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From: Paul McGavin
To: Kniss, Liz (internal); Carnahan, David
Cc: Amrutha Kattamuri; susan downs; Lait, Jonathan; Atkinson, Rebecca
Subject: 5/21/18 Independent Appeals of the Independent Cell Tower Applications in Verizon Wireless Project 17PLN-


00169
Date: Friday, May 18, 2018 1:32:16 PM


Dear Mr. Carnahan and Mayor Kniss.


Will you please ensure that this email gets into the public record for Verizon
Wireless Project 17PLN-00169?


We will will bring our PowerPoint presentation loaded onto a USB stick and
onto a MacBook Pro laptop, equipped with a mini-display port . 


We must prepare 20-minute, 10-minute and 5-minute versions of our
presentation, since we have still not heard from Mayor Liz Kniss about
whether or not she will respect Amrutha Kattamuri's and Susan Down's
due process for the Appeal AP-18-8 at the 5/21/18 City Council hearing.
We would appreciate hearing from her by 5:00 pm today, May 18, 2018. It
would save us some work over the weekend.


Earlier today, we left Mayor Kniss another voicemail message on her cell
phone: 650-888-8671, asking her to please respond. We also left another
message for Jonathon Lait  at 650-329-2679. We have heard back from
neither. Mayor Kniss, will you please respond by email or return our call by
5:00 pm today? You can reach Amrutha Kattamuri at 408-226-8821 or Paul
McGavin at 415-382-4040.


From the Palo Alto City Council Procedures


Paragraph A: In the case of a quasi-judicial/planned community
hearing for which there are two or more appellants, the time allowed
for presentation and rebuttal shall be divided among all appellants, and
the total time allowed for all appellants shall be a total of twenty
minutes for the opening presentation and six minutes for rebuttal
before the hearing is closed; 


Paragraph B: However, under no circumstances shall an individual
appellant be given less than five minutes for presentation and three
minutes for rebuttal.



mailto:Liz.Kniss@CityofPaloAlto.org

mailto:David.Carnahan@CityofPaloAlto.org

mailto:vkattamuri@yahoo.com

mailto:susanrdowns@hotmail.com

mailto:Jonathan.Lait@CityofPaloAlto.org

mailto:Rebecca.Atkinson@CityofPaloAlto.org





>>> On 5/17/18 @ 4520pm, Paul McGavin wrote to Mayor Kniss:


It is illogical to apply paragraph B and not apply paragraph A to
Amrutha Kattamuri and Susan Downs' joint appeal because there is
only one appeal attached to Amrutha Kattamuri and Susan
Downs' payment of $280 and that appeal is AP-18-8.


Mayor Kniss, will you please respond by granting of "twenty minutes for
the opening presentation and six minutes for rebuttal before the
hearing is closed" to Amrutha Kattamuri and Susan Downs' joint appeal
(AP-18-8) on the City Council date of your choice by specifying the
date and responding to this email?


Jonathon Lait made an error by grouping into one agendized item on the
5/21/18 City Council agenda -- seven separate, independent appeals (for
which the City of Palo Alto collected seven separate, independent appeal
fees from the appellants) regarding 11 separate, independent cell tower
applications (for which the applicants paid the City of Palo Alto 11 separate,
independent application fees).All of this substantial evidence is in the
public record.


By mistakenly grouping these separate, independent business transactions
into a single agenda item, the City of Palo Alto is violating the due process
rights of the appellants. We are asking the City of Palo Alto to correct this
mistake by listing each of the seven separate, independent appeals as seven
separate, independent agenda items. Problem solved. In doing so, the
City has the ability to scheduled these independent appeals on different
dates, ensuring there is no undue time pressures for any one City Council
meeting.


We are asking for immediate relief from this mistake in the agenda and a
solution from Mayor Kniss based on the substantial evidence is in the public
record which must take priority over the mistake made by Jonathon Lait
when he drafted the agenda. The City Clerk's office just accepting this
mistake without any critical thinking or analysis is very disappointing.


The stonewalling that we have experienced this week at the hands of City of
Palo Alto employees is both discouraging and damaging. We will not allow
bureaucratic inertia to steal our rights. We are defending our rights in the







appeal process of these unnecessary intrusive, ugly, noisy and hazardous
so-called "Small Cell" Cell towers planned for our residential neighborhood.


Thank you.


>>> On 5/18/18, David Carnahan wrote:


Amrutha,


See below, please let me know if you have follow-up questions,


David Carnahan, Deputy City Clerk, MPA


O: 650-329-2267 | E: david.carnahan@cityofpaloalto.org


From: Amrutha Kattamuri [mailto:vkattamuri@yahoo.com] 
Sent: Friday, May 18, 2018 12:30 PM
To: Clerk, City <city.clerk@cityofpaloalto.org>; Carnahan, David
<David.Carnahan@CityofPaloAlto.org>
Cc: Paul McGavin <paul.mcgavin@scientists4wiredtech.com>
Subject: Mechanics for bringing our presentation slides
 
Hi David,
Please confirm the following ASAP:
We are planning to bring our presentation deck for the appeals
hearing on Monday, May 21st.
Option 1. We can email you our presentation over the weekend. 
                Carnahan: Please email both
david.carnahan@cityofpaloalto.org and
beth.minor@cityofpaloalto.org, before 3pm on Monday. The
presentation would be loaded on the City computer in the
Chambers (part of Option 2).
Option 2: We can use the city laptop to download and show our
presentation at the hearing - before the meeting. How do we
secure city laptop? Is there a procedure?
            Carnahan: The City computer is connected to the Internet
and could be used to download the presentation. Alternately, the
presentation could be loaded on the City computer via a USB stick
or from an email to Beth and myself. With this option, we would
appreciate receiving the email by 3pm or a USB stick at the
beginning of the meeting. The computer is protected by the City’s
internal network security protocols, however, I am not familiar with
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these details. 
 
Option 3: Bring our own laptop with the presentation
a. Make sure to bring the presentation saved on a USB stick 
            Carnahan: Thank you, backups are important in case any
difficulties arise connecting your laptop.
b. We have to make sure to bring a VGA cable
            Carnahan: No need to bring the cable. The Chambers has
a VGA cable that can be connected to the VGA port on your
laptop. We have a few adapters, such as a mini-display port to
VGA for Apple laptops. 
  
 
Thanks,
Amrutha


-- 
Regards,


Paul McGavin
Scientists For Wired Technology
work: 415-382-4040
text: 707-939-5549
skype: paulmcgavin
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From: Cervantes, Yolanda
To: Atkinson, Rebecca
Subject: Council emails
Date: Monday, May 21, 2018 2:11:11 PM
Attachments: 5.18-5.21.18.pdf


 
 
Yolanda M. Cervantes
Administrative Assistant
Planning & Community Environment
City of Palo Alto
250 Hamilton Ave
Palo Alto, CA 94301
Main Line: 650.329.2441| Direct Line: 650.329.2404
Yolanda.cervantes@cityofpaloalto.org
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From: Suzanne Keehn
To: Council, City; Clerk, City; Architectural Review Board
Subject: Cell Towers
Date: Monday, May 21, 2018 2:00:13 PM



Greetings Palo Alto City Council,



I urge you to put the health of our community before Verizon's cell
towers.  There are many
health issues, with which I hope you all have educated yourselves.  I will
send some links,
one of which is Palo Alto and the decline of property values near these
towers.



Also if we, the city, is serious about putting the electric wires underground,
as we did on
Orme St. years ago, will be made impossible when Verizon adds all the
other equipment
to the poles.



Property Values Declining Near Cell Towers



Please overturn the decision to allow Verizon to install hundreds of pounds of ugly,
noisy and potentially hazardous equipment on poles within a few yards of our homes. 



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics,
noise and other ordinances;



2. Verizon’s claims that it cannot underground its equipment are not credible; and
3. Approval should be granted to Verizon to install its cell towers only on the



conditions that: a) the company locate all of its equipment, except the antenna,
underground, in flush-to-the-ground vaults with no protuberances; and b) none
of its equipment may exceed the noise levels permitted by Palo Alto’s



Property Values Declining Near Cell
Towers
When it comes to cell phone towers, there is increasingly the
perception that a family does not want to live nex...
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ordinances. 



 Verizon's complaint about it being too expensive to put the equipment
underground is bogus for
a multi million dollar company.



"First Do No Harm"



Thank You,
Suzanne Keehn
4076 Orme St. 94306











From: Nicholas Forlenza
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Verizon Cell Towers
Date: Monday, May 21, 2018 8:38:23 AM



Dear All,



As tonight’s City Council meeting draws near, I feel compelled to email you, again, regarding the possible
installment of ugly, noisy, and potentially hazardous cell tower equipment in our residential neighborhoods. I am
asking you to overturn this decision based on the following. First of all, these on-the-pole installations do not
comply with Palo Alto's aesthetics and ordinances. Second, Verizon’s claims that the equipment cannot be installed
underground are simply not credible. They have successfully vaulted their equipment in other cities and Palo Alto
has undergrounded electrical utilities under the same conditions. Any approval of installation should be granted only
if the company locates its equipment underground, with flush to the ground vaults, and no protuberances except for
the antenna. Also, all equipment should comply with Palo Alto’s  noise ordinances. 



Please consider this decision thoughtfully. Any installation of ugly, noisy, and possibly unsafe cell tower equipment
on utility poles, could potentially ruin our beautiful, quiet, and safe city. Thanks for listening.



Sharon Forlenza
2030 Webster Street
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From: Robert Lum
Cc: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 12:00:14 AM



Dear City Council,



Please overturn the decision to allow Verizon to install hundreds of pounds of
ugly, noisy and potentially hazardous equipment on poles within a few yards of
Palo Alto homes.



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s
aesthetics, noise and other ordinances;



2. Verizon’s claims that it cannot underground its equipment are not credible;
and 



3. Approval should be granted to Verizon to install its cell towers only on the
conditions that: a) the company locate all of its equipment, except the
antenna, underground, in flush-to-the-ground vaults with no protuberances;
and b) none of its equipment may exceed the noise levels permitted by Palo
Alto’s ordinances.  



Please listen to your constituents and DO NOT allow installations of these
intrusive cell towers in our neighborhoods.



Robert Lum
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From: Kaitlyn Nakamura
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
Date: Sunday, May 20, 2018 11:13:36 PM



Dear City Council,



Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other ordinances;
2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the company



locate all of its equipment, except the antenna, underground, in flush-to-the-ground vaults with no
protuberances; and b) none of its equipment may exceed the noise levels permitted by Palo Alto’s
ordinances.  



Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.



-- 
Kaitlyn Nakamura
kaitlyn.nakamura.42@gmail.com
(650)- 739- 5286 
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From: Grant Lum
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
Date: Sunday, May 20, 2018 10:34:39 PM



Dear City Council,



Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise, and other
ordinances;



2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the



company locates all of its equipment, except the antenna, underground, in flush-to-the-ground
vaults with no protuberances; and b) none of its equipment may exceed the noise levels permitted
by Palo Alto’s ordinances.  



Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.



Sincerely,
Grant Lum
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From: Yair Sterental
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
Date: Sunday, May 20, 2018 10:11:02 PM



Dear City Council,



Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other ordinances;
2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the company



locate all of its equipment, except the antenna, underground, in flush-to-the-ground vaults with no
protuberances; and b) none of its equipment may exceed the noise levels permitted by Palo Alto’s
ordinances.  



Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
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From: Evan Lum
To: Council, City
Subject: Vote NO on Verizon Cell Towers
Date: Sunday, May 20, 2018 10:08:40 PM



Dear City Council,



Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other ordinances;
2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the company



locate all of its equipment, except the antenna, underground, in flush-to-the-ground vaults with no
protuberances; and b) none of its equipment may exceed the noise levels permitted by Palo Alto’s
ordinances.  



Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
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From: Will Reister
To: Architectural Review Board; Clerk, City; Council, City
Subject: Vote NO on Verizon Cell Towers
Date: Sunday, May 20, 2018 9:41:30 PM



Dear City Council,



Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other ordinances;
2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the company



locate all of its equipment, except the antenna, underground, in flush-to-the-ground vaults with no
protuberances; and b) none of its equipment may exceed the noise levels permitted by Palo Alto’s
ordinances.  



Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
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From: Anne Lum
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
Date: Sunday, May 20, 2018 9:20:33 PM



Dear City Council,



Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and
potentially hazardous equipment on poles within a few yards of Palo Alto homes.



1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and
other ordinances;



2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions



that: a) the company locate all of its equipment, except the antenna, underground, in
flush-to-the-ground vaults with no protuberances; and b) none of its equipment may
exceed the noise levels permitted by Palo Alto’s ordinances.  



Please listen to your constituents and DO NOT allow installations of these intrusive cell
towers in our neighborhoods.



Sent from my iPhone
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From: Alice Holmes
To: Council, City
Cc: Council, City; Architectural Review Board
Subject: Verizon
Date: Sunday, May 20, 2018 7:53:10 PM



Dear City Council members:
 
I have written you several times before about the Verizon installation of cell towers in residential
neighborhoods.  This is one last plea to you to overturn the decision made by the FORMER Planning
Director to allow Verizon to install their equipment on utility poles in residential neighborhoods. 
Please do not let this decision stand.  We will have to live in the neighborhoods cluttered with this
ugly, noisy and potentially hazardous equipment for a long time…and the person who made the
decision is no longer part of the Palo Alto decision making community. 
 
Act in haste, repent in leisure.  Please spend more time to consider the alternatives and at the very
least, to require Verizon to spend their money to underground the cell equipment to save the visual
and auditory serenity of our neighborhoods.
 
Please reconsider this Verizon decision.  And let’s go back to the long term plan to underground our
utilities to beautify our neighborhoods…not make them unsightly with this above ground equipment
mess started by AT&T and continued by Verizon.
 
I hope to attend the meeting tomorrow to show my support for the United Neighbor’s appeal of the
decision and to show you that many citizens of Palo Alto do not support the decision made by the
FORMER Planning Director.
 
Thank you for your time and for your service to our community.
 
With thanks,
 
Alice Holmes
Resident of Palo Alto since 1986
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From: Tina Chow
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: please overturn Verizon decision
Date: Sunday, May 20, 2018 5:05:24 PM



Dear City Council,



I’m writing to ask you to overturn the decision to allow Verizon to install small cell
towers in Palo Alto neighborhoods. As a resident, I see no added benefit of these
towers. Cell coverage is already great and people mostly use wifi (not 4G) in their
homes. In addition these towers create problems with aesthetics and noise, not to
mention decreasing property values for the homes located near these new antennas
(due to public awareness of health effects from cell tower electromagnetic fields).
Verizon is claiming that they are unable to put their equipment underground - but this
is doable, they just don’t want to spend the money! Verizon’s claims that these
additional small towers are necessary are also hard to believe, and the rent they
would pay to the city is unreasonably tiny (why?).



These proposed towers will have a big negative impact on the quality of life in Palo
Alto. I urge you to over turn the decision and to not allow Verizon to proceed with its
plans. In addition, I urge the City Council to put in place strong city ordinances to
prevent this and similar future proposals from being allowed without long-term
planning and safety studies. Other cities have achieved this and we can too.



Sincerely,
Tina Chow
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From: Ann Bowers
To: Council, City
Cc: Architectural Review Board
Subject: over turn the directors decision to allow Verizon to install equipment in residential areas.
Date: Sunday, May 20, 2018 4:02:16 PM



please overturn the directors decision to allow Version to install equipment in residential areas!!
I live right next to one of those poles . And am not at all happy that you would allow Verizon to install
this equipment. They will gain from putting in more equipment but the residents will not!!
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From: Chris Holt
To: Council, City; Clerk, City
Subject: Verizon
Date: Sunday, May 20, 2018 3:20:30 PM



This type of equipment should not be placed in residential streets.  Find more suitable places closer to business
districts and strip shopping centers. Build a sell tower
where the Audi dealership is they have dreadful cell reception.  Some neighborhoods have enough high voltage
wires, cable wires which btw the cable companies
never remove old cables when a house is placing their service.



C. Holt
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From: Stephanie Beach
To: Council, City
Subject: Cell Towers in Residential neighborhoods
Date: Sunday, May 20, 2018 3:19:26 PM



Dear City Council,
Please register my full support of installing cell towers and/or equipment in our
neighborhoods.  For a community that has been the birthplace of Silicon Valley we are
woefully behind in digital connectivity and this is a step in the right direction.
Thank you.
Stephanie Beach



Stephanie Beach
stephaniebeach@mac.com
854 Clara Drive
Palo Alto, CA  94303
650-856-0278 (h)
650-387-9507 (c)
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From: Lily Huang Liao
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Cell towers in Palo Alto residential neighborhood area
Date: Sunday, May 20, 2018 2:46:21 PM



Dear Council members,



How are you?  I am writing to you asking your votes to overturn the Director’s decision of
allowing cell towers in residential area.



