greater risk for fire.

“Malibu bears greater risk if telecom cuts corners in the engineering and design process. Our
proposal requires just over a dozen documents in the Application, signed off on by a professional
engineer employed by telecom. Those documents will be reviewed by Malibu’s permitting and
enforcement departments and, if everything is in order, facilities will be approved for installation
in the city. We are simply asking carriers to do due diligence and submit the right paperwork to
the City when they apply. If they are going to come into Malibu, they must do so safely. It’s that
simple.

“We present examples below of failure to scrutinize electrical equipment and utilize professional
engineers to help protect life, health and property. These examples will be familiar to every
member of the Planning Commission and, we trust, will serve as a reminder to all of us that
engineering rigor and proof of work applied early in the process will protect the City from
potentially catastrophic failures later on.

“We also provide several examples of the ways electrical fires can start in cell towers and why
the new small cell infrastructure poses unique threats to Malibu. In addition, we demonstrate that
setbacks and separation will accommodate telecommunications yet allow enough space and
distance for residents to escape should an electrical fire still occur. Electrical fires cannot be
extinguished by homeowners or even firefighters until power to the facility is cut by the utility.
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“In some instances, de-energization of a cell tower has taken over 60 minutes. In such a
circumstance, distance from residences, schools and other buildings may mean the difference
between life and death.

“Homeowners should never fight a cell tower fire even if it is directly in front of their home. To
fight an electrical fire before the tower has been de-energized by the local utility (10 to 60
minutes) risks electrocution. Residents of Malibu must flee their homes in the event of an
electrical fire and that is why distance between towers and setbacks from homes is critical.

“Finally, we urge the Planning Commission and Staff to recognize that the federal government
and public safety officials consider wireless infrastructure to be essential infrastructure.
Therefore, any hesitation on the part of Staff to require our electric fire safety protocol may be
allayed by appreciating that the infrastructure itself needs to be protected. Attempts by carriers to
introduce slipshod and inferior design, materials and products in Malibu should be rejected.

“We have been asked if our electric fire safety protocol is new and if electric fire safety
requirements have been adopted by other cities. The answer is yes, and the answer is no. We
know some cities are beginning to write into their small cell ordinances that electric codes should
be adhered to because of the growing awareness of electrical fire risk in cell towers very close to
homes and schools. As such, cities have attempted to require electric fire safety protocols. But it
appears most cities have not discovered the “loophole” arising from the public utility exception
that renders their efforts to protect their cities ineffective. As far as we can tell, Malibu will be
the first to identify this problem and actually force an objective, generally applicable standard for
electric fire safety.

“Our proposed electric fire safety requirements are the result of in-depth collaboration between
Tony Simmons, P.E., a professional engineer with decades of electric fire safety experience and
Susan Foster, writer and an Honorary Firefighter with the San Diego Fire Department and a
member of the 2001 Task Force in San Diego County that created the County’s first wireless
ordinance. That ordinance survived a challenge all the way to the U.S. Supreme Court. Susan
Foster has worked with rank-and-file firefighters in California and across the country over the
last 20 years on the issue of RF radiation health and safety.

“Mr. Simmons is a professional electrical engineer licensed by the States of California and
Nevada. He is a recognized subject matter expert on electrical safety. As an employee of NV
Energy, which served customers in California and Nevada, he was responsible for ensuring that
no gap existed between the safety standards for customer-owned equipment and utility-owned
equipment. Mr. Simmons designed a specialized test facility that integrated electrical equipment
from East Asia, Europe, and the United States. This test site incorporated grounded and
ungrounded electrical systems from all three regions and required Mr. Simmons to integrate
standards from three regions to adhere to the technical requirements of the U.S. National Electric
Code.

“Residents and city planners in various California cities have contacted Susan Foster seeking

assistance in their efforts to create safer WCF ordinances by taking electric fire safety into
account. Additionally, Susan Foster has met with city councilmembers and engineering/IT
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personnel in several cities in Colorado, a state that also experienced an unprecedented fire threat
in 2020 and more recently the December 2021 Marshall Fire which burned 6000 urban and
suburban acres in six hours in Boulder County. Similarly, Tony Simmons’ expertise has been
requested by several California cities regarding electric fire safety and engineering. Mr.
Simmons and Susan Foster are working on electric fire safety amendments for three Colorado
cities.

“As it relates to Malibu, Susan Foster and Tony Simmons have worked over the past six months
with attorney W. Scott McCollough, who has an extensive 37-year career in law and policy and
was the Assistant Texas Attorney General responsible for utility matters, to arrive at our
proposed electric fire safety requirements so as to minimize the chances of WCF electrical fires
in Malibu. We did not know, until we pooled our collective knowledge and compared federal
and state laws and local ordinances and regulations, that telecom was exempt from otherwise
generally applicable codes and standards. We anticipate telecom is aware of the exception but
chose to remain silent. This problem has now arrived at Malibu’s doorstep and must be solved.
We hope it will be resolved in favor of ensuring the safety of the city and its residents. News of
this issue and problem is spreading, but Malibu has the opportunity — and responsibility — to lead
the way, as it is known to do in matters of great importance.

WHY ELECTRICAL FIRE SAFETY?

“We propose fire safety requirements that consider Malibu’s unique geographic location, its
ongoing seismic activity, a marine climate conducive to expedited corrosion of WCF equipment,
an abundance of dry brush, limited escape routes out of town, and year-round tourism which can
swell the population by 4,000 visitors on any given weekend — adding to the burden on
access/exit roads.

“Fire risks in Malibu are not hypothetical conjecture. This city has burned twice just in the last
15 years. Over the last nine decades, at least 30 wildfires have destroyed parts of this coastal
community, with the most recent Woolsey Fire (the largest in recorded history), consuming
almost 100,000 acres. The ongoing, severe drought in California, along with record high
temperatures, makes the focus on fire prevention more urgent than ever.

“Our team in Malibu discovered the following four (4) California wildfires had been initiated, at
least in part, by telecommunications equipment:

o Guejito Fire (2007) in San Diego which became part of the Witch Creek Fire, the
worst fire in San Diego history.

o Malibu Canyon Fire (2007); three utility poles overloaded with equipment from
the following carriers snapped in the wind and ignited the grass below: Sprint (now T-
Mobile), AT&T, Verizon, and NextG (now owned by Crown Castle). All four carriers as
well as SCE were accused by the CPUC of attempting to mislead fire investigators.

o Woolsey Fire (2018); A telecommunications lashing wire came loose igniting at
least one of the two ignition points for the $6 billion fire. Southern California Edison
(SCE) was cited for 28 violations by the CPUC. One critical violation involved the
failure by SCE to mark as a priority the repair of a broken communications line and a
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broken telecommunications lashing wire. The broken equipment was found during a May
2018 telecommunications inspection. Without priority designation for repair, this known
electrical hazard remained in disrepair. In November 2018 the broken Edison
telecommunications equipment was involved as part of the ignition of the month-long
fire.

. Silverado Fire in Irvine (2020) involved SCE and a T-Mobile lashing wire.
Silverado merged with a second fire causing the evacuation of 130,000 people.

“Preventing fires in Malibu has been a full-time job for Mayor Mikke Pierson since the
beginning of his tenure on City Council. He was elected in 2018 two days before the Woolsey
Fire broke out. Over 400 homes were lost with catastrophic impact on Malibu; many residents
have still not made it through the permit stage for rebuilding. From a recent posting in Malibu’s
News Carousel:

“Wildfire has always been Malibu’s number-one public safety threat, but the size,
duration and severity of the Woolsey Fire was unprecedented, and showed us the
dangerous new normal of drought, climate change and California mega-fires, ” said
Mayor Mikke Pierson. “I am proud of the progress we have made in developing
strategies to be even more prepared for disasters, including this siren system, which
could be a powerful step toward community-wide preparedness.”

“The documents provided to the Planning Commission by Staff do not show sufficient
commitment to treating fire as Malibu’s number one public safety threat, as articulated by Mayor
Pierson. Our plea, and that of the Community, is that the Planning Commission and City Council
rectify this error. There must be strong and specific design, application content and inspection
language in the Ordinance and Resolution. The whole point of applying electric engineering
rigor is to make sure that when a device fails — and they all do at some point — it fails safely.
Without this kind of rigor for WCFs, Malibu will expose itself to significant risk of yet another
preventable fire.

“We have therefore been detailed and specific about what is required to reduce the risk. We are
not asking for anything that is not already required of every business in Malibu that wants to
install parking lot lighting, a sign in front of their place of business, or install complicated
electronics inside their building. Citizens have a right to demand engineering rigor for the
projects coming into Malibu extremely close to people’s homes, schools, daycare centers, parks,
places of business, restaurants and in every facet of life.

“We presently have no idea what the Planning Director will require in the applications. If
application content is left entirely up to the Planning Director, the form can be changed at whim,
especially after a personnel change. The application, however, is not just for Staff. The Planning
Commission extensively relies on it, as does anyone participating in the application process.
Unlike Staff and the Commission, public participants have no right or practical ability to require
additional information beyond what is in the application. Their ability to reasonably participate
and provide input is entirely dependent on the quantity and quality of the information in the
application. The public needs and deserves more than the Staff materials provide.
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“The Community wants more rigorous requirements, particularly relating to up-front design by
qualified and licensed personnel, and full disclosure in the application stage. In other words, we
expect every application submitted to Malibu to have 14 documents indicating successful
completion of a test, a diagram, a design schematic, and a list of any potentially hazardous
substances, all signed and sealed by a licensed professional engineer. The Community’s protocol
was designed by an electrical engineer with decades of experience in applying engineering rigor
to protect life, health and property. He knows what is needed for both design and proof of work.
He knows what is feasible and reasonable.

“To date, our fire safety proposals have been rejected by Staff/City Attorneys. We are
particularly concerned that not only does our groundbreaking electric safety protocol get
removed from every draft, but so does the fire safety wording we adopted from ordinances
already passed by Encinitas and Sebastopol. That makes no sense for a city that has suffered two
catastrophic fires in the last 15 years, and 30 over the last 90 years.

DESIGN AND PROOF OF WORK FOR THE APPLICATION

“Tony Simmons, P.E. has synthesized an electric fire safety protocol tailored to the specific
needs of fire-prone Malibu. The engineering documents listed below in our 14-step electric fire
safety protocol are required to demonstrate compliance with the generally applicable technical
requirements of the following codes: the National Electric Code, the California Electric Code
and the Los Angeles County Electric Code. Item (N) below indicates text pertaining to structural
engineering requirements that, unlike the electrical safety portions, has been accepted and
incorporated by Staff.

“Each of the 14 steps below represents a document to be included in each WCF application.
Each document must be sealed by a professional engineer pursuant to the California Professional
Engineer’s Act. Documents A through E are routinely produced by commercially available
software such as E-TAP or POWER TOOLS. Documents F through H are produced with CAD
programs such as AutoCAD. Document I is required by all codes. Document Jis a
reaffirmation that all parties understand the service entrance switch is not readily accessible.
Documents K, L, and M include information all employers are required to provide to their
workers. Document N has been accepted by Staff.

(v) Electrical and Structural Safety Information. The following engineering documents
prepared under the responsible charge of and sealed by a California licensed
professional engineer must be included in the application:

(A) A short circuit and coordination study (“SCCS”) calculated pursuant to
the IEEE 551-2006: Recommended Practice for Calculating AC Short-
Circuit Currents in Industrial and Commercial Power Systems or the
latest version of that standard. The study must demonstrate the
protection devices will ensure the equipment enclosure will not be
breached. The SCCS must include analysis of Voltage Transient
Surges due to contact of conductors of different voltages;
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REASON FOR REQUIRING THIS DOCUMENT: This study is
required to demonstrate the installation complies with NEC Articles
110.9, 110.10, 110.16 and 240.

WHY THIS STUDY IS IMPORTANT: All electrical equipment will
fail. This study ensures that electrical equipment will not
catastrophically fail. As an example, electrical conductors may rub
together and damage the insulation, allowing excessive current to
flow. This study ensures that the fuse or circuit breaker de-energizes
the circuit fast enough to prevent arcing or fire. This study could have
identified beforehand that meters would catastrophically fail in
Stockton in 2015. This study can ensure that a WCF mounted on poles
with transmission and distribution circuits, like the pole on the corner
of Malibu Canyon Road and Harbor Vista, does not fail like electric
meters did in Stockton in 2015.

(B) A one-line diagram of the electrical system;

REASON FOR REQUIRING THIS DOCUMENT: This diagram
provides a map of the electrical installation and serves as the primary
reference for all the other documents.

WHY THIS DIAGRAM IS IMPORTANT: This document allows less
experienced electrical workers to quickly trouble shoot electrical
malfunctions and failures and to identify a de-energization point.

(C) Voltage Drop & Load Flow Study;

REASON FOR REQUIRING THIS DOCUMENT: This Study proves
the electrical conductors are large enough to ensure that equipment
supplied by the electricity flowing through conductors operate within
the design range for that item of equipment.

WHY THIS STUDY IS IMPORTANT: If the voltage is too low or
too high, electrical equipment may not operate correctly or be
damaged.

(D) Load Calculation;

REASON FOR REQUIRING THIS DOCUMENT: The load
calculation ensures each item of equipment is sized to safely carry the
design load.

WHY THIS DOCUMENT IS IMPORTANT: This document lists all
load connected to the electrical system.
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(E)

(F)

(G)

Panel Directories;

REASON FOR REQUIRING THIS DOCUMENT: Panel Directories
are provided to show workers which switch or breaker de-energizes a
specific circuit or piece of equipment.

WHY THIS DOCUMENT IS IMPORTANT: The panel directory is
required by Electric Codes so that electrical workers or less
experienced individuals can quickly de-energize a circuit in an
emergency without a “trial and error” approach.

A plot plan showing the location of the mounting structure including
address, or structure designation, or GPS location;

REASON FOR REQUIRING THIS DOCUMENT: This document is
necessary to quickly identify the location for prompt emergency and
non-emergency response.

WHY THIS DOCUMENT IS IMPORTANT: This document shows
the exact location of the WCF and the access route. Power poles are
commonly assigned addresses that may be located several hundred feet
from the actual location.

A plot plan showing the location of the service disconnecting means;

REASON FOR REQUIRING THIS DOCUMENT: This document is
necessary to demonstrate the location of the switch or circuit breaker
that separates the customer electrical system from the utility electrical
system. This is commonly called the “main switch” or the “main
circuit breaker”.

WHY THIS DOCUMENT IS IMPORTANT: A WCF has been
proposed on a streetlight pole on Cross Creek Road. The WCF is
powered from one electric service. The streetlight is powered from a
separate electric service. In order to suppress a fire, the power to the
streetlight and the power to the WCF must both be de-energized. This
plan shows both de-energization points. Service disconnects for
streetlights may be several hundred feet away on a different street.

(H) An elevation drawing of the equipment and the service

disconnecting means;

REASON FOR REQUIRING THIS DOCUMENT: This drawing
shows how the equipment will look once installed. It is critical to
ensure the workspace has adequate room to operate safely.
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WHY THIS DOCUMENT IS IMPORTANT: Performing work on
electrical equipment is hazardous. Workers are entitled to sufficient
room to safely work and to escape if an arc develops.

(I) A demonstration there will be signage as required by the California
Electric Code or the Los Angeles County Fire Department Chief or his
or her designee;

REASON FOR REQUIRING THIS DOCUMENT: The CEC
requires that electric equipment be labeled.

WHY THIS DOCUMENT IS IMPORTANT: This is necessary to
ensure that first responders or electrical workers safely de-energize
the correct equipment.

(J) A demonstration the service disconnecting means shall be
mounted at an elevation determined by the Los Angeles County
Fire Chief or his or her designee in conjunction with the electric
utility;

REASON FOR REQUIRING THIS DOCUMENT: The CEC
specifies that the service disconnecting means be readily accessible,
which generally means operatable without a ladder. To prevent
vandalism of communication systems in public right of ways, the
service disconnecting means may be mounted out of reach from the
ground.

WHY THIS DOCUMENT 1S IMPORTANT: To prevent casual
vandalism, the service disconnect may be mounted at a height not
reachable from ground level.

(K) A demonstration there will be instructions for deenergizing the
equipment by First Responders.

REASON FOR REQUIRING THIS DOCUMENT: Certain electric
equipment must be de-energized in a specific sequence to ensure
safety.

WHY THIS DOCUMENT IS IMPORTANT: Certain electrical
equipment can create an additional hazard if de-energized in the
incorrect sequences.

(L) A list of toxic substances that may develop during arcing or fire that
may impede fire suppression efforts;
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REASON FOR REQUIRING THIS DOCUMENT: The intense heat of
an electrical arc may turn non-hazardous substances into hazardous
substances. Special protective equipment may be required.

WHY THIS DOCUMENT IS IMPORTANT: Electric arcs instantly
reach temperatures of thousands of degrees. Normally non-hazardous
material may become hazards. Metals may vaporize and damage
lungs.

(M) A list of hazards that may develop during arcing or fire that may
impede fire suppression efforts;

REASON FOR REQUIRING THIS DOCUMENT: Arcing or fire may
create a pressure wave that can imperil life, health and property.

WHY THIS DOCUMENT IS IMPORTANT: Electric arcing can
vaporize copper or aluminum. Copper expands 67,000 times when
converted from solid to vapor, which can cause an air blast that throws
an individual several feet with fatal force.

(N) Structural Safety Information. The structural/civil engineering
documents as recommended by a California licensed professional civil
or structural engineer employed by Center for Municipal Solutions.

NOTE: The proposed ordinance includes a standard recommended by
APCO/ANSI. This issue has been adequately addressed in the
documents provided by Staff.

“Every draft we provided to Staff included the 14 documents listed above. As stated, each step
represents a diagram, design schematic, or list of potentially hazardous substances that must be
signed off on by a professional engineer as required in our fire safety and structural engineering
protocol. Staff has persistently removed the protocol, with the notable exception of structural
engineering. We do not know why.

FIRE PREVENTION LANGUAGE TAKEN FROM ENCINITAS & SEBASTOPOL
SMALL CELL ORDINANCES

“The following language was offered to Staff, having been taken from ordinances previously
passed in Sebastopol and Encinitas, California. Those cities’ Small Cell Ordinances expanded on
fire safety language beyond basic adherence to local fire codes. Susan Foster contributed to
writing the fire safety portion of the Encinitas Small Cell Ordinance passed initially in 2019 and
amended in 2020. The intent of this language was to meet the needs imposed upon each city by
the proliferation of small cells and the proximity of these electrical devices for the first time so
close to residences, schools, hospitals, playgrounds, daycare centers and parks. Malibu Staff
removed this language from the drafts provided by the Community.
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APPLICATION AND REVIEW PROCEDURES

“Fire Department Review. After submittal by the applicant, the Director shall transmit the
entire application packet to the Fire Prevention Division. The Fire Chief (or his or her
designee) shall review the application for compliance with objective health and safety
standards related to fire hazards. The Fire Chief shall inform the Director in writing of its
conclusions and any recommended conditions for public health and safety. Review by the
Fire Prevention Division may reasonably require additional processing time, including
potentially exceeding FCC Shot Clock timelines if necessary. The Fire Chief (or his or
her designee) may select and retain an independent consultant with expertise and/or
specialized training in fire safety and fire hazard mitigation and prevention satisfactory to
the Fire Chief in connection with any permit application. The Fire Chief may request
independent consultant review on any matter committed to Fire Department review or
approval. Subject to applicable law, in the event that the Fire Chief elects to retain an
independent consultant in connection with any permit application, the applicant shall be
responsible for the reasonable costs in connection with the services provided, which may
include without limitation any costs incurred by the independent consultant to attend and
participate in any meetings or hearings. The same procedures for fee deposits, cost
reimbursements and refunds to the applicant as described above shall be applicable to
independent consultant review required by the Fire Chief.

CONDITIONS OF APPROVAL

“Safety Hazard Protocols. If the Fire Chief (or his or her designee) or Board of Chiefs
of the Dispatch Joint Powers Authority finds good cause to believe that the facility
(including, without limitation, its accessory equipment, antenna and/or base station)
presents a fire risk, electrical hazard or other immediate threat to public health and safety
in violation of any applicable law, such officials may order the facility to be shut down
and powered off until such time as the fire risk or electrical hazard has been mitigated.
Any mitigations required shall be at the permittee’s sole cost and expense.

“Continued Monitoring. The permittee’s Registered Engineer shall certify in writing
continued compliance with the safety standards of this policy on or before January 30th
of each calendar year. The Fire Chief will continue to monitor the safety of wireless
facilities in the City and publish a yearly review of fire safety considerations regarding
potential risks posed by electrical components of new technologies, the presence of
numerous small cell wireless facilities in the ROW and any fire events or near-miss
events related to wireless facilities.

18



“Oversight Authority. The Fire Chief, in his or her discretion, may issue written fire
safety performance directives that shall apply to all existing permits within the scope of
such directives and shall be considered as though incorporated into such permits. All
permittees shall be required to comply with such directives at the permittee’s sole cost
and expense.

Fire Investigations.

“(i) The Fire Chief shall receive and investigate any credible fire safety complaint made
by a resident of the City regarding a wireless facility in the City. Cost of such
investigation shall be borne by the permittee. Permittees shall also inform the Fire Chief
in writing within one business day of any fire or near-ignition event at any facility or
replacement of any facility component in connection with any malfunction pertaining to
excess heat, arcing or discharged current. (ii) The Fire Chief shall further investigate any
fire in or around the vicinity of a small cell wireless facility. If the conclusion of the
investigation is that any facility component is at fault, the Fire Chief shall immediately
notify the Malibu City Council of his/her findings, and the facility at issue shall be de-
energized until such time as the permittee provides assurances or undertakes precautions
satisfactory to the Fire Chief that such event or similar event will not reoccur. In the
event that no such assurance is received, and the Fire Chief has good cause to believe that
such failure to comply constitutes a threat to health or safety, permit revocation shall be
initiated by the Director.

DESIGN STANDARDS

“Electric Meters. Small cells and other infrastructure deployments shall use flat-rate
electric service or other method that obviates the need for a separate above-grade electric
meter. If flat-rate service is not available, applicants may install a shrouded ““smart
meter” that shall not exceed the width of the pole provided that such smart meter shall be
placed at least 10 feet above ground level. If the proposed project involves a ground-
mounted equipment cabinet, an electric meter may be integrated with and recessed into
the cabinet, but the Director shall not approve a separate ground-mounted electric meter
pedestal unless (1) the separate ground-mounted meter pedestal would be placed off the
sidewalk and (2) the applicant’s Registered Engineer demonstrates with clear and
convincing evidence that all other alternatives for the electric meter are technically
infeasible.

Fire Safety Standards.

“All wireless facilities shall include:
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1) a power shut off readily accessible to fire service personnel, such as by means of rapid
entry Knox or similar type systems installed as required by the Fire Chief, upon arrival at
the scene of a fire and/or anticipated power surge due to power being turned off or on for
any reason;

(2) surge protection devices capable of mitigating a direct or partial direct lightning
discharge;

(3) surge protection devices capable of mitigating significant electrical disturbances that
may enter the facility via conductive cables;

(4) at least one-hour fire resistant interior surfaces to be used in the composition of all
structures and

(5) monitored automatic fire notification and extinguishing systems for all wireless
facilities approved by the Fire Chief.

LEARN FROM PAST MISTAKES

“The 14 documents must be included because past failures to employ them caused mistakes that
put people and their homes in harm’s way.

“Four of the six tragedies below occurred in California. The California Public Utilities
Commission (CPUC) has deferred to the utilities to have independent engineering review
performed. In other words, the utilities have been policing themselves. The utilities have been
remiss in overall engineering design as demonstrated by the following:

In 2007, the Malibu Canyon Fire started when three Southern California Edison power
poles overloaded with wireless transceivers from Verizon, AT&T, Sprint (now T-Mobile)
and NextG (now Crown Castle), in violation of state regulations, snapped in Santa Ana
winds, igniting the tall grass at the base of the power poles. Southern California Edison
(SCE) agreed to pay $37 million. AT&T, Verizon and Sprint shared equal parts in a $12
million fine. NextG was fined $14.5 million. All five parties were accused by the CPUC
of attempting to mislead fire investigators.

In 2015, nearly 5000 PG&E smart meters exploded and caused over 80 fires when a
transmission line contacted a distribution line, sending a surge through the city that
exceeded the smart meters’ capacity.

In Canada and the US between 2012 and 2015, 17 utilities removed 790,000 Sensus
smart meters as a safety precaution because of a fire hazard.

In 2018, the Woolsey Fire was started by utility owned equipment, including a
telecommunications wire, that led to the most destructive fire in Malibu in the last 100
years. It burned over 400 homes, killing two people in Malibu, and cost over $6 billion.
In June 2020, the head of PG&E pled guilty to 84 counts of manslaughter in the deaths of
residents caused by the 2018 Camp Fire in Paradise, California. A nearly 100-year-old
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electrical transmission line owned and operated by PG&E was identified as the cause of
the Camp Fire.

e In February 2021, the electric grid in Texas collapsed because electricity and natural gas
providers had not winterized their equipment despite warnings 10 years earlier.
Thousands of homes were damaged due to water leaks caused by freezing pipes, and so
far, 69 deaths have been attributed to the energy grid collapse. Damages are estimated at
$18 billion.

“We believe a higher level of professionalism and a coming together of multiple disciplines will
enhance the chances for a less hazardous outcome as largely untested small cell technology
exponentially increases within Malibu’s city limits.

WIRELESS FIRES ARE ELECTRICAL FIRES & THEY DO HAPPEN

“Three fire officials, including Battalion Chief Drew Smith, recently stated they have not
specifically fought 5G tower fires and claimed data is not available on 5G tower fires. It is early
for data to be available on 5G cell tower fires and it is worth noting that no agency or industry in
the United States, except those who have done so on a private basis, has kept track of cell tower
fires from the installation of the first cell tower to the present. Yet proof of electrical fires in cell
towers after the 1990s is available. This evidence has been collected in media reports and by
some firefighters who have personal records and photographs; some have willingly shared that
information. Additionally, we have obtained fire incident reports on cell tower fires around the
country and confirmed arcing as a frequent heat source and “electrical” as a frequent cause.

“Thanks to the pioneering work of retired Los Alamos Laboratory physicist Dr. David Stupin,
we have a reasonable sense of how often cell tower fires were occurring up to the point where he
stopped keeping statistics in 2015. Dr. Stupin’s research led him to believe that approximately
one cell tower fire happens every month somewhere in the United States. The majority occurred
because of electrical malfunction or because there was a deficiency of structural integrity and the
collapse itself triggered a fire. We now face an exponential increase in small cell WCFs in the
US. The CTIA is the telecommunications industry lobbying entity. They recently commissioned
a study focusing on the increase in small cells in the United States. From the CTIA website:

"The Accenture analysis commissioned by CTIA also found that the United States will
see a 550% rise in small cells by this year, underscoring the timeliness of the FCC’s
action to jumpstart broadband investment. Small cell deployments will escalate rapidly
from roughly 13,000 deployed in 2017 to over 800,000 cumulatively deployed by 2026,
according to the analysis.” [2018]

“We urge you not to wait for the data on 5G cell tower fires before protecting Malibu from what
we consider to be an inevitable increase in cell tower fire risks. If the industry has not been
keeping track of cell tower fires during the last four generations of wireless, there is no
foundation on which to place our hope that they will keep track of 5G cell tower fires. We
choose to act with the knowledge of how electrical devices fail, and the fact there is nothing
about small cells — the 5th generation of wireless that is being brought into our communities in
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greater numbers and in closer proximity to people — that can lead us to any conclusion other than
the fact the risk of wireless fires in Malibu is increasing with the installation of every small cell.

“From the December 16, 2020, Community Meeting, we feel the impression was left, based upon
statements by fire officials, that 5G towers are not fire risks. Yet for fire officials of the Malibu
section of the Los Angeles County Fire Department to state they have not fought 5G fires does
not mean 5G tower fires do not exist. 5G WCFs are fire risks in the same way that 2G, 3G, 4G
W(CFs are fire risks. They are electrical devices. They will fail. Our goal is to put the WCFs
through no more engineering rigor than would be required of the signage and electrical lighting
in front of Malibu restaurants, gas stations and other commercial establishments in hopes of
catching design flaws that could eventually result in fire. And if they do result in fire, we want
the diagrams in place with the city of Malibu to show the First Responders the most pertinent
information with respect to design features and chemicals involved so that our First Responders
can respond as expeditiously and safely as possible.

FIRE RISKS WITH WIRELESS COMMUNICATION FACILITIES

“The 2015 Stockton, CA fires (multiple homes) were caused by smart meters used to measure
electric use on the sides of homes. Smart/AMI meters may be deficient in suppressing
transients/surges and the catastrophic failure of smart meters to handle a massive surge in the
City of Stockton demonstrates that electronics close to the home, which many WCFs are and will
be in the future, may pose a threat to life, health and property if not screened initially through our
recommended Short Circuit and Coordination Study (SCCS). What happened in Stockton can
happen in Malibu. If the utility pole on the corner of Malibu Canyon Road and Harbor Vista is
hit by a car, and the transmission line contacts the distribution line, we could expect the electric
meter and possibly the WCF to catastrophically fail. It would be necessary to de-energize the
transmission line and thereby de-energize the area from City Hall and Cross Creek Road to
Pepperdine and beyond. Using the Coordination Study will make it clear what the appropriate
fuse size should be. If the WCF is utilizing the appropriate fuse size, the fuse will instantly de-
energize the circuit and prevent catastrophic failure.