1.  Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and
other ordinances;
2.   Verizon’s claims that it cannot underground its equipment are not credible; and
3.   Approval should be granted to Verizon to install its cell towers only on the conditions that:
a) the company locate all of its equipment, except the antenna, underground, in flush-to-the-
ground vaults with no protuberances; and b) none of its equipment may exceed the noise
levels permitted by Palo Alto’s ordinances.



Your favourite actions will be greatly appreciated!



Best Regards,
Lily Huang
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From: Robert Neff
To: Council, City
Subject: Support cellphone towers on street poles in my neighborhood
Date: Sunday, May 20, 2018 2:08:42 PM



Dear City Council,



I support the installation of additional cellphone equipment atop the
existing telephone poles in my neighborhood, and specifically the one on
Loma Verde closest to my home.  Perhaps my cellphone will start to
receive calls while I am indoors!



The proposed design looks good to me.



Did the street poles, with those wooden cross beams and their big
electrical transformers ever go through a review by the ARB?  They are
ugly as heck.   The telephone wires from the street pole in my backyard
are a visual blight, and don't get me started on the droopy cable TV
infrastructure.  But electrical, telephone, cell phone, and even cable
TV infrastructure are a cost of civilization as we know it, and I can
embrace all of these.



Please permit this new, beneficial infrastructure on the tops of our
utility poles.



Thank you for your service to the city of Palo Alto, and I hope this
item does not go on too long in your meeting.



Robert Neff
Emerson Street (near Loma Verde)
robert@neffs.net
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From: Kelly Germa
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Cell Phone Tower Special Meeting
Date: Sunday, May 20, 2018 1:27:26 PM



Hi Council members,



We elected you to protect our interests.  We do not want unsightly and noisy cell phone equipment in Palo Alto.  We
have long-standing ordinances against this.  Verizon has the money to underground it and they should.  If you have
ever driven around Scottsdale, AZ, there are no wires and it is refreshingly starkly beautiful there.  You can walk
and drive happily through the town and appreciate the flowers, trees, and sky. 



You need to promote the same well-being in Palo Alto.  There is no reason for you to allow these cell phone towers
in our beautiful town.  Verizon is being stopped in NY and other places and you too should stop their aggressive
tactics for their own profit at the expense of your constituents.



Be reasonable and fair to the people who elected you!  You can allow the equipment, but just require it be
underground and not violate the current noise, aesthetics, and other ordinances.  All but the antenna can be put
underground and Verizon has the money to pay for it. 



We have owned our house in Midtown on David Avenue for almost 20 years.  We bought it specifically because we
think it is the quietest place in Palo Alto, just far enough from Oregon Expressway and Middlefield to not hear the
traffic noise.  Now you are contemplating allowing ugly pole equipment to be very very close to our house making
noise all the time!  This will drop the value of our house by millions to us and may even force us to move.



Please do not be pushed around by cell phone companies who do not care about quiet enjoyment for residents.  Our
lives are so busy and noisy and stressed that we need our Council to just please protect the peace.  You do not have
to say yes to this and shouldn’t.  Thank you very much.



Kelly and Eric Germa
650-544-5711



Sent from my iPad
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From: Leora Tanjuatco
To: Council, City; Atkinson, Rebecca
Subject: Wireless antennas
Date: Sunday, May 20, 2018 10:00:15 AM



Hello Palo Alto city council,



I'm writing to support the proposed wireless cell antennas throughout Palo Alto. I use my
phone for everything, from streaming sports to work emails and conference calls. We can't
actually be the center of innovation if our calls keep dropping, right?



I've heard that some people want to put the cell antennas underground, which would be more
expensive and would probably mean a lot of construction in our neighborhoods. I don't think
it's a good idea. Also, what if we have floods? Then our underground cell antennas would
mean that we can't stream sports from our phones when we're stuck inside because it's
raining! 



Anyways, please build more cell antennas in Palo Alto. We need them.



Thank you for your consideration,



Leora Tanjuatco Ross
215 El Verano
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From: Amrutha Kattamuri
To: Council, City; Carnahan, David; Architectural Review Board; Clerk, City
Cc: susan downs; Lait, Jonathan; Atkinson, Rebecca; Paul McGavin; Kniss, Liz (internal)
Subject: Studies to be placed into the public record for Verizon Wireless Project 17PLN-00169 -- Part 2
Date: Sunday, May 20, 2018 9:34:21 AM
Attachments: BROWN - HONORABLE EDMUND G (1).pdf



Golomb Beatrice Sept 2017 FINAL.pdf
EHS Treatment Guidelines 2016 (1).docx
Pacemaker and defib studies_1.docx
Pacemaker and defib studies_2.docx



Hello All,



List of studies/videos/articles/data/ attachment of letters and Studies to
be  placed into the public record for Verizon Wireless Project 17PLN-
00169 -- Part2



 1.       No significant gap in coverage videos – sent to ARB, City Council,
City Clerk and Planning Dept on April 30 th 2018



 
a.     2018-0422 No Significant Gap in Verizon Coverage in Palo Alto, CA: Cluster
One
https://www.youtube.com/watch?v=DWSz-LLLJwI&feature=youtu.be
b.     2018-0422 No Significant Gap in Verizon Coverage in Palo Alto, CA: Cluster
Two
https://www.youtube.com/watch?v=3FN5bV_do3Q&feature=youtu.be



     



        2 . Articles/Videos Sent on March 13th 2018



a.     Senator Blumenthal, Representative Eshoo Urge FCC to Enforce
Exposure Limits for Those    Who Work Near Wireless Towers



 Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for
Those Who Work Near Wireless Towers



 



Senator Blumenthal, Representative Eshoo Urge FCC to
Enforce Exposure Li...



Senator Blumenthal, Representative Eshoo Urge FCC to
Enforce Exposure Li...
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https://www.blumenthal.senate.gov/newsroom/press/release/senator-blumenthal-representative-eshoo-urge-fcc-to-enforce-exposure-limits-for-those-who-work-near-wireless-towers


https://www.blumenthal.senate.gov/newsroom/press/release/senator-blumenthal-representative-eshoo-urge-fcc-to-enforce-exposure-limits-for-those-who-work-near-wireless-towers
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https://www.blumenthal.senate.gov/newsroom/press/release/senator-blumenthal-representative-eshoo-urge-fcc-to-enforce-exposure-limits-for-those-who-work-near-wireless-towers









TO THE HONORABLE EDMUND G. BROWN, JR. 




FROM EXPERTS WORLDWIDE IN 




OPPOSITION TO SB 649 
 




 




 




September 19, 2017 




 




Dear Gov. Brown: 




 




SB 649 is on your desk awaiting your decision, and we respectfully urge a veto. This bill denies 




citizens and local governments the right to a voice as to where 50,000 or more new cell towers, 




spaced every two to ten homes, will soon be placed. Telecom will be erecting towers in the 




rights-of-way, and placing them on utility poles and lampposts in front of our homes, schools, 




places of worship and businesses. There will be no escaping the cell towers or the radiation 




emitted from them. SB 649 fails to mandate monitoring of radiation levels from these cell towers 




at a time when the FCC is closing their regional monitoring offices. A failure to monitor is a 




failure to regulate. 




 




SB 649 has passed through the Senate and Assembly despite opposition from the cities of Los 




Angeles, San Francisco, and San Jose as well as 297 other cities, the Teamsters, AARP, 




Environmental Working Group, Environmental Health Trust, Communications Workers of 




America, the League of Cities, California Brain Tumor Association, a host of environmental and 




justice groups, and leaders of 47 out of 58 California counties.  




 




There is a substantial body of evidence that this technology is harmful to humans and the 




environment. The 5G millimeter wave is known to heat the eyes, skin and testes, and the 




ubiquitous placement of these towers will expose California’s population 24/7. Of particular 




concern are the most vulnerable among us -- the unborn, children, the infirm, the elderly and the 




disabled. It is also expected that populations of bees and birds will drastically decline. 
 




Ironically, the strongest among us, the firefighters, received an exemption from SB 649. After 




years of their stations being targeted for cell tower placement, SPECT brain scan testing among a 




group of California firefighters revealed abnormalities that included cognitive impairment. This 




translated to firefighters occasionally getting lost while driving their emergency equipment 




through the streets in the same town they grew up in. Infertility and miscarriages plagued the 




department. Perhaps most shocking of all, the cell tower near the station was measured at 




1/1000th of the allowed limit set by the FCC. 




 




We support the fire station exemption of SB 649. If the firefighters are impaired, we are all at 




risk. Yet this exemption protects the strongest of the strong and forces the most vulnerable 




among us to live with the greatest exposure. We find that unacceptable. We also find the health 




risks both real and deeply concerning. 
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In May 2016 the National Toxicology Program, part of the U.S. National Institutes of Health, 




released partial results of a $25,000,000 study on laboratory animals which showed a link 




between the RF (wireless) radiation and two types of cancer, prompting the American Cancer 




Society’s chief medical officer to note that the results “mark a paradigm shift in our 




understanding of radiation and cancer risk.’’ The NTP study also found DNA breakage in brain 




cells, confirming multiple studies dating back to 1994. The NTP study follows the 2011 




classification by IARC, the World Health Organization's cancer committee, of radiofrequency 




electromagnetic fields -- including cell tower radiation -- as possibly carcinogenic to humans. 




This puts RF radiation in the same category as DDT. 




Our children are not just our progeny but the future of our state and our country. Keeping them 




safe must be a priority. Our homes must remain our sanctuaries. We currently have the option to 




turn wireless off at night, or to not use it at all. With SB 649 there is no "off" switch. Not only 




will SB 649 tie our hands as parents and private citizens, but this bill usurps ALL local control.  




 




In a time that begs for strong compassionate leaders, we are turning to you to reject this bill, and 




work with independent health and technology experts from around the world to devise a safer 




solution so that we can stay connected yet protected.  




 




Respectfully, 




 




Lennart Hardell, MD, PhD                                                  




Senior Consultant 




Department of Oncology 




University Hospital 




Orebro, Sweden 




 




Frank Clegg 




CEO, Canadians for Safe Technology (C4ST), Oakville, Canada 




Former President, Microsoft Canada 




 




Cindy Sage 




Sage Associates 




Co-Editor, BioInitiative Reports 




Montecito, California 




 




Martin Blank, PhD  




Department of Physiology (Ret) 




Columbia University 




New York City, New York 




 




Anthony B. Miller, MD 




Professor Emeritus 




Dalla Lana School of Public Health 




University of Toronto 




Canada 
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Devra Davis, PhD, MPH 




Visiting Professor, Hebrew University Hadassah Medical Center 




& Ondokuz Mayis University Medical School 




President, Environmental Health Trust 




Teton Village, Wyoming 83025 




 




Beatrice A. Golomb, MD, PhD 




Professor of Medicine 




UCSD School of Medicine 




San Diego, California 




 




Cindy Russell, MD 




Physicians for Safe Technology 




Menlo Park, California 




 




Susan Foster 




Medical Writer & Organizer, SPECT Brain Scan 




Study of California Firefighter (2004) 




Honorary Firefighter, San Diego Fire Department 




Rancho Santa Fe, California 




 




Ellie Marks, Director 




California Brain Tumor Association 




San Francisco, California 




 




Andrew A. Marino, PhD, JD 




Professor, Department of Neurology (Ret) 




LSU Medical School 




Shreveport, Louisiana 




 




Jerry L. Phillips, PhD 




Executive Director, Excel Centers 




Professor Attendant, Department of Chemistry & Biochemistry 




University of Colorado  




Colorado Springs, Colorado 




 




Martin L. Pall, PhD 




Professor Emeritus of Biochemistry and Basic Medical Sciences 




Washington State University 




Pullman, Washington 




 




Elihu D. Richter, MD, MPH 




Professor, The Hebrew University of Jerusalem 




The Hebrew University of Jerusalem  




Jerusalem Area, Israel 
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Paul Héroux, PhD             




Occupational Health Program Director 




Department of Epidemiology, Biostatistics and Occupational Health 




McGill University Medicine 




Montreal, Canada  




 




Dr. Yael Stein MD 




Physician and researcher of health effects of electromagnetic radiation 




Hebrew University – Hadassah Medical Center 




Jerusalem, Israel 




 




Dr. Erica Mallery-Blythe BMBS Soton 




Founder of PHIRE (Physicians' Health Initiative for Radiation and Environment) 




Trustee RRT (Radiation Research Trust) 




Scientific Advisor ORSAA (Oceania Radiofrequency Advisory Association) 




Medical Advisor ES-UK 




United Kingdom 




 




William J. Rea, M.D. 




Environmental Health Center - Dallas 




Dallas, Texas 
 




 


















	




Beatrice Alexandra Golomb, MD, PhD 
Professor of Medicine 
UC San Diego School of Medicine 
9500 Gilman Drive, #0995 
La Jolla, CA 92093-0995 
Phone: 858 558-4950 x201 




 
 
 
Dear Governor Brown, 




 
 
 
 
 
September 18, 2017 




 




I urge in the strongest terms that you veto California SB 649. If you sign this bill, many people will 
suffer greatly, and needlessly, as a direct result. This sounds like hyperbole. It is not. 




 
My research group at UC San Diego alone has received hundreds of communications from people who 
have developed serious health problems from electromagnetic radiation, following introduction of new 
technologies. Others with whom I am in communication, have independently received hundreds of 
similar reports. Most likely these are a tip of an iceberg of tens or perhaps hundreds of thousands of 
affected person. As each new technology leading to further exposure to electromagnetic radiation is 
introduced – and particularly introduced in a fashion that prevents vulnerable individuals from avoiding 
it – a new group become sensitized to health effects. This is particularly true for pulsed signals in the 
radiowave and microwave portion of the spectrum, the type for which the proposed bill SB 649 will 
bypass local control. 




 
Mechanisms by which health effects are exerted have been shown to include oxidative stress (the type 
of injury against which antioxidants protect ,see optional section below), damage to mitochondria (the 
energy producing parts of cells), damage to cell membranes1, 21, and via these mechanisms, an impaired 
“blood brain barrier”3-5 (the blood brain barrier defends the brain against introduction of foreign 
substances and toxins; additionally, disruption can lead to brain edema6), constriction of blood vessels 
and impaired blood flow to the brain7, and triggering of autoimmune reactions8, 9. Following a large 
exposure, that depresses antioxidant defenses, magnifying vulnerability to future exposures, some 
persons no longer tolerate many other forms and intensities of electromagnetic radiation that previously 
caused them no problem, and that currently cause others no problem. But this group deserves – nay 
needs -- the right to be able to avoid these exposures. 




 
Affected individuals not only experience “symptoms” that “merely” cause them distress and 
suffering, when they are exposed – symptoms like headaches10, 11, ringing ears10, 11 and chest pain10 from 
impaired blood flow, heart rhythm abnormalities10, 11, and inability to sleep10, 11. These symptoms arise 
from physiological injury. Moreover, many experience significant health problems that can include 
seizures11, heart failure, hearing loss12-14 and severe cognitive impairment11, 15. The mechanisms 
involved are those also involved in development and progression of neurodegenerative conditions 
including Alzheimer’s disease16. 















	




. 




Fully half who were employed when their problems developed lost their job because of the 
problem, among participants of a survey we conducted. They reported that their condition had cost 
them up to 2 million dollars to date. Many had lost their homes. A number became homeless, and have 
swelled the ranks of so-called “EMF refugees”17-19. Among those affected, many were previously high 
functioning individuals – engineers, doctors, lawyers. The best and the brightest are among those whose 
lives – and ability to contribute to society –will be destroyed. High profile individuals with 
acknowledged electrohypersensitivity include, for instance, Gro Harlem Brundtland – the former 3-time 
Prime Minister of Norway and former Director General of the World Health Organization20; Matti 
Niemela, former Nokia Technology chief21; as well as the wife of Frank Clegg22, who formerly headed 
Microsoft Canada and is current head of Canadians for Safe Technology23. 




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




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




 
This is not a psychologically driven condition. Multiple objective physiological changes reflecting 
mechanisms of injury have been shown in persons with this condition24, 25. 




 
The role for oxidative stress, that has been shown in innumerable studies (below), is affirmed by 
evidence of a link of this condition to genetic variants in antioxidant defenses, that are less avid in 
defending against oxidative stress307  People cannot manipulate their genes, to produce such an outcome 
by suggestibility. 




 
An analysis by a University of Washington researcher showed that most studies funded by 
industry reported failure to show physiological effects. However, most studies without such 
industry bias affirmed effects. This is redolent of findings shown in medicine26, regarding which the 
former editor in chief of the BMJ (the British Medical Journal), Richard Smith, noted, based on findings 
of a study, “This {result} suggests that, far from conflict of interest being unimportant in the objective 
and pure world of science where method and the quality of data is everything, it is the main factor 
determining the result of studies.”27. So where articles deny injury from nonionizing radiowave- 
microwave radiation, there is commonly a stake aligned with financial benefit from such denial. 




 
Those who are affected are in desperate need of protection by our elected officials. They need 
creation of safe spaces and housing, and roadways to allow travel, not removal of any prospect of one; 
protection of local rights to make decisions - not removal of any recourse or ability to avoid what 
injures them. They are far more strongly in need of protections than a great many protected classes – 
their problems arose due to actions of others, against which they were given no control – and can be 
reversed, in most cases, if the assault on them is rolled back. Through no fault of their own, and in some 
cases against their will (e.g. before opt out was permitted with smart meters), they were subjected to an 















	




exposure that has altered their lives as they knew them, and forced them – needlessly - to the margins of 
society. 




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




 
This legislation, if passed, and the resulting unrestricted roll-out of this technology, will 
predictably and directly injure and disable a new group, and add depth of suffering to those already 
affected. 




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




 
In contrast, this bill seeks to abridge individual freedoms, and local rights, in the service of 
harming a vulnerable group, and creating a new one. 
(The common factor appears to be that in both cases, the direction is aligned with a powerful industry 
that influences political decisions.) Luckily, no abridgment of individual rights and freedoms is 
required to protect here. 




 
If any group can opt out (such as, I understand, firefighters*)28; then every group deserves that equal 
right. Others should not be second class citizens, subject to fewer protections. 




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




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




 
It was noted above that, among survey completers, fully half of those who were employed at the time 
they developed electrosensitivity, lost employment due to this problem. (This may understate the scope 
of the tragedy, since this most-affected group may be least likely to be able to respond to an online 
survey.) Many who previously had no problem navigating in the world are now restricted from 
access to basic services like hospital care, post offices and libraries because of these problems. With 
each new introduction of technology that exposes many to yet a new nondiscretionary source of 
electromagnetic radiation, particularly (but not exclusively) that which emits pulsed radiation in the 
radiowave-microwave part of the spectrum, a new group of people are affected; and the suffering of 
those who are already affected increases greatly. 















	




 




Please, defend the public and our future. Protect the rights of the individual and the locality, against a 
form of incursion that will lead to serious harm to some – and set a terrible precedent.  Please veto 
SB 649. 




 
Sincerely, 




 
Beatrice Alexandra Golomb, MD, PhD 
Professor of Medicine 
UC San Diego School of Medicine 




 
 
*Comment on the fire fighter exemption: “The legislature granted an exemption from SB 649 to the 
firefighters who requested it for health reasons. Throughout California firefighters have long complained 
of often disabling symptoms from cell towers on their stations. Cities frequently rent out space on fire 
stations to add to city revenue. …Symptoms experienced by the firefighters have included neurological 
impairment including severe headache, confusion, inability to focus, lethargy, inability to sleep, and 
inability to wake up for 911 emergency calls. Firefighters have reported getting lost on 911 calls in the 
same community they grew up in, and one veteran medic forgot where he was in the midst of basic CPR 
on a cardiac victim and couldn’t recall how to start the procedure over again…Prior to the installation of 
the tower on his station, this medic had not made a single mistake in 20 years. A pilot study (2004) of 
California firefighters showed brain abnormalities, cognitive impairment, delayed reaction time, and 
lack of impulse control in all 6 firefighters tested (https://ecfsapi.fcc.gov/file/7022117660.pdf). This 
study led to the overwhelming passage of Resolution 15 by the International Association of Firefighters 
in Boston in August 2004. Res. 15 called for further study and was amended to impose a moratorium on 
the placement of cell towers on fire stations throughout the US and Canada.”15 28




 




Clearly, others who experience similar problems also deserve protections. 
 
Optional – More on the Science 




There is a robust literature showing that electromagnetic radiation, including in 
nonionizing frequencies, and at levels29, 30 below those that are cause thermal effects 
(heating) – causes physiological effects, injury, and cell death –not only in humans but 
many animals and plants3, 7, 31-49. Unsurprisingly, industry has sought – against the tide of 
evidence to the contrary - to maintain that radiation must be ionizing or heating to cause 
injury. 




 
Scores or hundreds of studies show that radiation, including specifically radiowave- 
microwave spectrum radiation, and including low-level exposure, can impair antioxidant 
defenses, increase “oxidative stress” (free radical injury) and damage mitochondria, the 
energy producing parts of cells1, 2, 34, 50-6930, 70-104105-13646, 137-171. These effects occur with 
ionizing and nonionizing radiation, at thermal and subthermal levels. (Indeed, much or most 
of the damage by ionizing radiation, and radiation above the thermal limit, occurs by 
mechanisms also documented to occur without ionization, and below the thermal limit.) These 















	




mechanisms cohere with the mechanisms documented to play a role in symptoms and health 
conditions that are reported in those who are electrosensitive – extending to seizures172-176, 
heart failure177-184 and cognitive decline5, 32, 57, 108, 185-195. 




 
These mechanisms have known involvement in induction of brain cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, and neurodegenerative 
conditions, conditions that have exploded. In each case these have been linked, or 
presumptively linked, in some studies to electromagnetic radiation8, 9, 16, 34, 196-219. 




Such radiation also has effects on sperm33, 100, 220-228; and the DNA of sperm229 (consistent 
with recent news reports of marked recent declines in sperm counts and function).. 




 
Such radiation also has toxic effects in pregnancy230, to the fetus and subsequent 
offspring231-235 including at low levels236, and is tied to developmental problems in later 
life, including attention deficit and hyperactivity31, 235-241. It is critical to defend pregnant 
women (and eggs of girls who may at a later time become pregnant) from exposures with such 
toxicity. 




 
Electromagnetic radiation across much or most of the spectrum (not excluding visible 
light) has been shown to depress levels of melatonin40, 72, 242-252, which is best known for its 
role in sleep (and indeed, impaired sleep is the most consistent symptom in affected 
individuals10, 11). 




 
Melatonin is in fact a critical antioxidant that defends the body against harm from many 
toxic exposures253-266 including electromagnetic radiation itself 61, 66, 67, 82, 101, 107, 118, 121, 138,




 
144, 151, 204, 249, 267-284- reducing the oxidative stress that is implicated in cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, bipolar disorder and 
neurodegenerative conditions, and that also plays a role in heart attack and stroke9, 285-329330- 




343. 
 




Radiation, and specifically radiation in the radiowave-microwave portion of the 
spectrum can also depress levels of other critical antioxidant systems that also defend the 
body against chemical, radiation, and other sources of injury. These other antioxidant systems 
include the glutathione system, superoxide dismutase and catalase81, 102, 115, 116, 233, 344-358 - 
which are also involved in defending against health problems. 




 
This suggests that depression of antioxidant defenses due to electromagnetic radiation 
may magnify risk of chemically induced health effects (and depression of antioxidant 
systems due to some chemicals may amplify risk of harm from electromagnetic 
radiation).  Indeed just such effects have been reported359, 360. 
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Abstract



Chronic diseases and illnesses associated with non-specific symptoms are on the rise. In addition to chronic stress in social and work environments, physical and chemical exposures at home, at work, and during leisure activities are causal or contributing environmental stressors that deserve attention by the general practitioner as well as by all other members of the health care community. It seems necessary now to take "new exposures" like electromagnetic fields (EMF) into account. Physicians are increasingly confronted with health problems from unidentified causes. Studies, empirical observations, and patient reports clearly indicate interactions between EMF exposure and health problems. Individual susceptibility and environmental factors are frequently neglected. New wireless technologies and applications have been introduced without any certainty about their health effects, raising new challenges for medicine and society. For instance, the issue of so-called non-thermal effects and potential long-term effects of low-dose exposure were scarcely investigated prior to the introduction of these technologies. Common electromagnetic field or EMF sources: Radio-frequency radiation (RF) (3 MHz to 300 GHz) is emitted from radio and TV broadcast antennas, Wi-Fi access points, routers, and clients (e.g. smartphones, tablets), cordless and mobile phones including their base stations, and Bluetooth devices. Extremely low frequency electric (ELF EF) and magnetic fields (ELF MF) (3 Hz to 3 kHz) are emitted from electrical wiring, lamps, and appliances. Very low frequency electric (VLF EF) and magnetic fields (VLF MF) (3 kHz to 3 MHz) are emitted, due to harmonic voltage and current distortions, from electrical wiring, lamps (e.g. compact fluorescent lamps), and electronic devices. On the one hand, there is strong evidence that long-term exposure to certain EMFs is a risk factor for diseases such as certain cancers, Alzheimer's disease, and male infertility. On the other hand, the emerging electromagnetic hypersensitivity (EHS) is more and more recognized by health authorities, disability administrators and case workers, politicians, as well as courts of law. We recommend treating EHS clinically as part of the group of chronic multisystem illnesses (CMI), but still recognizing that the underlying cause remains the environment. In the beginning, EHS symptoms occur only occasionally, but over time they may increase in frequency and severity. Common EHS symptoms include headaches, concentration difficulties, sleep problems, depression, a lack of energy, fatigue, and flu-like symptoms. A comprehensive medical history, which should include all symptoms and their occurrences in spatial and temporal terms and in the context of EMF exposures, is the key to making the diagnosis. The EMF exposure is usually assessed by EMF measurements at home and at work. Certain types of EMF exposure can be assessed by asking about common EMF sources. It is very important to take the individual susceptibility into account. The primary method of treatment should mainly focus on the prevention or reduction of EMF exposure, that is, reducing or eliminating all sources of high EMF exposure at home and at the workplace. The reduction of EMF exposure should also be extended to public spaces such as schools, hospitals, public transport, and libraries to enable persons with EHS an unhindered use (accessibility measure). If a detrimental EMF exposure is reduced sufficiently, the body has a chance to recover and EHS symptoms will be reduced or even disappear. Many examples have shown that such measures can prove effective. To increase the effectiveness of the treatment, the broad range of other environmental factors that contribute to the total body burden should also be addressed. Anything that supports homeostasis will increase a person's resilience against disease and thus against the adverse effects of EMF exposure. There is increasing evidence that EMF exposure has a major impact on the oxidative and nitrosative regulation capacity in affected individuals. This concept also may explain why the level of susceptibility to EMF can change and why the range of symptoms reported in the context of EMF exposures is so large. Based on our current understanding, a treatment approach that minimizes the adverse effects of peroxynitrite - as has been increasingly used in the treatment of multisystem illnesses - works best. This EMF Guideline gives an overview of the current knowledge regarding EMF-related health risks and provides recommendations for the diagnosis, treatment and accessibility measures of EHS to improve and restore individual health outcomes as well as for the development of strategies for prevention.
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Altamura G, Toscano S, Gentilucci G, Ammirati F, Castro A, Pandozi C, Santini M, Influence of digital and analogue cellular telephones on implanted pacemakers. Eur Heart J 18(10):1632-4161, 1997.  



The aim of this study was to find out whether digital and analogue cellular 'phones affect patients with pacemakers. The study comprised continuous ECG monitoring of 200 pacemaker patients. During the monitoring certain conditions caused by interference created by the telephone were looked for: temporary or prolonged pacemaker inhibition; a shift to asynchronous mode caused by electromagnetic interference; an increase in ventricular pacing in dual chamber pacemakers, up to the programmed upper rate. The Global System for Mobile Communications system interfered with pacing 97 times in 43 patients (21.5%). During tests on Total Access of Communication System telephones, there were 60 cases of pacing interference in 35 patients (17.5%). There were 131 interference episodes during ringing vs 26 during the on/off phase; (P < 0.0001); 106 at maximum sensitivity level vs 51 at the 'base' value; P <0.0001). Prolonged pacing inhibition (> 4 s) was seen at the pacemaker 'base' sensing value in six patients using the Global system but in only one patient using Total Access. CONCLUSION: Cellular 'phones may be dangerous for pacemaker patients. However, they can be used safely if patients do not carry the 'phone close to the pacemaker, which is the only place where high risk interference has been observed.







Barbaro V, Bartolini P, Donato A, Militello C, Electromagnetic interference of  analog cellular telephones with pacemakers. Pacing Clin Electrophysiol  19(10):1410-1418, 1996. 



The aim of this study was to verify whether there is a public health risk from the interference of analog cellular telephones with pacemakers. We used a human trunk simulator to reproduce an actual implant, and two cellular telephones working with the TACS (Total Access Communication System) standard. Results showed that the electromagnetic field radiated from the analog cellular telephones interfered with a large number of the pacemakers tested (10/25). When the telephone antenna was in close proximity to the pacemaker head, pacemaker desensitizing and sensitizing and pulse inhibition was detected at the moment of an incoming call and throughout ringing. In the worst case of pulse inhibition, the pacemaker skipped three nonconsecutive beats and then resumed its normal pacing, while the desensitizing and sensitizing phenomena persisted as long as the interfering signal was on. Pulse inhibition was also observed when the connection did not succeed. Maximum sensing threshold variation was about 186% (increase) and 62% (decrease) for desensitizing and sensitizing phenomena, respectively. It was also demonstrated that the signal emitted by analog cellular telephones during the crossing of contiguous cells could induce pacemaker pulse inhibition, but under our experimental conditions this event did not seem to pose a risk for the pacemaker patient. 



Bassen HI, Moore HJ, Ruggera PS, Cellular phone interference testing of implantable cardiac defibrillators in vitro. Pacing Clin Electrophysiol 21(9):1709-1715, 1998. 



An in vitro study was undertaken to investigate the potential for cellular telephones to  nterfere with representative models of presently used ICDs. Digital cellular phones (DCPs) generate strong, amplitude modulated fields with pulse repetition rates near the physiological range sensed by the ICD as an arrhythmia. DCPs with Time Division Multiple Access (TDMA) pulsed amplitude modulation caused the most pronounced effect--high voltage firing or inhibition of pacing output of the ICDs. This electromagnetic interference (EMI) occurred only when the phones were within 2.3-5.8 cm of the ICD pulse generator that was submerged 0.5 cm in 0.18% saline. ICD performance always reverted to baseline when the cellular phones were removed from the immediate proximity of the ICD. Three models of ICDs were subjected to EMI susceptibility testing using two types of digital phones and one analog cellular phone, each operating at their respective maximum output power. EMI was observed in varying degrees from all DCPs. Inhibition of pacer output occurred in one ICD, and high voltage firing occurred in the two other ICDs, when a TDMA-11 Hz DCP was placed within 2.3 cm of the ICD. For the ICD that was most sensitive to delivering unintended therapy, inhibition followed by firing occurred at distances up to 5.8 cm. When a TDMA-50 Hz phone was placed at the minimum test distance of 2.3 cm, inhibition followed by firing was observed in one of the ICDs. EMI occurred most frequently when the lower portion of the monopole antenna of the cellular phone was placed over the ICD header.



Cecil S, Neubauer G, Rauscha F, Stix G, Müller W, Breithuber C, Glanzer M. Possible risks due to exposure of workers and patients with implants by TETRA transmitters. Bioelectromagnetics. 2014 Jan 16. doi: 10.1002/bem.21839. [Epub ahead of print]



Several studies have demonstrated that mobile telephones that use different technologies, such as Global System for Mobile Communication (GSM) or Universal Mobile Telecommunication System (UMTS), have the potential to influence the functionality of active electronic implants, including cardiac pacemakers. According to these studies, a few safety measures, such as maintaining minimum distances of 25 cm between implants and transmitters, are sufficient to avoid such effects. Terrestrial Trunked Radio (TETRA) has become a well-established communication standard in many countries, including Germany and Austria. TETRA transmitters are typically used by police forces and emergency services. Employees and volunteers working for such institutions are often in close contact with patients, causing TETRA transmitters to potentially have an impact on the functionality of the implants of patients. Therefore, the main focus of our study was to investigate the functionality of several types of implants when exposed to TETRA transmitters. Moreover, we investigated the difference in the degree of exposure of users of TETRA transmitters when they carry the devices in different locations near the body, and when they use them in different positions near the head. Our results show that a compliance distance of 30 cm between implant and transmitter is sufficient to exclude any influence on the examined implants. All examined exposure conditions demonstrated.







Chen WH, Lau CP, Leung SK, Ho DS, Lee IS, Interference of cellular phones with implanted permanent pacemakers. Clin Cardiol 19(11):881-886, 1996. 