“For metered WCFs, SCE uses electronic meters that may have the same susceptibility as the
meters in Stockton. Metered wireless facilities must go through the Community’s electric fire
safety protocol to determine if they have adequate surge protection against the type of fault that
occurred in Stockton.

“Lightning strikes can contain more energy than the electrical mishap that occurred in Stockton.
California is experiencing more lightning strikes due to the evolving climate. Therefore,
electrical installations in Malibu must mitigate the increased frequency of lightning.

“The January 28, 2019, edition of The Los Angeles Times reported that California utility
equipment sparked more than 2,000 fires in over a three-year period. Cal Fire determined 17 of
21 California fires in 2018 were attributed to pole issues. The deadly Campfire was confirmed to
be started by power lines and pole loading. In order to accommodate the newest wireless
facilities, companies like Verizon are requiring an increase of pole height by 20-25% (adding 10-
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ft extension onto 40-ft or 50-ft pole) significantly lengthening the pole while decreasing the force
of wind required to topple a pole.

“No community outside Paradise, California has been more devastated by wildfire than Malibu.
The overloading of three SCE utility poles by four different telecommunications carriers sparked
the Malibu Canyon Fire in 2007 and in November 2018, a downed telecommunications lashing
wire ignited the Woolsey Fire, forever scarring Malibu by taking out over 400 homes and costing
over $6 billion. With the exponential increase of WCFs and the administrative exemptions
offered to telecom, our concern is that this problem will increase rather than decrease. Thus,
electric fire safety protocol and structural site hardening are essential for Malibu.

EXAMPLES OF WCF FIRES

“There is a common misperception that WCF fires are primarily caused by arson. While there are
documented cases of arson in 2020 related to misinformation about 5G and COVID-19, these
cases were a short-term phenomenon. The examples below are representative of WCF fires that
have occurred through the years as documented by the news media. Electrical malfunction and
welding on WCFs for routine maintenance are the cause of the vast majority of cell tower fires.
The examples below are representative of the genuine risks that could be facing Malibu.

July 2013 — Besalem, Pennsylvania: An AT&T cell tower fire was sparked when welders
were working 70 feet in the air on a tower; sparks set off an intense fire ten feet above them.
They tried to put it out but ended up having to race down to get help. The fire spread quickly
and left the 10-story tower leaning over precariously. Initially, firefighters could not throw
water on the fire because electricity was still surging through the tower and it took utility
crews longer than expected to get it turned off. Essentially the fire was allowed to burn itself
out.

July 2014 — Columbus, Ohio: Black smoke poured from a light pole with a WCF in
Grandview Heights around 10:00 AM. The pole held lights for the football field as well as
cell phone equipment. Streets were blocked off while emergency crews were on the scene.
Homes within a one-block radius of the school were evacuated. Suspected electrical fire.

September 2014 — Thurston, Oregon: A cell tower fire at Thurston High School sent up a
smoky plume above the Colts sport field. The cause of this fire was undetermined but
Battalion Chief Marcus Lay explained, referring to the fire, that “It is contained and basically
under control, but we have to wait until Springfield Utility Board gets here to get the power
completely shut off to finish extinguishing it.” Cause undetermined.

June 26, 2020 — Hanover, Virginia: A cell tower caught on fire overnight; a heavy storm
with lightning moved through the area shortly before the call. Hanover Fire was able to
extinguish flames on top of a cell phone tower. When they arrived around 11:15 PM, they
saw a cell tower completely covered in flames. The fire was safely put out and officials
believe that it was an accidental fire as the result of electrical/mechanical issues.

23



October 2020 — Irvine, California: Silverado Fire Southern California Edison Co. may
seek contributions from T-Mobile as it is suspected the company’s lashing wire touched an
adjacent power line and sparked the fire. On October 26 SCE told the CPUC that a lashing
wire attached to a telecommunications line running under the utility's 12-kV power line may
have ignited the wildfire. The blaze seriously injured two firefighters and scorched more than
12,000 acres in Orange County and forced the evacuation of over 60,000 people, according
to the California Department of Forestry and Fire Protection. In general, multiple companies
can use the same utility poles, but each is responsible for managing its own equipment.
Utilities are supposed to regularly look for any threats from telecom equipment installed on
shared poles. This is not a foolproof system of governance.

November 2020 — Lapeer, Michigan: Wiring in a 197-foot-tall cell tower caught fire
shortly after 9 p.m. Flames were visible shooting from the top of the hollow tower, while
near the base of the structure the interior fire was so hot the metal glowed orange and pink.
As a result of the fire that weakened the strength of the tower, there was a visible lean to the
structure — the height of a 15-story building. The tower was dismantled and replaced.

March 2021 — Chula Vista, California: An AT&T cell tower partially concealed in a light
fixture around a track at Otay Ranch High School burst into flames at 7:30 PM on a Tuesday
evening. The Fire Incident Report was obtained through a public records request. The area of
origin was within the equipment; the heat source was “electrical arcing”. When the fire
department arrived the 100-ft pole appeared to have an internal fire that traveled up the pole
to the cell phone equipment and stadium lighting at the top of the pole. The fire department
requested utility SDG&E to respond to the location. Firefighters maintained a safe distance
until they could verify all power supply to the pole had been secured. As they were waiting
for the representative from SDG&E to arrive to confirm the power had been cut, the heat of
the fire due to arcing caused the steel pole to become molten plasma. It collapsed onto the
bleachers near the football field, burning the track and destroying the bleachers. Once the rep
from SDG&E arrived on scene and verified the power had been secured and that there was
no electrical hazard, firefighters extinguish the fire using a water and foam combination.

WHY DOES 5G INFRASTRUCTURE POSE A GREATER FIRE RISK TO RESIDENTS

“It is not the frequency of cell tower fires that concerns us the most. It is the severity of what a
single cell tower fire can do. The biggest risk is that WCFs have been brought much closer to
local populations and those installations are much more densely situated. Every electrical device
including every WCF must be deenergized before a fire can be fought. On a good day that can
happen in 10 minutes. Some cities find that it is 30 minutes or more before the electric company
cuts the power. If the firefighters fight the fire before the tower is deenergized, they can be
electrocuted. A lightning strike is a type of transient event that may lead to WCF catastrophic
failure. Malibu residents will recall in May of 2019, just before Memorial Day weekend, several
beaches were closed in Malibu because of a lightning storm that created unsafe conditions. Thus,
the placement of WCFs must allow time and space for escape because a fire originating in a
WCF must not be fought by residents or by firefighters until SCE has turned off the power.
This is why we propose separation and setback requirements as strategies to mitigate risk
to residents.

24



“One firefighter who is accustomed to fighting fires under Santa Ana conditions in California
understood the extreme risk posed by a cell tower fire near a populated area. He described how
he would fight such a fire:

“If the fire involves energized equipment, do not put water on it. Use water only to
extinguish anything like trees, grass, vegetation, etc. that it may spread to, and then use
water in short bursts if it's adjacent to the pole. Call the utility company immediately so
they can de-energize. Keep people back for 2 spans in either direction and make sure all
personnel and equipment stay out from under the power lines. Focus on public safety and
exposure protection until it's confirmed that the power has been shut off.”

“We firmly believe the greater the distance between WCFs, the more likely an individual(s)
would be able to escape homes, schools, hospitals, nursing homes. Distance between towers and
from property lines will be critical to escape. Distance from WCFs and property lines may mean
the difference between life and death. Due to the length of time it can take to cut the electricity
and subsequently fight a fire, particularly one that has spread, we feel it is not worth the very real
potential for loss of life if cell towers, small cells or macro towers, are located within residential
neighborhoods. Additionally, care should be taken to keep cell towers away from roots of
entrance and egress for neighborhoods. The same caution should be taken with densely
populated facilities like schools, daycare centers and special zones as designated by the city.

“The scars from the 2007 Malibu Canyon Fire and the 2018 Woolsey Fire are still evident on the
land. The human toll appears greater. The residents speak openly about PTSD, particularly on
those days when the winds blow as they did during the Malibu Canyon Fire and the Woolsey
Fire. The winds remind residents of the Santa Anas that carried burning embers sideways,
whipped flames such that they consumed many residents” homes, blocked exit routes out of the
city and literally terrorized the whole of Malibu — the land, the air, and most of all the residents,
their animals and wildlife.

“FALL ZONE: We would like to add that we believe expansion of the fall zone should be
carefully considered. It must be at least the height of the tower with 50% or at least 25% added
onto that because of the falling debris field.

UNIQUE FIRE RISKS TO MALIBU & GERMANE TO OTHER PARTS OF
CALIFORNIA, AS WELL AS OTHER STATES

“VERY HIGH FIRE HAZARD SEVERITY ZONE: The City of Malibu is designated as a
Very High Fire Hazard Severity Zone. The City was devastated by major fires in 2007 and 2018
due to power pole failures. In each instance the utility structures supported wireless
communications facilities that either initiated or significantly contributed to the ignition. The
2018 Woolsey Fire consumed over 96,000 acres, destroyed at least 1,643 structures, killed three
people, and prompted the evacuation of more than 295,000 people. It was one of several fires in
California that ignited on the same day. Malibu has still not recovered. The 2007 fire burned
3,836 acres, 36 vehicles and 14 structures, including Castle Kashan and the Malibu Presbyterian
Church, and damaged 19 other structures. It is essential that wireless communications facilities
be engineered to prevent fire and withstand fire events as much as possible, and at least in a
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manner comparable to other commercial facilities with extensive, complicated electronics and
wiring, as well as flammable, sometimes hazardous and toxic, materials on site.

“SEISMICALLY ACTIVE: Malibu is geographically defined by the Santa Monica Mountains
to the North, the Pacific Ocean to the South, the Santa Monica Fault to the East and Ventura County
to the West. Malibu is a seismically active area with five active faults in the general vicinity. These
nearby faults include Malibu Coast Fault, Las Flores Thrust Fault, Santa Monica Fault, Palos
Verdes Hills Fault, and the Newport-Inglewood Fault. There are also potential seismic hazards and
soil hazards in Malibu. Seismically-induced soil hazards include liquefaction — a temporary, but
substantial loss of strength in granular solids, such as sand, silt, and gravel, usually occurring
during or after a major earthquake. Seismic activity can also induce subsidence and settlement.
Subsidence is deep settlement due to the withdrawal of fluid (oil, natural gas, or water).
Seismically-induced settlement occurs in loose to medium dense unconsolidated soil above
groundwater. These soils compress or settle with seismic shaking. Settlement can also result from
human activities including improperly placed artificial fill, and/or structures built on bedrock or
soil with differential settlement rates. There is also risk from expansive soils such as clay; it can
swell when wetted and shrink when dried. Wetting can occur from rainfall, groundwater
fluctuations, lawn watering, broken water or sewer lines. Expansive soils can result in cracks in
foundations. Expansive soils located on slopes can cause slope failure. Unstable soils can produce
landslides, debris flows, and rock falls. Hill slopes, which occur in Malibu, have a tendency to fail.
Unless engineered properly, development in hillside areas tends to increase the potential for slope
failure.

“MARINE ENVIRONMENT: Malibu is a marine environment. Thus, there are accelerated
corrosion issues due to the combination of increased moisture and salt in the air. Metal parts within
wireless facilities fail faster in this corrosive environment. This corrosion may adversely affect the
structural and electrical integrity of a wireless facility. In addition, corrosion may pose a risk to
internal parts which, if corroded and not replaced on a very conservative maintenance schedule,
may become fire risks themselves. Therefore, the failure rate of wireless facilities is higher and the
need for stricter standards in the very beginning is essential.

“GREATER NEED FOR STRUCTURAL INTEGRITY: Because of seismic and soil
displacement and/or settlement risks as well as the potential for fires, heavy rains, mudslides and
landslides, all wireless facility sites must be built to the standards of ANSI/APCO Public Safety
Grade Site Hardening Requirements. This standard represents public safety requirements
regarding various characteristics to make mission critical communications network sites
sufficiently robust to meet the service availability requirements of public safety. These safety
standards can be found in APCO ANSI 2.106.1-2019, or their replacements. Collapsed WCFs are
a cause of multiple wireless facility fires. Structural integrity is paramount to keeping Malibu safe
from fire started by collapsed wireless equipment.

“This confluence of geographic and climate characteristics means that Malibu needs greater fire
safety regulations than non-marine, low fire hazard, seismically stable regions. Malibu is the first
local government to be informed that the exemption for telecom utilities render the National
Electric Code, the California Electric Code, and the Los Angeles County Electrical Code
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insufficient to protect the public from the electrical risks of WCFs. Malibu can protect itself and
its residents by adopting the safety provisions we propose.

WIRELESS CELLULAR FACILITIES AS CRITICAL INFRASTRUCTURE

“This final subsection recognizes that the Federal government and state public safety organizations
have declared that wireless networks are critical infrastructure for national security and public
safety purposes — often at the urging of the wireless industry. Critical infrastructure must be
protected too, through appropriate fire and structural safety requirements. We are not aware of any
evidence indicating telecom objects to a stronger electric safety protocol. If such an objection
exists, it should be made on the record and the basis fully explained.

“Cell towers are considered critical infrastructure to maintain communication during times of
natural and man-made disasters. Pandemics are one example, as illustrated by the timing of the US
Department of Homeland Security, Cybersecurity & Infrastructure Security Agency’s (CISA)
March 28, 2020 Guidance on the Essential Critical Infrastructure Workforce: Ensuring
Community and National Resilience in COVID-19 Response Version 3.0 (updated on April 17,
2020), available at
https://www.cisa.gov/sites/default/files/publications/Version_3.0_CISA_Guidance_on_Essential
Critical _Infrastructure_Workers_1.pdf. The Wireless Infrastructure Association applauded the
designation. See https://wia.org/wia-applauds-dhs-action-for-access-to-critical-infrastructure/.

“In Malibu, we are simply asking telecommunications carriers to treat their facilities like the
essential infrastructure that it is. Anything less is counterintuitive and ill-advised.

“Further, even before the DHS guidance the Association of Public-Safety Communications
Officials (APCO) International received final approval from the American National Standards
Institute (ANSI) in 2019 for an American National Standard (ANS) that identifies hardening
requirements for public safety grade sites. In other words, structural engineering for WCF sites has
gone from the concept practiced by some to a standard that should be followed by all.

“APCO ANSI 2.106.1-2019 was developed by the Public Safety Grade Site Hardening Working
Group. This standard was derived from the 2014 National Public Safety Telecommunications
Council (NPSTC) report (Chapter 9) and the work of the original APCO Broadband
Committee. The document is intended to assist public-safety communications network builders
with the guidelines necessary to build hardened public safety grade networks.

“With five (5) active earthquake faults running through Malibu, this is a welcome standard. It
reads, in part:

This standard represents public safety requirements regarding various characteristics to
make mission critical communications network sites sufficiently robust to meet the service
availability requirements of public safety. In other words, what it takes to make network
sites “public safety grade” or the extent to which they are “hardened.”

The document is intended to assist public safety communications network builders with
the guidelines necessary to build hardened public safety grade networks. This document
addresses hardening for wireless transmission and reception sites. Specifically, it addresses
the hardening requirements to provide the appropriate site conditions and characteristics
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for wireless system electronics (e.g., transmitters and receivers) and wireless passive
components (e.g., coaxial cables and antennas).

These sites need to withstand the onslaught of natural or manmade conditions and consider
the distinct requirements for different geographic locations of the United States, including
their likelihood to be subject to severe storms, earthquakes, tornadoes, and other disasters.

“In the face of increasing federal emphasis on WCFs as essential to Public Safety and no record
of opposition from the telecom industry, we question why anyone would be reluctant about
embracing our safety protocol and application content requirements.”

End Malibu White Paper
CONCLUSION

The Malibu solution is not a guarantee that telecommunications equipment evaluated through
established design criteria at the application stage will never cause another fire. Yet it is a workable
solution within the challenging confines of the FCC promoted and telecom-preferred shot clocks.

Two very important takeaways are: 1) safety belongs to the municipalities to regulate; 2) shot
clocks may be tolled with a written letter to the carrier if an application is deemed incomplete. A
tolling letter must be sent to the carrier or the carriers’ representative(s) expeditiously. Sufficient
staff needs to be in place to process applications.

We strongly recommend adding sufficient planners including outside consultants capable of
evaluating code compliance to assess incoming applications. Los Angeles County would be well
advised to effectively and efficiently shift the compliance requirements so that the onus is on the
telecom applicants to have completed applications in accordance with design requirements listed
by the Planning Department when they enter Los Angeles County. This can be accomplished in a
reasonable and balanced manner.

It is not enough to evaluate safety at the backend. Safety must be evaluated upfront. Code
compliance must be evaluated upfront. Specifying and posting design criteria as part of the
application checklist for the telecommunications applicants is essential.

To discard environmental review — which includes climate change and the synergistic effect of
climate and fire, further compounded by the fact that telecommunications equipment can and does
cause wildfires — in order to comply with the confines of the shot clock is a failure of the most
precious responsibility entrusted to our local leaders. This is indeed a dangerous cocktail in any
location but particularly California. Some of the most vulnerable members of our community will
be at the greatest risk.

We are imploring the leaders of Los Angeles County and the Planning Staff to include
environmental review and forgo the temptation to utilize ministerial permits. The future of Los
Angeles County and the safety of your residents’ lives, their property, the County’s wildlife, and
the County’s yet dwindling remnants of our rich Native American heritage rest in the decisions
you are about to make.
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To: Los Angeles County (“LAC”) Board of Supervisors Members:
Hilda L. Solis, Holly J. Mitchell, Janice Hahn, Kathryn Barger, Lindsay Horvath
Cc: Chair LA County Regional Planning Department (“LACRPD”): Yolanda Duarte-White,
Director of Public Works: Mark Pestrella, Dawyn R. Harrison, Acting County Counsel
From: (Insert organization name)

Re: Petition Relating to Proposed Amendments to Title 16 & 22 (Vote on Final Passage
Scheduled for December 6, 2022)

Date: December 5, 2022

Dear LAC Board of Supervisors Members (and Other Concerned with the above captioned
matter):

Our organization (insert name) is strongly urges that you Board of Supervisors Members vote
‘No’ on the above captioned matter. Our organization is focused on ( insert mission in one line).
We are deeply concerned that a vote in favor of amendments to Titles 16 and 22 will cause great
harm to our members and therefore directly undermine our mission for the following reasons
(insert by a few bullets).

In addition to this grave expression of concern, we are well informed by our legal advisors that
the proposed action is illegal under various federal and state statutes, and infringes U.S. and
state due process protections.

We deeply appreciate your consideration and support.

Sincerely,
Julie Levine

Executive Director


Ben Levi
also cc: Dawyn R. Harrison, Acting County Counsel
dharrison@counsel.lacounty.gov, and Selwyn Hollins?


As a molecular biologist and geneticist that has worked in academic
research at UCLA, published peer reviewed papers and was a founding
member of AGRE (The Autism Genetic Resource Exchange), | oppose L.A.
County's proposed amendments to TITLES 16 and 22 of the L.A. County
Code. Please vote NO.

| have worked alongside scientists and researchers to address
neurodevelopmental disorders and the data is clear - there is a statistical
correlation to children with neurodevelopmental disorders (now 1 in 5
children) and exposure to electrical, magnetic and RF radiation.

You have the ability right now to stop this. The decisions made in Los
Angeles County affects other major cities in Ca. Where Ca goes related to
these decisions so goes the rest of the nation. This vote is significant.

| do not want a cell tower installed right outside my home without any prior
notice, public hearing or opportunity to appeal, without any fire or safety
provisions, and without regard to critical environmental protections that
keep us all safe.

Due to the lack of safety requirements, | also want a reversal of the
categorical CEQA exemption as it relates to Titles 16 and 22.
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Dear LA County Supervisors,

I request my written comments below be part of the public record for
Amendments to Titles 16 and 22 of LA County Code at the December 6th B.O.S.
meeting.

I oppose L.A. County’s proposed amendments to Titles 16 and 22 of the L.A.
County Code. Please vote NO.

I urge the Board of Supervisors to adopt instead the proposed redlined changes
to Titles 16 and 22 that were submitted by Fiber First L.A.

Due to the lack of safety requirements, I also urge a reversal of the categorical
CEQA exemption as it relates to Titles 16 and 22. Because of fire hazards,
wireless infrastructure needs to be located at safe distances from homes, schools,
hospitals, long-term care facilities, and any other place that would be difficult to
evacuate.

I do not want the Supervisors to pursue a build-out of inferior Wireless Broadband
that has a short 5-year life span, is much slower, is less reliable, is more
hackable, has unsafe levels of radiation, and has a proven track record of
causing terrible wildfires.

I have been evacuated from my home in Topanga twice in the last few years,
both times for wildfires caused by electrical equipment that failed (Woolsey and
another one).

I urge the Supervisors to take advantage of federal dollars and invest our
resources in superior Fiber-Optic Broadband Infrastructure that will last 15 to 20
years, is fire resistant, is much faster, is much more reliable, is much harder to
hack, generates minimal EMF radiation, supports land line phone service in
emergencies when the power goes out, and that we already paid for in fees added
to telephone bills over the last 2 decades.

If you are not familiar with fire hazards of wireless infrastructure, please listen to
this presentation by Susan Foster, Fire & Utility Consultant and Honorary
Firefighter, beginning at timestamp 47:15.

https://www.bitchute.com/video/55CHKLtksnSk

Key points from Susan Foster beginning at timestamp 50:35 -

- Fires caused by wireless equipment are electrical fires, and cannot be put out
until the electricity is shut off by the electric company, which can take up to 60 to

90 minutes. Anyone trying to spray water on an electrical fire with live
electricity will be electrocuted.


https://www.bitchute.com/video/55CHKLtksnSk/

- Cell towers are made of steel, and steel parts corrode rather rapidly in marine
environments, and the California coast is a marine environment, with more
corroded steel closer to beaches.

- Wireless infrastructure fires can also be caused by lashing wires blown loose in
Santa Ana winds.

- There have been 3 major wildfires in LA County in recent years caused by
telecom equipment, causing over $6 Billion in damages.

- There were many smaller electrical fires during the pandemic lockdown with so
many people telecommuting/tele-learning; wireless infrastructure was overloaded
and failed.

Please also see this page for more information about the superior technology of
fiber-optic broadband compared to wireless:

https://5gfreecalifornia.org/science/wired-networks-safer-faster-
technology/

Thank you for considering my comments.

Kindest regards,
Andrea Sea Namaste



December 6, 2022

Board of Supervisors

Los Angeles County

500 West Temple Street

Los Angeles, CA 90012

Re: Hearing On Wireless Facilities Ordinance — Titles 16 & 22 — Oppose

Dear Board of Supervisors:

Due Process Concerns

I support Fiber First LA's Model Legislation for Title 16 & 22 as submitted to the Board of
Supervisors. I strongly oppose all other opposing revisions to Title 16 & 22.

The corporate placement of wireless infrastructure within the community must become public
knowledge and be subject to public comment in every instance.

The changes proposed remove due process rights of everyone concerned with the amplified microwave
frequencies issued by 5G, which includes a growing number of people who do not yet know they are
affected by 5G. Under the proposed Title 16 & 22, wireless antennas and towers will be constructed in
affected neighborhoods with NO corporate disclosure, no public notification, NO public hearings and
NO opportunity to complain to the governing 5G regulator. Affected persons literally wake up one
morning and see a 5G tower or array being put up right next to the affected house or apartment. These
5G installations are corporate overreach into individual health opportunities decisions and is
undemocratic!

Second, we all live in a shared, single, fragile atmospheric environment. Wireless technology transmits
amplified microwave energy through the atmosphere containing air necessary for human consumption.
5G infrastructure, the amplified microwave repeating electric transformers, intrude concentrated
electron fields within the everyday personal living space of a community faced with the overuse of 5G.
Safe, grounded fiber optic infrastructure connections are being ignored, and corporate 5G atmospheric
radiation increases and now reaches within the walls of the community. This increases the combined
carbon footprint of us all and puts vulnerable people at risk.

Balancing Test of Cellular Data Benefits to Environmental Health Hazards

Wireless technology is not safe for our natural world. We need our atmosphere to be healthy.

Cell towers and antennas are prone to fire. Cell towers, antennas and repeaters since 2007 have been
found to have caused, in whole or in part, four major California wildfires at a cost of billions in losses.

The 5G plastic fake trees being used to camouflage the high-output 5G cell antennas discharge
environmentally dangerous microplastics, with lead, and other California Prop 65 chemicals into the
shared atmospheric environment in which we breathe. Birds, bees, plants and trees are the first to
uptake the 5G plastic into the food chain where we live and where it enters our lives.



Since 2009, repeated scientific studies confirmed that radiofrequency radiation (RFR) emissions from
5G infrastructure contributes to the further decline in bee populations and have adversely affected
navigation of migratory birds, their habitat, growth and reproductive cycles. Trees 5G radiation has
harmed trees by causing thinner cell walls to grow and increases volatile terpenes in tree sap which
makes trees more flammable, especially in drought.

In 2019 a ten-year study by the National Toxicology Program of the National Institutes of Health,
found "clear evidence" of increased cancer risk among lab animals exposed to RF radiation, as well as
evidence of DNA damage and other biological impacts. Increasingly, peer-reviewed studies which
demonstrate biological harm from exposure to RF radiation now appear with radiation above threshold
levels considered safe by the FCC.

5G will be radiating this community, and in communities across the country, after a threshold is
crossed, and lives move from voluntary 5G exposure to involuntary 5G exposures. Highly concerned
and sensitized residents feel forced to fortify their living spaces with EMF-blocking materials or
abandon their homes and apartments to seek safe refuge from amplified radiation fields in their homes
caused by 5G.

Corporate Overreach Into Public Regulation Governing Radition Outputs By Communications Industry

Since 2007, the California Public Utilities Commission has faulted telecom companies for their role in
fires caused by their infrastructure neglect in rural areas. The Board of Supervisors has this
information, so how can BOS justify giving the CPUC-sanctioned telecom companies an unregulated
right to build new amplified wireless cellular radiation sites without strict governmental oversight?

5G infrastructure is rated at a 5-year life cycle with no cradle-to-cradle design for reuse. It is the same
e-waste disposable product cycle adding to disposal costs. I want the Supervisors to invest our time
and resources in superior Fiber Optic Broadband Infrastructure that will last 15 to 20 years. I do not
want the Supervisors to pursue a build out of inferior Wireless Broadband that has a short 5 year life
span. The telecom companies have already been paid to install fiber optics communication transmission
infrastructure.

For these reasons I urge you to vote NO on the proposed changes.

Jack Neff
600 %2 N. Beachwood Dr.
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Los Angeles Board of Supervisors

Hilda Solis, Holly J. Mitchell, Lindsey Horvath, Janice Hahn, and Kathryn Barger
856 Kenneth Hahn Hall of Administration

500 West Temple Street

Los Angeles, CA 90012

Re: Proposed changes to Titles 16 and 22 to the Los Angeles County Code
Dear Board of Supervisors:

I'm urging the L.A. Board of Supervisors to vote NO on Title 16 & 22 or at minimum delay the vote so that
the newly elected Board member, Lindsay Horvath, can become apprised of the issues surrounding Title
16 & 22.

I also strongly urge the Board of Supervisors to engage with Fiber First L.A. Attorneys to obtain an
objective understanding of the legal requirements the Board must consider. These legal obligations are
outlined in the redline ordinance submitted by Fiber First L..A for Titles 16 and 22. Currently the
ordinance (Title 16 & 22), as written, does not uphold specific legal & procedural requirements, especially
those that pertain to CEQA.

As well the ordinance as written:

DOES NOT - Safeguard Due Process Rights

The radiation emitted from cell towers is not safe for humans or the environment — therefore the
placement of antennas is a matter of urgent public interest. Cutting off debate, eliminating public input
and ignoring environmental laws (including CEQA) is unjustified.

DOES NOT - Protect Us From Telecom Induced Wildfires

In the last 15 years, there have been four major Southern California wildfires initiated, in whole or in part,
by telecommunications equipment. Cell tower fires are electrical fires and they cannot be fought until the
grid has been cut, which can take up to 60 minutes. Cell tower placement close to homes or schools may
not allow enough time for escape in the event of fire. The proposed revisions allow cell towers to be too
close to homes, schools and daycare centers.

DOES NOT - Consider Important Facts About Safety

The Board of Supervisors are being misled to believe this infrastructure is necessary for 911 calls.
This is NOT true. In an emergency, like during an earthquake with loss of power, 911 calls would depend
solely upon the macro towers that are already backed up per the California Public Utilities Commission
(CPUC) Order. Claims that hundreds of new small cell antennas are required for 911 calls is false and
should not be used as an argument for the amendments to Title 16 & 22.