BACKGROUND AND HYPOTHESIS: Occasional reports have suggested that cellular phones may interfere with permanent pacemakers. Our investigation sought to determine systematically the effects of commercially available cellular phones on the performances of different pacing modes and sensing lead configurations of permanent implanted pacemakers. METHODS: We conducted the study in 29 patients implanted with single- or dual-chamber bipolar rate-adaptive permanent pacemakers (a total of nine different models and six different sensors: minute ventilation, activity sensing using either accelerometer or piezoelectric crystal, QT and oxygen saturation sensing) from four different manufacturers. Three different cellular phones with analog or digital coding with maximum power from 0.6 to 2 W were used to assess the effect of pacemaker interference. Each cellular phone was positioned at (1) above the pacemaker pocket, (2) the ear level ipsilateral to the pacemaker pocket, and (3) the contralateral ear level. Surface electrocardiograms, intracardiac electrograms, and marker channels were recorded where possible during the following maneuvers at each position: (1) calls made by a stationary phone to cellular phone, and (2) calls made from the cellular phone to a stationary phone. A total of eight different pacing modes [DDD(R), VDD(R), AAI(R) and VVI(R)] in both unipolar and bipolar sensing configurations was tested. RESULTS: Interference was demonstrated during cellular phone operation in 74 of 2,418 (3.1%) episodes in eight patients. Three types of interference were observed: inhibition of pacing output, rapid ventricular tracking in DDD(R) or VDD(R) mode, and asynchronous pacing. All were observed only with the cellular phone positioned above the pacemaker pocket. Interference occurred prior to and after the termination of the above the pacemaker pocket. Interference occurred prior to and after the termination of the ringing tone of the cellular ringing tone of the cellular phone in 57% of cases. Cellular phones with either digital or analog technology could cause interference. Unipolar atrial lead was most susceptible to interference (relative frequency of interference: unipolar 1.8%, bipolar 0.4%, p < 0.05; atrial 2.9%, ventricular 1%, p < 0.05). There was no sensor-driven rate acceleration during all tests. In all patients, reprogramming of the sensitivity level successfully prevented cellular phone interference. CONCLUSIONS: Commercially available cellular phones can cause reversible interference to implanted single- or dual-chamber permanent pacemakers. The effect is maximal with high atrial unipolar sensitivity, especially in single pass VDD(R) systems. Both digital and analog cellular phones can lead to interference. Pacemaker interference can occur prior to a warning sign (ringing tone) of the phone and may have significant implications in patient safety.







Fetter JG, Ivans V, Benditt DG, Collins J, Digital cellular telephone interaction with implantable cardioverter-defibrillators. J Am Coll Cardiol 31(3):623-628, 1998. 



OBJECTIVES: This study sought to determine, in vivo, whether electromagnetic interference (EMI), generated by North American Digital Communications (NADC)/Time Division Multiple Access-50-Hz (TDMA-50) mobile cellular digital telephone model AT&T 6650, disturbs normal implantable cardioverter-defibrillator (ICD) operation and to verify these observations in vitro by testing a selection of telephones representing worldwide systems. METHODS: The effects of cellular phone interference on the operation of various models of market-released ICDs from a single manufacturer, Medtronic, Inc., were tested. The in vivo clinical test was undertaken in 41 patients using the AT&T 6650 digital telephone with the NADC/TDMA-50 technology. The in vitro component of the study was examined twofold: 1) antenna generated far field; and 2) analog/digital cellular telephone near field. RESULTS: None of the ICDs tested in 41 patients were affected by oversensing of the EMI field of the cellular telephones during the in vivo study. Therefore, the binomial upper 95% confidence limit for the failure rate of 0% is 7%. The in vitro antenna-generated field testing showed that telephone modulation frequencies used in the international Global System Mobile and TDMA-50 cellular telephone technologies did not result in ICD sensing interference at the predicted electric field intensity. The in vitro near field tests were performed using both analog and digital cellular telephones in service, or in the test mode, and indicated no interaction with normal operation. However, the static magnetic field generated by the cellular telephone placed over the ICD at a distance < or = 0.5 cm will activate the internal reed switch, resulting in temporary suspension of ventricular tachycardia and fibrillation detection. CONCLUSIONS: We conclude that TDMA-50 cellular telephones did not interfere with these types of ICDs. However, we recommend that the patient not carry or place the digital cellular telephone within 15 cm (6 in.) of the ICD. 



Geller L, Thuroczy G, Merkely B. Orv Hetil 142(36):1963-1970, 2001. [Article in Hungarian] 



Electromagnetic compatibility (EMC) of cellular phones and pacemakers (PM) was examined in four different cellular phone system (NMT, GSM, RLL, DCS 1800 MHz) and in fifteen different PM type in-vitro and in-vivo in humans. After more than 1100 in-vitro and 130 in-vivo tests we concluded, that the electromagnetic immunity of the PMs which are implanted in Hungary is suitable with only few exceptions. The highest rate of EMC problems was observed with NMT 450 MHz cellular phones (10.5%-63%). There was no EMC disturbance observed with GSM and DCS 1800 MHz cellular phones. There was only one case when clinically significant symptom was noticed with only one PM type and with NMT system cellular phone when the distance of cellular phone was 3-4 cms, and the power was maximal. There was not any EMC disturbance observed with none of the cellular phone systems during normal talking and when the distance of the PM and cellular phone was more than 20 cms. Our study supports guidelines which suggest that PM patients should contact their physicians when using cellular phones and cellular phones and PMs should not get closer than 20 cms.



Grant FH, Schlegel RE, Effects of an increased air gap on the in vitro interaction of wireless phones with cardiac pacemakers. Bioelectromagnetics  21(7):485-490, 2000. 



Several clinical and laboratory studies have demonstrated electromagnetic interaction between implantable cardiac pacemakers and hand-held wireless phones operated in close proximity. Current FDA and HIMA labeling guidelines indicate that a minimum separation of 6 in (15 cm) should be maintained between a hand-held wireless phone and an implanted pacemaker. This separation requirement does not distinguish between lateral locations on the chest and a perpendicular air gap. Evidence is provided here for a substantially reduced separation threshold when measured across an air gap rather than near the saline conductive media of a simulated torso. Twenty pacemaker-phone combinations involving 6 pacemakers and 9 phones were evaluated in vitro under worst-case conditions with respect to phone output power and pacemaker sensitivity. The phones represented CDMA, TDMA-11 Hz, TDMA-22 Hz, TDMA-50 Hz, and TDMA-217 Hz digital wireless technologies. Small increases in the perpendicular air gap between the phone and the saline surface resulted in a dramatic reduction in interaction. Approximately half of the 208 test runs exhibiting interaction at an air gap of 1 cm no longer resulted in interaction when the gap was increased to 2 cm. At a gap of 7.4 cm, the percentage of runs with interaction decreased to 1.4%. The overall interaction rate, considering a total of 8296 test runs from an earlier study, was less than 0.07% at a total perpendicular distance of 8.6 cm from the saline surface to the phone antenna axis. The perpendicular distance threshold of 8.6 cm was significantly less than the horizontal plane projection threshold of 19 cm previously reported. This difference is a function of the electromagnetic field coupling to the saline bath rather than field strength changes along the axis of the phone antenna. The results have implications for those making recommendations to pacemaker patients who may be unaware of this distinction. 



Grant H, Heirman D, Kuriger G, Ravindran MM. In vitro study of the electromagnetic interaction between wireless phones and an implantable neural stimulator. Bioelectromagnetics. 25(5):356-361, 2004. 



Several clinical and laboratory studies have demonstrated electromagnetic interaction between implantable medical devices like pacemakers and cell phones being operated in close proximity. Those devices are largely now immune to phone interaction or procedures have been established to limit their interaction. The use of cell phones near people with implanted neural stimulators has not been studied. This research was initiated to investigate electromagnetic interaction between current cell phone technology and specific models of Cyberonics neural stimulators. Out of 1080 test runs conducted for this study, no interactions were observed, and it was concluded that the phone technologies examined in this study did not adversely affect the Cyberonics NeuroStar (Model 102) NeuroCybernetic Prosthesis (NCP) System. This article provides details on the experimental procedure that was used, which can also be used to test other neural stimulators and test technologies, and the results obtained. 



Hayes DL, Wang PJ, Reynolds DW, Estes M 3rd, Griffith JL, Steffens RA, Carlo GL, Findlay GK, Johnson CM. Interference with cardiac pacemakers by cellular  telephones. N Engl J Med 336(21):1473-1479, 1997.



BACKGROUND: A growing body of evidence suggests that electromagnetic interference may occur between cardiac pacemakers and wireless hand-held (cellular) telephones, posing a potential public health problem. Electromagnetic interference may occur when the pacemaker is exposed to an electromagnetic field generated by the cellular telephone. METHODS: In this multicenter, prospective, crossover study, we tested 980 patients with cardiac pacemakers with five types of telephones (one analogue and four digital) to assess the potential for interference. Telephones were tested in a test mode and were programmed to transmit at the maximal power, simulating the worst-case scenario; in addition, one telephone was tested during actual transmission to simulate actual use. Patients were electrocardiographically monitored while the telephones were tested at the ipsilateral ear and in a series of maneuvers directly over the pacemaker. Interference was classified according to the type and clinical significance of the effect. RESULTS: The incidence of any type of interference was 20 percent in the 5533 tests, and the incidence of symptoms was 7.2 percent. The incidence of clinically significant interference was 6.6 percent. There was no clinically significant interference when the telephone was placed in the normal position over the ear. Interference that was definitely clinically significant occurred in only 1.7 percent of tests, and only when the telephone was held over the pacemaker. Interference was more frequent with dual-chamber pacemakers (25.3 percent) than with single-chamber pacemakers (6.8 percent, P<0.001) and more frequent with pacemakers without feed-through filters (28.9 to 55.8 percent) than with those with such filters (0.4 to 0.8 percent, P=0.01). CONCLUSIONS: Cellular telephones can interfere with the function of implanted cardiac pacemakers. However, when telephones are placed over the ear, the normal position, this interference does not pose a health risk.



Hofgartner F, Muller T, Sigel H, [Could C- and D-network mobile phones endanger patients with pacemakers]? Dtsch Med Wochenschr 121(20):646-652, 1996. [Article in German]



OBJECTIVE: To investigate prospectively the extent of potentially harmful interference of cardiac pacemakers by mobile phones in the C (analog) and D (digital) networks in use in Germany. PATIENTS AND METHODS: 104 patients (54 men, 50 women; mean age 75.8 [40-100] years) with 58 different implanted pacemaker models (43 one-chamber and 15 two-chamber systems) underwent uniform tests at various functional states with three different telephones (D1 portable 8 Watt, D1 Handy model 2 Watt, C Handy model 0.5 Watt). The distances between telephone aerial and pacemaker, as well as reception sensitivity and polarity of the pacemaker were varied. All tests were done during continuous ECG monitoring. RESULTS: 28 different pacemaker types (48.3%) in 43 patients (41.3%) showed interference in the form of pacemaker inhibition and switching to interference frequencies as well as triggering of pacemaker-mediated tachycardias in the DDD mode, as well as in the temperature-regulated frequency-adaptive function. D portables influenced pacemaker function more often and at greater distance than the D Handy model, which was little different from the c network hand phone. Reduction in pacemaker sensitivity as well as switching to bipolar reception only partly eliminated the interference. CONCLUSIONS: Patients with implanted pacemakers should if possible not use mobile phones in the C and D networks. Individual testing with suitable programming of pacemaker sensitivity and polarity can reduce the risk of interference.







Irnich W, Tobisch R, [Effect of mobile phone on life-saving and life-sustaining systems]. Biomed Tech (Berl) 43(6):164-173, 1998. [Article in German]



Since the beginning of the nineties there have been warnings not to use mobile phones in the vicinity of medical devices. Functional failures of dialysis machines, respirators and defibrillators prompted the banning of their use in many hospitals in Scandinavia, and then in other countries. Since we believe that a general ban in hospitals is problematic, we decided to investigate the influence of mobile telephone on life-saving and/or life-support systems, with the aim of establishing rules for its use in hospitals. We investigated available phones of varying power of the C-, D- and E-net, as also of a cordless phone meeting the DECT standard. The aim was to identify the devices susceptible to interference and determine the minimum distances at which interference occurred. A total of 224 devices classified into 23 types of devices were examined. Nine different sets of transmission conditions were applied, giving a total of 2016 tests. Our results permit the conclusion that the ban on mobile phones in hospitals is based not on actual events, but on theoretical considerations in the absence of any practical information on the actual susceptibility of devices and their reaction to the electromagnetic fields involved. The fact that hazardous situations are very rare is due firstly to the need for the simultaneous occurrence of four coincidences, and the fail-save feature of medical devices. We would therefore recommend that all life-saving and life-support systems that can also be used outside the hospital should be made mobile phone-proof. When apnoea monitors and respirators are protected from such interference, hazardous situations could be avoided by establishing the rule: "No portables, and mobile phones only at a distance of at least 1 metre from medical devices". With regard to emergency telephones, the minimum distance to medical devices should be at least 1.5 metres.



Irnich W, Batz L, Muller R, Tobisch R, electromagnetic interference of pacemakers by mobile phones. Pacing Clin Electrophysiol 19(10):1431-1446, 1996.



The topic of interference of pacemakers by mobile phones has evoked a surprisingly strong interest, not only in pacemaker patients, but also in the public opinion. The latter is the more surprising, as in the past, the problem of interference has scarcely found the attention that it deserves in the interest of the patient. It was the intention of our investigation to test as many pacemaker models as possible to determine whether incompatibility with mobile phones of different modes may exist, using an in vitro measuring setup. We had access to 231 different models of 20 manufacturers. During the measurements, a pulse generator together with a suitable lead was situated in a 0.9 g/L saline solution, and the antenna of a mobile phone was positioned as close as possible. If the pulse generator was disturbed, the antenna was elevated until interference ceased. The gap in which interference occurred was defined as "maximum interference distance." All three nets existing in Germany, the C-net (450 MHz, analogue), the D-net (900 MHz, digital pulsed), and the E-net (1,800 MHz, digital pulsed) were tested in succession. Out of 231 pulse generator models, 103 pieces corresponding to 44.6% were influenced either by C- or D-net, if both results were totaled. However, this view is misleading as no patient will use C- and D-net phones simultaneously. Separated into C- or D-net interference, the result is 30.7% for C or 34.2% for D, respectively, of all models tested. The susceptible models represent 18.6% or 27% of today's living patients, respectively. All models were resistant to the E-net. With respect to D-net phones, all pacemakers of six manufacturers proved to be unaffected. Eleven other manufacturers possessed affected and unaffected models as well. A C-net phone only prolonged up to five pacemaker periods within 10 seconds during dialing without substantial impairment to the patient. Bipolar pacemakers are as susceptible as unipolar ones. The following advice for patients and physicians can be derived from our investigations: though 27% of all patients may have problems with D-net phones (not C- or E-net), the application should generally not be questioned. On the contrary, patients with susceptible devices should be advised that a distance of 20 cm is sufficient to guarantee integrity of the pacemaker with respect to hand held phones. Portables, on the other hand, should have a distance of about 0.5 m. Pacemaker patients really suffering from mobile phones are very rare unless the phone is just positioned in the pocket over the pulse generator. The contralateral pocket or the belt position guarantees, in 99% of all patients, undisturbed operation of the pacemaker. A risk analysis reveals that the portion of patients really suffering from mobile phones is about 1 out of 100,000. Nevertheless, it would be desirable in the future if implanting physicians would use only pacemakers with immunity against mobile phones as guaranteed by the manufacturers.







Jimenez A, Hernandez Madrid A, Pascual J, Gonzalez Rebollo JM, Fernandez E, Sanchez A, Ortega J, Lozano F, Munoz R, Moro C, [Electromagnetic interference between automatic defibrillators and digital and analog cellular telephones]. Rev Esp Cardiol 51(5):375-382, 1998. [Article in Spanish]



BACKGROUND AND OBJECTIVES: Functional pacemaker interference by mobile telephones has been described with analogical systems and with possible greater influence, digital systems, including inhibition and inadequate pacing. The influence of both system has not been extensively studied in patients with implantable cardioverter defibrillators (ICD). PATIENTS AND METHODS: We studied the influence of mobile phones, both digital and analogic network, on the performance of several models of defibrillators, in a standardised test set up designed to provide high sensitivity. The purpose of our study was to establish whether there are any influences on ICD functions, both in in vivo and in in vitro models. Several mobile phones, with different transmission powers, were moved towards the defibrillator and the electrode, under continuous documentation of defibrillator sensing and interrogation afterwards. The experimental model was performed with the aid of an arrhythmia simulator (Intersim) and demo-defibrillators. The tests were repeated both in and out of a solution of saline water with an impedance within normal human limits. RESULTS: Partial loss of telemetry was found in 14 patients, 8 with analogical phones and 6 with digital phones. Fourteen patients showed alterations only on the surface electrocardiogram channel and five on the intracavitary channel. The same results were reproduced in the in vitro model. However, the in vitro test allowed us to simulate multiple ventricular arrhythmias, and demonstrate the normal sensing and functioning of the defibrillator during a "spontaneous" arrhythmia. After testing, we demonstrate that no real oversensing/undersensing was documented in any device. There was no evidence of ICD reprogramming or pacing inhibition. In particular, no inadequate therapies were delivered. CONCLUSIONS: a) in our series, we have not demonstrated clinically significant electromagnetic interferences with mobile phones of digital or analogical networks: b) the in vitro model allowed us to conclude that even if a spontaneous arrhythmia appears, the function of the defibrillator is not altered; c) the use of mobile phones seems to be safe for defibrillator patients, and d) however, some basic rules, such as to maintain the phone at least 15 cm away from the defibrillator, are advised.







Kainz W, Neubauer G, Alesch F, Schmid G, Jahn O. Electromagnetic compatibility of electronic implants--review of the literature. Wien Klin Wochenschr 113(23-24):903-914, 2001. 