DOES NOT — Solve the Digital Divide



https://www.fiberfirstla.org/documents
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/service-quality-and-etc/communications-network-resiliency
https://www.cpuc.ca.gov/industries-and-topics/internet-and-phone/service-quality-and-etc/communications-network-resiliency
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Fiber should be prioritized, per NTIA. This is a once in a lifetime opportunity as these federal dollars
to upgrade to fiber will not be available in the future and will extend the digital divide into the next
decade. The Board should take advantage of these funds to provide futureproof, superior fiber optic
broadband connections to the home rather than slow, unreliable, expensive, unregulated and hazardous
wireless broadband that requires hundreds of new antennas in our residential neighborhoods.

DOES NOT Consider Energy Consumption or Carbon Footprint

Wireless technology utilizes at least ten times more power compared to wired technologies and
significantly increases our carbon footprint. Therefore, we should try to mitigate the use of these
technologies and use them only when fiber to the home (FTTH) can’t be accomplished.

DOES NOT Fully Consider or Understand FCC Orders and Law

The Board is being misled into believing that the ordinance as written is necessary in order to stay within
the FCC wireless rules and laws. FCC rules and federal laws do not supersede other laws. The

FCC, Congress and the courts all agree that local control is necessary. Congress explicitly preserved to
local governments the general authority to regulate the placement, construction, and modification of
wireless facilities within their jurisdiction, subject to five (5) finite constraints as outlined by 47 U.S.C.A.
§332 (C)(7) subparagraph (B) entitled “Limitations.” These smart planning provisions were designed to
enable wireless carriers the ability to (a) saturate the local jurisdiction with personal wireless coverage
(not for gaming and streaming but for the ability to make a phone call also known as significant gap in
coverage), (b) minimizing the number of wireless facilities necessary to provide such coverage and (c)
minimize, the greatest extent possible, adverse impacts upon residential developments, individual
homes, and communities in general.

Instead, the L.A. Board of Supervisors are throwing away all local control and handing over their
powers to “Big Telecom,” thereby buying into and propping up telecom’s disinformation
machine! Giving Big Telecom carte blanche, and betting on a temporary broadband band-aid to triage
the digital divide will only extend it into the next decade. You have one chance to get this right and end
the digital divide once and for all by using the powers given to you by our federal government and
prioritizing fiber to the home (FTTH)! There is no meaningful justification for not doing this.

Local governments, like the LA Board of Supervisors, are the only protection from Big Telecom for
unserved, underserved and vulnerable populations. You are the line that is supposed to be protecting
your constituents.

Doing the right thing might be hard, but in the long run, it serves those you purport to want to
protect. The unserved and underserved of L.A. County.

Regards,
_Jodi Nelson

Director of Californians for Safe Technology


https://www.researchgate.net/publication/224240247_Energy_Consumption_in_Wired_and_Wireless_Access_Networks

Bl The Next Phase in Local and Regional Economic Development

December 5, 2022

Dear Los Angeles County Board of Supervisors:
Fixed wireless is NOT an option for the following reasons:

1. Lost investment in fiber optic connectivity to the regions for which the billions of dollars
were designated to serve,

2. Subject the lives of millions of uninformed people to significant health threats to
themselves, animal and plant(food),

3. Further a wireless industry agenda that 2 separate CA Governors (Brown and Newsom)
have previously vetoed legislation asking for unfettered access to poles, wires and other
structures for wireless proliferation,

4. Lock digital divide communities into ten-year blocks of inferior technology,

The only methodology that has worked to free a region or city from the harms of monopolistic
power is a duplicative build of a fiber optic network where one exists, which is the case in
Pomona or new build where none exists. We must work to understand the history and other
extenuating circumstances which frame the solution around a fiber-first protocol. This requires
us to recognize and work to fix the wrong committed to date by the telecommunication industry,
legislators and the regulators as | articulate here in this article, not give them more deference and
power:

e Los Angeles County Supervisors Put Corporate Interests Ahead of the Peoples’ Under the
Guise of Closing the Digital Divide — L. A. Ortega

Currently, pricing, monopolistic power and ignorance to the level of harm that exist with
wireless build-outs in the name of closing the digital divide frame our conclusions. These
actions provide no pathway forward for our communities. If you don't know the history or have
the courage to attempt to incorporate a look to history as a matter of solving the future (fiber-
optics an economic and moral imperative) then we have limited our solutions unnecessarily.
This is not what we should be doing with the depth and breadth of intellect, courage, and
accomplishments we have collectively.

Please vote NO on Agenda Item #80.
Larry Ortega

President and Founder
Community Union, Inc. and Fiber-Up My Neighborhood


https://laortega.com/education-digital-equity/los-angeles-county-supervisors-put-corporate-interests-ahead-of-the-peoples-under-the-guise-of-closing-the-digital-divide/
https://laortega.com/education-digital-equity/los-angeles-county-supervisors-put-corporate-interests-ahead-of-the-peoples-under-the-guise-of-closing-the-digital-divide/
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ABSTRACT

More than 2000 references on the biological responses to radio
frequency and microwave radiation, publisihed up to June 1971, are
included in the bibliography.* Particular attention has been paid te
the effects on man of pon-jonizing radiation at these frequencies.
The citations are arranged alphabetically by author, and contain as
much information as possible so as to assure effective retrieval of
the original documents. An outline of the effects which have been
actributed to radio frequency and microwave radiation is also part of

the report.

*Three supplementary listings bring the number of citations to more

than 2300.

Key VWords

Biological Effects

Non-Ionizing Radiation

Radar Hazards

Radio Frequency Radiation
Hicrowave Radiation

Health Kazards

Bibliography

Electremagnetic Radiacion Injury

The comments upon and criticiems of the literature made in this report,

and the recommendations and inferences suggested, are those of the

author, and do not necessarily refiect the views o
or of the Naval Service.

£ the Navy Department
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Foreword

It 18 the hope of the author that this bibliography will provide guid-
ance to the diffuse and conflicting literature on the biological responses
to electromagnetic radiation at radio- and microwave-frequencies, with
particular reference to the effects of concern to man. Such guidancé is
needed in the formulation and appraisal of criteria and limits of human

~exposure to "non-ionizing" radiation, and in the planning and conduct of
future research.

The original plans were to categorize and key the literature cita-
tions to the "outline of biolegicsl and clinical effects™ (Chapter 1).
This proved to be a much more difiicult and time-consuming task than
anticipated, and was actually coapleted only for about 400 papers. Thus,
the letter-number combinations given in square brackets for some of the
"A" through "C" citations refer to the outline. [NV] indicates the cita-
tion was "not verified”.

The standard format used throughout the bibliography is: auther,
(date), journal, volume, (igssue): page, "title". The authors are alpha-
betired, and in chronological order. Multiple authore :ve also alphabeti-
cally ordered according to the second, third, etc., auirtor. Inclusive
pagination is given where possible, as is the original lenguage of the
citarion, Report accession and translation numbers (some of which are
cited in Appendix A), and alternate sources are listed when known. The

‘title of books is underlined. When the title of the report was not avail-
able (or not given), a short (one line) description of the paper is listed
whenever possible., Reports in which the name of the author was not given
are listed chronologically using the format, "title", reference, source,
(date). In many cases the citation was obtained from secondary (and
tertiary) sources. For this reason it was impossible to put every citation
into a consistent format,

In a few cases, papers have been cited which were presented at
symposia or meetings devoted to the present topic, even when the report
title suggests that it does not pertain directly to the topic. This has
been done to show the wide range of items considered relevant (at least
at the time of the meeting, and by the organizing chairman) in past years.
An example is "electroanesthesia".

A few citations of marginal and/or peripheral relationship have also
been included so that the reader may judge the applicability to his indi-
vidual research needs. Examples are reports dealing with the biological
effects of static and alternating magnetic fields, experimental techniques
using radio frequency and microwave radiation (e.g., electron spin reso-
nance, and nuclear magnetic resonance spectroscopy), and microwave expo-~
sure limits, regulations, and standards.

References for a few limited-distribu ion government reports are
available upon request,
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The author welcomes information which will correct errorgs and omis-
sions (both of which no doubt exist). Copies of new papers would be
greatly appreciated, and would encourage updating and revising the biblio-
graphy periodically.
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Tt Zutiine of Peported Biological Phenomena ('Effects’) and
Clinical Man‘festations Attribated to Microwave snd Radio-Frequency
Radiatior, is patterned after that given by R. Murray, et al., in an
article eatitled, “Hov safe are microwaves", which appeared in Non-
Ionizinz Radiation 1(1):7-8 (1969). Some of the "effects" were listed
in the regort by S. 7. Cleary and W, T, Ham, Jr., entitled, "Considera-
tions in the evaluation of the biological effects on exposure to micro-
wave radiation™, (Background document, Part I, 1969, for the Task Force
on Research Planping in Envircnmental Health, Subtask Porce on Physical
Factors in the Favironment). The discussion and suggestions offered by
Byron McLees, Edward Finch, Lewis Gershman, and Christopher Dodge relat-
ing to the Outline are slso g-atefully acknowledged.

Prepais. {7n of the bibliocgraphy was supported by the Burezu of

Medicine ai. “urgery, Department of the Navy, under work unit MF12,.524,
015-0074%5,
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CHAPTER 1

: Feported Biolorical Phenomena (°*Lffects?) and Some
Clinical Manifestations Attributed to Microwave
and Padio~Frequency Padiation (See Note)

A, leating of Organs* (Applications: Diathermy, Ilectrosursery, I'lectro-
coagulation, llectrodesiccation, Tlectrotomy)

J. thole Bodv (temnerature resulation defects), llypernvrexia
2, Skin

3. EBone and Done ifarrov

4. (a) Lens of Lye (cataractous lesions - due to the avascular

nature of the lens vhich prevents adequate lheat dissipatior.,} %

(L) Corneai damage also possille at extremely nirh frecueiclics, 3

5. Crenitalia (tubular repzneration of testicles) E

: ¢. Lrain Z
5 . Sinuses 3

G L T A T L e A

-
4

8. etal Implants (burns near hip nins, etc,)

The effects are :cnerally reversible except for 4a.

B. Chanses in :Mivsiologic Tunction

bt AR

1. Striated :uscle Coutraction
2. Alteration of Diameter of Blood Vessels (increased vasc-:lar
clasticity), Dilation

3. Changes in the Oxidative FProcesses in Tissues and {Organs

4, Liver Inlargenent

5. ltered Sensitivity to Drug Stimuli

6. Decreased Spermatopenesis (decreased fertility, to sterilit-)
7. Altered fex Patio of Births (more girls!)

8. Alteved 'lenstrual Activity

9, Altered Fetal Devclopment

17, becreased Lactatior in lursing lothers

'1. Reduction in iiuresis (La‘t excretior, via urinc output)

12, Altered Teni! Tunction (decreased filtratic~ i+ tulales)
13, tlhanges ir (onciticned Tefleres

14, iecreased ilectrical Yecistance of Skin
e 15. Changes in the Structure of Skin Teccptore of tle (a) ‘i, s-tive,
oy and (b) Llood-Carrying Systers
' 16. Alterdd Llood Tlow fate

* It is also reported that lov levels of irradiation produce a coolirp
affect - "hypercompensation",

Note: Thece effects are listed without comment or endorseuent since the

literature abounds with conflicting reports. In some cases the hasi« for
reporting an "effect” was a single or a non-statistical observatior ihich
may have been drawn from a poorly conceived (and poorly executed) experi-

ment,
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17.

18,
19,

20.
5 210

22,

23,
24,

26.
27.
28.
29.

Alterations ir the Biocurrents (EEG?) of the Cerebral Cortex
(in animals)

Changes in the Rate of Clearance of Tagged Ions from Tissue
Reversible Structural Changes in the Cerebral Cortex snd the
Diencephalon

Electrocsrdiographic (EKC) Changes

Alterations in Sensitivity to Light, Sound, and Olfactory
Stimuld

Functional (a) and Pathological (b) Changes in the Eyes:

(a) decresse in size of blind spot, altered color recogrition,
changes in intraocular pressure, lacrimation, trembling c¢f eye-
1ids; (b) lens opacity and coagulation, altered tissue respira-
tion, and altered reduction-oxidatiom processes

Myocardial Necrosis

Hemorrhage in Lungs, Liver, Gut, and Brain At Tatal Levels
Generalized Degeneration of all Body Tissue of Radiation
Loss of Anatomical Parts

Death

Dehydration

Altered Rate of Calcification of Certain Tissue

C. Central Rervous System Effects

1.
2.
3.
&.
3.
6.
7.
8.
9.

1.
2.
3.
4.

Headaches

Insomnia

Restlessness (Awake and During Sleep)
Electroencephalographic (EEG) Changes

Cranial Nerve Disorders

Pyramidal Tract Lesions

Conditioned Reflex Disorders

Vagomimetic Action of the Heart; Sympaticomimetic Action
Seizures, Convulsions

D. Autonomic Nervous System Effects

Neuro-vegetative Disorders (e.g., alteration of heart rhythm)
Fatigue

Structural Alterations in the Synapses of the Vagus Nerve
Stimulati.n of Parasympathetic Nervous System (Bradycardia),
and Inhibition of the Sympathetic Nervous System

E. Peripheral Nervous Systea Effects

Effects on Locom tor Nerves




F. Psychological Disorders ("Human Dehavioral Studies") - the so-cailed
"Psychophysiologic (and Psychosomatic) Responses"

1. HFeurasthenia - (general "bad" feeling)
2. Depression

3. Impotence

4. Anxiety

5. Lack of Concentration
6. Hypochondria

7. Dizziness

8. Hallucinations

9. Sleepiness

19. Insomnia

11. Increased Irritabi.ity
12. ecreased Appetite
13. Loss of tierory

14, Scalp Sensations

15. Tncreased Fatigability
16. Chest Pain
17. Tremor of the Hanus

Pl L G e 0,

ST P M Py

G. Behavioral Changes (Animal Studies)

Feflexive, Operant, fvoidance, and Niscrimination Behaviors

li. Llood Disorders
. (¥ = in vive) 3
{v = din vitre?

A et el st S8 v

Changes in:
. 1. Blood and Rone “larrov
2. Phagoeyt:.c (polvirorphs) andé Dactericidal unctions of ii-: {7 ,v)
3. Hemolvrsis "ate (increase), (a shortened lifespan of (ot'!
4, Seditentation [ate (increase), (due to i:anfer in gew ot e
levels or arount of fitrinorer (?))
5. lumher of Lrythrocvtes (cecrease), alse nurher of iyr=~ ¢ te-
4. Blood Gluccese Concentration (increase)
7. Llood Wistamine Content
«s Chojecterol and lipids
%« Garma (also u and £) Globulin, and Total Protein Concentration 5
1C, YNumber of Eosinophils
11. Albumin/Glotulin Fatio {decrease) .
12, FHemopoiesis (rate of formation of blood corpuscles)

LA B e A st bR L A

b SR LR

13. Leulopenia (increase in numier of wl.ite cells), and Leuloc-rtosis
14, Feticulocytosis

I. Vascular Disorders

P TRAIRLT WUAZERARIRAA 5 AR 590 DL ATRATIOAAN W0 o 01 075 am weon 2 womn + 1 bm o

1. Throntosis
2. lypertension
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J. Enzyme and Other Biochemical Changes

Changes in activity of:
1. Cholinesterase (V,v)
2. Phosphatase (v)
3. Transaminase (v) -
4., Anmylase {(v)
5. Carboxydismutase

6. Protein Denaturation
7. Toxin, Fungus, and Virus Inactivation (at high radiation dose

1avels), Bacteriostatic Effect

8. ‘Tissue Cultures Killed

9. Alteration in Rate of Cell Division

10, Increased Concentration of RMA in Lymphocytes, and Decreased
Concentration in Brain,.liver, and Spleen

11. Changes in Pyruvic Acid, Lactic Acid, and Creatinine ILxcre.ions

12. cChange in Concentration of Glycogen in Liver (Hyperglvcemia)

13. Alteration in Concentration of 17- Ketosteroids in Urine

T et o B o B e A

{« .letabolic Disorders

B

ERENY

1. Glycosuria (sugar in urine; related with blood supar?)
2. Increase in Urinary Pbenol (derivatives? DOPA?) .
3. Alteration of late of !.etabolic Inzymatic Processes :
4. Al%ered Carbohydrate !Metabolism

ik

w1

L. Gastro-Intestinal Disorders

s

1. Anorexia (loss of appetite)
2. TCpigastric Pain :
3. Constipation :
4, Altered Secretion of Stomach "Digestive Juices" :

- - " 4
YN AT € A8 B B, 4 TR RN SR (T Y SRR P PR RIS 4% MATE I ST e 0, S R T SR ARy

M. Endocrine Gland Changes

PELRRIRN SN

1. Altered Pituitary Tunction
2. Hyperthyroidism :
3. Thyroid Enlargement :
4, Increased Uptake of ladiocactive Iodine by Thyroid Gland -
5. Altered Adrenal Cortex Activity .

6. Decreased Corticosteroids in Blood

7. Decreased Glucocorticoidal Activity

8. lypogonadism (usually decreased testosterone production)

proina i B

Ne. Histological Changes

1. Changes in Tubular Tpithelium of Testicles
2. Cross Changes

SRR IR R RN R e
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0. Gewetic and Chromoscinal Changes

1. Chromosome Aberrations (e.g., linear shortening, pscudochiasm,
diploid structures, amitotic divicion, bridging, "sticky"
chromosomes, irregularities in chromosomal env>lope)

2, Mutations

3. Mongolism

4, Somatic Alterations (changes in cell not involving nucleus or
chromosomes, cellular transformation)

5. Neoplastic Diseases (e.g., tumors)

P. Pearl Chain Effect (Intracellular orientation of subcellular particles,
and orientation of cellular and other (non-biologic) particles)

Also, orientation of animals, birds, and fish in electromagnetic
fields

At ]
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Q. lliscellaneous Effects

1. Sparking between dental fillings
2. Peculiar metallic taste in mouth
3. Changes in Optical Activity of Colloidal Solutions
4. Treatment for Syphilis, Poliomyelitis, Skin Diseases
5. Loss of Hair
6. Brittleness of Hair
7. Sensations of Buzzing Vibrations, Pulsations, and Tickliny About
the Head and Ears
) 8. Copious Perspiration, Salivation, arnd Protrusion of Tongue
9. Changes in the Operation of Implanted Cardiac Pacemakers
. 10. Changes in Circadian Rhythms
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Dear Board of Supervisors;

Fiber should be prioritized, per NTIA. This is a once in a lifetime opportunity as these
federal dollars will not be available in the future. The Board should take advantage of these
funds to provide futureproof, superior fiber optic broadband connections rather than slow,
unreliable, expensive, unregulated and hazardous wireless broadband that requires

hundreds of new antennas in our residential neighborhoods. Wireless technology utilizes at

least ten times more power:

https://www.researchgate.net/publication/224240247 Energy_Consumption_in_Wired_and_
Wireless_Access Networkscompared to wired technologies and significantly increases our
carbon footprint


https://www.researchgate.net/publication/224240247_Energy_Consumption_in_Wired_and_Wireless_Access_Networks
https://www.researchgate.net/publication/224240247_Energy_Consumption_in_Wired_and_Wireless_Access_Networks

EMFscientist.org

Date: October 15, 2019

To: The Secretariat of the U.N. Human Rights Council Advisory Committee
OHCHR - United Nations Office at Geneva, Switzerland

Re: Comments on the U.N. Human Rights Commission’s Resolution entitled,
“New and Emerging Digital Technologies and Human Rights” — adopted
July 11, 2019

From: These comments are being transmitted on behalf of the Advisors to the
International EMF Scientist Appeal®.

The International EMF Scientist Appeal was initiated in May 2015 and is addressed
to the U.N. Secretary General, the World Health Organization Director General, the
Executive Director of the U.N. Environment Programme and to all Member States. It
IS now signed by over 240 scientists in 43 nations who have published peer-reviewed
papers on the biological or health effects of non-ionizing electromagnetic fields
(EMF), part of the electromagnetic spectrum that includes extremely-low frequency
(ELF) electromagnetic fields emitted by electrical power delivery networks and
electrical devices; and radiofrequency radiation (RFR) used for wireless
communications. Scientists who have published peer-reviewed papers in related
fields and have been significantly engaged in EMF education, are recognized as
Supporting Scientists.?

The Appeal urgently calls upon the United Nations, the WHO, UNEP and the UN
Member States to address the global public health concerns related to exposure to cell
phones, power lines, electrical appliances, wireless devices, wireless utility meters

and wireless infrastructure in residential homes, schools, communities and businesses.
The greatest concerns of these scientists are for the protection of children, pregnant
women and for those who are electromagnetically hypersensitive.

e The World Health Organization (WHO) is encouraged to exert strong leadership in
fostering the development of more protective EMF-exposure guidelines, to call for
precautionary measures, and to educate the public about health risks, particularly risks

! International Appeal: Scientists call for protection from non-ionizing electromagnetic field exposure, European
Journal of Oncology, Vol. 20, 2015/12/01, pp. 180-182
2 See https://emfscientist.org



posed to children and fetal development. By not acting, the WHO is failing to fulfill its
role as the preeminent international public health agency.

e The United Nations Environmental Programme (UNEP) is the U.N.’s “voice for the
environment” and is uniquely positioned to take a planetary view of the potential for
harm that EMF pollution presents to living organisms world-wide including well-being,
health, reproduction, survival and evolution. We encourage the U.N. to ask UNEP to
evaluate the scientific evidence and initiate an assessment of alternative exposure
standards and practices that could substantially lower environmental exposures to non-
ionizing electromagnetic fields. This request was restated in a letter to Inger Andersen,
UNEP’s Executive Director, on July 9, 2019, but there has been no formal reply to date.

e In September 2017, the Advisors to the Appeal recommended that—in keeping with the
U.N. Guiding Principles on Business and Human Rights to “Protect, Respect and
Remedy"-5G wireless communications technologies should be subjected to an
independent health and safety assessment before they are deployed. It is required for
newly-developed drugs and should be mandatory for all non-ionizing electromagnetic
fields to which a large population is or is going to be exposed.

Technological innovation offers social and economic benefits to society. Wireless
communication technologies are rapidly becoming an integral part of every economic sector.
But there is a rapidly growing body of scientific evidence of harm to people, plants, animals,
and microbes caused by exposure to these technologies. It is our opinion that adverse health
consequences of chronic and involuntary exposure of people to non-ionizing electromagnetic
field sources are being ignored by national and international health organizations despite our
repeated inquiries as well as inquiries made by many other concerned scientists, medical
doctors and advocates. This constitutes a clear violation of human rights, as defined by the
United Nations:

“Human rights are rights inherent to all human beings, regardless of race, sex, nationality,
ethnicity, language, religion, or any other status. Human rights include the right to life and
liberty, freedom from slavery and torture, freedom of opinion and expression, the right to
work and education.”

We strongly urge the U.N. Human Rights Council to be a strong voice for the human rights
of all people and an effective catalyst within the United Nations with regards to seeking
greater health protection for humankind and both flora and fauna from serious harm and
increased health risks posed by non-ionizing electromagnetic fields.

Sincerely,

Elizabeth Kelley, MA
Director, EMFScientist.org

On behalf of Scientific Advisors to the International EMF Scientist Appeal:
Annie Sasco, MD, DrPH; Ronald L. Melnick, PhD.; Magda Havas, PhD; Henry Lai, PhD; and,
Joel M. Moskowitz, PhD.



BOYLE HEIGHTS COMMUNITY GARDEN

To: Los Angeles County (“LAC”) Board of Supervisors Members:
Hilda L. Solis, Holly J. Mitchell, Janice Hahn, Kathryn Barger, Lindsay Horvath
Cc:  Chair LA County Regional Planning Department (“LACRPD”): Yolanda Duarte-White,
Director of Public Works: Mark Pestrella, Dawyn R. Harrison, Acting County Counsel
From: 5G Free California, Inc.

Re: Petition Relating to Proposed Amendments to Title 16 & 22 (Vote on Final Passage
Scheduled for December 6, 2022)

Date: December5, 2022

Dear LAC Board of Supervisors Members (and Other Concerned with the above captioned matter):

Our organization Boyle Heights Community Garden strongly urges that you Board of Supervisors
Members vote ‘No” on the above captioned matter. Our organization is focused on sustainability, our
environment and the communities’ wellbeing. We are deeply concerned that a vote in favor of
amendments to Titles 16 and 22 will cause great harm to our members and all the residents of Los
Angeles, County.

Communities in East Los Angeles, have been victims of environmental racism for decades, being
environmentally impacted by many contaminants. Our soil is contaminated by lead and arsenic from
EXIDE (battery recycling center). Our air is polluted by the car smog of heavy traffic from six major
freeways that surrounds us. The racism has expanded to even the number of trees planted in our streets.
Our water is contaminated. We have been victimized and being lack of our basic human rights, clean air,
water and soill!

Now the Board of Supervisors, advice by the Planning Commission, in an effort to make a buck is willing to
risk the wellbeing of our communities once again. This ordinance, as drafted, eliminates requirements
regarding distance between cell towers; advance notice or provide to our residents the opportunity to
appeal. There are no fire (specially electrical fires) setbacks in front of homes, schools, daycare and
hospitals allowing little to no time to escape in the event of fires and earthquakes.

Not allowing for fire setbacks could potentially set us up for severe or even deadly fires. California has
suffered devastating fire losses due to telecom equipment, yet no wireless carrier or their agents carry
liability insurance for claims of injury or death* In fact since 2007 four major Southern California fires
were caused by telecommunication equipment failures including the Woosley fire, which caused $6
billion worth of damages and devastated Los Angeles County. The criminal investigation by Attorney
General found that “Consistent with the scientific findings contained in the report issued by Cal Fire and
the Ventura County Fire Department, investigators determined that electrical and communication



equipment owned by Southern California Edison caused the Woolsey Fire”**. This fire claimed many
lives, displaced approximately 295,000 people,(** https://oag.ca.gov)

These ordinances will not close the “Digital Divide.” We have an abundance of cell service in our
neighborhood and yet many cannot afford safe, inexpensive and reliable internet access. A viable solution
to closing the “digital divide” is fiber optics. This proposed wireless build-out is depriving low income and
minority communities of an immediately viable, safe, fast, cyber-secure, energy efficient alternative.
According to a research from the USC study, “Who gets access to Fast Broadband? Evidence from Los
Angeles County,” by Dr. Hernan Galperin, “The findings indicate that competition and fiber-based services
are less likely in low-income areas and communities of color, with the most severe deficits observed in
census block groups that combine poverty and a large percentage of people of color.”

Other Concerns:

The Board of Supervisors is overriding federal statutes/protections: Public entities such as counties must
comply with the Historic Preservation Act, the Endangered Species Act, the Americans with Disabilities
Act, and the Fair Housing Amendments Act. In its search for a balanced solution for cell towers, it will be
beneficial for the Board of Supervisors to consider these federal statutes they preempted by the 1996
Telecommunications Act.

No environmental assessments: California Environmental Quality Act (CEQA) and federal National
Environmental Policy Act (NEPA). No residential setbacks between homes/towers. Antennas and cell
tower will be set in their front yard may also violate FCC guidelines and no Environmental Impact Report
will be required.

California Consumer Privacy Act: These ordinances will deny millions of constituents and stakeholders in
Los Angeles County their right to opt out from the most personal and private information being packaged,
sold, and resold without their consent. The California Consumer Privacy Act established in 2018, new
amended protections in 2020, in the areas of privacy, technology and consumer rights ensure that
consumer’s privacy and data rights are safeguarded.

We look to your support to oppose these ordinances and encourage the option of municipal fiber-optic,
wired broadband. Los Angeles County could follow the example of the city of Chattanoga,TN, their
Community Fiber Optic network proved to be energy efficient, reduced power outages, bridged digital
divide, decreased environmental damage, enable job creations and retentions. There are so many
illegalities in the proposed amendments, really think about WHO will benefit from this changes!!!

Adopt the redline provided by Fiber First LA. Oppose these ordinances; let’s explore safer, protective
practices that reflect heightened vigilance, care, and precaution by our publicly elected Board of
Supervisors.

We deeply appreciate your consideration and support.

Sincerely,

Brenda Trujillo-Martinez

Director of BHCG
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Genetic effects of non-ionizing electromagnetic fields
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ABSTRACT

This is a review of the research on the genetic effects of non-ionizing electromagnetic field (EMF),
mainly on radiofrequency radiation (RFR) and static and extremely low frequency EMF (ELF-EMF).
The majority of the studies are on genotoxicity (e.g, DNA damage, chromatin conformation
changes, etc.) and gene expression. Genetic effects of EMF depend on various factors, including
field parameters and characteristics (frequency, intensity, wave-shape), cell type, and exposure
duration. The types of gene expression affected (e.g., genes involved in cell cycle arrest, apoptosis
and stress responses, heat-shock proteins) are consistent with the findings that EMF causes genetic
damages. Many studies reported effects in cells and animals after exposure to EMF at intensities
similar to those in the public and occupational environments. The mechanisms by which effects are
induced by EMF are basically unknown. Involvement of free radicals is a likely possibility. EMF also
interacts synergistically with different entities on genetic functions. Interactions, particularly with
chemotherapeutic compounds, raise the possibility of using EMF as an adjuvant for cancer treat-
ment to increase the efficacy and decrease side effects of traditional chemotherapeutic drugs.
Other data, such as adaptive effects and mitotic spindle aberrations after EMF exposure, further
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support the notion that EMF causes genetic effects in living organisms.

Introduction

This is a review on studies on the genetic effects of non-
ionizing electromagnetic fields (EMF). We will concen-
trate on two parts of the EMF spectrum which are
common in our environment: static and extremely low-
frequency electromagnetic fields (ELF-EMF) and radio-
frequency radiation (RFR).

Studies are summarized in Supplements 1 (RFR) and
2 (static/ELF-EMF). Basically, there are two types of
studies: genetic damages and gene expression. The
research covers a wide area of biological systems: both
in vitro and in vivo involving many animal and cell
models, and various exposure conditions. First, a few
words have to be said on the exposure set-ups used in
these studies. It is relatively easy to set up a reliable
exposure system for static and ELF-EMF. Most exposure
systems used these studies are generally satisfactory.
However, it is difficult to set up good exposure systems
for RFR studies. In my opinion, most set-ups are rela-
tively satisfactory, considering that there is no perfect
guideline on what is a good system. However, preferably,
incident power density and specific absorption rate
should be provided in each study. These are generally
lacking when telecommunication devices, such as cellu-
lar phones, are used in a study. It becomes difficult to

compare the results of these studies with other studies
using exposure systems. It is not totally without merit to
use these devices for studies. If properly set up, these
devices provide more realistic exposure parameters.
A general problem is that some researchers generally
showed ignorance on the independent variable, i.e.,
EMF, that they worked on.

Regarding biological measurements, with few excep-
tions, the researcher are generally knowledgeable in the
methodology used. However, there are studies that
showed that the researchers are not familiar with the
methodology that they used in their studies. An example
is the use of the “Comet assay” to determine DNA strand
breaks. 31% of the studies listed in Supplements 1 and 2
used the “Comet assay”. A few words have to be said on
it. Different versions of the assay have been developed.
These versions have different detection sensitivities and
can be used to measure different aspects of DNA strand
breaks. A comparison of data from experiments using
different versions of the assay may be misleading.
Another concern is that most of the ‘comet assay’ studies
were carried out by experimenters who had no prior
experience on the assay. My experience with the
‘Comet assay’ is that it is a very sensitive assay and
requires great care in performing. Thus, different detec-
tion sensitivities could result from different
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experimenters, even following the same procedures. One
way to solve this experimental variation problem is for
each researcher or laboratory to report their sensitivity
of the ‘Comet assay’, e.g., threshold of detecting strand
breaks in human lymphocytes exposed to x-rays. This
information is generally not available from the EMF-
genotoxicity studies. However, in one incidence, an
incredibly high sensitivity was even reported (Malyapa
etal, 1998), suggesting the inexperience of the research-
ers on the assay.

Supplements 1 and 2 show that the majority of studies
reported genetic effects of EMF (66% for RFR and 79%
for static/ELF-EMF). Thus, it is safe to conclude that
genotoxic effects of EMF have been reported. The most
common effects found are: DNA strand breaks, micro-
nucleus formation, and chromosomal structural
changes. There are not many studies on mutation.
Thus, it is not known whether these genotoxic effects
transform into mutation and involved in carcinogenesis.
Interestingly, available data do not suggest mutagenic
effect after RFR exposure (Chang et al., 2005; Meltz et al.,
1990; Ono et al., 2004; Takahashi et al., 2002); whereas
most static/ELF-EMF studies (Chahal et al., 1993; Mairs
et al., 2007; Miyakoshi, 1997; Miyakoshi et al., 1998,
1996; Potenza et al., 2004; Wilson et al., 2015) suggested
some mutagenic effects. Another interesting speculation
is that ELF EMF acts as a promoter of cancer in the
presence of an initiator by modulation of signaling path-
ways involved free radicals and apoptosis (Lacy-Hulbert
et al, 1998). Such a possibility has not been well
investigated.

There are similarly many studies that showed changes
in gene expression after EMF exposure (Supplement 3).
Changes in expression of many different genes have
been reported. Studies in gene expression by static/ELF-
EMF are far more diversified that those of RFR. The
most interesting results are the expression of genes
related to stress response both in vitro and in vivo in
plans and animals. Another important finding is the
expression of heat shock proteins, particularly HSP70,
which is an important protein involving in protein mis-
folding and protecting cells from environmental stress.

The data point to four areas of interest: involvement
of free radicals, effects at low-intensity of exposure,
contributions of exposure parameters and biological
system being studied, and interaction with other entities.
Let us look at each of these four topics.

Involvement of free radicals (Citations of refer-
ences in italic in this section are in Supplements 1
and 2)

Effects of EMF on cellular free radical processes have
been reported in many experiments (cf. Lai, 2019;
Yakymenko et al., 2016). It is conceivable that an

increase in free radicals in cells could cause macromo-
lecular damages including DNA. There are many
reports on involvements of free radicals in genetic
processes, including both reactive oxygen species and
reactive nitrogen species: RFR - Agarwal et al., 2009;
Alkis et al., 2019a, b, 2021; Bektas et al, 2020;
Bourdineaud et al, 2017; Burlaka et al, 2013; De
Iuliis et al., 2009; Duan et al., 2015; Gajski and Garaj-
Vrhovac 2009; Garaj-Vrhovac et al., 2009, 2011; Guler
et al., 2010; Giirler et al., 2014; Houston et al., 2019;
Kesari et al, 2011, 2014; Khalil et al., 2012; Kumar
et al, 2010; Lai and Singh, 1997; Li et al. 2018: Liu
et al., 2013a, b; Luukkonen et al., 2009; Manta et al.
2017; Magha et al, 2015b; Meena et al. 2014
Millenbaugh et al., 2008; Odaci et al., 2016; Pandey
et al., 2017; Pandey and Giri, 2018; Qin et al., 2019;
Sahin et al., 2016; Shahin et al., 2013, 2019; Sharma and
Shukla, 2020; Sokolovic et al., 2015; Sun et al. 2017;
Tkalec et al., 2013; Vafaei et al. 2020; Varghese et al.,
2018; Veerachari and Vasan, 2012; Vili¢ et al., 2017;
Wang et al., 2015 Wu et al, 2008; Xu et al, 2010;
Yakymenko et al., 2018; Yao et al., 2008; Zong et al.
2015; Zothansiama et al., 2017; Static and ELF EMF -
Alcaraz et al., 2014; Amara et al., 2007b; Ashta et al.,
2020; Hosseinabadi et al., 2020; Bertea et al., 2015;
Butdak et al., 2012; Consales et al.,, 2018; Dong et al.
2019; Jajte et al., 2001; Jouni et al., 2012; Kimsa-Dudek
et al. 2018; Kindzelskii and Petty, 2000; Lai and Singh,
1997b, 2004; Li et al, 2001; Luukkonen et al., 2014;
Rageh et al., 2012; Shokrollahi et al., 2018; Solek et al.,
2017; Wang et al., 2020; Wolf et al., 2005; Yin et al.,
2016; Yokus et al., 2008; Yuan et al., 2020; Zhang et al.,
2016. Brief descriptions of these reports are in
Supplements 1 and 2. However, changes in cellular
free radical and genetic processes do not imply
a cause—effect relationship. A convincing argument on
direct involvement of free radicals on EMF-induced
genetic changes comes from data showing that the
effects could be blocked by free radical scavengers
(e.g., antioxidants) e.g., see Lai and Singh (1997;
2004). The free radicals involved probably include
both reactive oxidative species (ROS) and reactive
nitrogen species (RNS) (Lai and Singh, 2004). RNS
(e.g., nitric oxide) have longer mean free path than
ROS (e.g., hydroxyl radical) and could cause more
widespread cellular molecular damages. Nitric oxide
can further enhance iron-mediated free radical forma-
tion via its effects on iron metabolism and release of
iron from ferritin (Reif and Simmons 1990; Richardson
and Ponka 1997) that generates ROS via the Fenton
reaction. Nitric oxide can either be mutagenic or cyto-
toxic. It is mutagenic when the intracellular level of
reduced glutathione is low, but cytotoxic (leading to



apoptosis and inhibition of tumor growth) in a thiol-
rich environment that favors the formations of toxic
nitrosothiols (Felley-Bosco 1998). These situations
could occur under EMF exposure.

The mechanisms on how EMF affects free radicals in
cells are not known. There are various speculations.
Readers may be interested to take a look at these pub-
lications: Barnes and Greenebaum (2015); Binhi and
Prato (2017); Davila et al. (2005); Dodson et al. (2013);
Hore (2019); Hore and Mouritsen (2016); Kirschvink
et al. (2001); Landler and Keays (2018); Sheppard et al.
(2017); Sherrard et al. (2018); and Sisakht et al. (2020).

Furthermore, it has to be pointed out that EMF-
induced genetic effects have been observed without
free radical changes (Alcaraz et al., 2014; Ferreira et al.,
2006; Furtado-Filho et al., 2014) and free radical changes
without genetic effects (Frahm et al., 2006; Senturk et al.,
2019; Tiwari et al., 2015; Tomruk et al., 2010) have also
been reported. This may imply that mechanisms other
than free radicals are involved,

Effects at low exposure intensities

There are many reports of genetic effects induced by low
intensities of EMF. The studies are listed in Supplement 4.
This is an important topic to consider since living organ-
isms are being constantly exposed to low levels of EMF in
the occupational and public environments. This is particu-
larly true for ELF-EMF, since intensities of ELF-EMF in the
environment are in microtesla (uT) levels, even exposure to
fields from electrical appliances rarely exceed 10 microtesla
(i.e., 0.01 mT). However, most laboratory cell and animal
studies in ELF-EMF used fields in the millitesla (mT) level.

A survey of level of RFR in the environment of
various countries (Amoako et al., 2009; Aris
et al., 2020; Bhatt et al., 2016; Dhami, 2012; Dode et al.,
2011; Estenberg and Augustsson, 2014; Firlarer et al.,
2003; Frei et al, 2009; Hardell et al., 2016, 2017;
Henderson and Bangay, 2006; Joseph et al., 2008, 2010;
Kim and Park, 2010; Kurnaz and Aygun, 2020; Lahham
and Hammash, 2012; Lahham et al., 2015, 2017; Sagar
et al., 2018; Tell and Kavet, 2014; Thuroczy et al., 2006;
Urbinello et al., 2014; Viel et al., 2009; Waldmann-
Selsam et al., 2016) gave a mean power density level of
0.00259 mW/cm® and median of 0.000545 mW/cm®.
Reports (Abuasbi et al. 2018; Al-Badi, 2012; AL-rajhi,
2014; Eskelinen et al., 2002; Ilonen et al., 2008; Lindgren
et al,, 2001; Roosli et al., 2011) on the levels of magnetic
fields in the human environment came up with a mean
level of 0.0036 mT and median level of 0.00062 mT.
Much higher exposure levels could be found in occupa-
tional situations. Operators and technicians in a power
plant could be exposed to 0.0126 mT, whereas the
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magnetic field level in the vicinity of a power transmis-
sion line could be as high as 0.0482 mT (Hosseinsbadi
et al., 2020).

Besides genetic effects, other physiological processes
have also been reported to be affected by low-intensity
EMFs, e.g., RFR: retarded development of frog
(Balmori, 2010; 88.5-1873.6 MHz cell phone base sta-
tion emission; 0.00859-0.00325 mW/cm?); slowing of
circadian rhythm in cockroach (Bartos et al., 2019;
broadband RF noise; 0.000429 mT); changes in electri-
cal activities in rat sciatic nerve (Comelekoglu et al,,
2018, 1800-MHz RFR; 0.00421 W/kg); delayed growth
in rose (Grémiaux et al, 2016; 900 MHz RFR;
0.00072 W/kg); retarded memory in rat (Nittby et al,,
2008; 900 MHz GSM signal; 0.0006 W/kg); adrenal
gland stimulation in rat (Perov et al., 2019; 171 MHz
RFR; 0.0006 W/kg); human blood mononucleus cells
showed higher immunological activates (Szymanski
et al., 2020; 0.024 W/kg) (see also the Table in Lai,
2018 on low-intensity effect on neurological functions);
static and ELF-EMF: decreased number of living and
quality of movement of sperms of mouse (de Bruyn and
de Jager, 2010; 50-Hz MF 0.0005-0.077 mT) and free
radicals (see Table 1: ,Free radical effects observed at
low intensities of static and ELF-EMF” in Lai, 2019, effects
have been observed with exposure to a 50 Hz MF of
0.0005 mT). In addition, mechanisms have evolved for
organisms to detect very low levels of static EMF, e.g., 26
nT (i.e., 0.000026 mT) in honey bees (Kirschvink et al.,
1992); 20 microV/cm in platypus (Manger and Pettigrew,
1996); and 2-3 nT in songbird (Pakhomov et al., 2017).
These capabilities of detecting very low-intensity static/
ELF EMF fields is actually not surprising because they are
results of evolution over millions of years to enable the
survival of the species. On the other hand, these functions
are much vulnerable to disturbance from recent man-
made EMF. However, it is a little surprising that RFR at
very low intensity could also cause biological effect. The
REFR studied are mostly man-made and have only existed
in the environment in the last several decades. This points
to a possibility that EMFs (RFR and static/ELF EMF), in
general, act on some common unknown basic biological
mechanisms.

Interaction effects (citations of references in
italic in this section are in supplements 1 and 2)

Another important observation of the studies is that
EMF can interact with other entities and synergistically
cause genetic effects. These entities include:

RFR: Chemical mutagens (Baohong et al., 2005); ultra-
violet ray (Baohong et al., 2007); 17-B-estradiol (Cervellati
et al., 2013); bee venum (Gajski and Garaj-Vrhovac, 2009);
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garlic (Gurler et al., 2014); y-radiation (He et al., 2017; Ji et
al., 2016; Jiang et al., 2013); clastogens (Kim et al., 2008);
incoherent electromagnetic noise (Lai and Singh, 2005;
Wu et al, 2008; Yao et al, 2008); lipopolysaccharide
(Lameth et al, 2020; Zuo et al, 2015); mitomycin
C (Maes et al., 1996; Sannino et al, 2011,2017; Zeni et
al., 2012a; Zhang et al., 2002); x-rays (Manti et al., 2008;
Gapeyev et al., 2014; Sannino et al, 2014); aphidicolin
(Tiwari et al, 2008); picrotoxin (Lépez-Martin et al.,
2009); bleomycin (Koyama et al., 2003; Zong et al., 2015)
and doxorubicin (Zhijian et al., 2010).

Static - and ELF-EMF: Zinc (Amara et al., 2007);
Tremozolomide (Ashta et al., 2020); Cisplastin (Buldak
et al., 2012; El-Bialy et al, 2013; Chen et al., 2010;
Mahmoudinasab and Saadat, 2018a; Sanie-Jahromi
and Saadat, 2017; Sanie-Jahromi et al., 2016);
Bleomycin (Cho et al., 2007; Sanie-Jahromi and Saadat,
2017); Gadolinium (Cho et al., 2014); alkaline-ph (Fan
et al., 2018); natural radioactivity in soil (Jouni et al.,
2012); sodium fluoride (Kimsa-Dudek et al., 2018, 2020);
gamma radiation (Arruda-Neto et al., 2009; Kubinyl
et al., 2010; Lagroye and Poney, 1997; Mairs et al.,
2007); hydrogen peroxide and methyl methane sulfonate
(Koyama et al., 2008); menadione (Luukkonan et al.,
2011, 2014, 2017; Markkanen et al., 2008), morphine
(Mahmoudinasab  and  Saadat, 2018b); X-ray
(Miyakoshi et al.,, 1996b; 1999, 2000; Teodori et al.,
2014; Udroiu et al., 2015); Xenobiotics (Moretti et al.,
2005); lipopolysaccardide (Nakayama et al., 2016); heat
(Robison et al., 2002); N-methyl-N’-nitro
-N-nitrosoguanidine, 4-nitroquinoline N-oxide, ben-
zene, 1,4-benzenediol, 1,2,4-benzenetriol (Scassellati
Sforzolini et al., 2004; Villarini et al., 2000); mineral oil
(Skyberg et al., 2001); Paclitaxel (Sun et al., 2012); IR
(Yoon et al., 2014); FeCl, (Zmyslony et al., 2000); UV
(Zmyslony et al., 2000).

Most of the compounds that have been shown to
interact with EMF are mutagens. This is important
because in real-life situations, a person is usually
exposed simultaneously to EMF and many different
environmental factors, including mutagens. On the
other hand, some of these entities are drugs used in
cancer chemotherapy. EMF can possibly be used as an
adjuvant in chemotherapy to enhance the anticancer
efficacy of these drugs and decrease their side-effects.
Thus, synergism of these entities with EMF should be
further studied.

However, it is important to point out that are reports
(listed below) that showed no significant interaction
effects.

RFR: Mitomycin C (Hansteen et al., 2009; Kerbacher
et al., 1990; Maes et al., 1997, 2000, 2001, 2006; Zhijian
et al., 2009); Adrimycin (Kerbacher et al., 1990); x-ray

(Maes et al., 2000; Stronati et al., 2006); proflavin (Meltz
et al., 1990); 3-Chloro-4-(dichloromethyl)-5-Hydroxy-2
(5 H)-furanone (an environmental mutagen) (Sannino
et al., 2009; Verschaeve et al., 2006).

Static - and ELF-EMF: Methylmethane sulfonate,
chromate (Cantoni et al., 1996); UV (Cantoni et al.,
1996; Mizuno et al., 2014); ionizing radiation, H,0,,
mitomycin C (Jin et al., 20112, 2014); IR and H,0, (Jin
et al, 2015 Yoon et al, 2014); chemical mutagens
(Verschaeve et al., 2011); heat (Williams et al., 2006).

Effects of waveform

Two other important findings of recent studies are that
the effects of EMF are waveform specific and cell-type
specific (Supplement 5). These findings underscore the
complicity of interaction of EMF with biological tissues
and may partially explain why effects were observed in
some studies and not others. It is essential to understand
why and how certain wave-characteristics of an EMF are
more effective than other characteristics in causing bio-
logical effects, and why certain types of cells are more
susceptible to the effect of EMF? The fact that “there are
different biological effects elicited by different EMF
wave-characteristics” is a critical proof for the existence
of non-thermal effects.

Wave-from dependency is one of the major puzzle-
ments of Bioeletcromagnetics research. In the 1970s,
research in the laboratories of Ross Adey (Bawin
et al.,1975; 1978) and Carl Blackman (Blackman et al,,
1979) showed the importance of modulations on the
EMF-carrier frequency on calcium efflux from cells.
Other biological effects of EMF also showed wave-form
dependency, e.g., see discussion in Lai (2018) on neuro-
logical effects of RFR. And, research presented here also
showed similar dependency in EMF-induced genetic
effects. So far, there has not been a credible unifying
explanation for the “wave-form dependency effect”.

Regarding cell-type specificity, one can speculate that:
1. Cells that are metabolic active are more susceptible to
EMEF effects with an increase in generation of free radical
in the mitochondria; 2. Cells that have higher anti-
oxidative activities are less susceptible; 3. Transitional
elements, e.g., iron, may play a role in the effect via the
Fenton reaction (see Lai, 2019). Brain cells contain
a relatively high concentration of free iron, particularly
intercalated in the DNA molecules, and are more sus-
ceptible; 4. Cell cycle arrests are common in cells
exposed to EMF. It may be a response to repair genetic
damages caused by EMF. If damage could not be
repaired, cell death occurs, particularly via apoptosis,
which is a common outcome after EMF exposure.
These effects are consistent with the gene expression



studies, showing activation of genes involved in both cell
death and repair. 5. If genetic damaged cells are allowed
to survive, cancer may occur. However, if they die, the
risk of cancer would actually be reduced. But, other
detrimental health outcomes may occur, e.g., death of
brain cells could lead to neurodegenerative diseases.
Increased incidences of degenerative diseases (including
Alzheimer’s disease, amyotrophic lateral sclerosis,
dementia, and motor dysfunctions) after EMF exposure,
particularly under occupational conditions, have been
reported (Gervasi et al. 2019; Gunnarsson and Bodin
2018, 2019; Huss et al. 2018; Koeman et al. 2017;
Jalilian et al. 2018; Pedersen et al. 2017; Sorahan and
Mohammed 2014).

Discussion

The main question is whether EMF exposure could
cause genetic effects? It is pertinent here to quote
a recent statement made by two prominent bioelectro-
magnetic researchers (Barnes and Greenebaum, 2020):
“The evidence that weak radiofrequency (RF) and low-
frequency fields can modify human health is still less
strong, but the experiments supporting both conclusions
are too numerous to be uniformly written off as a group
due to poor technique, poor dosimetry, or lack of blind-
ing in some cases, or other good laboratory practices.”
Allin all, in the studies reviewed in Supplements 1 and 2,
approximately 70% of them showed effects. One could
say that EMF exposure can lead to genetic changes.
Some genetic damages could eventually lead to detri-
mental health effects. However, the mechanisms remain
to be uncovered. But, knowing the mechanism is not
necessary to accept that the data are valid. It is also
a general criticism that most EMF studies cannot be
replicated. I think it is a conceptual and factual mis-
statement. Replication is also not a necessary and suffi-
cient condition to believe that certain data are true.
Scientific studies are hardly replicated. Rational funders
do not generally fund replications. All scientists should
know that it is very difficult to replicate exactly an
experiment carried out by another lab. This is particu-
larly true when the effects of EMF depend on many
unknown factors. By the way, not many replication
experiments have been carried out in EMF genetic-
effect research to justify the statement that “data from
EMF are not replicable”. In some cases, the experimen-
ters deliberately changed the procedures of an experi-
ment that they were supposed to be replicating and
claimed that their experiment was a replication, for
example, compare the experimental procedures of Lai
and Singh (1995) and Malyapa et al. (1998).
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To prove an effect, one should look for consis-
tency in data. Genetic damage studies have shown
similar effects with different set-up and in various
biological systems. And, the gene expression results
(Supplement 3) also support the studies on genetic
damages. Expression of genes related to cell differen-
tiation and growth, apoptosis, free radical activity,
DNA repair, and heat-shock proteins have been
reported. These changes could be consequences of
EMF-induced genetic damages. In addition, other
effects of EMF, such as mitotic-spindle disruption
(De Amicis et al., 2015; Hintzsche et al., 2011; Li
et al., 2013; Schrader et al, 2011, 2008; Tkalec
et al., 2009) and “adaptive” effects, i.e., the ability of
concomitant exposure of RFR to decrease the geno-
toxic effects of other agents, such as ionizing radia-
tion (He et al., 2017; Ji et al.,, 2016; Jiang et al., 2012,
2013; Sannino et al, 2014, 2017, 2011; Sun et al,
2016; Zeni et al., 2012; Zong et al., 2015) also support
the notion that EMF exposure could affect genetic
processes in cells. In conclusion, there are enough
reasons to believe that genetic effects of EMF are
real and possible.

During cell phone use, a relatively constant mass of
tissue in the brain is exposed to the radiation at relatively
high intensity (peak specific absorption rate (SAR) of
4-8 W/kg). Many papers have reported genetic effect/
DNA damage at much lower SAR (or power density)
(see Supplement 4). This questions the wisdom of the
several exposure standard-setting organizations in using
the obsolete data of 4 W/kg (whole-body averaged SAR)
as the threshold for exposure-standard setting.
Furthermore, since critical genetic mutations in one
single cell are sufficient to lead to cancer and there are
millions of cells in a gram of tissue, it is inconceivable
that some standards have changed the SAR from aver-
aged over 1 gm to 10 gm of tissue. (The limit of localized
tissue exposure has been changed from 1.6 W/kg aver-
aged over 1 gm of tissue to 2 W/kg over 10 gm of tissue.
Since distribution of radiofrequency energy is non-
homogenous inside tissues, this change allows a higher
peak level of exposure.) What actually needed is a better
refinement of SAR calculation to identify ‘peak values’ of
SAR inside the brain.

Any effect of EMF has to depend on the energy
absorbed by a biological entity and on how the energy
is delivered in space and time. Aside from influences
that are not directly related to experimentation (Huss
et al., 2007), many factors could influence the outcome
of an experiment in bioelectromagnetics research.
Frequency, intensity, exposure duration, and the num-
ber of exposure episodes can affect the response, and
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these factors can interact with each other to produce
different effects. In addition, in order to understand the
biological consequences of EMF exposure, one must
know whether the effect is cumulative, whether com-
pensatory responses result, and when homeostasis will
break down. A drawback in the interpretation and
understanding of experimental data from bioelectro-
magnetic research is that there is no general accepted
mechanism on how EMF affects biological systems.
Since the energy level is not sufficient to cause direct
breakage of chemical bonds within molecules, the effects
are probably indirect and secondary to other induced
chemical changes in the cell. The mechanisms by which
EMF causes genetic effects are unknown. This author
suspects that biological effects of EMF exposure are
caused by multiple inter-dependent biological
mechanisms.
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Supplement 1

Genetic effects of radiofrequency electromagnetic radiation (*study with no effect observed)
Study reported effect =237 (66%); study reported no effect = 124 (34%) (Literature up to

January 2021).

Exposure conditions

Results

*Agarwal et al. (2009)

Human semen sample to
cell phone radiation in
talk mode for 1 h

No significant DNA damage, increase in
reactive oxygen species; decrease in sperm
motility and viability.

Aitken et al. (2005)

Mice to 900-MHz RFR for
7 days at 12 h/day; SAR
0.09 W/kg

Significant damage to Mitochondrial
genome and nuclear B-globin locus in
epididymal spermatozoa.

Akdag et al. (2016)

Male Wistar-Albino rats
to 2400 MHz RFR from a
Wi-Fi signal generator
for a year; SAR 0.000141
(min)- 0.007127 (max)
W/kg

No significant change in DNA single strand
breaks (Comet assay) in brain, kidney, liver,
and skin tissues, increased in testes.

Akdag et al. (2018)

Men who used cell
phone for different
durations per day; peak
head SAR 0.45-0.79
W/kg

Increased DNA single strand breaks (Comet
assay) in ear canal hair follicle cells; a dose-
response relationship was observed.

Akhavan-Sigari et al.
(2014)

Resected Glioblastoma
multiforme (GBM) brain
tumors from human
patients

Increased mutant type of p53 expression in
the peripheral zone of GBM in patient who
use cell phone form >3h/day; the increase
was significantly correlated with shorter
overall survival time.

Alkis et al. (2019a)

Rats exposed to 900
MHz (brain SAR 0.0845
W/kg), 1800 MHz
(0.04563 W/kg), and
2100 MHz (0.03957
W/kg) RFR 2 h/day for 6
months

Increased DNA single strand break (Comet
assay), oxidative DNA damage, and oxidative
stress in brain frontal lobe.

Alkis et al. (2019b)

Rats exposed to 900
MHz, 1800 MHz, and
2100 MHz RFR 2 h/day
for 6 months; maximum
SAR over the rat 0.017
W/kg

Increased DNA single strand beak (Comet
assay), oxidative DNA damage and oxidative
stress in testicular tissue.

Alkis et al. (2021)

Rats exposed to 1800

Significant increases in liver in 8-
hydroxydeoxyguanosine, DNA single strand




MHz (SAR 0.62 W/kg),
1800 MHz (0.04563
W/kg), or 2100 MHz (0.2
W/kg) RFR 2 h/day for 7
months

breaks (Comet assay), malondialdehyde,
total oxidant status, oxidative stress index,

*Al-Serori et al.
(2017)

Human U87 (wild-type)
and U251 (mutated)
glioblastoma cells
exposed to intermittent
(5 mi ON/10 min OF)
UMTS 1750 MHz signal
for 16 h, SAR 0.25, 0.5,
and 1 W/kg

No effect on micronucleus frequency.
Apoptosis was induced in U231 cells.

Al-Serori et al. (2018)

Ten human cell types
exposed to intermittent
(5 mi ON/10 min OF)
UMTS 1750 MHz signal
for 16 h, SAR 0.25, 0.5,
and 1 W/kg

Increased in single strand breaks (Comet
assay) in U87 p52- proficient glioblastoma
cells grew under serum free condition; no
effect on double strand breaks (YH2AX foci);
nucleotide excision repair induced.

*Antonopoulos et al.
(1997)

Human blood samples
exposed to 380 MHz
(17.65 Hz modulation,
0.08 W/kg); 900 MHZ
(217 Hz modulation,
0.208 W/kg); or 1700
MHz (217 Hz
modulation, 1.7 W/kg)
for 48-68 h

No significant effect on cell cycle
progression and frequency of sister-
chromatin exchange in lymphocytes.

Atasoy et al. (2013)

Male Wister rats
exposed to 2437 MHz
(Wi-Fi) RFR; 24 h/day for
20 weeks; maximum SAR
0.091 W/kg

Increased oxidative DNA damage and
decreased catalase and glutathione activities
in blood and testes.

Ath Sekeroglu et al
(2013)

Immature (whole body
SAR 0.38-0.78 W/kg) and
mature (0.31-0.52 W/kg)
rats exposed to 900 MHz
RFR 2 h/day for 45 days

Increased bone marrow cell chromosome
aberration, micronucleus frequency, mitotic
index and ratio of polychromatic
erythrocytes. Cytogenetic damages in
immature rats were significantly higher than
in the mature rats. No recovery on day 15
post-exposure.