The aim of the article was to provide an overview of published studies regarding the electromagnetic compatibility (EMC) of electronic implants. The available literature was sorted according to combinations of implant types and sources of interference. Several experiments concerning the susceptibility of pacemakers to mobile phones have been performed. The results of these experiments suggest measures that may be used to prevent the disturbance of pacemakers. For instance, instead of carrying the activated mobile phone in the breast pocket it is recommended that a distance of 30 cm be maintained between the pacemaker and the mobile phone, and that the mobile phone be used on the contralateral side of the pacemaker's location. Similar measures may be recommended for patients with implantable cardioverter defibrillators when using mobile phones. Patients with electronic implants should walk rapidly through anti theft-devices because some of these devices are liable to disturb implants. Patients with cardiac pacemakers should not be subjected to magnetic resonance imaging as far as possible. For a variety of combinations of implants and interference sources, e.g. cardiac pacemakers and base station antennas, no studies were found in the literature. It is strongly recommended that trials be carried out to evaluate the potential risk for patients in these settings.



in these settings.



Kainz W, Alesch F, Chan DD. Electromagnetic interference of GSM mobile phones with the implantable deep brain stimulator, ITREL-III. Biomed Eng Online 2(1):11, 2003. 



BACKGROUND: The purpose was to investigate mobile phone interference with implantable deep brain stimulators by means of 10 different 900 Mega Hertz (MHz) and 10 different 1800 MHz GSM (Global System for Mobile Communications) mobile phones. METHODS: All tests were performed in vitro using a phantom especially developed for testing with deep brain stimulators. The phantom was filled with liquid phantom materials simulating brain and muscle tissue. All examinations were carried out inside an anechoic chamber on two implants of the same type of deep brain stimulator: ITREL-III from Medtronic Inc., USA. RESULTS: Despite a maximum transmitted peak power of mobile phones of 1 Watt (W) at 1800 MHz and 2 W at 900 MHz respectively, no influence on the ITREL-III was found. Neither the shape of the pulse form changed nor did single pulses fail. Tests with increased transmitted power using CW signals and broadband dipoles have shown that inhibition of the ITREL-III occurs at frequency dependent power levels which are below the emissions of GSM mobile phones. The ITREL-III is essentially more sensitive at 1800 MHz than at 900 MHz. Particularly the frequency range around 1500 MHz shows a very low interference threshold. CONCLUSION: These investigations do not indicate a direct risk for ITREL-III patients using the tested GSM phones. Based on the interference levels found with CW signals, which are below the mobile phone emissions, we recommend similar precautions as for patients with cardiac pacemakers: 1. The phone should be used at the ear at the opposite side of the implant and 2. The patient should avoid carrying the phone close to the implant.



Mattei E, Censi F, Triventi M, Calcagnini G. Electromagnetic Immunity of Implantable Pacemakers Exposed to Wi-Fi Devices. Health Phys. 107(4):318-325, 2014.

The purpose of this study is to evaluate the potential for electromagnetic interference (EMI) and to assess the immunity level of implantable pacemakers (PM) when exposed to the radiofrequency (RF) field generated by Wi-Fi devices. Ten PM from five manufacturers, representative of what today is implanted in patients, have been tested in vitro and exposed to the signal generated by a Wi-Fi transmitter. An exposure setup that reproduces the actual IEEE 802.11b/g protocol has been designed and used during the tests. The system is able to amplify the Wi-Fi signal and transmits at power levels higher than those allowed by current international regulation. Such approach allows one to obtain, in case of no EMI, a safety margin for PM exposed to Wi-Fi signals, which otherwise cannot be derived if using commercial Wi-Fi equipment. The results of this study mitigate concerns about using Wi-Fi devices close to PM: none of the PM tested exhibit any degradation of their performance, even when exposed to RF field levels five times higher than those allowed by current international regulation (20 W EIRP). In conclusion, Wi-Fi devices do not pose risks of EMI to implantable PM. The immunity level of modern PM is much higher than the transmitting power of RF devices operating at 2.4 GHz.




Naegeli B, Osswald S, Deola M, Burkart F, Intermittent pacemaker dysfunction caused by digital mobile telephones. J Am Coll Cardiol 27(6):1471-1477, 1996.



OBJECTIVES: This study was designed to evaluate possible interactions between digital mobile telephones and implanted pacemakers. BACKGROUND: Electromagnetic fields may interfere with normal pacemaker function. Development of bipolar sensing leads and modern noise filtering techniques have lessened this problem. However, it remains unclear whether these features also protect from high frequency noise arising from digital cellular phones. METHODS: In 39 patients with an implanted pacemaker (14 dual-chamber [DDD], 8 atrial-synchronized ventricular-inhibited [VDD(R)] and 17 ventricular-inhibited [VVI(R)] pacemakers), four mobile phones with different levels of power output (2 and 8 W) were tested in the standby, dialing and operating mode. During continuous electrocardiographic monitoring, 672 tests were performed in each mode with the phones positioned over the pulse generator, the atrial and the ventricular electrode tip. The tests were carried out at different sensitivity settings and, where possible, in the unipolar and bipolar pacing modes as well. RESULTS: In 7 (18%) of 39 patients, a reproducible interference was induced during 26 (3.9%) of 672 tests with the operating phones in close proximity (<10 cm) to the pacemaker. In 22 dual-chamber (14 DDD, 8 VDD) pacemakers, atrial triggering occurred in 7 (2.8%) of 248 and ventricular inhibition in 5 (2.8%) of 176 tests. In 17 VVI(R) systems, pacemaker inhibition was induced in 14 (5.6%) of 248 tests. Interference was more likely to occur at higher power output of the phone and at maximal sensitivity of the pacemakers (maximal vs. nominal sensitivity, 6% vs. 1.8% positive test results, p = 0.009). When the bipolar and unipolar pacing modes were compared in the same patients, ventricular inhibition was induced only in the unipolar mode (12.5% positive test results, p = 0.0003). CONCLUSION: Digital mobile phones in close proximity to implanted pacemakers may cause intermittent pacemaker dysfunction with inappropriate ventricular tracking and potentially dangerous pacemaker inhibition. 



Nowak B, Rosocha S, Zellerhoff C, Liebrich A, Himmrich E, Voigtlander T, Meyer J, Is there a risk for interaction between mobile phones and single lead VDD pacemakers? Pacing Clin Electrophysiol 19(10):1447-1450, 1996. 



Mobile phones may cause pacemaker interference. Patients with a single lead VDD pacemaker might be at special risk, since the atrial sensitivity is often programmed to low (high sensitivity) threshold values and the majority of patients are pacemaker dependent due to the underlying high degree AV block. We evaluated 31 patients with three types of single lead VDD pacemakers: 12 Unity, 292-07 (Intermedics, Inc.); 10 Thera VDD, 8948 or 8968i (Medtronic, Inc.); and 9 Saphir 600 (Vitatron, Inc.) for interference from a cellular mobile phone with a power of 2 W (D-net). For this purpose, atrial and ventricular sensitivity settings were programmed to their most sensitive values (A: 0.1-0.25 mV; V: 1.0 mV) and ventricular sensing was programmed to unipolar. With the ECG continuously monitored, the phone's extendable antenna was brought in direct contact with the patient's skin at the right sternal border, with the tip of the antenna in skin contact just below the clavicle, within 5 cm of the pacemaker connector. Then multiple phases of phone calls were performed, and the effects on the pacemakers recorded. In our group of patients with three different types of single lead VDD pacemakers, no interference could be detected using a 2-W mobile phone in the digital D-net. The programmed values remained unchanged after the interference test. Therefore, the risk of interference seems to be low for the VDD pacemakers tested, although our study design does not allow to entirely exclude the possibility of interference from a mobile phone.



Occhetta E, Plebani L, Bortnik M, Sacchetti G, Trevi G, Implantable cardioverter defibrillators and cellular telephones: is there any interference? Pacing Clin Electrophysiol 22(7):983-989, 1999. 



The aim of our study was to consider cellular telephone interference using different cellular telephones and implantable cardioverter defibrillator (ICD) models. Thirty (26 men, 4 women) patients with ICDs were considered during follow-up. The ICD models were: Telectronics (7), CPI (7), Medtronic (7), Ventritex (5), and Ela Medical (4). All patients were monitored with surface ECG; permanent telemetric endo-ECG monitoring was activated. Then, the effect of two different European telephone systems were tested: TACS system (Sony CM-R111, 2W power) and GSM system (Motorola MG1-4A11, 2 W power). For both systems, the effect during call, reception, active conversation (dialogue), and passive conversation (listening) were observed. Cellular telephones were located first in contact with the programming head, then near the leads system, and lastly, in the hands of the patient. At the end of the evaluations, memories were interrogated again to check for false arrhythmia detections. In five of these patients during arrhythmia induction at device implant (first implant or ICD replacement), we also evaluated possible interference between cellular telephones in the reception phase and the ventricular fibrillation detection phase of the ICD. All evaluated models showed significant noise in the telemetric transmission when the cellular telephone (both TACS and GSM) was located near the ICD and the programming head; noise was particularly significant during call and reception, in most cases leading to loss of telemetry. No false arrhythmia detections have been observed during tests with cellular telephones located on the ICDs. During tests performed with cellular telephones located near the leads or in the hands of patients, no telemetric noises orfalse arrhythmia detections were observed. During induced ventricularfibrillation and cellular telephones in reception mode near the device, the arrhythmia recognition was always correct and not delayed. In conclusion, present ICD models seem to be well protected from electromagnetic interference caused by European cellular telephones (TACS and GSM), without under-/oversensing of ventricular arrhythmias. However, cellular telephones disturb telemetry when located near the programming head. ICD patients should not be advised against the use of cellular telephones, but it has to be avoided during ICD interrogation and programming.







Pakhomov AG, Dubovick BV, Degtyariov IG, Pronkevich AN, Microwave influence on the isolated heart function: II. Combined effect of radiation and some drugs. Bioelectromagnetics 16(4):250-254, 1995. 



The combined effects of microwave radiation and some drugs were studied in an isolated frog auricle preparation. The experiments established that exposure to pulse-modulated 915 MHz microwaves for up to 40 min had no effect on either the rate or the amplitude of spontaneous auricle twitches, unless the average absorbed power was high enough to produce preparation heating. Treatment of the preparation with saline containing (0.6-3.0) 10(-5) M of propranolol or (0.5-1.5) 10(-7) M of atropine altered neither its pacemaker nor its contractile functions; these drugs also had no effect when they were combined with nonthermal microwave irradiation. Caffeine (1 mM) strongly increased the average heart power, which was calculated as the product of twitch rate and amplitude. The caffeine effect appeared to be significantly augmented (by about 15%, P < 0.02) under exposure to burst-type pulsed microwaves (pulse width, 1.5 msec; pause, 2.5 msec; 8 pulses/burst, 16 bursts/s; average SAR, 8-10 W/kg). By itself, this modulation was not effective; the heating of the preparation and saline during exposure was approximately 0.1 degrees C, which could not account for the detected changes. The experimental results demonstrate that caffeine treatment increases the microwave sensitivity of the frog auricle preparation and reveals primarily subthreshold, nonthermal microwave effect.







This study is about pacemaker cell function in hearts rather than implanted devices but is important.



Pakhomov AG, Mathur SP, Doyle J, Stuck BE, Kiel JL, Murphy MR, Comparative effects of extremely high power microwave pulses and a brief CW irradiation on pacemaker function in isolated frog heart slices. Bioelectromagnetics 21(4):245-254, 2000. 



The existence of specific bioeffects due to high peak power microwaves and their potential health hazards are among the most debated but least explored problems in microwave biology. The present study attempted to reveal such effects by comparing the bioeffects of short trains of extremely high power microwave pulses (EHPP, 1 micros width, 250-350 kW/g, 9.2 GHz) with those of relatively low power pulses (LPP, 0.5-10 s width, 3-30 W/g, 9.2 GHz). EHPP train duration and average power were made equal to those of an LPP; therefore both exposure modalities produced the same temperature rise. Bioeffects were studied in isolated, spontaneously beating slices of the frog heart. In most cases, a single EHPP train or LPP immediately decreased the inter-beat interval (IBI). The effect was proportional to microwave heating, fully reversible, and easily reproducible. The magnitude and time course of EHPP- and LPP-induced changes always were the same. No delayed or irreversible effects of irradiation were observed. The same effect could be repeated in a single preparation numerous times with no signs of adaptation, sensitization, lasting functional alteration, or damage. A qualitatively different effect, namely, a temporary arrest of preparation beats, could be observed when microwave heating exceeded physiologically tolerable limits. This effect also did not depend on whether the critical temperature rise was produced by LPP or EHPP exposure. Within the studied limits, we found no indications of EHPP-specific bioeffects. EHPP- and LPP-induced changes in the pacemaker rhythm of isolated frog heart preparation were identical and could be entirely attributed to microwave heating. 



Sakakibara Y, Mitsui T, Concerns about sources of electromagnetic interference in  patients with pacemakers. Jpn Heart J 40(6):737-743, 1999. 



Electromagnetic noise is rapidly increasing in our environment so electromagnetic interference (EMI) with pacemakers (PM) may become a more important problem despite technological improvements in PM. The aim of this study was to evaluate the kinds of EMI which affect the quality of life of PM patients. The participants (1,942 Japanese Association for Pacemaker Patients: Pacemaker-Tomonokai) were asked to respond to a questionnaire about their major EMI troubles, and 1,567 patients (80.7%) responded by mail. The main concerns were from mobile telephones (MT) (39%), magnetic resonance imaging (MRI) (17%), electronic kitchen appliances, automobile engines and high voltage power lines. If possible, PM implantation sites should be carefully selected not only according to the physician's convenience but also considering information on each patient's habits and physical limitations.



Sanchez A, Ortega J, Lozano F, Munoz R, Moro C, [Electromagnetic interference between automatic defibrillators and digital and analog cellular telephones]. Rev Esp Cardiol 51(5):375-382, 1998. [Article in Spanish]



BACKGROUND AND OBJECTIVES: Functional pacemaker interference by mobile telephones has been described with analogical systems and with possible greater influence, digital systems, including inhibition and inadequate pacing. The influence of both system has not been extensively studied in patients with implantable cardioverter defibrillators (ICD). PATIENTS AND METHODS: We studied the influence of mobile phones, both digital and analogic network, on the performance of several models of defibrillators, in a standardised test set up designed to provide high sensitivity. The purpose of our study was to establish whether there are any influences on ICD functions, both in in vivo and in in vitro models. Several mobile phones, with different transmission powers, were moved towards the defibrillator and the electrode, under continuous documentation of defibrillator sensing and interrogation afterwards. The experimental model was performed with the aid of an arrhythmia simulator (Intersim) and demo-defibrillators. The tests were repeated both in and out of a solution of saline water with an impedance within normal human limits. RESULTS: Partial loss of telemetry was found in 14 patients, 8 with analogical phones and 6 with digital phones. Fourteen patients showed alterations only on the surface electrocardiogram channel and five on the intracavitary channel. The same results were reproduced in the in vitro model. However, the in vitro test allowed us to simulate multiple ventricular arrhythmias, and demonstrate the normal sensing and functioning of the defibrillator during a "spontaneous" arrhythmia. After testing, we demonstrate that no real oversensing/undersensing was documented in any device. There was no evidence of ICD reprogramming or pacing inhibition. In particular, no inadequate therapies were delivered. CONCLUSIONS: a) in our series, we have not demonstrated clinically significant electromagnetic interferences with mobile phones of digital or analogical networks: b) the in vitro model allowed us to conclude that even if a spontaneous arrhythmia appears, the function of the defibrillator is not altered; c) the use of mobile phones seems to be safe for defibrillator patients, and d) however, some basic rules, such as to maintain the phone at least 15 cm away from the defibrillator, are advised.







Sanmartin M, Fernandez Lozano I, Marquez J, Antorrena I, Bautista A, Silva L, Ortigosa J, de Artaza M, [The absence of interference between GSM mobile  telephones and implantable defibrillators: an in-vivo study. Groupe  Systemes Mobiles]. Rev Esp Cardiol 50(10):715-719, 1997. [Article in Spanish]



Introduction and Objectives: The electromagnetic field created by mobile telephones can cause pacemaker dysfunction. Although implantable cardioverter defibrillators are also susceptible to electromagnetic interference, few studies have addressed this issue and compatibility with the GSM mode has not been tested. This study was developed to detect possible "in vivo" interference between GSM mobile telephones and implantable cardioverter defibrillators. Material and Methods: The study group is composed of 30 patients with 8 different models of defibrillators. Twenty six had endocardial leads and 4 epicardial. Three GSM mobile phones were used: Siemens S3 COM and Motorola 6200 in all cases and Ericsson GA 318 in one. The tests were performed under continuous electrocardiographic monitoring. All therapies were deactivated and sensitivities were set to maximal parameters. The telephones were positioned in close contact to the defibrillator can and precordium, in two different angles. Three situations were evaluated: calling, established contact for 15 seconds and ringing. The protocol was repeated during pacing to assess the possibility of pacemaker mode inhibition. RESULTS: No cases of electromagnetic interference were observed. One patient presented non-sustained ventricular tachycardia episodes during the tests that were detected by the defibrillator. Conclusions: These results suggest that electromagnetic interference by GSM mobile phones are not a probable cause of implantable defibrillators dysfunction.



Schlegel RE, Grant FH, Raman S, Reynolds D Electromagnetic compatibility study of the in-vitro interaction of wireless phones with cardiac pacemakers. Biomed Instrum Technol 32(6):645-655, 1998.



This large-scale in-vitro investigation of the interaction between hand-held wireless phones and cardiac pacemakers tested 29 pacemaker models with five different phone standards. The phones were operational and suspended on a grid above a torso simulator filled with a saline bath with the pacemaker submerged at 0.5 cm. Testing consisted of 8,296 runs, during which any interactions detected were classified by type and regularity. Only a few pacemakers were responsible for a disproportionately large number of interactions. Likewise, interactions occurred during 21% of the tests using one particular phone technology, with little or no interaction resulting from use of the other standards. Other significant factors included the relative orientation of the phone and the pacemaker case, as well as the presence or absence of an injected ECG signal. The ECG signal facilitated observation of certain forms of interaction to the extent that this study indicates the importance of including an injected ECG signal in all testing. The study also supports the recommendation to maintain a separation distance of at least 6 inches between pacemakers and wireless phones. Each pacemaker reverted to its normal operation when the phone creating an interaction was turned off. This study may be useful in ongoing efforts to define test protocols, evaluate pacemaker designs, and mitigate interactions, perhaps providing the basis for future certification and screening efforts.



Sparks PB, Mond HG, Joyner KH, Wood MP, The safety of digital mobile cellular telephones with minute ventilation rate adaptive pacemakers. Pacing Clin Electrophysiol 19(10):1451-1455, 1996.  



In vitro tests suggest that rate adaptive pacemakers using changes in transthoracic impedance to vary pacing rate may be affected by digital mobile telephones. Electromagnetic fields generated by digital mobile telephones  (Global System for Mobile [GSM]) represent a potential source of  electromagnetic interference (EMI) for the Telectronics META rate adaptive  pacemakers, which use transthoracic impedance as a sensor to determine changes  in minute ventilation. Sixteen implanted Telectronics META pulse generators  were exposed to 25-W simulated GSM transmissions (900-MHz carrier pulsed at 2,  8, and 217 Hz with a pulse width of 0.6 ms) and the antenna of a 2-W digital  mobile telephone (900-MHz, 217-Hz pulse, 0.6-ms pulse width). The 12 dual and  four single chamber devices were programmed to maximum sensitivity and assessed  in unipolar and bipolar settings and rate adaptive and nonrate adaptive modes.  In all cases of EMI, testing was repeated at lower, more routinely set bipolar  sensitivity levels. At maximum sensitivity, 11 of 16 devices displayed no  evidence of EMI. Brief ventricular triggering occurred in 2, a brief pause in  1, a combination of both in 1, and a brief episode of pacemaker-mediated  tachycardia in 1. With pulse generators programmed to more routine  sensitivities, only one device displayed rare single beat ventricular  triggering. No changes in minute ventilation rate adaptive pacing were  observed. At maximum unipolar sensitivities, the META series of rate adaptive  pacemakers are resistant to clinically important EMI from digital mobile  telephones. Set at routine sensitivities, these devices perform reliably in the  presence of digital mobile telephones.



Trigano AJ, Azoulay A, Rochdi M, Campillo, A Electromagnetic interference of external pacemakers by walkie-talkies and digital cellular phones: experimental study. Pacing Clin Electrophysiol  22(4 Pt 1):588-593, 1999. 



A number of experimental and clinical studies have documented the risk



potential of interference with implanted pacemakers by various types of



cellular phones. Radiofrequency susceptibility of external medical equipment



has also been reported in experimental studies. The purpose of this



experimental study was to evaluate electromagnetic interference of external



pacemakers by walkie-talkies and digital cellular telephones. External bipolar



pacing was monitored using a digital oscilloscope to record pacemaker pulses



and electromagnetic interference separately. Tests with the walkie-talkie,



Private Mobile Radio (PMR) (160 MHz, 2.5 W) were conducted during the calling



phase. Tests with the cellular phones, global system for mobile communications



(GSM) (900 MHz, 2 W) and Digital Cellular System (DCS) (1,800 MHz, 1 W) were



conducted in the test mode. Nine widely used external pacemakers from four



manufacturers were tested. Various disturbances including pacing inhibition and



asynchronous pacing were observed in eight pacemakers by the PMR, in four by



the GSM phone, and in two by the DCS phone. The maximum distance that



interference persisted ranged from 10-200 cm. This experimental study shows a



potential risk of interference of external pacemakers by walkie-talkies and



cellular digital phones. Appropriate warnings should be issued against the



potentially serious risks of using communication devices in the vicinity of



acutely ill patients treated with temporary transvenous cardiac pacemakers.



Trigano A, Blandeau O, Dale C, Wong MF, Wiart J. Reliability of electromagnetic filters of cardiac pacemakers tested by cellular telephone ringing. Heart Rhythm. 2(8):837-841, 2005. 



BACKGROUND: State-of-the art cardiac pacemakers are protected against radiofrequency signals. Although there have been earlier clinical and in vitro reports of cellular phone interference with implantable devices, only a few studies have been performed in recent years. The ringing phase of digital GSM or PCS cellular phones includes a brief period of peak radiated power. OBJECTIVES: This study tested the protection offered by electromagnetic filters of cardiac pacemakers against cellular phone ringing. METHODS: We performed 330 consecutive tests in 158 patients at the time of routine examination in our pacemaker follow-up clinic. The programmed parameters remained unchanged before testing. During electrocardiographic monitoring, 2 single-band digital cellular phones consecutively placed over the pacemaker pocket each received a call. The phone systems tested were 1) GSM at a maximal power output of 2 W, operating on a 900 MHz carrier frequency, and 2) PCS at a maximal output of 1 W, operating on a 1800 MHz carrier frequency. RESULTS: Interference was noted in only 5 tests, due to interaction by the GSM system with 4 unprotected pacemaker models. The GSM test was negative in 12 other tests of identical pulse generator models. The overall incidence of interference was 1.5% of tests. CONCLUSIONS: Interference by cellular phone ringing occurred only with unprotected pacemaker models. Standard programming of these unprotected models was associated with a low incidence of interference.







Trigano A, Blandeau O, Dale C, Wong MF, Wiart J.Risk of cellular phone interference with an implantable loop recorder. Int J Cardiol.116(1):126-130, 2007.



This study examined the risk of cellular phone ringing interference with implantable loop recorders (ILR). The technical manual of ILR warns of potential interference by cellular phone in close proximity to the implanted device, corrupting the data stored in memory or causing inappropriate device operation. The ringing phase of a digital Global System for Mobile Communication (GSM) or Personal Communication Services (PCS) cellular phone includes a brief burst of peak emitted power. To obviate the risk of dysfunction in recipients of implanted ILRs, the testing was performed with externally applied devices. The ILR was positioned in the left parasternal region and the telemetry wand removed after regular programming. Digital cellular telephones were placed over the device at a 1-cm distance and calls were placed. The phone systems tested were single- or dual-band receivers. The GSM used a maximal power output of 2 W, operating on a 900 MHz carrier frequency, and the PCS a maximal output of 1 W, operating on a 1800 MHz carrier frequency. The device activator was used to store the episodes encompassing the tests. Sixty nine tests were performed in 45 patients. In 61 tests, high-frequency polymorphic artifacts were visible on manually activated recordings, beginning a few seconds before the first audible ringing tone and persisting throughout the ringing phase. Cellular phone ringing in close proximity to an externally applied ILR caused bursts of high-frequency signals during electrocardiogram monitoring, without causing permanent device dysfunction or reprogramming. Cellular telephones are a potential source of electrocardiographic artifacts on ILR recordings.



Vergassola R, Borgioli A, Chiodi L, Rossi D, Fazi A, Lebrun E, Vaccari M, [Changes in pacemakers and the wearers of pacemakers as a result of the use of different electromagnetic energy sources]. Minerva Cardioangiol 42(1-2):27-32, 1994. 



[Over the past decade there have been considerable advances in cardiac electrostimulation technologies. However, there are still reports of electromagnetic interference with pacemakers and pacemaker patients. We have studied the effects of various electromagnetic sources (short-wave diathermy, electrosurgical knives, electrotherapy and radiofrequencies) on both humans and animals. The results of the studies were completely negative and, therefore, we are convinced that today's pacemakers are much more reliable and hence less subject to interference from external electromagnetic sources. We performed the following tests: (a) Short-wave diathermy: various electrode positions in pigs and 8 patients with pacemakers. (b) Electrosurgical knives: several tests on pigs with unipolar electrosurgical knife; 6 tests on humans during automatic defibrillator implantation using two-pole electrosurgical knives; 23 pacemaker patients underwent abdominal surgery (3 inguinal hernias, 12 gastric resections; 6 cholecystotomies, 2 aortic aneurysms-with two-pole electrosurgical knives). (c) Electrotherapy (TENS): on pigs. (d) Radiofrequency (RF) for transcatheter ablation-several tests on pigs.



Virtanen H, Keshvari J, Lappalainen R. The effect of authentic metallic implants on the SAR distribution of the head exposed to 900, 1800 and 2450 MHz dipole near field. Phys Med Biol. 52(5):1221-1236, 2007



As the use of radiofrequency (RF) electromagnetic (EM) fields has increased along with increased use of wireless communication, the possible related health risks have also been widely discussed. One safety aspect is the interaction of medical implants and RF devices like mobile phones. In the literature, effects on active implants like pacemakers have been discussed but the studies of passive metallic (i.e. conductive) implants are rare. However, some studies have shown that the EM power absorption in tissues may be enhanced due to metallic implants. In this study, the effect of authentic passive metallic implants in the head region was examined. A half-wave dipole antenna was used as an exposure source and the specific absorption rate (SAR, W kg(-1)) in the near field was studied numerically. The idea was to model the presumably worst cases of most common implants in an accurate MRI-based phantom. As exposure frequencies GSM (900 and 1800 MHz) and UMTS (2450 MHz) regions were considered. The implants studied were skull plates, fixtures, bone plates and ear rings. The results indicate that some of the implants, under very rare exposure conditions, may cause a notable enhancement in peak mass averaged SAR.



Wilke A, Grimm W, Funck R, Maisch B, Influence of D-net (European GSM



-Standard) cellular phones on pacemaker function in 50 patients with permanent pacemakers. Pacing Clin Electrophysiol 19(10):1456-1458, 1996. 







The widespread use of cellular phones in the last years has prompted some



recent studies to suggest an interference of pacemaker function by cellular



phone usage. To determine the risk of pacemaker patients using D-net cellular



phones, we tested 50 patients with permanent pacemakers after routine pacemaker



check by short phone calls using a cellular phone (Ericsson, D-net, frequency



890-915 MHz, digital information coding, equivalent to the European Groupe



Systemes Mobiles standard). A six-channel surface ECG was continuously recorded



from each patient to detect any interactions between pacemakers and cellular



phones. Phone calls were repeated during the following pacemaker settings: (1)



preexisting setting; (2) minimum ventricular rate of 90 beats/min and



preexisting sensitivity; and (3) minimum ventricular rate of 90 beats/min and



maximum sensitivity without T wave oversensing. Only 2 (4%) of 50 patients



repeatedly showed intermittent pacemaker inhibition during calls with the



cellular phone. Both pacemakers had unipolar sensing. Therefore, although



interactions between cellular phone use and pacemaker function appear to be



rare in our study, pacemaker dependent patients in particular should avoid the



use of cellular phones.







Yeolekar ME, Sharma A. Use of mobile phones in ICU--why not ban? J Assoc Physicians India. 52:311-313, 2004. 



Due to the rapid growth of mobile telecommunications it is predicted that by 2005 there will be 1.6 billion mobile phone users worldwide. The usage of cellphones in Intensive Care Units carries with it a high incidence of interference with a number of medical devices like implantable defibrillators, cardioverters, pacemakers, monitors and other important devices like ventilators. It is in this context that this article will throw a light on complications of cellphones use in the Intensive Care Units and various strategies that can be taken to restrict their use in the Intensive Care Units.
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IEEE Eng Med Biol Mag. 1998 May-Jun;17(3):111-4.



Radiofrequency interference with medical devices. A technical information statement.



[No authors listed]



Abstract



The past few years have seen increased reports that medical devices, such as pacemakers, apnea monitors, electrically powered wheelchairs, etc., have failed to operate correctly because of interference from various emitters of radiofrequency energy. This condition is called radiofrequency interference (RFI). The consequences of these failures range from inconvenience to serious injuries and death. Reasons for this problem are twofold: 1) increasing numbers of electronically controlled medical devices with inadequate electronic protection against RFI, and 2) a significant increase in the number of RF sources in the environment. Medical devices are widely used outside the hospital and may be attached to, or implanted in, patients. Portable wireless communications equipment, including cellular phones, handheld transceivers, and vehicle-mounted transceivers, comprise one of the largest sources of RFI. Some medical devices are especially sensitive to the type of digital modulation that some of the wireless communications devices utilize. The prevailing international standard for the RF immunity of medical devices is the 1993 revision of the International Electro-technical Commission (IEC) Standard IEC 60601-1-2. This standard sets a minimum immunity level of 3 volts per meter (V/m) in the 26-1000 MHz frequency range. For non-life supporting devices, testing is required only at the specific frequencies of 27.12, 40.68, and 915 MHz. Technology exists to protect, or "harden," most medical devices from RF fields that are much more intense than the 3 V/m level specified in present RFI standards. Most of these techniques, including shielding, grounding, and filtering, are not costly if they are incorporated into the initial design of the electronics system. COMAR recommends that the various parties involved in the manufacture and use of RFI-prone medical devices take steps to avoid serious RFI problems that may lead to safety hazards. Medical device manufacturers should design and test their products to ensure conformance with current RFI standards and educate the users of their devices about the possible symptoms of potential RFI. If there exists the possibility of RFI problems to medical devices, steps should be taken to ensure that all sources of RF energy be kept at a sufficient distance.
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b. This is the link to the new and latest study on cell towers (Los Angeles was the study site in
the United States)



 Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation



 



Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...



Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.



 



c. CA Dept of Health issues warnings on Cell Phone usage



 



California health officials release guidelines on cellphone radiation



 



 



Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...



Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.





http://www.saferemr.com/2018/03/cell-phone-towers-are-largest.html


https://www.cbsnews.com/news/california-cellphone-radiation-health-guidelines/
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California health officials release guidelines on cellphone
radiation



State health officials aren't saying that cellphones pose health risks, but
"the science is evolving"



 
d. Julie Watts report on cell towers



ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health



 e. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View
from 2:01:15 through 2:18:00 for Santa Rosa City Council members’ comments.



 



City of Santa Rosa Council Meeting March 6, 2018



 



City of Santa Rosa Council Meeting March 6, 2018



City meeting agendas, packets, archives, and live stream are always
available at https://santa-rosa.legistar.com



 



 



 



3. Intereference with medical devices such as Pace makers, defibrillators
studies and Treatment of Electrosensitivity due to wireless/microwave
radiation exposures from cell towers, smart meters, WiFi routers etc.



4. Letters written by a few scientists and Medical Doctors to Governor Brown to Veto SB
649 (to oppose cell towers in residential neighborhoods). 



Dr. Beatrice Golomb (UC San Diego and other doctors)





https://www.youtube.com/watch?v=61h_vuBujw0


http://scientists4wiredtech.com/wp-content/uploads/2018/03/2018-0306-Close-Proximity-Microwave-Raidation-Antennas-in-Santa-Rosa-Neighborhoods.pdf


https://youtu.be/W9201KGt4dc?t=1h46m39s
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Thanks,
Amrutha



ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across
the country to enable the new, faster 5G cellphone te...





https://www.youtube.com/watch?v=61h_vuBujw0


https://www.youtube.com/watch?v=61h_vuBujw0


https://www.youtube.com/watch?v=61h_vuBujw0


https://www.youtube.com/watch?v=61h_vuBujw0


https://www.youtube.com/watch?v=61h_vuBujw0


https://www.youtube.com/watch?v=61h_vuBujw0








From: Debbie Mytels
To: Council, City
Cc: Kniss, Liz (external); Scharff, Greg; Cory Wolbach; Tom Dubois; Filseth, Eric (external); Greg Tanaka; Holman, 



Karen (external); Lydia Kou; Adrian Fine; Clerk, City; Architectural Review Board; Christopher Linn
Subject: Oppose Cell Phone Transmitters
Date: Sunday, May 20, 2018 8:51:08 AM



Re:  Appeal of Verizon proposed permit for cell equipment at 2802 Louis Road’



Dear Councilmembers,



I live at 2824 Louis Road, and one of the proposed Verizon transmitters would be placed 
outside my bedroom window.