Balode (1996)

Blood samples from
female Latvian Brown
cows lived close to and
in front of the Skrundra

Significantly higher micronucleus
concentration was found in the erythrocytes
of the exposed cows.

2




Radar and from a control
area

Banerjee et al. (2016)

Buccal mucosal cells
from subjects who used
their cellular phone less
than five years and less
than three hours a week
(low), and those who used
more than five years and
more than 10 hours a
week comprised of the
second group.

Micronucleated frequency in buccal mucosal
cells was found to be significantly increased in
longer cellular phone users.

Baohong et al. (2005)

Human lymphocytes
exposed in vitro to 1800
MHz RFR (SAR 3 W/kg)
for two hours and also
co-treated with various
mutagens

DNA strand break assayed (Comet assay) at
0 and 21 h after treatment. No effect when
cells were exposed to RFR alone. But, RFR
co-exposure enhanced the DMA damage
induced by mitomycin C and 4-
nitroquinoline-1-oxide.

Baohong et al. (2007)

Human lymphocytes
exposed in vitro to 1800
MHz RFR (SAR 3 W/kg)
for 0. 1.5, and 4 h. Cells
were also co-treated
with ultraviolet ray C

DNA damage as assayed by the Comet assay
showed no significant effect with RFR alone.
But, RFR co-exposure reduced DNA damage
induced by ultraviolet C.

Beaubois et al. (2007)

Tomato plant leaves
exposed to a 900-MHz
RFR or 10 min at 0.066
mW/cm?

Evoked rapid and substantial accumulation
of basic leucine-zipper transcription factor
(bZIP) mRNA in the terminal leaf with
kinetics very similar to that seen in response
to wounding. (Effect attenuated by calcium
antagonist.)

Bektas et al (2020)

Pregnant women who
used cell phone and Wi-
Fi; placenta and cord
blood samples were
analyzed

Samples from cell phone users showed
increased oxidative DNA damage and
oxidative stress; Wi-Fi users showed
increased oxidative DNA damage but no
oxidative stress; more DNA single strand
breaks (Comet assay) in cell phone users
than in control (did not use cell phone nor
Wi-Fl) and Wi-Fi users; Wi-Fi and cell phone
uses were synergistic.

Belyaev et al. (1992)

X-irradiated E. coli cells
exposed to 51.62-51.84
GHz and 41.25-41.50
GHz millimeter-wave

Power density of 1 pW/cm? was sufficient to
suppress X-radiation-induced repair of
genome conformational state.




RFR

Belyaev et al. (2005)

Lymphocytes from
human subjects exposed
to GSM 915 MHz RFR for
2 h; SAR 0.037 W/kg;

Increased condensation of chromatin; no
significant difference between responses of
blood samples of healthy and electro-
hypersensitive subjects.

Belyaev et al. (2006)

Rats exposed to GSM
915 MHz RFR for 2 h,
SAR 0.4 W/kg

Affected gene expression in brain cells; no
significant effect on chromatin conformation
and double strand DNA breaks.

Belyaev et al. (2009)

Human lymphocytes
exposed to UMTS cell
phone signal(1947.4
MHz, 5 MHz band width)
for 1 h; SAR 0.04 W/kg

Chromatin affected and inhibition of DNA
double-strand break co-localizing
53BPIl/gamma-H2AX DNA repair foci;
lymphocytes from electro-hypersensitive
subjects responded differently to UMTS and
GSM signals in the formation of DNA repair
foci than in healthy subjects.

*Bisht et al. (2002)

Mouse embryo sarcoma
fibroblast C3H 10T% cells
exposed to FDMA
(835.62 MHz; SAR 3.2 or
5.1 W/kg) and CDMA
(847.74 MHz; SAR 3.2 or
4.8 W/kg) RFR for 3, 8,
16 or 24h

No significant effect on micronucleus
formation.

Bourdineaud et al.
(2017)

earthworms (Eisenia
fetida) exposed to 900
MHz for 2 h; SAR
0.00013-0.00933 W/kg

DNA genotoxic effect persisted for at least
24 h; gene expressions up regulated for
HSP70 (heat shock protein), MEKKI (signal
transduction); oxidative stress; and chemical
and immune defenses.

*Bourthoumieu et al.

(2010)

Human amniotic cells
exposed to GSM-900
MHz RFR for 24 h; SAR
0.25 W/kg

No significant genotoxic effect was observed
at 0 and 24 h after exposure by visual
examination of chromosomal
rearrangement.

*Bourthoumieu et al.

(2011)

Human amniotic cells
exposed to GSM-900
MHz RFR for 24 h; SAR
0.25, 1,2, and 4 W/kg

No significant change in the rate of
aneuploidy of chromosomes 11 and 17 was
found.

*Bourthoumieu et al.

(2013)

Human amniotic cells
exposed to GSM-900
MHz RFR for 24 h; SAR
0.25, 1,2, and 4 W/kg

No significant change in the expression and
activation of the p53 protein was found. (p53
can cause cell cycle arrest and allow time for
DNA repair or apoptosis.)

Burlaka et al. (2013)

Male Wister rats exposed
to 245 MHz RFR for 2 h
a day. 7 days a week for
2, 8, 15, or 30 days at 5-

Increased micronucleus formation was
found in bone marrow erythropoietic cells
after 15- day exposure; erythrocyte count,
haemoglobin and haematocrit were




10 mW/cm”.

increased in peripheral blood after 8 and 15
days of exposure.

Buttiglione et al.

Human SH-SYS5Y

Increased Egr-1 gene expression paralleled

(2007) neuroblastoma cells with activation of the MAPK subtypes
exposed to modulated ERK1/2 and SAPK/INK, and decrease in
900 MHz RFR for 24 h; | mRNA of Bcl-2 and surviving genes. RFR has
SAR 1 W/kg anti-proliferative effect and causes cell cycle
arrest at G2-M.
Cam and Seyhan Hair root cells of human | Increased in DNA single strand breaks
(2012) subjects after 15-30 min | (Comet assay) was observed; more damages

use of a 900-MHz GSM
cell phone

resulted after 30 min than after 15 min use.

Campisi et al. (2010)

Rat neocortical astroglial
to 50 Hz-modulated or
CW 900 MHz RFR for
5, 10, or 20 min; incident
power density 0.0265
mW/cm®

Significant increases in DNA fragmentation
and reactive oxygen species were observed
at 20 min only after exposure to the
modulated RFR.

Cervellati et al. (2013)

Human placenta
trophoblast-derived
HTR-8/SVneo cells
exposed to 1.8 GHz
GSM RFR amplitude
modulated by
rectangular pulses of 217
Hz for 1 h; SAR 2 W/kg

Increased connexin Cx40 and Cx43 mRNA
expression; decreased Integrin alphal and B
1 mRNA levels but enhanced Int alpha5
MRNA expression.

Chandel et al. (2019a)

Onion roots (Allium

cepa L.) were exposed to
2350 MHz RFR for 1, 2,
or4h, SAR 0.313 W/kg

Increased in mitotic index and chromosomal
aberration; significant increase in DNA single
strand break (Comet assay) at 2 and 4 h.

Chandel et al. (2019b)

Onion roots (Allium
cepa L.) were exposed to
2100 MHz RFR for 1 or
4 h, SAR 0.282 W/kg

Increased mitotic index, chromosomal
aberration, and DNA single-strand breaks
(Comet assay) after 4 h of exposure.

*Chang et al. (2005)

Escherichia coli and
Salmonella typhimurium
exposed to 835 MHz
RFR for 48h; SAR
4W/kg

835-MHz RFR neither affected the reverse
mutation frequency nor accelerated DNA
degradation in vitro. (Some interaction
effects with mutagens were observed.)

Chaturvedi et al.
(2011)

Male mice exposed to
2450 MHz RFR, 2 h/day
for 30 days; SAR
0.03561 W/kg

Increased DNA single strand breaks (Comet
assay) in brain cells.

*Chauhan et al.
(2006a)

Human lymphoblastoma
cells (TK6) exposed to
pulsed-modulated,

No evidence of a general stress response
with proto-oncogene and heat-shock protein
gene transcriptions.




intermittent (5 min ON,
10 min OFF) 1900-MHz
RFR for 6 h; SAR 1 or 6
W/kg

*Chauhan et al.
(2006b)

Human —derived
immune cell-lines HL-60
and MM6 cells exposed
to pulsed-modulated,
intermittent (5 min ON,
10 min OFF) 1900-MHz
RFR for 6 h; SAR 1 or
10 W/kg

No evidence of detectable change in stress-
related gene expression.

*Chauhan et al.
(2007)

Human glioblastoma-
derived cell-line
(US7MG) and human
monocyte-derived cell-
line (MM®6) exposed to
pulsed-modulated,
intermittent (5 min ON,
10 min OFF) 1900-MHz
RFR for 24 and 6 h;
SAR 0.1-10 W/kg

No evidence that the RFR exposure altered
late onset gene expression in either cultured
cell-lines.

Chavdoula et al.

(2010)

Drosophila melanogaster
flies exposed to GSM-
900 MHz and DCS-1800
MHz cell phone
radiation; 6 min per day
for 5 days

Decreased insect’s reproductive capacity
with fragmented DNA (apoptosis) in the egg
chamber.

*Chemeris et al.

(2004)

Frog (Xenopus laevis)
erythrocytes exposed to
high peak power pulsed
RFR (8.8 GHz, 180 ns
pulse width, peak power
65 kW, repetition rate 50
Hz) for 40 min; SAR 1.6
kW/kg (peak SAR 300
MW/kg)

Increased DNA single strand breaks (Comet
assay) caused by temperature rise.

*Chemeris et al.

(2006)

Human whole blood
leukocytes and isolated
lymphocytes exposed to
pulsed 8.8 Hz RFR (180
ns pulse width, peak
power 65 kW, pulse
repetition frequency 50
Hz) for 40 min: average
SAR 1.6 kW/kg (peak

No change in DNA single strand breaks
(Comet assay)




300 mW/kg)

Chen et al. (2012)

Saccharomyces
cerevisiae yeast cells
exposed to 1800 MHz
RFR for 6 h; SAR 4.7
W/kg

Expression of several genes.

*Choi et al. (2020)

Human adipose tissue-
derived stem cells
(ASCs), Huh7 and
Hep3B liver cancer stem
cells (CSCs), HeLa and
SH-SYS5Y cancer cells,
and normal fibroblast
IMR-90 cells exposed to
WCDMA-signal 1.7-
GHz RFR for 72 h, SAR

No significant effect on double strand
breaks; increased intracellular reactive
oxygen species and deceased proliferation.

1 and 2 W/kg

*Ciaravino et al. Chinese hamster ovary RFR did not affect changes in cell

(1991) cells exposed to 2450- progression and number of sister chromatid
MHz pulsed RFR (SAR | exchanges induced by adriamycin.
33.8 W/kg)

simultaneously with
adriamycin for 2 h

d'Ambrosio et al.
(1995)

Human blood exposed to
9 GHz RFR (continuous-
wave or 50-Hz amplitude
modulated) for 10 min;
SAR 90 W/kg

Increased in micronucleus frequency in
lymphocytes after exposure to the
amplitude modulated RFR.

d'Ambrosio et al.
(2002)

Human blood cultures
exposed to 1748 MHz
RFR (continuous —wave
or phase modulated
(GMSK)) for 15 min:

Micronucleus frequency in lymphocytes was
increased only after exposure to phase-
modulated RFR.

SAR ~5 W/kg

Danese et al. (2017) Human whole blood No change in frequency of y-H2AX foci
exposed to 900 MHz (double strand DNA breaks) in lymphocytes.
RFR from a cell phone
for 30 min

De Amicis et al.
(2015)

Human fetal fibroblasts
exposed to THz radiation
(0.1-0.15 THz) for 20
min; SAR 15-20 W/kg

Increased total number of micronuclei and
centromere positive micronuclei that could
lead to chromosome loss. No significant
effect on DNA strand breaks (Comet assay),
phosphorylation of H2AX histone and
apoptosis.

De Iuliis et al. (2009)

Human spermatozoa
exposed to 1800-MHz

Increased oxidative DNA damage and
fragmentation (apoptosis) and reactive




RFR; SAR 0.4 - 27.5
W/kg for 16 h

oxygen species; sperm motility and vitality
were reduced.

*de Oliveira et al.
(2017)

Human buccal cells from
cell phone users;
Averaged years of use
11.4 yrs; mean duration
of daily use 2.8 min

Cells ipsilateral to cell phone use did not
have a statistically significantly higher
micronucleus frequency, compared to cells
contralateral to exposure.

Del Re et al. (2019)

Human HeLa, BE2C and
SH-SYSY cells exposed
to 900 MHz 217-Hz
pulse-modulated RFR
for 48 h; SAR 1 W/kg

Increased transcription of repetitive DNA,
type of transcription depended on cell type.
(Alteration of repetitive DNA transcription
can be induced by environmental stress
conditions, causing human pathological
effects.)

Del Vecchio et al.
(2009)

Murine SN56
cholinergic cell line (48
and 72 h) and rat
primary cortical neurons
(24, 72, 120 h) exposed
to GSM-modulate 900
MHz RFR; SAR 1 W/kg

Increased expression of beta-thymosin
(cytoskeleton regulating factor) m-RNA, and
reduced neurite generation.

Demsia et al. (2004)

Rats exposed to 910-
MHz RFR 2 h/day for 30
days; SAR 0.42 W/kg.

Increased of micronuclei in polychromatic
polymorphonuclear cells in bone marrow
smears. Effects less in female rats.

Deshmukh et al.
(2013)

Male Fischer rats
exposed to 900 MHz
(0.0005953 W/kg), 1800
MHz (0.0005835 W/kg),
and 2450 MHz
(0.0006672 W/kg) RFR
for 2 h/day, 5 days/week
for 30 days.

Increased DNA single strand breaks (Comet
assay) in brain tissues.

Deshmukh et al.
(2015)

Male Fischer rats
exposed to 900 MHz
(0.0005953 W/kg), 1800
MHz (0.0005835 W/kg),
and 2450 MHz
(0.0006672 W/kg) RFR
for 2 h/day, 5 days/week
for 180 days.

Increased DNA single strand breaks (Comet
assay) in brain tissues; elevated heat-shock
protein-70 level.

Deshmukh et al.
(2016)

Male Fischer rats
exposed to 900 MHz
(0.0005953 W/kg), 1800
MHz (0.0005835 W/kg),
and 2450 MHz
(0.0006672 W/kg) RFR
for 2 h/day, 5 days/week

Increased DNA single strand breaks (Comet
assay) in brain tissues; elevated heat-shock
protein-70 level.




for 90 days.

Diem et al.(2005) Human diploid Increased in DNA single and double strand
fibroblasts and cultured | breaks (Comet assay) in both cell types after
rat granulosa cells 16 h exposure. Intermittent wave showed a
exposed to 1800 MHz higher effect than continuous wave.
intermittent (5 min
On/10 min Off) or
continuous —wave; SAR
1.2 or 2 W/kg

Duan et al (2015) Mouse spermatocyte- Increased oxidative DNA damage a 4 W/kg;

derived GC-2 cells
exposed to intermittent
(5 min On/10 min Off)
1800 MHz RFR (from a
GSM cell phone in talk
mode) for 24 h; SAR 1. 2
,or4 W/kg

no significant with Comet assay.

*Durdik et al. (2019)

Umbilical cord blood
(UCB) cells exposed to a
GSM900 (1-17 h, 0.004
or 0.04 W/kg) or UMTS-
1947.4 MHz (3 h, 0.04
/kg) cell phone signals
fed to a TEM cell

No changes in DNA single and double strand
breaks (Comet assay), and apoptosis;
increased reactive oxygen species was
observed.

Eker et al. (2018)

Female Wistar-albino
rats exposed to 1800-
MHz RFR for 2h/day for
8 weeks; SAR 0.06 W/kg

Caspase-3 and p38MAPK gene expressions
increased in eye tissues.

Engelmann et al.
(2008)

Cell suspension cultures
of Arabidopsis thaliana
exposed to 1900 MHz
UMTS-modulated RFR
for 24 h; SAR peak 2
W/kg, average 0.75
W/kg

Significant changes in transcription of 10
genes.

Esmekaya et al.
(2011)

Human peripheral blood
lymphocytes exposed to
1800 MHz GSM- (217
HZ) modulated RFR for
6, 8, 24, or 48 h; SAR
0.21 W/kg

Chromatin changes and increase in sister
chromatin exchange.

*Falzone et al. (2010)

Human spermatozoa
exposed to pulse-
modulated 900-MHz
RFR for 1 h; SAR: 2.0
and 5.7 W/kg

No significant effects on DNA
fragmentation, reactive oxygen species, and
capase-3 activity.




Ferreira et al. (2006)

Pregnant rats exposed to
a cell phone at 834 MHz
for 8.5 h/day from
conception to birth; SAR
0.55-1.23 W/kg

Increased erythrocyte micronucleus
frequency but no significant effects in
oxidative parameters in blood and liver of
newborn pups.

Figueiredo et al.
(2004)

Human whole blood
exposed to 2.5 GHz RFR
(from a microwave oven)
for 40 sec (SAR 626.67
W/kg) or 10.5 GHz RFR
for 5 min (SAR 0.25
W/kg)

No chromosomal aberrations observed in
lymphocytes; no alteration in radiosensitivity
to gamma radiation; cell mortality increased
markedly after RFR exposure.

*Finnie et al. (2006)

Pregnant mice exposed
to 900-MHz RFR
(modulated at 217 Hz
with pulse-width of 0.6
ms) for 60 min per day
from day 1-19 of
gestation; SAR 4 W/kg

No significant effect on c-fos expression in
brain of offspring.

Fragopoulou et al.
(2018)

C57BL/6 adult male
mice exposed to 2 hr to
GSM 1800-MHz RFR
(from a phone) for 2 h at
an average power density
01 0.0049-0.081

mW/cm®

In the hippocampus, the expression of 178
genes changed significantly, revealing an
impact on genes involved in critical
biological processes, such as cell cycle, DNA
replication and repair, cell death, cell
signaling, nervous system development and
function, immune system response, lipid
metabolism, and carcinogenesis.

Franchini et al.
(2018a)

Human fetal and adult
fibroblasts exposed to 25
GHz RFR for 20 min;
SAR 20W/kg

Increased total number of micronuclei and
centromere positive micronuclei in exposed
samples. No significant effect on DNA
single strand break (Comet assay).

Franchini et al.
(2018b)

Human adult fibroblasts
exposed to 0.15 THz
(150 GHz) RFR (4 us
pulses at 25 Hz) for 20
min; SAR 15-20 W/kg

Increased centromere-positive micronuclei
frequencies and chromosomal nondisjunction
events, indicating induction of aneuploidy
and not by DNA breakage.

Franzellitti et al.
(2008)

Human trohoblastes
HTR-8/SVneo exposed
to 1800 MHz
continuous-wave, GSM-
217-Hz, and GSM-Talk
signals for 4-24 h, time

Levels of the inducible HSP70C transcript
were significantly enhanced after 24 h
exposure to GSM-217Hz signals and reduced
after 4 and 16 h exposure to GSM-Talk
signals. No effect on inducible HSP70A,
HSP70B and the constitutive HSC70

averaged SAR 2 W/kg transcripts.
Franzellitti et al. Human trophoblast GSM signals increased DNA single strand
(2010) HTR-8/SVneo cells breaks (Comet assay) after 16 and 24 h
exposed to1800 MHz exposure; recovered within 2 h post-
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continuous —wave. GSM
(217 Hz modulated) and
GSM intermittent (5 min
on/10 min off) RFR for
4.16, or 24 h: SAR 2
W/kg

exposure; continuous-wave RFR was without
effect.

*Fritze et al. (1997)

Rats expose to GSM 90
MHz RFR for 4 h, brain
average SAR 0.3- 1.5
W/kg

No effect on C-jun and GFAP expression in
brain.

Fucic et al. (1992)

Lymphocytes from
humans occupationally
exposed to RFR; 1250-
1350 MHz, 10 pW/cm’*-

Showed preferentially clastogenic effect
measured by micronucleus. Effect on genetic
material similar to both of a chemical agent
and of ionizing radiation.

20 mW/cm®
Furtado-Filho et al. Rats of different ages (0- | Decreased DNA single strand breaks (Comet
(2014) 30 days) exposed 950 assay) in liver of 15-day old and increased
MHz RFR for 0.5 h/day | breaks in 30-day old rats, no oxidative stress

for 51 days (21 days of
gestation and 6-30 days
old): SAR pregnant rat
0.01-0.03 W/kg; neonate
0.88 W/kg, 6-day old
0.51 W/kg, 15-day old
0.18 W/kg, 30-day old
0.06 W/kg.

detected.

*Furtado-Filho et al.

(2015)

At exposed to 950 MHz
RFR. 0.5 h/day to 27
days (throughout
pregnancy and 6 days
postnatal); SAR 0.44-
0.35 W/kg, neonatal rat
1.32 W/kg, 6-day old
1.14 W/kg

Right cerebral cortex showed an increase in
DNA single strand breaks (Comet assay), but
no significant effect in the left cerebral
cortex in RFR-exposed 6-day old rats. No
oxidative effects observed.

Gadhia et al. (2003)

Blood samples of cell
phone and non-cell
phone users

Increased dicentric chromosomes and sister
chromatid exchange in lymphocytes of cell
phone users.

Gajski and Garaj- Blood samples from Increased basal (single strand) and oxidative
Vrhovac (2009) Wistar rats exposed to DNA damage (Comet assay) in lymphocytes.
GSM-modulated 915
MHz RFR for 30 min,
SAR 0.6 W/kg
Gandhi and Anita Blood from cell phone Increased DNA single strand breaks (Comet
(2005) users (most for 2-5 yrs) | assay) and micronucleus found in cell phone
users.
Gandhi and Singh Blood and buccal cells Increased micronucleated buccal cells and
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(2005)

from cell phone users (3-
4,5 yrs); controls never
used cell phone

chromosomal aberration in peripheral
lymphocytes.

Gandhi et al. (2015)

People lived within 300
m of a cell phone base
station (average power
density= 1.149 mW/cm?)
for an average of 7.45
yrs, controls average
power density = 0.0045
mW/cm®,

Increased DNA single strand breaks (Comet
assay) in peripheral blood leukocytes. Daily
cell phone usage, location of residence, and
power density are significant predictor of
DNA damage.

Gapeyev et al. (2014)

Mouse blood samples
exposed to 1-Hz pulse-
modulated 42.2 GHz
RFR for 20 min, SAR
1.5 W/kg; and x-rays

Pre-exposure to pulse-modulated RFR (not
continuous-wave) reduced x-ray-induced
DNA single strand breaks (Comet assay) in
lymphocytes Effect may be related induction
of reactive oxygen species by RFR.

Garaj-Vrhovac et al.
(1990)

V79 Chinese hamster
cells exposed to 7.7 GHz
RFR for 15, 30, or 60
min; power density 30
mW/cm®

Inhibited ["H]thymidine into DNA with
stoppage of cell cycle at S phase;
chromosome aberration observed.

Garaj-Vrhovac et al.
(1991)

V79 Chinese hamster
fibroblast cells exposed
to 7.7 GHz RFR for 15,
30, or 60 min; power
density 0.5 mW/cm®

Increased chromosome aberration (dicentric
and ring chromosomes) and micronucleus.

Garaj-Vrhovac et al.
(1992)

Human whole blood
samples exposed to 7.7
GHz RFR for 10, 30, or
60 min; power density
0.5, 10, or 30 mW/cm?

Increased chromosome aberration (dicentric
and ring chromosomes) and micronucleus in
lymphocytes.

Garaj-Vrhovac and
Fucic (1993)

Air traffic controllers
who did repair on radar
devices two days ago
and exposed to 1250-
1350 MHz RFR of
unknown intensity (pulse
power 100 kW).
(presumably higher than
normal exposure of 10
uW/em?-20 mW/cm?)

Lymphocytes showed increased number of
chromosome breaks, acentric fragments,
dicentric and polycentric chromosomes with
accompanying fragments, ring chromosomes
and chromatid interchange. Most aberrations
returned to normal after 30 weeks, except
dicentrics and ring chromosomes.

Garaj-Vrhovac.
(1999)

Peripheral blood

lymphocytes of workers
on radar equipment and
antenna system service,
1250-1350 MHz; power

Exposed subjects shows an increase in the
number of micronucleus and number of
micronucleus per cell; disturbance of cells in
the cell cycle.
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density 10 pW/cm? -20
mW/cm?; average
employment duration
13.3 yrs

Garaj-Vrhovac and
Orescanin (2009)

Peripheral blood
lymphocytes of workers
on radar equipment and
antenna system service,
1250-1350 MHz; power
density 10 pW/cm?® -20
mW/cm?; average
employment duration
13.3 yrs

Increased DNA single strand breaks (Comet
assay) and bleomycin-induced chromatid
breakage.

Garaj-Vrhovac et al.
(2009)

Wistar rats exposed to
915 MHz RFR 1 h/day
for two weeks, SAR 0.6
W/kg

Increased basal DNA single strand break and
oxidative DNA damages (Comet assay) in
blood leukocytes.

Garaj-Vrhovac et al.
(2011)

Workers occupationally
exposed to marine radar
pulsed RFR (3, 5.5, and
9.4 GHz)

Increased DNA single strand break (Comet
assay) and micronucleus in blood
lymphocytes; increased oxidative stress.

*QGarson et al. (1991)

Blood samples of radio-
linemen occupationally
exposed to 400 kHz — 20
GHz

No increase in chromosomal damage in
lymphocytes.

Ghatei et al. (2017)

Mice exposed pre- and
post-natally to radiation
from a cellular phone
jammer (900 and 1800
MHz)

At 8-10 weeks old, in the cerebellum, no
effect on expression level of bel-2 and p53
genes, but gene expression level of bax was
decreased and gene expression level

of p21 was increased.

*Glaser et al. (2016)

Human hematopoietic
stem cells and leukemia
HL-60 cells exposed to
GSM (900 MHz), UMTS
(1,950 MHz) and LTE
(2,535 MHz) for 4, 20 or
66 h;SAR 0-4 W/kg

No effect on apoptosis, oxidative stress, cell
cycle, DNA damage (DNA single strand
breaks (Comet assay)) and DNA repair. A
significant decrease in DNA breaks was
found in hematopoietic stem cells exposed
for 4 h to GSM signal.

Gokcek-Sarag et al.
(2020)

Rats exposed to UMTS
2100 MHz RFR 2h/day
for 7 days; whole body
average SAR 0.47or 2.17
W/kg

Decreased RNA expressions of
acetylcholinesterase (AChE), choline
acetyltransferase (ChAT), and vesicular
acetylcholine transporter (VAChT) in the
hippocampus; deficit in object location and Y-maze
tests.

*Gorlitz et al. (2005)

B6C3F1 mice exposed to
GSM900 or DCS 1800
signals for 2 h/day for 1

No effect on micronucleus frequency in
erythrocytes of the bone marrow or
peripheral blood, in keratinocytes, or in
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week (SAR 0-33.2
W/kg) or 6 weeks (SAR
0-24.9 W/kg)

spleen lymphocytes.

Gorpinchenko et al.
(2014)

Human sperms exposed
to a cell phone in stand-
by/talk mode for 5 h

Increased DNA fragmentation (apoptosis)
and decreased motility in spermatozoa.

Gulati et al. (2016)

Blood and buccal cells of
people lived close (<400
meters) to a cell tower;
1800 MHz, Maximum
power density (at 150
meters) 1.22 pW/em?,
some subjects lived in
the area for more than 9

Inceased DNA single strand breaks (Comet
assay) in lymphocytes and micronucleus in
buccal cells. Female subjects had
significantly higher effects than males.

yrIs
Gulati et al. (2018) Blood samples from A significant association of genetic
subjects lived 400 m polymorphism of antioxidant genes (for

from cell towers for 8-9
years, power density
0.037-12.20 mW/cm?

MnSOD and CAT) with oxidative damage
has been observed in human population
exposed to radiations emitted from mobile
towers. Decreased MnSOD and CAT
activities and increased lipid peroxidaton
observed in blood serum.

Gulati et al. (2020)

Human lymphocytes
exposed to UMTS
signals at 1923, 1947.47,
and 1977 MHz for 1 or 3
hr; SAR 40 mW/kg

Observed DNA damage (Comet assay)
depending on UMTS frequency wth maximal
effect at 1977 MHz; no effects on ROS,
apoptosis, preleukemic fusion genes, and
mutations in TP53 gene.

Guler et al (2010)

Pregnant and non-
pregnant New Zealand
white rabbit exposed to
GSM 1800-MHz RFR
for 15 min/day for 7 days

Increased oxidative DNA damage and lipid
peroxidation in brain tissues in adult rabbits,
no significant effect in newborn rats

(15™ to 22™ days of
gestation); power density
0.052 mW/cm’
Guler et al. (2012) New Zealand white Increased DNA oxidative damage in liver of
rabbits exposed to GSM | female rabbits (not in male) and increased

180-MHz RFR for 15
min/day in utero between
15™ to 22™ days of
gestation and at 1-month
old 15 min/day 7 days
for female and 14 days
for male; SAR 1.8 W/kg

lipid peroxidation in liver of both male and
female rabbits.

*Gurbuz et al. (2010)

Female Wistar rats

No significant effect on micronucleus
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exposed to GSM 1800-
MHz RFR 20 min/day, 5
days/week for 1 month;
power density 0.0054
mW/cm®

frequency in bladder cells.

*QGurbuz et al. (2014)

Male Wistar rats exposed
to 1800- or 2100-MHz
RFR 30 min/day, 6
days/week for 1 or 2
months; SAR 0.23 W/kg

No significant effect on micronucleus
frequency in bladder cells.

*Gurbuz et al. (2015)

Normal and diabetic rats
exposed to a 2100-MHz
RFR 30 min/day, 5
days/week for 1 month;
SAR 0.24 W/kg

No effect on micronucleus frequency in
exfoliated bladder cells in both normal rats
and rats with chronic disorder.

*QGurisik et al. (2006)

Two human cell lines
(neuronal SK-N-SH) and
monocytoid U937)
exposed to a GSM 900-
MHz RFR for 2 h; SAR
0.2W/kg

No significant effects on gene expression,
heat shock protein level, and cell cycle
distribution in SK-N-SH cells; and no effects
on cell viability and cell cycle in U937 cells.

Girler (2014)

Wistar rats exposed to
2450 MHz RFR 1 h/day
for 30 consecutive days;

Increased oxidative DNA damage in brain
and blood, and oxidative protein products in
blood.

power density 0.0036

mW/cm®
Gustavino et al. Secondary roots of Vicia | Increased micronucleus frequency up to 7-
(2016) faba (broad bean) fold.

seedlings exposed to
continuous-wave 915-
MHz RFR for 2 h; SAR
0.4-1.5 W/kg

Habauzit et al. (2014)

Human keratinocytes
exposed to 60.4 GHz
RFR for 3 hr, incident
power density of 20
mW/cm’: SAR 594
W/kg (average), 1233

7 gene expressions showed specific
electromagnetic effect under hyperthermia
condition (i.e., not mimicked by heat-shock
controls).

M/kg (peak)
* Habaugzit et al. Male hairless rats No significant modification of gene
(2020) exposed to 94 GHz RFR | expression in skin cells.

3 h/day, 3 days/week for
5 months, incident power
density 10 mW/cm?2

Haider et al. (1994)

Plant cutting bearing
young flower buds

Increased micronucleus was found in all
conditions (compared to lab controls).
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exposed for 30 h to
short-wave 10-21 MHz
RFR on both sides of a
slewable curtain antenna
(0.424-7.67 mW/cm?), at
15 m (2.15 mW/cm?) and
30 m (1.3 mW/cm?) from
a cage antenna; and 200
m from a broadcasting
station (0.00027-0.0024
mW/cm?)

Hanci et al. (2013)

Pregnant rats exposed 1
h/day on days 13-21 of
pregnancy to 900-MHz
RFR at power density
0.0265 mW/cm”.

Testicular tissue of 21-day old offspring
showed increased DNA oxidative damage,
apoptotic index, and lipid peroxidation.

*Hansteen et al.
(2009a)

Human lymphocytes
exposed to18 GHz or
pulsed 16.5 GHz RFR
for 53 h

No significant effect on chromosomal
aberration frequency.

*Hansteen et al.
(2009b)

Human lymphocytes
exposed to 2.3 GHz
continuous-wave or
pulsed (200 Hz, 50%
duty cycle) RFR

No significant effect on chromosomal
aberration frequency.

Hao et al. (2010)

Murine N9 microglial
cells were exposed to
pulsed 2450-MHz RFR
for 20 min, SAR 6.2
W/kg

Significant induced phosphorylation of
STATS3, increased transcription levels of the
inflammation-associated genes, iNOS and
TNF-alpha, which are reported to contain
STAT-binding elements in their promoter
region. (STATS3 is a transcription activator
that mediates the expression of a variety of
genes in response to cell stimuli, and thus
plays a key role in many cellular processes
such as cell growth and apoptosis.)

He et al. (2016)

Mouse bone marrow
stromal cells exposed to
a 900 MHz RFR 3 h/day
for 5 days; peak and
average SAR 4.1 x 10"
and 2.5 x 10™ W/kg

Increased expression of PARP-1 mRNA.
(PARP-1 involved in DNA repair, genomic
stability and apoptosis and is activated by
DNA single strand breaks.)

He et al. (2017)

Mouse bone marrow
stromal cells exposed to
a 900 MHz RFR 3 h/day
for 5 days; peak and
average SAR 4.1 x 10"

Induced PARP-1. Cells exposed to RFR and
gamma ray showed significantly decreased
genetic damage (DNA single strand break
(Comet assay)) as well as faster kinetics of
repair compared with those exposed to GR
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and 2.5 x 10 W/kg,
some cells were
challenged with one dose
of gamma ray.

alone.

Hekmat et al. (2013)

Calf thymus exposed to
940 MHz RFR for 45
min; SAR 0.04 W/kg

Altered DNA structure at 0 and 2 h after
exposure; conformational changes and
disaggregation caused by increment in
surface charge and size of DNA.

*Hintzsche and
Stopper (2010)

Oral cavity mucosa cells
from human subjects
who used cell phones for
different durations
weekly (0, <3 h, and >

No significant change in micronucleus
frequency in mucosa cells with cell phone
use.

3h)
*Hintzsche et al. Human HaCaT cells and | No significant effect on micronucleus
(2012a) A(L) human-hamster frequency.

hybrid cells exposed to

continuous-wave or
GSM-modulated 900
MHz RFR for 30 min or
22 h; power density
0.0066-2.15 mW/cm®

*Hintzsche et al.
(2012b)

Human keratinocytes
(HaCaT) and human
dermal fibroblasts (HDF)
exposed to 0.106 THz
(106 GHz) RFR for 2, 8,
24 h; 0.88 -2 mw/cm”
(2mw/cm” gave a SAR
of 13.34 W/kg)

No effect on micronucleus frequency and
DNA single strand breaks (Comet assay).

*Hirose et al. (2006)

Human glioblastoma
A172 cells exposed to
2.1425 GHz W-CDMA
radiation at SARs of
0.08, 0.25, and 0.8 W/kg,
and continuous-wave
radiation at 0.08 W/kg
for 24 or 48 h; and
human IMR-90
fibroblasts from fetal
lungs exposed to both
W-CDMA and
continuous-wave RFR at
a SAR of 0.08 W/kg for
28 h

No significant changes in induction of p53-
dependent apoptosis, DNA damage, or other
stress response

*Hirose et al. (2007)

Human glioblastoma

No significant induction of phosphorylation
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A172 cells were exposed
to W-CDMA radiation at
SARs of 0.08 and 0.8
W/kg for 2-48 h, and
continuous-wave 2.1425
GHz RFR at 0.08 W/kg
for 24 h, and human
IMR-90 fibroblasts from
fetal lungs were exposed
to W-CDMA at 0.08 and

of hsp27 or expression of heat shock protein
gene family.

0.8 W/kg for 2 or 28 h,
and continuous-wave at
0.08 mW/kg for 28 h.
*Hook et al. (2004) Human Molt-4 T No significant changes in DNA single strand
lymphoblastoid cells breaks (Comet assay) and apoptosis.

exposed to 847.74 MHz
code-division multiple-
access (CDMA) (SAR
3.2 W/kg), 835.62 MHz
frequency-division
multiple-access (FDMA)
(3.2 W/kg), 813.56 MHz
iDEN(R) (iDEN)
(0.0024 or 0.024 W/KQ),
and 836.55 MHz time-
division multiple-access
(TDMA) (0.0026 or
0.026 W/kg) for up to 24
h

*Hou et al. (2015)

Mouse embryonic
fibroblasts (NIH/3T3)
exposed to intermittent
(5 min on/10 min off)
1800-MHz GSM-talk
mode RFR from 0.5 to 8
h; SAR 2 W/kg.

No effect on YH2AX foci frequency
(Increased reactive oxygen species and late
apoptotic cells).

Houston et al. (2019)

Male mice exposed to
906 MHz RFR for 12
h/day for 1, 3, or 5
weeks; SAR 2.2 W/kg

Increased DNA oxidative and fragmentation
(Comet assay) in spermatozoa across all
exposure periods, increased mitochondrial
reactive oxygen species.

*Huang et al. (2008a)

Jurkat human T
lymphoma cells exposed
for 24 h to 1763 MHz
RFR; SAR 10 W/kg

Alterations in cell proliferation, cell cycle
progression, DNA integrity (Comet assay) or
global gene expression were not detected.

*Huang et al. (2008b)

HEI-OC1 immortalized
mouse auditory hair cells

No significant effects on cycle distribution,
DNA damage (Comet assay), stress response
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exposed to 1763 MHz
(CDMA) REFR for 24 or
48 h; SAR 20 W/kg

and gene expression.

*Jeong et al. (2018)

14-month old C57BL/6
mice exposed to 1950
MHz RFR for 2 h/day, 5
day/wk, 8 months; SAR

No significant effects on levels of oxidative
stress, oxidative DNA damage, apoptosis,
astrocyte, or microglia markers in brain
tissues.

5 Wkg
Jeong et al. (2020) 2 and 12-month old Increased expression of Epha8 and Wnt6
C57BL/6 mice exposed | genes in the hippocampi at 20 months after

to 1950-MHz RFR
2h/day, 5 day/wk for 8
months; SAR 5 W/kg

exposure, although 13 additional genes
showed no significant changes. Cognitive
enhancement detected in 1-month mice after
exposure may be associated with increases in
neurogenesis-related signals.

Jietal (2004)

Human subjects used cell
phones for 4 h.

DNA single strand breaks (Comet assay)
increased in peripheral blood cells (T-cells,
B-cells, granulocytes).

Jietal. (2016)

Mouse bone-marrow
stromal cells (BMSC)
exposed to 900-MHz
RFR for 4 h/day for 5
days; power density 0.12
mW/cmz; some cells
were also irradiated with
1.5 Gy y-radiation after
RFR exposure

RFR followed by y-radiation exposure
significantly decreased number of DNA
strand breaks (Comet assay) and resulted in
faster kinetics of repair of DNA strand
breaks compared to y-radiation alone. Thus,
data suggest that RFR preexposure protected
cells from damage induced by y-radiation.

Jiang et al. (2012)

Mice were pre-exposed
to a 900-MHz RFR for 4
h/day for 1, 3, 5, 7, and
14 days; power density
0.12 mW/cm2 and then
subjected to an acute
dose of 3 Gy y-radiation

DNA single strand breaks (Comet assay) in
blood leukocytes from mice pre-exposed to
RFR for 3, 5, 7, and 14 days showed
progressively decreased damage and was
significantly different from those exposed to
y-radiation alone.

Jiang et al. (2013)

Mice exposed to a 900-
MHz RFR 4/day for 7
days, SAR 0.548 W/kg

and also y-radiation

Pre-exposure to RFR decreased
micronucleus frequency induced by -
radiation in immature erythrocytes in
peripheral blood and bone marrow.

*Juutilainen et al.
(2007)

Female CBA/S mice
were exposed for 78
weeks (1.5 h/day, 5
day/week) to either a
continuous 902.5-MHz
signal similar to that
emitted by analog NMT
(Nordic Mobile

No significant effects of RFR on
micronucleus frequency in polychromatic or
normochromatic erythrocytes.

19




Telephone) phones at a
whole-body SAR of 1.5
W/kg, or to a pulsed
902.4-MHz signal
similar to that of digital
GSM phones at 0.35
W/kg and also 4 Gy of
X-ray on the first three
weeks; female transgenic
mice (line K2) and their
nontransgenic littermates
were exposed for 52
weeks (1.5 h/day, 5
day/week) to two digital
mobile phone signals,
GSM and DAMPS at
SAR 0.5 W/kg, and
repeated ultraviolet
radiation

Karaca et al. (2012)

Mouse brain cells
exposed to a 10.715 GHz
RFR for 6 h/day for three
days, SAR 0.725 W/kg

Increased micronucleus apoptosis and
necrosis, and decreased expression of the
STATS3 genes.

*Kerbacher et sl.
(1990)

Chinese Hamster Ovary
cells exposed for 2 h to
pulsed 2450 MHz RFR;
SAR 33.8 W/kg

No significant effect on chromosome
aberration; no interactions with Mitomycin C
and Adriamycin.

Kesari and Behari
(2009)

Male Wistar rats exposed
to 50-GHz RFR 2 h/day
for 45 days; SAR 0.0008
W/kg

Increased in brain tissue DNA double strand
breaks (Comet assay); decreased antioxidant
enzymes superoxides dismutase and
glutathione peroxidase, and increased
catalase activity.

Kesari et al. (2010)

Male Wistar rats exposed
to 2.45-GHz RFR 2
h/day for 35 days; SAR
0.11 W/kg

Increased in brain tissue DNA double strand
breaks (Comet assay); decreased antioxidant
enzymes superoxides dismutase and
glutathione peroxidase, and increased
catalase activity.

Kesari et al. (2011)

Male Wistar rats exposed
to 900 MHz-GSM signal
2 h/day for 35 days; SAR
0.9 W/kg

Decreased micronucleus frequency, change
in cell cycle and increased oxidative stress in
sperm cells.

Kesari et al. (2014)

Male Wistar rats exposed
to a 3D cell phone.
2h/day for 60 days; SAR
0.26 W/kg

Increased DNA double strand breaks (comet
assay), micronuclei, Caspase 3 and apoptosis
in brain cells; activation of hsp27/p38MAPK
stress pathway.

*Khalil et al (2011)

Mice exposed to 900

No effects on plasma, brain, and spleen 8-
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MHz-GSM signal 30
min/day for 30 days;
SAR 1 W/kg

0x0-7, 8-dihydro-2'- deoxyguanosine and
oxidative stress.

Khalil et al. (2012)

Male Sprague-Dawley
rats exposed for 2 h to
1800-MHz GSM signal,
SAR 1 W/kg

Urine samples collected 0.5, 1,2, and 4 h
from the beginning of exposure showed
elevated 8-oxo0-7, 8-dihydro-2'-
deoxyguanosine (from repair of oxidative
DNA damage) level.

*Khalil et al. (2014)

Saliva of cellular phone
users collected before as
well as after 15 and 30
min use of phones.

No change in 8-0x0-7,8-dihydro-2'-
deoxyguanosine (8-Ox0-dG). There was no
relationship between cell phone use and
changes in the salivary oxidant/antioxidant
profile.

Kim et al. (2008)

Mouse lymphoma cells
and Chinese hamster
lung cells exposed to
835-MHz RFR for 48 h;
SAR 4W/kg

RFR increased clastogens-induced DNA
single strand breaks (Comet assay).

*K omatsubara et al.
(2005)

Mouse m5S cells
exposed for 2 h to 2450
MHz CW RFR (SAR
5,10, 20, 50 and 100
W/kg) or pulsed RFR
(SAR mean 100W/kg,
peak 900 W/kg)

No chromosomal aberration observed.

Korenstein-Ilan et al
(2008)

Human dividing
lymphocytes exposed to
0.1 THz RFR (0.031
mW/cmz) for 1,2, or 24
h

Change in chromosomes number in
chromosoms11 and 17 were most vulnerable
(about 30% increase in aneuploidy after 2
and 24 h of exposure), while chromosomes 1
and 10 were not affected, and in the
asynchronous mode of replication of
centromeres 11, 17 and 1 (by 40%) after 2 h
of exposure. 0.1 THz radiation induces
genomic instability. It is speculated that
these effects are caused by radiation-induced
low-frequency collective vibration modes of
proteins and DNA.

Koyama et al. (2003)

Chinese hamster ovary
(CHO)-K1 cells exposed
to 2450 MHz RFR for 18
h:SAR 13-100 W/kg

Higher micronucleus frequency after
exposure at 78 W/kg and higher. Synergistic
with bleomycin in microbnucleus formation.

Koyama et al. (2004)

Chinese hamster ovary
K1 cells exposed to 2450
MHz RFR for 2h; SARS-
200 W/kg

Increased micronucleus formation above 50
W/kg (May be related to temperature rise).
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*Koyama et al.
(2016a)

Human corneal epithelial
(HCE-T) cells exposed
to 0.12 THz radiation at
5 mW/cm? for 24 h

No effect on micronucleus formation,
morphological change and hest shock protein
expression (Hsp27, Hsp70, and Hsp90a).

*Koyama et al.
(2016b)

Human corneal epithelial
(HCE-T) and human lens
epithelial (SRA01/04)
cells exposed to 60
gigahertz (GHz) RFR for
24 h; 1 mW/cm2

No effect on micronucleus formation DNA
single strand breaks (Comet assay) and heat
shock protein expression.

Kumar A. et al.
(2020)

Allim cepa (onion) root
meristematic cells
exposed to 900- (0.0902
W/kg) and 1800-MHz
(0.169 W/kg) RFR for
0.5,1,2,and4 h

Increased chromosomal aberrations and
increased DNA single strand breaks (Comet
assay).

*Kumar G. et al.
(2011)

Long bone (femur and
tibia) of male Sprague —
Dawley rats exposed to
900-MHz continuous-
wave RFR for 30 min;
SAR 2 W/kg

No significant effect on DNA single-strand
breaks (Comet assay) in bone marrow
lymphocytes.(Assayed at 72 h after
exposure.)

*Kumar G. et al.
(2015)

Long bone (femur and
tibia) of male Sprague —
Dawley rats exposed to
900 and 1800 MHz
continuous-wave and
pulsed RFR; 900-MHz
CW at 2 and 10 W/kg for
90 min and 1800-MHz
CW and PW at 2.5 and
12.4 W/kg for 120 min

No significant effect on DNA single-strand
breaks (Comet assay) in bone marrow
lymphoblasts. (Assayed at 1 h after
exposure.)

Kumar R. et al. (2020)

male Wistar rats exposed
to 900 MHz, 1800 MHz
and 2450 MHz RFR at a
specific absorption rate
(SAR) of 5.84 x

10 W/kg, 5.94 x 107

* W/kg and 6.4 x 107

* W/kg, respectively for
2 h per day for 1-month,
3-month and 6-month
periods.

RFR exposure caused significant epigenetic
modulations (DNA and histone methylation)
which alter gene expression in the
hippocampus.

Kumar S. et al. (2010)

Male Wistar rats exposed
to 10-GHzRFR 2 h a
day for 45 days, SAR

Increased micronucleus and reactive oxygen
species in blood cells.
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0.014 W/kg

Kumar S. et al. (2013)

Male Wistar rats exposed
to a 10 GHz RFR 2h/day
for 45 days; SAR 0.014
W/kg

Increased micronucleus frequency in blood
lymphocytes and increased single strand
breaks (Comet assay) in spermatozoa.
Decreased testosterone and testicular size.

Kumar S. et al. (2014)

Male Wistar rats exposed
to 1910.6 MHz RFR
from a cell phone in
“talk mode” for 60 days
(2 h/day, 6 days a week);
SAR 0.28 (Max.) and
0.0226 (Min.)

Increased DNA single strand breaks (Comet
assay) an lipid peroxidation in spermatozoa,

*Lagroye et al.
(2004a)

Sprague-Dawley rats
exposed to pulsed 2450-
MHz RFR for 2 h; SAR
1.2 W/kg

No significant change in DNA single strand
breaks (Comet assay) (with or without
proteinase-k treatment of samples-for
detection of DNA-protein crosslinks) in
brain cells.

*Lagroye et al.

Clonal mouse embryo

No significant change in DNA single strand

(2004b) C3H 10T(1/2) cells breaks (Comet assay) (with or without
exposed 2450-MHz proteinase-k treatment of samples.)
continuous-wave RFR
for 2 h; SAR 1.9 W/kg

Lai and Singh (1995) | Male Sprague-Dawley Increased DNA single strand breaks (Comet
rats exposed to pulsed or | assay) in brain cells was observed at 4 h after
continuous-wave 2450- | exposure to pulsed RFR and at 0 and 4 h
MHz RFR for 2 h; SAR | after continuous-wave exposure.

0.6 and 1.2 W/kg

Lai and Singh (1996) | Male Sprague-Dawley Increased DNA single- and double-strand
rats exposed to pulsed or | breaks (Comet assay) in brain cells was
continuous-wave 2450- | observed at 4 h after exposure to pulsed or
MHz RFR for 2 h; SAR | continuous-wave RFR.

1.2 W/kg

Lai and Singh (1997) | Male Sprague-Dawley Increased DNA single- and double-strand
rats exposed to pulsed breaks (Comet assay) in brain cells at 4 h
2450-MHz RFR for 2 h; | after exposure. Effects blocked by melatonin
SAR 1.2 W/kg or the spin-trap compound N-tert-butyl-

alpha-phenylnitrone. (Free radicals are
involved in the effects).

Lai and Singh (2005) | Male Sprague-Dawley Increased DNA single- and double-strand

rats exposed to
continuous-wave 2450-
MHz RFR for 2 h; SAR
0.6 W/kg

breaks (Comet assay) in brain cells at 4 h
after exposure. Effects blocked by a
temporally incoherent magnetic field.

Lai et al. (1997)

Male Sprague-Dawley
rats exposed to pulsed
2450-MHz RFR for 2 h;

Increased DNA double-strand breaks (Comet
assay) in brain cells at 4 h after exposure.
Effect blocked by naltrexone. (Involvement
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SAR 1.2 W/kg

of endogenous opioids in the effects).

Lakshmi et al. (2010)

Human subjects
professionally using
VDTs

No effect on DNA single strand break
(comet assay) and micronucleus frequency in
blood cells of subjects exposed for 2 years;
increased in long-term (>10 years) users.

Lameth et al. (2020)

Healthy rats, rats
undergoing an acute
neuroinflammation
triggered by a
lipopolysaccharide (LPS)
treatment, and transgenic
hSOD19%** rats that
modeled a
presymptomatic phase of
human amyotrophic
lateral sclerosis (ALS)
exposed head only to a
GSM-1800 MHz RFR
for 2 h, SAR 3.22 W/kg.

Cortical cell gene modulations triggered by
GSM-RFR in the course of an acute
neuroinflammation and indicate that GSM-
induced gene responses can differ according
to pathologies affecting the CNS.

*Lamkowski et al.
(2018)

Human peripheral blood
cells exposed to 900
MHz RFR for 30, 60,
and 90 min; SAR 9.3
W/kg

No significant effect on gene expression.

Le Quément et al.
(2012)

Primary human skin cells
exposed to a 60.4-GHz
RFR for 1, 6, or 24 h,
SAR 42.4 W/kg.

Expression of 130 transcripts was found to
be potentially modulated. PCR confirmed 5
genes as differentially expressed after 6 h of
exposure.

*Lerchl et al. (2020)

Pregnant mice exposed
to UMTS ~1960 MHz
RFR from day 7 post-
conception (p.c.) at SAR
0.04 and 0.4 W/kg (24
h/day, 7 days/week);at
day 14 p.c., injected with
ethylnitrosoures(ENU)

No DNA adenyl adduct formation was
observed in the brain of fetuses at 24, 36, and
72 h after ENU inection.

Lee et al. (2005)

Human HL-60 cells

Many genes apoptosis-related genes were

exposed to a pulsed 2450 | affected. Apoptosis- related genes were
MHz RFR for 2 or 6 h; among the upregulated ones and the cell
SAR 10 W/kg cycle genes among the downregulated ones.

*Lietal. (2001)

Murine C3H 10T(1/2)
fibroblasts exposed to
847.74 MHz code-
division multiple access
(CDMA) and 835.62
frequency-division

No significant effect on DNA single strand
breaks (Comet assay).

24




multiple access (FDMA)
RFR for 2, 4, or 24 h;
SAR 3.2 -5.1 W/kg

Lietal. (2018)

Mouse spermatocyte-
derived cells (GC-2)
were exposed to 1800-
MHz RFR for 24 h, SAR
1,2 or4 W/kg

No effect on DNA double strand streak,
increased DNA single strand breaks (Comet
assay); free radicals involved.

Li et al. (2020)

Pregnant female rats
exposed to 1800 (1
mW/cm?) and 2400 (0.1

Up- and down-regulation expressions of
different forms (NR1, NR2A, NR2B, NR2C,
NR2D, NR3A, NR3B) of methyl-D-aspartate

mW/cm?) MHz RFR receptors (NMDARSs) in the hippocampus
during the 21st day of were obsersed; animals showed behavioral
pregnancy (8 pm- 8 am). | and cognitive development effects which
Offspring tested from 3- | may be associated with altered mRNA
9 weeks postnatal expression of NMDARs.

Lin et al. (2016) Budding yeast exposed | Upregulation of the expression of genes

to 2-GHz RFR for 96 h,
SAR 0.12 W/kg

involved in glucose transportation and the
tricarboxylic acid (TCA) cycle.

Liu et al. (2013a)

Mouse spermatocyte-
derived GC-2 cell line
exposed to 1800-MHz
Global System for
Mobile Communication
(GSM) signals (5 min on
and 10 min off) for 24 h;
SAR 1, 2, or 4 W/kg

Increased DNA single strand breaks (comet
assay) and DNA adduct 8-oxoguanine at
SAR of 4 W/kg; increased reactive oxygen
species generation.

Liu et al. (2013b)

Mouse spermatocyte-
derived GC-2 cell line
was exposed to a
commercial mobile
phone handset once
every 20 minutes in
standby, listen, dialed or

Increased DNA single strand breaks (Comet
assay) (attenuated by melatonin).

dialing modes for 24 h;
power density 0.0059-
0.0122 mW/em’
Lixia et al. (2006) Human lens epithelial Increased DNA single strand breaks (comet
cells exposed to GSM- assay) at 3 W/kg at o and 30 min post-

1.8 GHz RFR for 2 h,
SAR 1, 2,3 W/kg

exposure; Increased mRNA and protein
expression of Hsp70.

Loépez-Martin et al.
(2009)

Picrotoxin-pretreated
male Sprague-Dawley
rats exposed to 900-MHz
GSM-modulated or
unmodulated RFR for 2

Increased c-fos expression in brain areas.

25




h, SAR modulated RFR
0.03 W/kg average—
peak 0.14 W/kg in brain;
unmodulated RFR
average 0.26 W/kg- peak
1.4 w/kg in brain

Luukkonen et al.
(2009)

Human SH-SYS5Y
neuroblastoma cells
exposed to 872-MHz
(CW and GSM) RFR for
1 h; SAR 5 W/kg

CW RFR increased DNA single strand
breaks (Comet assay) and reactive oxygen
species in cells treated with menadione (a
chemical that induces intracellular ROS
production and DNA damage) compared to
cells treated with menadione alone. GSM-
modulated RFR had no significant effect.

*Luukkonen et al.
(2010)

Human SH-SYS5Y
neuroblastoma cells
exposed to 872-MHz
(CW and GSM) RFR for
3 h (DNA damage ) and
1 h (reactive oxygen
species) ; SAR 5 W/kg

CW and modulated RFR had no significant
effect on DNA single strand breaks (Comet
assay) and reactive oxygen species
production in cells treated with ferrous
chloride,

Maes et al (1993) Human peripheral blood | Increase in the frequency of chromosome
lymphocytes exposed to | aberrations (including dicentric
pulsed2450-MHz RFR | chromosomes and acentric fragments) and
for 30 or 120 min, SAR | micronuclei.

75 W/kg

Maes et al (1996) Human whole blood Synergistic effect between RFR and

samples exposed to GSM | mitomycin C was observed the frequencies

954- MHz emitting
antenna for 2 h, SAR 1.5
W/kg, some samples also
incubated with
mitomycin C after

of sister chromatid exchanges in metaphase
figures.

exposure

Maes et al. (1995) Human whole blood Increased chromosome aberration (dicenric
cells exposed to 954 chromosome) in lymphocytes.
MHz RFR from an No effect found in blood of antenna

antenna for 2 h; SAR 1.5
W/kg. Blood from
maintenance workers of
transmission antenna
(450, 900 MHz) exposed
at least 1 h/day for a
year.

maintenance workers.

*Maes et al. (1997)

Human whole blood
cells exposed to 935.2
MHz RFR alone and in

No significant effects of RFR on
chromosome aberration, sister chromatid
exchange, and DNA single strand breaks
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combination with
mitomycin C for 2 h;
SAR 0.3-0.4 W/kg

(comet assay). No synergistic effect with
mitomycin C.

*Maes et al (2000) Human lymphocytes No significant effects of RFR on
exposed to 455.7 MHz chromosome aberration and sister chromatid
RFR from antenna of a exchange. No synergistic effect with
car phone for 2 h; SAR | mitomycin C.

6.5 W/kg

*Maes et al (2001) Human lymphocytes No significant effects of RFR on
exposed to 900-MHz chromosome aberration and sister chromatid
RFR for 2 h, SAR 0-10 exchange. No synergistic effect with
W/kg mitomycin C.

*Maes et al (2006) Peripheral blood No evidence of RFR-induced genetic effects:
lymphocytes from DNA single strand breaks (Comet assay),
subjects who were chromosome aberration, and sister
professionally exposed chromatid exchange.
to cell phone RFR

*Malini (2017) Blood and semen No DNA damages (ladder assay) and
samples from subjects oxidative changes observed.
who used cellular phones
for 1-5. 6-10, and
>10h/day.