However, this issue is not just about individual homes in South Palo Alto.  This issue affects 
our whole community — and we appreciate the Council taking time to hear these appeals.  
Others have made significant comments about how these transmitters are ugly mechanical 
intrusions into our green neighborhoods, as well as the potential for injuries and broken roofs 
if an earthquake were to send this top-heavy equipment collapsing onto our homes.



One of the other important concerns — that affects our whole community — is that using 
our City’s network of utility poles to hold these transmitters will likely preclude further work 
in undergrounding our utility lines.  These ugly and decrepit wires strung across our streets are 
vulnerable to being knocked down by tree branches in a windstorm, knocking out our 
electricity and causing fires.  While part of the town now has these wires underground, putting 
the Verizon transmitters atop poles will make it all the more expensive to make improvements 
that will benefit the whole community.



As a multi-billion dollar company, Verizon certainly has the resources to do the right thing 
by Palo Alto and install its equipment underground, as it has done in other communities.  We 
should not let them get away with treating Palo Alto on the cheap.  Moreover, as usual, what 
happens in Palo Alto can set the standard for other communities.  The Council can require that 
Verizon create a quiet and aesthetically desirable alternative to noisy and ugly pole-topped 
transmitters. Requiring innovation in their design would ultimately benefit other communities 
— and Palo Alto (and Verizon) would be seen as leaders.



Our neighborhoods do not need to be destroyed in order for Verizon to improve its 5G 
capacity so that its customers can watch video movies on their cell phones. Not only does 
Verizon have plans to install over 150 such transmitters throughout Palo Alto — but other 
cell phone companies will want to follow suit so that they too will have the capacity for their 
subscribers to watch 5G quality movies on their cell phones while driving around.



Verizon should also make sure that its batteries and fans do not exceed noise levels permitted 
by Palo Alto’s noise ordinances. Once these transmitters are installed, the company can 
increase their size and capacity, just as long as they don’t exceed Federal standards. Increasing 
the battery size, for example, can increase noise levels.  Who wants to live next to a noisy 
transmitter?  Noise, along with the unsightliness, will adversely affect property values of 
adjacent homes — will the City Council allow the value of our homes be “taken” by a 
decision to install this commercial equipment?
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In short, I join with the appelants, including my next door neighbors, Christopher Linn 
and Tricia Kellison, in asking you to deny the Verizon permit for 2802 Louis Road, and 
all the other 11 sites in South Palo Alto. 



Thank you for your attention to this important concern.



Sincerely,



Debbie Mytels



Debbie Mytels
2824 Louis Road. Palo Alto, CA  94303
(650) 856-7580
dmytels@batnet.com
"Remembering the Future in our Actions Every Day"





mailto:dmytels@batnet.com








From: Bryan Chan
To: Council, City; Clerk, City; Architectural Review Board; Planning Commission
Cc: Henderson, Todd
Subject: Stop the Verizon small cell tower installation
Date: Thursday, May 17, 2018 11:02:02 PM



Dear Members of the City Council, ARB and Planning Commission,



I am a resident in midtown Palo Alto live 600 feet from one of the proposed cell tower
installation that was approved by the ARB.  First of all, I would like to voice my opposition to
this decision which was flawed.  How does the Architectural Review Board have the power to
decide on the installation of hundreds of pounds of electrical equipment around the city? 
Shouldn't this be a decision made by the Planning Commission?  This isn't really and
architectural issue in the first place and thus it make no sense that the final decision should fall
under the Architectural Review Board.  They make decisions based on aesthetics on a case-by-
case basis, which is fine for buildings or homes, but not for citywide deployment of industrial
equipment.  If this were a decision on installing a nuclear disposal waste site, would it make
sense for the ARB to have the final decision on this?  Of course not!  



In addition, on a technical note, Verizon's recently resubmitted plans appears to be incomplete
compared with their prior application -- they failed to include detailed specifications of their
"new equipment" (weight, size, etc...) and they failed to submit third party structural
modelling of the "new equipment" and its impact on the structural integrity of the telephone
poles (bending moment, load testing, etc...).  Despite this, the ARB still approved the project
with their decision based largely on aesthetics rather than true need and this is yet another
reason to overturn their decision.



In most major cities, the installation of industrial equipment, especially hundreds of cell phone
towers, falls under the jurisdiction of the Planning Commission. According to the Planning
Commissions' webpage, their main mission is: "Preparing and making recommendations to the
City Council on the City's Comprehensive Plan regarding development, public facilities and
transportation in Palo Alto".   I believe that the City of Palo Alto Planning Commission needs
to have one or more public hearings about small cell tower installations and that this is where
the decisions should be made.  



Specifically, I ask that the City Council overturn this decision by the ARB and then work
closely with the Planning Commission to draw up a concrete and comprehensive plan
regarding wireless technology deployment in the City.  Please remember that this set of initial
Verizon small cell towers will be the first of hundreds of such cell towers.  We need the
comprehensive plan to address if, how and when these towers get installed.  



Thank you,
Bryan
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From: Dustin Fink
To: Council, City
Subject: Small Cell Antennas
Date: Thursday, May 17, 2018 9:05:32 AM



Hello,



I am writing to you regarding action item #6, the installation of Small Cell Wireless Antennas,
in the May 21, 2018 council meeting.



I am a resident in the Midtown neighborhood that would be affected by the addition of more
wireless coverage, and I support the installation of this new equipment.



Current cell service is very poor, and it's difficult to get any reception in certain parts of my
household. I have an LG G5 with sprint, and it has not been an issue outside the immediate
area.



Please vote yes to install this new equipment.



Thank you,
Dustin Fink, Midtown Resident
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Cell Phone Tower Special Meeting
Date: Monday, May 21, 2018 9:42:11 AM


-----Original Message-----
From: Kelly Germa [mailto:kelly.germa@gmail.com]
Sent: Sunday, May 20, 2018 1:27 PM
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Cell Phone Tower Special Meeting


Hi Council members,


We elected you to protect our interests.  We do not want unsightly and noisy cell phone equipment in Palo Alto.  We
have long-standing ordinances against this.  Verizon has the money to underground it and they should.  If you have
ever driven around Scottsdale, AZ, there are no wires and it is refreshingly starkly beautiful there.  You can walk
and drive happily through the town and appreciate the flowers, trees, and sky. 


You need to promote the same well-being in Palo Alto.  There is no reason for you to allow these cell phone towers
in our beautiful town.  Verizon is being stopped in NY and other places and you too should stop their aggressive
tactics for their own profit at the expense of your constituents.


Be reasonable and fair to the people who elected you!  You can allow the equipment, but just require it be
underground and not violate the current noise, aesthetics, and other ordinances.  All but the antenna can be put
underground and Verizon has the money to pay for it. 


We have owned our house in Midtown on David Avenue for almost 20 years.  We bought it specifically because we
think it is the quietest place in Palo Alto, just far enough from Oregon Expressway and Middlefield to not hear the
traffic noise.  Now you are contemplating allowing ugly pole equipment to be very very close to our house making
noise all the time!  This will drop the value of our house by millions to us and may even force us to move.


Please do not be pushed around by cell phone companies who do not care about quiet enjoyment for residents.  Our
lives are so busy and noisy and stressed that we need our Council to just please protect the peace.  You do not have
to say yes to this and shouldn’t.  Thank you very much.


Kelly and Eric Germa
650-544-5711


Sent from my iPad
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Cell Towers
Date: Monday, May 21, 2018 2:01:10 PM
Attachments: image002.png


From: Suzanne Keehn [mailto:dskeehn@pacbell.net] 
Sent: Monday, May 21, 2018 2:00 PM
To: Council, City; Clerk, City; Architectural Review Board
Subject: Cell Towers
 
Greetings Palo Alto City Council,
 
I urge you to put the health of our community before Verizon's cell
towers.  There are many
health issues, with which I hope you all have educated yourselves.  I will
send some links,
one of which is Palo Alto and the decline of property values near these
towers.
 
Also if we, the city, is serious about putting the electric wires underground,
as we did on
Orme St. years ago, will be made impossible when Verizon adds all the
other equipment
to the poles.
 
Property Values Declining Near Cell Towers
 
 


Property Values Declining Near Cell
Towers
When it comes to cell phone towers, there is increasingly the perception
that a family does not want to live nex...


 
 
Please overturn the decision to allow Verizon to install hundreds of pounds of ugly,
noisy and potentially hazardous equipment on poles within a few yards of our homes. 


1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics,
noise and other ordinances;


2. Verizon’s claims that it cannot underground its equipment are not credible; and
3. Approval should be granted to Verizon to install its cell towers only on the
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conditions that: a) the company locate all of its equipment, except the antenna,
underground, in flush-to-the-ground vaults with no protuberances; and b) none
of its equipment may exceed the noise levels permitted by Palo Alto’s
ordinances. 


 Verizon's complaint about it being too expensive to put the equipment
underground is bogus for
a multi million dollar company.
 
"First Do No Harm"
 
Thank You,
Suzanne Keehn
4076 Orme St. 94306
 








From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Cell towers in Palo Alto residential neighborhood area
Date: Monday, May 21, 2018 9:42:22 AM


From: Lily Huang Liao [mailto:lilyhuangliao@gmail.com] 
Sent: Sunday, May 20, 2018 2:46 PM
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Cell towers in Palo Alto residential neighborhood area
 
Dear Council members,


How are you?  I am writing to you asking your votes to overturn the Director’s decision of
allowing cell towers in residential area.


1.  Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and
other ordinances;
2.   Verizon’s claims that it cannot underground its equipment are not credible; and
3.   Approval should be granted to Verizon to install its cell towers only on the conditions that:
a) the company locate all of its equipment, except the antenna, underground, in flush-to-the-
ground vaults with no protuberances; and b) none of its equipment may exceed the noise
levels permitted by Palo Alto’s ordinances.


Your favourite actions will be greatly appreciated!


Best Regards,
Lily Huang
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Civilian Request
Date: Monday, May 21, 2018 9:43:40 AM


From: Daniel Lacy [mailto:daniellacy861@gmail.com] 
Sent: Sunday, May 20, 2018 10:10 PM
To: Architectural Review Board
Subject: Civilian Request
 
Dear City Council,
 
Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.


1.     Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other
ordinances;


2.     Verizon’s claims that it cannot underground its equipment are not credible; and 
3.     Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the


company locate all of its equipment, except the antenna, underground, in flush-to-the-ground
vaults with no protuberances; and b) none of its equipment may exceed the noise levels
permitted by Palo Alto’s ordinances.  


 
Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Need Due Process Respected for Presentation and Rebuttal Time for Verizon Wireless Project 17PLN-00169


Appeal
Date: Monday, May 21, 2018 9:41:06 AM
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From: Amrutha Kattamuri [mailto:vkattamuri@yahoo.com] 
Sent: Friday, May 18, 2018 12:22 PM
To: Kniss, Liz (internal); Council, City; Architectural Review Board
Cc: Lait, Jonathan; Minor, Beth; susan downs; Paul McGavin; Carnahan, David; Atkinson, Rebecca;
Cervantes, Yolanda; French, Amy; Clerk, City; Stump, Molly
Subject: Re: Need Due Process Respected for Presentation and Rebuttal Time for Verizon Wireless
Project 17PLN-00169 Appeal
 
Hi Mayor Kniss,
 
We have been trying to contact you for the past one week and still waiting for a response from you.
 
Could you please call back and/or email us with your response to our request below. 
 
We would really appreciate if you could let us know by the end of the day today so we can prepare our
presentations accordingly for our appeal hearing on Monday. May 21st.
 
 
 
Thanks,
Amrutha
 


From: Amrutha Kattamuri <vkattamuri@yahoo.com>
To: Liz Kniss <liz.kniss@cityofpaloalto.org>; Paul McGavin <paul.mcgavin@scientists4wiredtech.com> 
Cc: Jonathan Lait <jonathan.lait@cityofpaloalto.org>; Ms. Beth Minor <beth.minor@cityofpaloalto.org>;
susan downs <susanrdowns@hotmail.com>
Sent: Thursday, May 17, 2018 5:31 PM
Subject: Re: Need Due Process Respected for Presentation and Rebuttal Time for Verizon Wireless
Project 17PLN-00169 Appeal
 
Dear All,
I just looked at the Agenda and minutes for the upcoming city council meeting on May 21st, Monday.
 
Under HEARINGS REQUIRED BY LAW,  It is stated that "Applicants and/or appellants may have up to
ten minutes at the outset of the public discussion to make their remarks and up to three minutes for
concluding remarks after other members of the public have spoken."
 
Does this mean that my co-appellant (Dr. Susan Downs) and I get 26 minutes altogether to present our
arguments?  A few subject matter experts might also be presenting on our behalf.
 
Could you please confirm this ASAP so that we can prepare accordingly.
 
Thanks,
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Amrutha
 
On Thursday, May 17, 2018, 10:23:17 AM PDT, Amrutha Kattamuri <vkattamuri@yahoo.com> wrote:
 
 
Hello Mayor Kniss,
 
I am also still trying to schedule an appointment to speak with you about this one-on-one or over the
phone, even though I got to request the council for my entitled minutes during oral communications at the
City Council meeting that happened on May 14th, Monday.  
 
I, therefore kindly request a letter from you stating that you will grant the time to which me (Amrutha
Kattamuri) and my co-appellant Dr. Susan Downs are entitled: " twenty minutes for the opening
presentation and six minutes for rebuttal", as stated in the current Palo Alto City Council Policy
and Procedures. 
 
This is an excellent opportunity for building awareness and thoroughly presenting all the data, legalities
(Guidance for the city council to oppose this application without any (negative) legal implications) and
several other strong arguments on this extremely important topic, which would be beneficial for all of us,
as this is a serious public health issue.
 
Looking forward to hearing from you.
 
Thank You!
 
Best Regards,
Amrutha
 
 
On Wednesday, May 16, 2018, 4:52:45 PM PDT, Paul McGavin
<paul.mcgavin@scientists4wiredtech.com> wrote:
 
 


Dear Mayor Kniss:


I just heard from Jonathon Lait. This decision, apparently, is up to you,
Mayor Kniss. 


City Clerk Minor and Assistant Planning Director Lait said they did not have
the authority to make this decision, yet they made the initial erroneous
determination to limit these seven independent, separate appeals for
Verizon Wireless Project 17PLN-00169 to five minutes for presentation and
three minutes for rebuttal.


Mayor Kniss, we are respectfully asking for you to correct this mistake and to
provide a rationale for whatever determination you make by close of
business on Thu 5/17/18. It is reasonable to have the decision tomorrow
because the appellants will need the remaining five days to prepare for
either 8 minutes or 26 minutes, which represents quite a difference.
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Mr. Lait was unwilling to provide a single reason why the City of Palo Alto,
which has already accepted seven independent, separate payments of
$280 for seven independent, separate appeals would apply paragraph
B, below, to Amrutha Kattamuri and Susan Downs' joint appeal and not
Paragraph A.


Paragraph A: In the case of a quasi-judicial/planned community
hearing for which there are two or more appellants, the time allowed
for presentation and rebuttal shall be divided among all appellants, and
the total time allowed for all appellants shall be a total of twenty
minutes for the opening presentation and six minutes for rebuttal
before the hearing is closed; 


Paragraph B: However, under no circumstances shall an individual
appellant be given less than five minutes for presentation and three
minutes for rebuttal.


This is  is simply a matter of reading Palo Alto City Council procedures and
applying logic. The payments establish that each appeal is separate. Mr. Lait
and the City clerk acknowledge this fact.


Once that fact has been established, then it is illogical to apply paragraph B
and not apply paragraph A to Amrutha Kattamuri and Susan Downs' joint
appeal because there is only one appeal attached to Amrutha
Kattamuri and Susan Downs' payment of $280 and that appeal is AP-
18-8.


If the City is applying paragraph B and not apply paragraph A to Amrutha
Kattamuri and Susan Downs' joint appeal then the City is extorting $240 of
each $280 appeal fee collected


Treating the 7 separate independent appeals as one appeal means that
the one appeal fee should $280 should have been collected (not 7 x
$280, which the evidence shows was collected)


$280/7 = $40 the portion shared by each of the seven appeals, if they
are treated as one appeal


$280 paid - $40 = $240 refund due per appeal







If the City of Palo Alto keeps the $280 fee and subsequently forces
appellants of independent, separate appeals to accept only five minutes for
presentation and three minutes for rebuttal, then due process has been
violated.


This logic is both clear and unassailable. 


Mayor Kniss, will you please respond with the granting of " twenty minutes
for the opening presentation and six minutes for rebuttal before the hearing
is closed" to Amrutha Kattamuri and Susan Downs' joint appeal (AP-18-8)
on the City Council date of your choice  by specifying the date and
responding to this email?


Thank you.