*Malyapa et al. U87MG and C3H 10T1/2 | No significant effects on DNA single strand

(1997a) cells exposed to 2450- breaks (Comet assay).

MHz continuous-wave
RFR for 2 h; SAR 0.7 and
1.9 W/kg

*Malyapa et al. Mouse C3H 10T1/2 No significant effects on DNA single strand

(1997b) fibroblasts and human breaks (Comet assay).
glioblastoma U87MG
cells exposed to 835.62
MHz (FMCW) and
847.74 MHz (CDMA) RFR
up to 24 h; SAR 0.6 W/kg

*Malyapa et al. Male Sprague-Dawley No significant effects on DNA single strand

(1998) rats exposed to 2450 breaks (Comet assay) in cerebral cortex or

MHz continuous-wave
(CW) RFR for 2 h; SAR
1.2 W/kg

hippocampus.

Manti et al. (2017)

Four days-old adult
female flies (Drosophila
melanogaster) exposed
to GSM-1800 talk mode
RFR emitted by a
commercial cellular

168 genes were differentially expressed
associated with multiple and critical
biological processes, such as basic
metabolism and cellular subroutines related
to stress response and apoptotic death. Free
radicals may be involved.
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phone for 30 min; SAR
0.15 W/kg

Manti et al. (2008)

Human peripheral blood
lymphocytes exposed a
UMTS 1.95 GHz signal
for 24 h; SAR 0.5 and
2.0 W/kg; some samples
also exposed to x-ray

X-ray induced chromosome exchange per
cell was increased by RFR exposure. (RFR
may either influence the repair of X-ray-
induced DNA breaks or alter the cell death
pathways of the damage response.)

Marinelli et al. (2004)

acute T-lymphoblastoid
leukemia cells exposed

to 900 MHz RFR for 2-
48 h, SAR 0.0035 W/kg

Increased DNA damage (DNA ladder) and
activation genes involved in pro-survival
signaling.

Markova et al. (2005)

Human lymphocytes
exposed to 905 and 915
MHz GSM signals for 1
h. SAR 0.037 W/kg

RFR from GSM cell phone affected
chromatin conformation and 53BP1/gamma-
H2AX foci similar to heat shock. No
significant difference between lymphocytes
from healthy and electro-hypersensitive
subjects.

Markova et al. (2010)

Human diploid VH-10
fibroblasts and human
adipose-tissue derived
mesenchymal stem cells
exposed to GSM (905
MHz or 915 MHz) or
UMTS (1947.4 MHz,

915 MHz and 1947.4 MHz signals inhibited
tumor suppressor TP53 binding protein 1
(53BP1) foci that are typically formed at the
sites of DNA double strand break location in
both cell types. 905 MHz RFR did not inhibit
53BP1 foci in differentiated cells but in stem
cells. (Inability to form DNA repair foci has

middle channel) RFR for | been correlated to radiosensitivity, genomic
1,2, or 3 hr; SAR 0.037- | instability, and other repair deficits.)
0.039 W/kg

Martin et al. (2020)

Human neonatal foreskin
keratinocytes (HEK-3N,
HEK-IN, and NHEK-
3N) and human skin
keratinocyets HeCAT
exposed to a 60-GHZ
RFR for 3 h, Average
SAR 513 W/kg and peak
SAR 1233 W/kg

Different cell types showed different patterns
of expreson of ADAMTS6, IL7R, and NOG
genes.

Mashevich et al.
(2003)

Human peripheral blood
lymphocytes exposed
to830 MHz RFR for 72
hr, SAR 1.6-8.8 W/kg

A linear increase in chromosome 17
aneuploidy (loss and gain of chromosome)
and abnormal chromosome-17 replication
were observed as a function of the SAR
value, demonstrating that this radiation has a
genotoxic effect.

Mazor et al. (2008)

Human lymphocytes
exposed to continuous-
wave800 MHz for 72 hr;

Increased levels of aneuploidy depending on
the chromosome studied as well as on the
level of exposure. In chromosomes 1 and 10,
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SAR 2,9 and 4,1 W/kg

there was increased aneuploidy at the higher
SAR, while for chromosomes 11 and 17, the
increases were observed only for the lower
SAR.

*McNamee et al.
(2002a)

Human blood cultures
exposed to continuous-
wave 1900 MHz RFR
for 2 h; SAR 0-10 W/kg

No effect on DNA single strand breaks
(Comet assay) in leukocytes.

*McNamee et al.
(2002b)

Human blood cultures
exposed to pulsed 1900
MHz RFR for 2 h; SAR
0-10 W/kg

No effect on DNA single strand breaks
(Comet assay) and micronucleus formation
in leukocytes.

*McNamee et al.
(2003)

Human blood cultures
exposed to continuous-
wave or pulsed 1900
MHz RFR for 24 h; SAR
0-10 W/kg

No effect on DNA single strand breaks
(Comet assay) and micronucleus formation
in leukocytes.

*McNamee et al.
(2016)

Male C57BL/6 mice
exposed to pulse-
modulated or
continuous-wave 1900
MHz RFR for 4 h/day for
5 consecutive days;
whole body average

No differentially expressed gene expressions
were identified in various regions of the
brain.

SAR ~0.2 W/kg and
~1.4 W/kg.

Meena et al. (2014) Wistar rats exposed to Increased in DNA single strand breaks
2.45 MHz RFR 2 h/day | (Comet assay) and oxidative stress in

for 45 days; SAR 0.14
W/kg. Rats also treated
with melatonin.

testicular tissue. Effects attenuated by
melatonin.

Megha et al. (2015a)

Fischer rats exposed to
900 and 1800 MHz RFR
for 30 days (2 h/day, 5
days/week); SAR
0.00059 and 0.00058
W/kg

Reduced levels of neurotransmitters
dopamine, norepinephrine, epinephrine, and
serotonin, and downregulation of mRNA of
tyrosine hydroxylase and tryptophan
hydroxylase (synthesizing enzymes for the
transmitters) in the hippocampus.

Megha et al. (2015b)

Fischer rats exposed to
900, 1800, and 2450
MHz RFR for 60 days (2
h/day, 5 days/week);
SAR 0.00059, 0.00058,
and 0.00066 W/kg

Increased DNA single-strand breaks (Comet
assay) in hippocampus, increased oxidative
stress and pro-inflammatory cytokines (IL-2,
IL-6, TNF-0, and IFN-y)

*Meltz et al. (1990)

Mouse leukemic cells
exposed to pulsed 2450

No evidence in any mutagenic action by the
RFR exposure alone or interaction with
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MHz RFR for 4 h, SAR
40 W/kg

proflavin, a DNA-intercalating drug.

Mildaziené et al.

Sunflower seeds exposed

RFR exposure induced a long-term effect on

(2019) to 5.28 MHz RFR for 5, | gene expression in leaves, mostly stimulating
10, 15 min, 12.7 kV/m expression of proteins involved in
photosynthetic processes and their
regulation.
Millenbaugh et al. Rats exposed to 35 GHz | Changes were detected in 56 genes at 6 h and
(2008) RFR at 75 mW/cm? 58 genes at 24 h post-exposure. Genes
untik colonic associated with regulation of transcription,
temperature reached 41- | protein folding, oxidative stress, immune
41°C, skin was assayed response, and tissue matrix turnover were
affected at both times. At 24 h, more genes
related to extracellular matrix structure and
chemokine activity were altered.
*Miyakoshi et al. Human brain tumor No effect on DNA single strand breaks
(2002) derived M)54 cells (Comet assay) observed.
exposed to 2450 MHz
RFR for 2 h; SAR 50 or
100 W/kg
*Mizuno et al. (2015) | WI38VA13 subcloned No effects on cell growth, cell cycle
2RA human fibroblast distribution, DNA single strand breaks
cells exposed to wireless | (Comet assay), micronucleus formation, and
power transfer (WPT) hypoxanthine-guanine

12.5 MHz resonant
frequency for 48, 96, or
144 h; SAR 21 W/kg

phosphoribosyltransferase (HPRT) gene
mutation.

*Nakatani-Enomoto
etal. (2016)

Human spermatozoa
exposed to to 1950 MHz
Wideband Code Division
Multiple Access (W-
CDMA)-like RFR for 1
h; SAR 2.0 or 6.0 W/kg

No effect on percentage of 8-hydroxy-2'-
deoxyguanosine positive spermatozoa.

Narasimhan and Huh
(1991)

Lambdaphage DNA
exposed to short pulses of
RFR

Observed conformational anomolies in DNA
probably resulting from single strand breaks
and localized strand separations induced by
RFR.

Nikolova et al. (2005)

Mouse embryonic neural
progenitor stem cells
exposed to 1710-MHz
GSM REFR for 6 or 48 h;
SAR 1.5 W/kg

Exposure for 6 h, but not for 48 h, resulted in
a low and transient increase of DNA double-
strand breaks and the transcript level of
genes related to apoptosis and cell cycle
control..

Nittby et al. (2008)

Fischer 344 rats exposed
to 1800 MHz GSM RFR

Expression in cortex and hippocampus of
genes connected with membrane functions.
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for 6 h; SAR whole body
average 0.013 W/kg,
head 0.03 W/kg

Nylund and
Leszczynski (2006)

Human endothelial cell
line: EA.hy926 and
EA.hy926vlexposed to
900-MHz GSM RFR for
1 h; SAR 2.8 W/kg

Gene and protein expression were altered
dependent on the cell type.

Odaci et al. (2016)

Pregnant Sprague -
Dawley rats exposed to
900 MHz RFR 1 h each
day during days 13 - 21
of pregnancy; SAR
whole body average
0.024 W/kg

Testis and epididymis of offspring showed
higher DNA oxidation and lipid peroxidation
at 60 days postnatal.

Ohtani et al. (2016)

Sprague-Dawley rats
exposed to wideband
code division multiple
access 2140 MHz RFR
for 6 h or 3 or 6 h/day
for 4 days, SAR 4 or 0.4
W/kg

Exposure at 4 W/kg (at 6 h/day) increased
core temperature and upregulation of some
stress markers, heat-shock proteins and heat-
shock transcription factors family, in the
cerebral cortex and cerebellum.

*Ohtani et al. (2019)

Mice exposed to 85 kHz
(for charging electrical
vehicles) EMF at 25.3
mT, 1 h/day for 10 days

No significant change in gene transcriptional
expression in brain and liver.

*Ono et al. (2004)

Pregnant lacZ-transgenic
mice exposed
intermittently (10 sec
On, 50 sec OFF) 16
h/day to 2450-MHz RFR
from embryonic days of
0 to 15; SAR whole body
average 0.71 W/kg

No significant effects on mutation
frequencies at the lacZ gene in spleen, liver,
brain, and testis in offspring. The RFR is not
mutagenic in utero.

Ozgur et al. (2014)

Hepatocarcinoma cells
exposed to intermittent
(15 min ON, 15 min
OFF) GSM 900- and
1800-MHz RFR for 1, 2,
3,or4 h; SAR 2 W/kg

Cells showed irregular nuclei pattern and
DNA damage (apoptosis).

Pacini et al. (2002)

Human skin fibroblasts
exposed to GSM 904.2-
MHz RFR for 1 h

(from a cell phone); SAR
0.6 W/kg

Increased the expression of mitogenic signal
transduction genes (e.g., MAP kinase kinase
3, G2/mitotic-specific cyclin G1), cell
growth inhibitors (e.g., transforming growth
factor-beta), and genes controlling apoptosis
(e.g., bax).
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Panagopoulos et al.
(2007)

Flies (Drosophila
melanogaster) exposed
to either GSM 900-MHz
or DCS 1800-MHz
signals from a digital cell
phone, for few minutes
per day during the first 6

Degeneration of large numbers of egg
chambers after DNA fragmentation
(apoptosis) of their constituent cells, induced
by both types of mobile telephony radiation.

days of their adult life.
Panagopoulos (2019) | Human peripheral blood | Chromatid-type aberrations (gaps and
lymphocytes exposed to | breaks) observed.
UMTS signal (1900-
2200 MHz) using a cell

phone for 15 min

Panagopoulos (2020)

Human lymphocytes (in
G2/M phase) exposed to
UMTS (3G) 1920-1960
MHz RFR entted from a
smart phone on talk
mode for 15 min; peak
power density 92 +27
uwW/cm?; averaged over
6 min 29 + 14 uW/cm®

Chromatid-type aberrations were observed.
Effect synergistic with caffeine.

Pandey et al. (2017)

Swiss albino mice
exposed to 900-MHz
RFR for 4 or 8 h per day
for 35 days; SAR
0.0054-0.0516 W/kg

RFR exposure-induced oxidative stress
causes DNA single-strand breaks (Comet
assay) in germ cells, with altered cell cycle
progression leading to low sperm count in
mice (depolarization of mitochondrial
membranes resulting in destabilized cellular
redox homeostasis). Larger effect with
longer exposure time, and recovery at 35
days post-exposure.

Pandey and Giri
(2018)

Swiss albino mice
exposed to GSM 900-
MHz RFR 3h twice/day
for 35 days, SAR 0.0516-
0.0054W/kg

Increased DNA single strand breaks (Comet
assay) and free radicals in testis and germ
cells, effects attenuated by melatonin.

*Paparini et al. (2008)

Mice exposed to GSM
1800-MHz signal for 1
h; SAR whole body
average 1.1 W/kg, brain
0.2 W/kg

No significant modulation in gene expression
in whole brain.

Paulraj and Behari
(2006)

35-day old male Wistar
rats exposed 2 h/day for
35 days to 2450 MHz or
16.6 GHz RFR; SAR 1.0
and 2.01 W/kg,

Increased in DNA single strand breaks
(Comet assay) in brain cells for both
frequencies.
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respectively.

Pesnya and
Romanovsky (2013)

Onion (Allium cepa)
exposed to GSM 900-
MHz RFR from a cell
phone for 1 h/day or 9
h/day for 3 days;
incident power density
0.05 uW/cm®

Increased the mitotic index, the frequency of
mitotic and chromosome abnormalities, and
the micronucleus frequency in an exposure-
duration manner.

Phillips et al. (1998)

Human Molt-4 T-
lymphoblastoid cells
exposed to pulsed
signals at cellular
telephone frequencies
of 813.5625 MHz (iDEN
signal) and 836.55 MHz
(TDMA signal) for 2or 21
h. SAR 0.0024 and 0.024
W/Kg for iDEN and
0.0026 and 0.026 W/kg
for TDMA)

Changes in DNA single strand breaks
(increase and decrease depending on
exposure parameters) (Comet assay) were
observed.

*Port et al. (2003)

Human leukaemia cells
(HL-60) exposed to
pulsed (1 Hz) 400 MHz
RFR for 6 min;50 kV/m-
25 times higher than the
ICNIRP reference levels
for occupational
exposure

No significant effects on apoptosis,
micronucleation, abnormal morphologies
and gene expression assayed at 9, 24, 48,
and 72 h post-exposure.

Qin et al. (2018)

Male mice exposed to
1800-MHz RFR 2 h/day
for 32 days, SAR 0.0553
W/kg

Inhibition of testosterone synthesis might be
mediated through CaMKI/RORa signaling
pathway.

Qin et al. (2019)

Mouse Leydig cells
exposed to a 1800-MHz
RFR for 1, 2 or 4 h, SAR
0.116 W/kg

Cells showed downregulated of testosterone
synthase genes (Star, Cypllal, and Hsd-3f)
and clock genes (Clock, Bmall, and Rora),
also reduced level of testosterone and
increased oxidative stress.

*Qutob et al. (2006)

Human U87MG
glioblastoma cells
exposed to pulse-
modulated 1900 MHz
RFR for 4 h; SAR 0.1,
1.0, and10 W/kg

No significant effect on gene expression.

Racuciu (2009)

Zea mays root tips
exposed to continuous-

Increased mitotic index and chromosomal
aberration frequency linear with increased

33




wave 900 MHz RFR for 1
—36 h; SAR <1 W/kg)

exposure time.

Rago et al. (2013)

Human subjects with
different daily durations
of cell phone use (no
use, <2 h,2-4 h,>4h)
and “trouser users” and
“shirt users”

>4 h daily use and “trouser users” had higher
sperm DNA fragmentations.

Rammal et al. (2014)

Lycospersicon
esculentum (tomato)
exposed to 1250 MHz
RFR for 10 days at

Increased expression of proteinase inhibitor
(Pin IT) and Lycospersicon esculentum basic
leucine Zipperl (lebZIP1), two wound-plants
genes.

0.0095 mW/cm®
*Regalbuto et al. Human fibroblasts No significant effect on y-H2AX/53BP1 foci,
(2020) exposed to 2450 MHz differential gene expression, micronucleus formation,

continuous-wave or
pulsed (1 ms square
oulses, 50% duty cycle)
RFR; SAR 0.7W/kg

and cell cycle.

Remondini et al.
(2006)

Six human cell types
exposed to 900 and 1800
MHz RFR; three
exposure systems were
used, exposure time 1,
24, 0r44 h,SAR1-2.5
W/kg (Details in Table 1
of paper.)

Some but not all human cells reacted to RFR
with an increase in expression of genes
encoding ribosomal proteins and therefore
up-regulating the cellular metabolism.

Romano-Spica et al.
(2000)

Human hemopoietic and
testicular cell types
exposed to 50 MHz RFR
modulated (80%) with a
16-Hz frequency for 0.5-
24 h; the exposure
system generates a 0.2
microT magnetic field
parallel to the ground
and a 60 V/m electric
field orthogonal to the
earth's magnetic field.

Overexpression of the proto-oncogene etsl
mRNA in Jurkat T-lymphoblastoid and
Leydig TM3 cell lines only in the presence
of the 16-Hz modulation.

*Ros-Lior et al.
(2012)

Cells collected from
cheeks of human
subjects

Comparing control area with the side cell
phone was placed; no significant genotoxic
effect was found (DNA damage and
cytokinetic defects, proliferative potential,
and cell death).
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*Roti-Roti et al
(2001)

C3H 10T(1/2) cells
exposed to 835.62 MHz
FDMA or 847.74 MHz
CDMA for 7 days and
then one-dose X-ray
followed by RFR for 42
days; SAR 0.6 W/kg

No significant effect of RFR on neoplastic
transformation (induced by X-ray) was
observed.

Roux et al. (2006)

Tomato plants exposed
to a 900-MHz RFR for
2-10 min at 0.0066
mW/cm®

Increased stress-related transcripts
(calmodulin, protease inhibitor and
chloroplast mRNA-binding protein) in
leaves. (Increased at 15 min after the end of
electromagnetic stimulation, dropped to
close to initial levels by 30 min, and then
increased again at 60 min.)

Roux et al. (2008)

Tomato plants exposed
to a 900-MHz RFR for
10 min at 0.0066
mW/cm?

Induction of stress gene expression; similar
to wound responses suggesting that the
radiation is perceived by plants as an
injurious stimulus.

Sagripanti and
Swicord (1986)

Purified DNA solution
exposed to 2.55-GHz
RFR for 20min; SAR s
and SAR,.x ranges: 0, 2-
8-5 and 21-85 W/kg,

Structural changes in DNA suggested that
exposure to RFR can cause single as well as
double-strand breaks in DNA in solution.

Sagripanti et al.
(1987)

Purified plasmid DNA
exposed to RFR in the
frequency range from
2.00 to 8.75 GHz for 20
min; SAR 0, 8.5, or 85

Induced dose- and exposure-duration-
dependent DNA single and double strand
beaks depends on the presence of small
amounts of cuprous ions.

W/kg
Sahin et al. (2016) Rats exposed to 3-G Oxidative DNA damage (8-hydroxy-
2100 MH RFR 6 h/day 2'deoxyguanosine) in brain increased after

for 10 or 40 days

10-day exposure but decreased after 40 day
exposure.

Said-Salman et al.
(2019)

Escherichia coli K-12
DH5a exposed to 2.4
GHz RFR for5h

Expression of 101 genes was differentially
affects (up- and down-regulation).

*Sakuma et al. (2006)

Human glioblastoma
A172 cells exposed to
W-CDMA 2.1426 GHz
radiation at SARs of 80,

250, and 800 mW/kg and

CW radiation at 0.08
W/kg for 2 and 24 h;
normal human IMR-90
fibroblasts from fetal
lungs exposed to W-

No significant effect on DNA single strand
breaks (Comet assay).
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CDMA and CW
radiations at a SAR of
0.08 W/kg for 2 and 24
h.

*Sakurai et al. (2011)

Human glial cell line,
SVGp12, exposed to
continuous-wave 2450
MHz RFR for 1, 4, and 24
h; SAR 1, 5, and 10 W/kg

No evidence of effect on gene expression.

*Salmen et al. (2018)

S. aureus, S. epidermidis,
and P. aeruginosa.
Exposed to exposed to
900 and 1800 MHz RFR
for 2 h using a cell phone

No significant effects on DNA, growth rate
and antibiotic susceptibility.

*Sannino et al. (2006)

Human blood leukocytes
exposed to UMTS-1950
MHz signal for 24 h;
SAR 0.5 or 2 W/kg

No effect on DNA single strand breaks
(Comet assay) and cell viability.

*Sannino et al.
(2009a)

Human dermal
fibroblasts from a
healthy subject and from
a subject affected by
Turner's syndrome
exposed to GSM 900
MHz.RFR for 24 h; SAR
1 W/kg

No significant effect on DNA single strand
breaks (Comet assay)

*Sannino et al.
(2009Db)

Human dermal
fibroblasts from one
subject exposed to 900
MHz RFR for 24 h; SAR
1 W/kg

No significant effect on DNA single strand
breaks (Comet assay) and micronucleus
frequency.

Sannino et al. (2011)

Phytohemagglutinin
activated human blood
lymphocytes exposed to
a 900-MHz RFR for 20
h; SAR 1.25 W/kg, and
then to mitomycin C

RFR attenuated micronucleus induced by
mitomycin c at S-phase, and not at G(0)- and
G(1)-phases of the cell cycle. (Adaptive
response)

Sannino et al. (2014)

Phytohemagglutinin
activated human blood
lymphocytes exposed to
a 900-MHz RFR for 20
h; SAR 0.3 W/kg, and
then to x-ray

RFR attenuated micronucleus induced by x-
ray.

Sannino et al. (2017)

Chinese hamster lung
fibroblasts exposed to
1950 MHz, Universal

Increased micronucleus frequency at 0.15
and 0.3 W/kg, no effect at 0.6 and 1.25
W/kg; attenuated micronucleus induced by
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Mobile
Telecommunication
System signal for 20 h;
SAR 0.15—-1.25 W/kg

mitomycin-C at 1.25 W/kg.

Sarimov et al. (2004)

Human lymphocytes
exposed to GSM 895-
915 MHz signals for 30
min; SAR 0.0054 W/kg

Condensation of chromatin was observed.
(Stronger effect at 1 h exposure.)

Sarkar et al. (1994)

Mice exposed to 2450
MHz RFR 2 h/day for
120, 150, and 200 days;
SAR 1.18 W/kg

Rearrangements of DNA segments were
observed in brain and testis.

Scarfi et al (1996) Bovine lymphocytes Increased micronucleus frequency.
exposed to 9 GHz RFR
for 10 min, SAR 70
W/kg

*Scarfi et al. (2003) Human peripheral blood | No effect on micronucleus frequency and

lymphocytes exposed to
pulsed 120-130 GHz
(pulse rate 2 Hz, pulsed
duration 4 ps) field for
20 min; delivered energy
1.2 and 0.72 J for the
two frequencies,

cell proliferation.

respectively.
*Scarfi et al (2006) Human lymphocytes The results provided no evidence for the
exposed to GSM 900 existence of genotoxic (micronucleus) or

MHz RFR for 24 h, SAR
1, 5, and 10 W/kg).

cytotoxic effects

* Schuermann et al.
(2020)

Human MRC-5 lung
fibroblasts, human
osteosarcoma cells,
HTR-8/SVneo human
trophoblasts, and GFP-
tagged XRccl cells
exposed to intermittent
(5/10 min ON/FF) or
continuous 1950 MHz,
2450 MHz (GSM or
unmodulated) RFR for 1-
24 h; SAR 0.5-4.9 W/kg.

No significant effect on DNA single strand
breaks (Comet assay).

Schwarz et al. (2008)

Human fibroblasts and
lymphocytes exposed to
UMTS 1950 MHz RFR
for 4-48 h; SAR 0.05 to
2.0 W/kg

Increased DNA single strand breaks (comet
assay) and micronuleus were observed in
fibroblasts but not in lymphocytes either
unstimulated or stimulated with
phytohemegglutinin.
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Sekeroglu et al.
(2012)

Immature (2 week old)
and mature (10 weeks
old) Wistar rats exposed
to continuous—wave
1800 MHz RFR for 2
h/days for 45 days; SAR
0.38-0.78 W/kg
(immature rats), 0.31-
0.52 W/kg (mature rats)

Bone marrow cells showed chromosome
aberrations, micronucleus frequency, mitotic
index and ratio of polychromatic
erythrocytes (PCEs) in all exposed groups.
Immature group showed more effect and less
recovery at day 15 post-exposure. The
cytogenotoxic damage in immature rats was
statistically higher than the mature rats.

Sekeroglu et al.
(2013)

Immature and mature
rats exposed to 900 MHz
RFR for 2 h/days for 45
days; SAR immature
rats, 0.38-0.78 W/kg;
mature rats 0.31-0.52
W/kg

Bone marrow cells showed chromosome
aberrations, increases in micronucleus
frequency, mitotic index, and ratio of
polychromatic erythrocytes. Effects persisted
for 15 days after exposure.

*Sekijima et al.
(2010)

Human A172
(glioblastoma), H4
(neuroglioma), and IMR-
90 (fibroblasts from
normal fetal lung) cells
exposed to continuous-
wave and W-CDMA
2.1425 GHz RFR up to
96 h; SAR 0.08, 0.25,
0.8 W/kg

No significant effects on gene expression and
cell proliferation.

Semin et al. (1995)

DNA in glycine and
formaldehyde exposed to
10 different 4 to 8 GHz
RFR 25 ms pulses, 1-6-
Hz repetition rate, 0.4 to

3 or 4 Hz pulses and 0.6 mW/cm” peak
power increased the accumulated damage to
the DNA secondary structure. However,
changing the pulse repetition rate to 1, 5, 6
Hz, as well as changing the peak power to

0.7 mW/cm” peak power | 0.4 or 0.7 mW/cm® had no effect (“window
density effect”).
*Senturk et al. (2019) | Lymphocytes from No significant effect on DNA single strand

patients received
radiofrequency treatment
on inferior turbinate as
they were diagnosed
with inferior turbinate
hypertrophy

breaks (Comet assay) on Day 15 post-
treatment. Increase in oxidative stress was
observed.

Shah et al. (2015)

Human blood samples
exposed to 916-MHz
RFR at two power
densities and 1-8 hr
using an antenna

Chromosomal damage observed in
lymphocytes at higher power density and
longer exposure duration.
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Shahin et al. (2013)

Female mice (Mus
musculus) exposed to
continuous-wave 2.45
GHz RFR 2 h/day for
45v days; SAR 0.023
W/kg

Increased DNA strand breaks (Comet assay)
observed in the brain. Changes in oxidative
mechanisms and oxidative stress were
observed in liver, kidney and ovary.
Increased embryo implantation/resorption
and abnormal pregnancy were observed.

Shahin et al. (2019)

Male Wistar rats exposed
to 900 MHz RFR for 2
h/day for 8 weeks, SAR
1.075 W/kg

Increased DNA single strand breaks (Comet
assay) in testis and increased oxidative
stress.

Sharma ad Shukla
(2020)

Male Wistar rats exposed
to 900 MHz RFR for 1,
2, or 4 h/day for 90 days;
SAR brain 0.231 W/kg

Increased DNA single strand breaks (Comet
assay) and increased oxidative stress in
brain.

Shckorbatov et al.
(2009)

Human buccal
epithelium cells exposed
to 35 GHz RFR for 10
sec; SAR 0.75 W/kg

Caused condensation of chromatin. Left
circularly polarised radiation induced less
effect than linearly polarised radiation. Cell
membrane damage observed.

Shckorbatov et al.
(2010)

Human fibroblasts
exposed to 36.65 GHz
RFR at incident power
densities of 1, 10, 30 and
100 microW/cm? for 10
sec

Chromosome condensation observed at 10
and 100 pW/cm® exposure. Right-handed
elliptically polarized radiation was more
biological activity than the left-handed
polarized one.

*Shi et al (2014)

Cultured human lens
epithelial cells (HLECs)

No significant effects on DNA single strand
break (comet assay) and double strand

exposed to 90 kHz breaks.
magnetic field for 2 and
4 h; 93.36 uT
*Silva et al. (2016) Human primary thyroid | No effect on expressions of Ki-67 (involved

cells exposed to 895 and
900 MHz RFR for 3-65
h, SAR 0.082-0.170
W/kg

in cell proliferation) p53 (tumor suppression)
HSP-70 (stress biomarker), and reactive
oxygen species.

Smith-Roe et al.
(2020)

Male and female
Hsd:Sprague Dawley
rats and B6C3F1/N mice
exposed from Gestation
day 5 or Postnatal day
35, respectively, to code
division multiple access
(CDMA) or global
system for mobile
modulations over 18
hr/day, at 10-min

Significant increases in DNA single strand
breaks (Comet assay) observed in the frontal
cortex of male mice (both modulations),
leukocytes of female mice (CDMA only),
and hippocampus of male rats (CDMA only).
No significant increases in micronucleated
red blood cells were observed in rats or mice.
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intervals for 19 (rats) or
14 (mice) weeks; SAR
1.5, 3, or 6 W/kg (rats,
900 MHz) or 2.5, 5, or
10 W/kg (mice,

1,900 MHz).

Sokolovic et al.
(2015)

Wistar rats exposed to
RFR (4 h/day, for 20, 40,
and 60 days) from a
Nokia 3110 cell
phone:SAR 0.043-0.135
W/kg; some rats treated
with melatonin (2 mg/kg,

ip)

Melatonin reduced DNA fragmentation in
testicular tissues also reversed oxidative
changes caused by RFR (malondialdehyde,
xanthine oxidase, and acid-DNase)

Soubere Mahamoud et
al. (2016)

Human keratinocyte
exposed to a 60.4-GHz
RFR at an incident
power density of 20
mW/cm? for 3 hours

No keratinocyte transcriptome modifications
were observed. Co-treatment with a
glycolysis inhibitor slightly alter the
transcriptome of 6 genes encoding
transcription factors or inhibitors of cytokine
pathways. Thus, the RFR exposure may
affect metabolically stressed cells

Souza et al. (2014)

Exfoliated cells from the
oral epithelium from
human subjects who
spent different time
using cell phones (group
I,t>5h; group I, t>1h
and <5 h; and group 111,
t<1h).

Structures that may be associated with gene
amplification were significantly greater in
the individuals in group I. No significant
effects on micronucleus frequency and
apoptosis and necrosis were observed.

*Speit et al. (2007)

Human fibroblasts (ES1
cells) and Chinese hamster
cells (V79) exposed to
intermittent (5 min ON/10
min OFF)1800-MHz for 1,
4,24 h; RFR; SAR 2 W/kg

No significant effects on DNA single strand
break (Comet assay) and micronucleus
frequency.

*Speit et al. (2013)

Human HL-60 exposed to
intermittent (5 min ON/10
min OFF) 1800 MHz RFR
for 24 r; SAR 1.3 W.kg

No significant effects on DNA single strand
break (Comet assay) and micronucleus
frequency.

*Stronati et al. (2006)

Human blood samples
exposed to GSM 935-
MHz signal for 24h;
SAR 1 and 2 W/kg

Lymphocytes showed no changes in DNA
single strand breaks (Comet assay),
chromosomal aberrations, sister chromatid
exchanges, micronuclei frequency and cell
cycle. No significant interaction with x-ray.

*Su et al (2017)

Neurogenic A172, U251,
and SH-SYSY cells

No significant DNA damage (YH2AX foci)
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exposed to an
intermittently (5 min
ON/10 min OFF)

1800 MHz RFR at SAR
of 4.0 W/kg for 1, 6, or
24 h.

*Su et al. (2018)

Primary cultured
astrocytes, microglia and
cortical neurons were
exposed to intermittent
(5 min ON/10 min OFF)
GSM 1800 MHz RFR
for 1, 6 or 24 h; SAR 4.0
W/kg.

The RFR did not elicit DNA double strand
breaks (YH2AX foci) but inhibited the
phagocytic ability of microglia and the axon
branch length and branch number of cortical
neurons.

Sun C. et al. (2016)

Mouse embryonic
fibroblasts (MEFs) with
proficient (Atm™") or
deficient (Atm™") ataxia
telangiectasia mutated,
which is critical to
initiation of DNA repair,
to GSM 1800-MHz RFR
for 1, 12,24, or 36 h;
SAR 4 W/kg.

Increased DNA single-strand breaks (SSBs)
(Comet assay) and activated the SSB repair
mechanism. This effect reduced the DNA
damage to less than that of the background
level after 36 hours of exposure. In the Atm™
MEFs, the same RF-EMF exposure for 12 h
induced both DNA single and double-strand
breaks (Comet assay) and activated the two
repair processes, which also reduced the
DNA damage to less than the control level
after prolonged exposure. (compensatory
effects) (Conclusion from interpretation f
different results from (Atm**) and (Atm™")
cells.

Sun, LX et al. (2006a)

Human lens epithelial
cells exposed to 217 Hz-
modulated 1800 MHz
RFR for 2 h; SAR 1, 2,
3,4 W/kg

No or repairable DNA single strand breaks
(Comet assay) was observed after 2 hour
irradiation of 1.8 GHz microwave on LECs
when SAR </=3 W/kg. The DNA damages
caused by 4 W/kg irradiation were
irreversible.

Sun, LX et al. (2006b)

Human lens epithelial
cells exposed to 217 Hz-
modulated 1800 MHz
RFR for 2 h; SAR 1, 2,
3,4 W/kg

No DNA single strand breaks (comet assay)
was induced using comet assay after 2 hours
irradiation of 1. 8 GHz microwave on hLECs
at the dose SAR <or=3.0 W/kg. 4.0 W/kg
irradiation caused significantly DNA damage
and inhibition of hLECs proliferation.

Sun Y. etal. (2017)

HL-60 cells from human
leukemia exposed to a
900-MHz RFR for 4
h/day for 5 days, Peak
and average SAR 4.1x

Increased oxidative DNA damage, decreased
mitochondrial transcription, and increased
oxidative stress.
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10% and 2.5 x 10 W/kg

Sykes et al. (2001)

pKZ1 mice exposed daily
for 30 min to 217-Hz
modulated 900 MHz
RFR 1, 5, or 25 days; SAR
4 W/kg

After 25 days of exposure, RFR could lead to
a perturbation in recombination frequency
which may have implications for
recombination repair of DNA.

*Takahashi et al.
(2002)

Male Big Blue mice
(BBM) exposed to 1.5
GHz RFR in the head
region for 90 min/day, 5
days/week, for 4 weeks;
SAR 0.67 and 2 W/kg

There was no significant variation in the
frequency of independent mutations of the
lacltrans gene and deletion mutation in the
brain.

Tice et al. (2002)

Human blood leukocytes
and lymphocytes
exposed to voice
modulated 837 MHz
produced by an analog
signal generator or by a
time division multiple
access (TDMA) cellular
telephone, 837 MHz
generated by a code
division multiple access
(CDMA) cellular
telephone (not voice
modulated), and voice
modulated 1909.8 MHz
generated by a global
system of mobile
communication (GSM)-
type personal
communication systems
(PCS) cellular telephone
for 3 or 24 h, SAR 1-10
W/kg

No significant effect on DNA single strand
break (Comet assay). Exposure to each of the
four RF signal technologies for 24 h at an
average SAR of 5.0 or 10.0 W/kg resulted in
a significant and reproducible increase in the
frequency of micronucleated lymphocytes.

Tiwari et al. (2008)

Blood samples from
male human subjects
exposed to a CDMA cell
phone for 1 h

In vitro exposure to RFR induces reversible
DNA single strand breaks (Comet assay) in
synergism with aphidicolin, a DNA repair
inhibitor,

Tkalec et al. (2009)

Allium cepa L root
meristematic cells from
seeds exposed to 400
and 900 MHz RFR for 2
h, power density 10, 23,
41 and 120 V/m).

Lagging chromosomes, vagrants, disturbed
anaphases and chromosome stickiness were
observed.
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Tkalec et al. (2013)

Earthworm (Eisenia
fetida) exposed to
continuous-wave and
AM-modulated 900-
MHz RFR for 2 - 4 h;
SAR 0.00013, 0.00035,
0.0011, and 0.00933

Increased DNA single strand breaks (Comet
assay) in earthworms coelomocytes and
oxidative stress (lipid and protein oxidation)

W/kg
Tohidi et al. (2020) Male BALB/c mice Apoptotic genes Bax and Bc12 expression in
exposed to RFR froma | the hippocampus were upregulated for 1- and

cell phone jammer that
emits 900- and 1800
MHz CDMA and GSM
signals) for 0.5, 1, 2, or 4
h twice a day for 30
days.

2-h exposures and down-regulated with
longer exposure.

*Tomruk et al. (2010)

Nonpregnant and
pregnant New Zealand
White rabbits exposed to
GSM 1800 MHz RFR 15
min/day for a week

No oxidative damage in liver of exposed
adult and offspring, increased lipid
peroxidation.

Trivino Pardo et al
(2012)

T-lymphoblastoid leukemia
cells exposed to 900 MHz
RFR for 2 or 48 h; SAR
9.0035 W/kg

Changes in gene expressions (e.g., an early
activation of genes involved in DNA double-
and single-strand breaks repair).

Trosic (2001)

Rats exposed to 2450
MHz RFR for 2, &, 13
and 22 irradiation
treatments of two hours
each; power density 5-15
mW/cm®, SAR 20 W/kg

Increased multinucleated alveolar
macrophages- the elevation of the number of
nuclei per cell was exposure time- and dose-
dependent.

Trosic and Busljeta
(2005)

Wistar rats exposed to
continuous-wave 2450
MHz RFR 2 h/day 7
days /week for a total of
4, 16, 30, and 60 h.
power density 5-10
mW/cm” SAR 1-2 W/kg

The frequency of micronucleated bone
marrow erythrocytes was significantly
increased after 15 irradiation treatments. No
effect after 2, 8, and 30 exposure treatments.

Trosic and Busljeta
(2006)

Rats exposed to 2450
MHz RFR 2 h/day, 7
days/week; SAR 1.24
W/kg

Bone marrow cell micronucleus frequency
increased on experimental day 15, and
micronucleated polychromatic erythrocytes
in peripheral blood increased on day 8.

Trosic et al. (2002)

Male Wistar rats exposed
for 2 h/day, 7 days a
week for up to 30 days to
continuous-wave 2450

Increased micronuclei in peripheral blood
polychromatic erythrocytes on the 2nd, 8",
and 15™ day of exposure. It is likely that an
adaptive mechanism, both in
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MHz RFR; power
density 5-10 mW/cm?
SAR 1-2 W/kg

erythrocytopoiesis and genotoxicity
occurred.

Trosic et al. (2004)

Male Wistar rats exposed
for 2 h/day, 7 days/week
for 4, 16, 30, and 60 h to
continuous-wave 2450
MHz RFR; power
density 5-10 mW/cm®
SAR 1.25 W/kg

The frequency of micronucleated
polychromatic erythrocytes in bone marrow
was significantly increased on experimental
day 15, but not on 2, 8, and 30 days.

Trosic et al. (2011)

Male Wistar rats exposed
to GSM 915 MHz RFR
for 1 h /day 7 days/week
for 2 weeks; SAR 0.6
W/kg

Increased DNA single strand breaks (Comet
assay) in brain, renal, and liver cells.

Tsybulin et al. (2013)

Japanese Quail embryos
exposed in ovo to GSM
900 MHz signal from a
cell phone intermittently
(48 sec ON/12 sec OFF)
during initial 38 h of
brooding or for 158 h
(120 h before brooding
plus initial 38 h of
brooding): SAR
0.000003 W/kg

The lower duration of exposure led to a
significant decrease in DNA single strand
breaks (Comet assay) in cells of 38-h
embryos, while the higher duration of
exposure resulted in a significant increase in
DNA damage.

Usikalu et al., (2013)

Sprague-Dawley rats

Increased DNA single strand breaks (Comet

exposed to 2450 MHz assay) found in ovary and testis.
RFR for 10 min: SAR 0-
4.3 W/kg
Vafaei et al. (2020) Pregnant mice exposed | Placenta tissue showed increased superoxide
to 2400 MHz RFR from | dismutase mRNA, CDKNIA, and Gadd 45a

a D-link Wi-Fi router
from 5 days after mating
to 1 day before delivery
for 2-4 h/day, head SAR
at 30 cm from router
0.09 W/kg

expression. (CDKN1A, and Gadd 45a are
involved in DNA repair, cell cycle arrest,
apoptosis, and cellular responses to
environmental stressors.) Also, increased
BAX mRNA and decreased Bcl-2 mRNA
leads to apoptosis.

*Valbonesi et al.
(2008)

Human trophoblast cell
line HTR-8/SVneo
exposed to pulsed 1817
MHz RFR or 1 h; SAR 2
W/kg

No significant change in either HSP70 or
HSC70 protein or gene expression, or DNA
single strand breaks (Comet assay).

Valbonesi et al.
(2014)

Rat PC12 cells exposed
to continuous-wave 1.8
GHz RFR or GSM-

After PC12 cells exposure to the GSM-217
Hz signal for 16 or 24 h, HSP70 mRNA
transcription significantly increased, whereas
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217Hz and GSM-Talk
signals for 4, 6, or24 h,
SAR 2W/kg

no effect was observed in cells exposed to
the CW or GSM-Talk signals.

*Valbonesi et al.
(2016)

Rat PC12 cells exposed
to 1.8 GHz 217-GSM
signal for 24 h. SAR 2

Acetylcholine esterase transcriptional or
translational pathways not affected, whereas
acetylcholine esterase enzymatic activity

Wikg increased.

Vanishree et al. Buccal cells from low There was a significant increase in

(2018) and high cellular phone | micronucleus counts in subject who use the
users phone longer. There was highly significant

difference in the mean micronucleus count of
participants using (code division multiple
access) CDMA than (global system for
mobiles) GSM cellular phones.

Varghese et al. (2018)

Female Sprague-Dawley
rats exposure 2450 MHz
RFR, 4/day. For 45 days;
SAR 0.23W/kg

Increased caspase-3 gene expression in brain
tissues; decreased antioxidant enzymes and
increased lipid preoxidation. Rat showed
lowering of learning and memory and
expression of anxiety behavior.

Veerachari and Vasan
(2012)

Human elected semen
exposed to a 900-GSM
cellular phone in talk
mode for 1 h; power
density 1-40 pW/cm? at
2.5 cm from antenna.

Increased DNA fragmentation index and
reactive oxygen species, and decreased
sperm motility and viability.

*Verschaeve et al.
(2006)

Female rats exposed to
RF fields for 2 h per day,
5 days per week for 2
years; SAR 0.3 or 0.9
W/kg. the mutagen and
carcinogen 3-chloro-4-
(dichloromethyl)-5-
hydroxy-2(5H)-furanone
(MX) was given in the
drinking water. at a
concentration of 19
mug/ml.

No significant genotoxic activity of MX in
blood and liver cells measured by
micronucleus and DNA single strand breaks
(comet assay). However, MX induced DNA
damage in rat brain. Co-exposures to MX
and RF radiation did not significantly
increase the response of blood, liver and
brain cells. (no data on RFR alone.)

Vian et al. (2006)

Tomato plants exposed
to a 900-MHz RFR for

Induction of mRNA encoding the stress-
related bZIP transcription factor.(3.5 folds at

10 min at 0.0066 5-15 min post-exposure)
mW/cm®
Vijayalaxmi et al. C3H/HelJ mice exposed | Significant increases in micronucleus

(1997a)

to for 20 h/day, 7 day to
continuous-wave 2450
MHz RFR MHz for 20
h/day. 7 days/week, over

formation in peripheral blood and bone
marrow cells were observed.
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18 months: SAR 1.0

W/kg
Vijayalaxmi et al. Human peripheral blood | No effect on several genotoxic indexes
(1997b) exposed to 2450 MHz including chromosome damage, exchange
RFR either continuously | aberrations, and micronucleus frequency.

for 90 min or
intermittently (30 min on
and 30 min off, repeated
three times); SAR 12.46
W/kg

*Vijayalaxmi et al.
(1999)

CF-1 male mice exposed
to ultra-wideband
electromagnetic
radiation (UWBR) for 15
min; SAR 0.037 W/kg

No significant effects on micronucleus
frequency and polychromatic erythrocytes in
peripheral blood and bone marrow cells at
16 and 24 h post-exposure.

*Vijayalaxmi et al.
(2000)

3 human peripheral
blood samples exposed
to pulsed 2450-MHz
RFR for 2 h; SAR 2.135
W/kg

No significant effect on DNA single strand
breaks (Comet assay) was observed in
lymphocytes immediately and at 4 h post-
exposure.

*Vijayalaxmi et al.

(2001a)

4 human peripheral
blood samples exposed
t0835.62 MHz (FDMA)
RFR for 24 h, SAR 4.4
or 5.0 W/kg

Lymphocytes were stimulated with a
mitogen, phytohemagglutinin. No significant
effects at 48 and 72 h post=exposure in
mitotic indices, incidence of exchange
aberrations, excess fragments, binucleate
cells, and micronucleus frequency.

*Vijayalaxmi et al.

(2001b)

Male Sprague-Dawley
rats exposed to
continuous-wave 2450
MHz RFR for 24 h; SAR
12 W/kg

Peripheral blood and bone marrow smears
showed no effects on frequency of
micronuclei in polychromatic erythrocytes at
24 h post-exposure.

*Vijayalaxmi et al.

(2001¢)

4 human peripheral
blood samples exposed
to continuous-wave
847.74 MHz (CDMA)
RFR for 24 h; SAR 4.9
or 5.5 W/kg

No significant effects on mitotic indices,
frequencies of exchange aberrations, excess
fragments, binucleate cells, and micronuclei
in lymphocytes at 48 and 72 h post-exposure.

*Vijayalaxmi et al.

(2003)

Timed-pregnant Fischer
344 rats (from nineteenth
day of gestation) and
their nursing offspring
(until weaning) exposed
to a far-field 1.6 GHz
Iridium wireless
communication signal
for 2 h/day, 7 days/week

No significant effects on micronuclei in
polychromatic erythrocytes in bone marrow.
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for 2 years; SAR 0.036
t0 0.077 W/kg

*Vijayalaxmi et al.

(2004)

Mice exposed to 42.2
GHz RFR applied to the
nasal region 30 min/day
for 3 days; peak SAR
622 W/kg

No effect on micronucleus frequency in
polychromatic erythrocytes of peripheral
blood and bone marrow cells collected 24 h
after exposure.

*Vijayalaxmi et al.

(2006)

Human peripheral blood
samples exposed to 2.45

GHz or 8.2 GHz pulsed-
wave RFR for 2 h; SAR

2.13 W/kg (245 MHz) or
20.71 W/kg (8.2 GHz),

No significant effects on chromosomal
aberrations and micronuclei in lymphocytes.

Vilic et al. (2017)

Honey bee (Apis
mellifera) larvae exposed
to 900 MHz at field
levels of 10, 23, 41 and
120 Vm ' for2 h. Ata
field level of 23 V m™'
the effect of 80% AM

1 kHz sinusoidal and
217 Hz modulation was
investigated as well.

DNA single strand break (Comet assay)
increased significantly in honey bee larvae
exposed to modulated (80% AM 1 kHz
sinus) field at 23 V m . Oxidative changes
also observed. Modulated RF-EMF produced
more negative effects than the corresponding
unmodulated field.

*Waldmann et al.
(2013)

Human peripheral blood

samples exposed to GSM
1800 MHz RFR for 28 h;
SAR 0.2, 2, and 10 W/kg

No significant effects on lymphocytes on
chromosome aberration, micronucleus
frequency, sister chromatid exchange and
DNA single strand break (comet assay).

Wang et al. (2015)

Neuro-2a (mouse
neuroblastoma) cells
exposed to GSM 900
MHz RFR for 24 h; SAR
0.5,10r2 W/kg

Increased DNA oxidative damage (comet
assay) and reactive oxygen species. OGG1( a
base excision DNA repair enzyme) may be
involved.

Wu et al. (2008)

Human lens epithelial
cells exposed to 1800
MHz mobile phone
radiation for 24 h; SAR 4
W/kg

Increased DNA single strand breaks (Comet
assay) and reactive oxygen species.

Xu et al. (2010)

Sprague-Dawley rat
primary cultured cortical
neurons exposed to
intermittent (5 min
ON/10 min OFF) 217-Hz
pulsed 1800 MHz RFR
for 24 h; SAR 2 W/kg

Increased in the levels of 8-hydroxyguanine,
a common biomarker of DNA oxidative
damage, in the mitochondria of neurons,
levels of mitochondrial RNA (mtRNA)
transcripts showed a reduction.

Xu et al. (2013)

Six different types of
cells intermittently (5

RFR induced DNA damage (YH2AX foci
and alkaline and neutral comet assay) in a
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min ON/10 min OFF)
exposed to pulsed GSM
1800 MHz RFR for 1 or
24 h: SAR 3.0 W/kg

cell type-dependent manner.

Yadav and Shama
(2008)

Buccal-mucosa cells
from 85 regular cell
phone users (exposed)
and 24 non-users
(controls)

A positive correlation between 0-1, 1-2, 2-3
and 3-4 years of exposure and the frequency
of micronucleated cells and total
micronuclei.

Yakymenko et al.
(2018)

Quail embryos exposed
to GSM 1800 GHz
signal from a smart
phone (48 s ON/12 s
OFF) for5 days before
and 14 days during
incubation , power
density 0.00032 mW/cm®

Increased DNA single sand breaks (comet
assay), oxidative DNA damage, reactive
oxygen species, and mortality.

Yan et al. (2008)

Adult Sprague-Dawley
rats exposed to a cell
phones 1.9 GHz (PCE
CDMA) for 6 h per day
for 126 days (18 weeks).

Significant mRNA up-regulation of injury-
related proteins in the brain
of rats exposed to cell phone radiation

Yao et al. (2004)

Rabbit lens epithelial
cells exposed to
continuous-wave 2450-
MHz RFR for 8 h, power
densities 0.10, 0.25,
0.50, 1.00, and 2.00
mW/cm?

The RFR higher than 0.50 mW/cm” can
inhibit lens epithelial cell proliferation, and
increase the expression of P27Kipl.

Yao et al. (2008)

Human lens epithelial
cells intermittently (5
min ON/10 min OFF)
exposed to GSM 1.8
GHz RFR for 2 h; SAR
1,2,3,and 4 W/kg

Increased DNA single strand breaks (Comet
assay), no change in double strand breaks
(YH2AX foci), and increased reactive oxygen
species.

Ye et al. (2016)

Chicken embryos
exposed to GSM 900
MHz RFR from cell
phones 3 h/day from day
2 to day 21 of incubation

Increased DNA single strand breaks (Comet
assay) from blood cells and mortality.

*Yildirim et al. (2010)

People who lived around
cell phone base stations
and healthy controls

There was no significant difference in
micronucleus frequency and chromosomal
aberrations in blood lymphocytes between
the two study groups

Zalata et al. (2015)

Human semen samples
exposed to 850-MHz

Significant increase in sperm DNA
fragmentation percent, clusterin gene
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RFR from a cell phone
for 1 h; SAR 1.46 W/kg
at 10 cm

expression and clusterin protein (associated
with clearance of cellular debris and
apoptosis) levels in the exposed semen
samples.

*Zeni et al. (2003)

Human peripheral blood
exposed to continuous
wave 925 MHz RFR or
GSM 925 MHz (6 min
ON/ 3 h OFF for 44h
(SAR 1.6 W/kg); or
GSM signal 1 h/day for 3

No statistically significant differences were
detected in micronucleus frequency in
lymphocytes.

days (SAR 0.2 W/kg).

*Zeni et al. (2005) Human peripheral blood | No significant effects on DNA single strand
lymphocytes exposed to | breaks (Comet assay), chromosome
GSM 900 MHz signal aberration, or sister chromatid exchange.
for 2 h; SAR 0.3 and 1
W/kg

*Zeni et al. (2007)

Human whole blood
samples exposed to 120
GHz (SAR 0.4 W/kg)
and 130 GHz (SAR 0.24,
1.4, or 2 W/kg) RFR for
20 min.

No effects in leukocytes on micronucleus
frequency and DNA single strand breaks
(comet assay).

*Zeni et al. (2008)

Human peripheral blood
exposed intermittently (6
min ON/2 h OFF) to
1945 MHz RFR for 24 —
68 h; SAR 2.2 W/kg

No significant effects on DNA single strand
breaks (Comet assay) and micronucleus
frequency in leukocytes.

Zeni et al. (2012a)

Human peripheral blood
lymphocytes exposed to
1950-MHz RFR UMTS
(universal mobile
telecommunication
system) signal for 20 h;
SAR 1.25, 0.6, 0.3, or
0.15 W/kg. and then
tomitomycin C

Cells pre-exposed to RFR at 0.3W/kg (less
consistent at the other SARs) and then
treated with MMC showed a significant
reduction in the frequency of micronucleus,
compared with the cells treated with MMC
alone

*Zeni et al. (2012b)

Rat neuron-like
pheochromocytoma
(PC12) cells exposed to
1950-MHz 3G Universal
Mobile
Telecommunications
System (UMTS) signal
for 24 h; SAR 10 W/kg

No effect on DNA single strand break
(Comet assay), cell viability, and apoptosis.
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Zhang et al. (2006)

Chinese hamster lung
cells exposed
intermittently (5 min
ON/10 min OFF) to
GSM 1800 MHz RFR
for 1 or 24 h; SAR 3

Cells exposed for 24 h showed increased
DNA double strand breaks (YH2AX foci).

W/kg
Zhang et al. (2002) Human whole blood 2450-MHz RFR cannot induce DNA and
exposed to 2450 MHz chromosome damage, but can increase DNA

RFR for 2 h; Power
density 5 mW/cm?

single strand breaks (Comet assay) induced
by mitomycin C .

Zhang et al. (2008)

Primary culture of rat
neurons exposed to a 1.8
GHz RFR for 24 h; SAR
2 Wikg.

Changes (up- and down-regulation) of many
genes transcription (involving cytoskeleton,
signal transduction pathway, metabolism,
etc.) were observed.

Zhao J. et al. (2020)

Escherichia coli exposed
to 3.1 THz RFR for 8 h
at 33 mW/cm2 and 10
Hz repetition frequency

Plasmid copy number, protein expression
and fluorescence intensity of bacteria from
the irradiated area were 3.8-, 2.7-, and 3.3
times higher than in bacteria from the un-
irradiated area, respectively.

Zhao R. et al. (2007)

Rat neurons exposed to
pulsed 217-Hz
modulated 1800 MHz
RFR for 24 h; SAR 2
W/kg

up- and down-regulation of genes
transcriptions were observed.

Zhao TY. et al. (2007)

Primary cultured neurons
and astrocytes exposed
to a GSM 1900 MHz
cell phone for 2 h;

Up-regulation of caspase-2, caspase-6 and
Asc (apoptosis associated speck-like protein
containing a card) gene expression in
neurons and astrocytes. Additionally,
astrocytes showed up-regulation of the Bax
gene. Neurons appeared to be more sensitive
to this effect than astrocytes.

*Zhijian et al. (2009)

Leukocytes from four
young healthy donors
exposed intermittent (5
min ON/10 min OFF) to
1800 MHz RFR for 24 h;
SAR 2 W/kg; Cell also
exposed x-ray

No significant effect on DNA single strand
breaks (Comet assay) and no synergistic
effect with x-ray.

*Zhijian et al. (2010)

Human B-cell
lymphoblastoid cells
exposed to 1800 GHz
RFR for 2 h; SAR 2

RFR did not directly induce DNA single
strand breaks (Comet assay)

W/kg
*Ziemann et al. Peripheral blood No significant effect on micronucleus
(2009) erythrocytes of B6C3F1 | frequency.
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mice exposed to GSM
900 or DCS 1747 MHz
RFR 2 h/day, 5 days
/week for 2 years; SAR
0.4, 1.3 and 4 W/kg

Zong et al. (2015)

Mice exposed to 900
MHz RFR 4 h/day for 7
days; SAR 0.05 W/kg

RFR alone had no effect on DNA single
strand breaks (Comet assay) and oxidative
damage in blood leukocytes. It attenuated
bleomycin-induced DNA breaks and repair,
and oxidative damage.

Zothansiama et al.
(2017)

Blood samples from
people lived closed to
cell phone base station

The exposed group, residing within a
perimeter of 80 m of mobile base stations,
showed significantly higher frequency of
micronuclei in lymphocytes when compared
to the control group, residing 300 m away
from the mobile base stations.

Zotti-Martelli et al.

(2000)

Human peripheral blood
lymphocytes exposed to
2.45 and 7.7 GHz RFR
for 15, 30, or 60 min;
power density 10, 20, or
30 mW/cm?

Increased micronucleus frequency at a
power density of 30mW/cm? and after an
exposure of 30 and 60 min.

Zotti-Martelli et al.

(2005)

Human whole blood
samples exposed to
continuous-wave 1800
MHz RFR for 60, 120
and 180 min; power
density 5, 10, or 20
mW/cm?

A statistically significant increase of
micronucleus was observed in lymphocytes
dependent on exposure time and applied
power density.

*Zuo et al. (2015)

Sprague-Dawley rat
spiral ganglion neurons
exposed intermittently (5
min ON/10 min OFF) to
GSM 1800 MHz RFR
for 24 h; SAR 2 and 4
W/kg

The RFR could not directly induce DNA
single strand breaks (Comet assay) in normal
spiral ganglion neurons, but it could cause
the changes of cellular ultrastructure at SAR
4.0 W/kg when cells are in fragile or micro-
damaged condition.
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