>>> On 5/16/18, Paul McGavin wrote to Jonathon Lait:


May 16, 2018


Hi, Jonathon,


I will look forward to speaking with you after you return from your budget
meeting later today. You can reach me at 415-382-4040.


This is the list of seven separate, independent appeals to the City of Palo
Alto regarding Verizon Wireless Project 17PLN-00169 as evidenced by
seven separate, independent payments collected by the City of Palo Alto
(see the images, below). These appeals are currently scheduled for the
5/21/18 City Council meeting.


1. Appeal — Ap-18-2: Herc Kwan, 2490 Louis Rd. (27 pages)  -- single signer, appealed
one pole, Node #129


2. Appeal — Ap-18-3: Francesca Kautz, 3324 South Court (8 pages) --   single signer,
appealed one pole, Node #143


3. Appeal — AP-18-4: Christopher Lynn, 2802 Louis Rd. (5 pages) -- single signer,
appealed one pole, Node #130


4. Appeal — AP-18-5: Jeanne Fleming, 2070 Webster St. (20 pages) -- single signer,
appealed 11 poles
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5. Appeal — AP-18-6: RK Partharathy, 3409 Kenneth Dr. (12 pages) -- single signer,
appealed one pole, Node #134


6. Appeal — AP-18-7: Russell Targ, 1010 Harriett St. (46 pages) -- dual signer (Russell
Targ & Patricia Targ) appealed 11 poles


7. Appeal — AP-18-8: Amrutha Kattamuri, 3189 Berryessa St. (126 pages) -- dual
signer (Amrutha Kattamuri & Susan Downs) appealed 11 poles


In Appeal AP-18-8, dually-signing appellants, Amrutha Katamuria and Susan
Downs, deserve to have their due process respected by the City of Palo
Alto by scheduling their separate, independent appeal on a date that can
accommodate the full presentation and rebuttal time they are due per the
Palo Alto City Council procedures: "twenty minutes for the opening
presentation and six minutes for rebuttal before the hearing is closed"


Will you please confirm today in writing that the City of Palo Alto will grant
dually-signing appellants, Amrutha Katamuria and Susan Downs "twenty
minutes for the opening presentation and six minutes for rebuttal before the
hearing is closed" for the date you so choose? They are open to being
assigned to a City Council meeting date other than 5/21/18, in recognition
that each City Council meeting must be managed by the mayor to limit its
overall duration. 


Francesca Kautz, we understand, would also benefit from scheduling on
another date because she will be out of town on 5/21/18. You can check
directly with her. As Russell and Patricia Targ are also dual signers on their
appeal (AP-18-7), they may be in the same position Amrutha and Susan
Downs are in -- being the appeals requiring the longest presentation times
and being appeals scheduled at the end of the list -- making it more likely
that the time for these appeals could be cut short by the Mayor, in order to
manage overall meeting duration. Please check directly with the Targs about
this.


CITY OF PALO ALTO CITY COUNCIL PROCEDURES AND PROTOCOLS
HANDBOOK
 https://www.cityofpaloalto.org/civicax/filebank/documents/8258


 
D. Specific Requirements and Time Limits (emphases in red were
added)


2) Other Agenda Items 
Public comments or testimony on agenda items other than Oral
Communications shall be limited to a maximum of three minutes
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per speaker unless additional time is granted by the presiding
officer.  The presiding officer may reduce the allowed time to less
than two minutes if necessary to accommodate a larger number
of speakers. 


3) Spokesperson for a Group 
When any group of people wishes to address the Council on the
same subject matter, the presiding officer will request that a
spokesperson be chosen by the group to address the Council. 
Spokespersons who are representing a group of five or more
people who are present in the Council chambers will be allowed
ten minutes and will to the extent practical be called upon ahead
of individual speakers. 


4) Quasi-Judicial/ Planned Community Hearings 
In the case of a quasi-judicial/planned community hearing, single
applicants and appellants shall be given ten minutes for their
opening presentation and three minutes for rebuttal before the
hearing is closed.  


In the case of a quasi-judicial/planned community hearing for
which there are two or more appellants, the time allowed for
presentation and rebuttal shall be divided among all appellants,
and the total time allowed for all appellants shall be a total of
twenty minutes for the opening presentation and six minutes for
rebuttal before the hearing is closed; 


However, under no circumstances shall an individual appellant be
given less than five minutes for presentation and three minutes for
rebuttal.


In the event a request is made and the need for additional time is
clearly established, the presiding officer shall independently, or
may upon advice of the city attorney, grant sufficient additional
time to allow an adequate presentation by the applicant or
appellant in a hearing required by law.


This is the evidence which should secure proper due process for Amurtha's







and Susan's dually-signed appeal:



























Transcript of Amrutha Kattamuri's public comment to the Palo Alto
City Council on 5/14/18:


"Good evening commissioners. My name is Amrutha Kattamuri. I am
here to follow up on an email request that was sent to you and the City
Clerk around noon today that asked each of you to please correct a
serious due process error  for the seven separate, independent
appeals of Verizon Wireless Project 17PLN-00169 -- an 11-Cell tower
application for residential zones in Cluster one, the mid-town
Neighborhood of Palo Alto.


I am a homeowner and I am facing over a $200,000 drop in my home
value if the City forces these cell towers into our neighborhood. That is







why I need my due process to be protected so that I will have sufficient
time to defend my rights and my property from this attack.


Specifically, I need the time specified by the PALO ALTO CITY
COUNCIL PROCEDURES AND PROTOCOLS HANDBOOK: Section D(4)


"In the case of a quasi-judicial/planned community hearing for
which there are two or more appellants, [myself and fellow Palo
Alto resident, Dr. Susan Downs] the time allowed for presentation
and rebuttal shall be divided among the appellants, and the total
time allowed for the appellants shall be a total of twenty
minutes for the opening presentation and six minutes for rebuttal
before the hearing is closed;"


This is clearly in this City Council's procedures. The problem is that the
City Clerk and/or the City Council are cutting corners on due process.
They are attempting to group our separate, independent appeal with
six other separate and independent appeals and then cut our time back
to five minutes with a three-minute rebuttal. This is not enough time to
adequately defend my home. My home that we bought six years ago.
Our major life's investment.


The solution is simple:


1.    List each separate, independent appeal as a separate agendized
item


2.    Schedule no more than three of these separate, independent
appeals in any one City Council meeting in order to balance the due
process rights of the appellants and the needs for the City Council to
run meetings of reasonable length.


That is my reasonable request tonight. I love America for its
democracy. I am standing up for my rights.


The City of Palo Alto has established through transactions in the public
record that Palo Alto collected seven separate, independent $280
fees for these seven separate, independent appeals. There is no basis
to list them as one agendized item, solely to limit our time.







Due process truly matters when the City of Palo Alto is attempting to . .
.


·         Significantly damage Palo Alto residents' property values
·         Force the City of Palo Alto and its residents to take on unnecessary


liabilities
·         Violate Federal ADA and other laws by creating permanent access


barriers to residents' own homes and communities 
·         Violate Palo Alto's residents inalienable rights to privacy and safety


. . . all of which would occur if this Verizon Wireless application is
approved, as-is -- as clearly explained in the substantial evidence that is
already in the Palo Alto public record.


I will need your help tomorrow to correct this error in the agenda and
make sure that Palo Alto is not the place where Democracy goes to die
and cell towers metastasize."


 


 I will look forward to your call later today.


-- 
Regards,


Paul McGavin
 
-- 
Regards,


Paul McGavin
Scientists For Wired Technology
work: 415-382-4040
text: 707-939-5549
skype: paulmcgavin
 



http://scientists4wiredtech.com/






From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Oppose Cell Phone Transmitters
Date: Monday, May 21, 2018 9:41:39 AM


From: Debbie Mytels [mailto:dmytels@batnet.com] 
Sent: Sunday, May 20, 2018 8:51 AM
To: Council, City
Cc: Kniss, Liz (external); Scharff, Greg; Cory Wolbach; Tom Dubois; Filseth, Eric (external); Greg Tanaka;
Holman, Karen (external); Lydia Kou; Adrian Fine; Clerk, City; Architectural Review Board; Christopher
Linn
Subject: Oppose Cell Phone Transmitters
 
Re:  Appeal of Verizon proposed permit for cell equipment at 2802 Louis Road’
 
 
Dear Councilmembers,
 
I live at 2824 Louis Road, and one of the proposed Verizon transmitters would be placed
outside my bedroom window.
 
However, this issue is not just about individual homes in South Palo Alto.  This issue affects
our whole community — and we appreciate the Council taking time to hear these appeals.
 Others have made significant comments about how these transmitters are ugly mechanical
intrusions into our green neighborhoods, as well as the potential for injuries and broken roofs
if an earthquake were to send this top-heavy equipment collapsing onto our homes.
 
One of the other important concerns — that affects our whole community — is that using
our City’s network of utility poles to hold these transmitters will likely preclude further work
in undergrounding our utility lines.  These ugly and decrepit wires strung across our streets are
vulnerable to being knocked down by tree branches in a windstorm, knocking out our
electricity and causing fires.  While part of the town now has these wires underground, putting
the Verizon transmitters atop poles will make it all the more expensive to make improvements
that will benefit the whole community.
 
As a multi-billion dollar company, Verizon certainly has the resources to do the right thing
by Palo Alto and install its equipment underground, as it has done in other communities.  We
should not let them get away with treating Palo Alto on the cheap.  Moreover, as usual, what
happens in Palo Alto can set the standard for other communities.  The Council can require that
Verizon create a quiet and aesthetically desirable alternative to noisy and ugly pole-topped
transmitters. Requiring innovation in their design would ultimately benefit other communities
— and Palo Alto (and Verizon) would be seen as leaders.
 
Our neighborhoods do not need to be destroyed in order for Verizon to improve its 5G
capacity so that its customers can watch video movies on their cell phones. Not only does
Verizon have plans to install over 150 such transmitters throughout Palo Alto — but other
cell phone companies will want to follow suit so that they too will have the capacity for their
subscribers to watch 5G quality movies on their cell phones while driving around.
 
Verizon should also make sure that its batteries and fans do not exceed noise levels permitted
by Palo Alto’s noise ordinances. Once these transmitters are installed, the company can
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increase their size and capacity, just as long as they don’t exceed Federal standards. Increasing
the battery size, for example, can increase noise levels.  Who wants to live next to a
noisy transmitter?  Noise, along with the unsightliness, will adversely affect property values of
adjacent homes — will the City Council allow the value of our homes be “taken” by a
decision to install this commercial equipment?
 
In short, I join with the appelants, including my next door neighbors, Christopher Linn
and Tricia Kellison, in asking you to deny the Verizon permit for 2802 Louis Road, and
all the other 11 sites in South Palo Alto. 
 
Thank you for your attention to this important concern.
 
Sincerely,
 
 
Debbie Mytels
 
 
 
Debbie Mytels
2824 Louis Road. Palo Alto, CA  94303
(650) 856-7580
dmytels@batnet.com
"Remembering the Future in our Actions Every Day"
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Overturn Decision to Allow Verizon Use of Telephone Polls
Date: Monday, May 21, 2018 9:41:28 AM


From: Barbara Kelly [mailto:bmkelly@hotmail.com] On Behalf Of Barbara Kelly
Sent: Sunday, May 20, 2018 12:46 AM
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Overturn Decision to Allow Verizon Use of Telephone Polls
 
City Council Members:
 
Three reasons Verizon should not be allowed access to Palo Alto
telephone polls:
 


Verizon's on-the-pole installations do not comply with Palo Alto's
aesthetics, noise, and other ordinances.


 


Verizon's claims that it cannot underground its equipment are not credible.
 


Verizon should locate its equipment underground, in flush-to-the-ground
vaults with no protuberances, and none of its equipment should exceed the
noise levels permitted by Palo Alto's ordinances.


 
 
Please do not allow Verizon to install ugly, noisy, and potentially hazardous
equipment on poles within a few yards of our homes.  This would be a betrayal
of our residential community.  My husband and I will not be voting for anyone
who betrays this trust. Council members must listen to their constituents.  
 
Sincerely,
 
Barbara and Geroge Kelly
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From: Architectural Review Board
To: Atkinson, Rebecca
Cc: French, Amy; Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth,


Wynne
Subject: FW: Overturn the Decision to Allow Verizon Installation
Date: Monday, May 21, 2018 9:40:10 AM


 
From: Annette Fazzino [mailto:annette.fazzino@gmail.com] 
Sent: Thursday, May 17, 2018 7:10 PM
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Overturn the Decision to Allow Verizon Installation
 
Dear Mayor Kniss and the Honorable Members of the City Council:


Over the last 10 months, I have added my voice to the many opposed to the Verizon Cell
Tower Installation that will litter our neighborhoods with aesthetically ugly, noisy, and
potentially hazardous equipment. I wish to remind you again about my stance. In particular,
please overturn the decision to allow Verizon to install equipment steps away from our doors.
I make this plea on the following grounds:


1.  Verizon's installations do not comply with Palo Alto's aesthetics, noise, and other
ordinances. Let's keep Palo Alto beautiful!
2. Verizon has been making the argument that the company cannot place the equipment
underground. This argument is simply false. It has been done elsewhere and can be done here.
Verizon seems to not want to do this simply because it is more expensive for the company. We
need to keep our neighborhoods in lovely Palo Alto style. We are known for an excellent
quality of life. Verizon must contribute its fair share to keep our neighborhoods  it this way.
3. If approval is granted to install its towers, Verizon should only be allowed if all equipment
except the antenna is underground, and the vaults are flush-to-the ground with no
protuberances. Furthermore, none of the Verizon equipment may exceed the noise levels
permitted by Palo Alto's ordinances.


Thank you for your consideration. Please keep Palo Alto a wonderful place to live!


Yours truly,
Annette Evans Fazzino
663 Lowell Ave
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From: Architectural Review Board
To: Atkinson, Rebecca
Cc: French, Amy; Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth,


Wynne
Subject: FW: Stop the Verizon small cell tower installation
Date: Monday, May 21, 2018 9:40:24 AM


From: Bryan Chan [mailto:chan_bk@yahoo.com] 
Sent: Thursday, May 17, 2018 11:01 PM
To: Council, City; Clerk, City; Architectural Review Board; Planning Commission
Cc: Henderson, Todd
Subject: Stop the Verizon small cell tower installation
 
Dear Members of the City Council, ARB and Planning Commission,
 
I am a resident in midtown Palo Alto live 600 feet from one of the proposed cell tower
installation that was approved by the ARB.  First of all, I would like to voice my opposition to
this decision which was flawed.  How does the Architectural Review Board have the power to
decide on the installation of hundreds of pounds of electrical equipment around the city? 
Shouldn't this be a decision made by the Planning Commission?  This isn't really and
architectural issue in the first place and thus it make no sense that the final decision should fall
under the Architectural Review Board.  They make decisions based on aesthetics on a case-by-
case basis, which is fine for buildings or homes, but not for citywide deployment of industrial
equipment.  If this were a decision on installing a nuclear disposal waste site, would it make
sense for the ARB to have the final decision on this?  Of course not!  
 
In addition, on a technical note, Verizon's recently resubmitted plans appears to be incomplete
compared with their prior application -- they failed to include detailed specifications of their
"new equipment" (weight, size, etc...) and they failed to submit third party structural
modelling of the "new equipment" and its impact on the structural integrity of the telephone
poles (bending moment, load testing, etc...).  Despite this, the ARB still approved the project
with their decision based largely on aesthetics rather than true need and this is yet another
reason to overturn their decision.
 
In most major cities, the installation of industrial equipment, especially hundreds of cell phone
towers, falls under the jurisdiction of the Planning Commission. According to the Planning
Commissions' webpage, their main mission is: "Preparing and making recommendations to the
City Council on the City's Comprehensive Plan regarding development, public facilities and
transportation in Palo Alto".   I believe that the City of Palo Alto Planning Commission needs
to have one or more public hearings about small cell tower installations and that this is where
the decisions should be made.  
 
Specifically, I ask that the City Council overturn this decision by the ARB and then work
closely with the Planning Commission to draw up a concrete and comprehensive plan
regarding wireless technology deployment in the City.  Please remember that this set of initial
Verizon small cell towers will be the first of hundreds of such cell towers.  We need the
comprehensive plan to address if, how and when these towers get installed.  
 
Thank you,
Bryan
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Studies to be placed into the public record for Verizon Wireless Project 17PLN-00169 -- Part 1
Date: Monday, May 21, 2018 9:41:17 AM


From: Amrutha Kattamuri [mailto:vkattamuri@yahoo.com] 
Sent: Friday, May 18, 2018 3:51 PM
To: Council, City; Carnahan, David; Architectural Review Board; Clerk, City
Cc: susan downs; Lait, Jonathan; Atkinson, Rebecca; Paul McGavin; Kniss, Liz (internal)
Subject: Studies to be placed into the public record for Verizon Wireless Project 17PLN-00169 -- Part 1
 


Hello All,
 
Could you please place this email with the links below
into the public record for Verizon Wireless Project
17PLN-00169?
 
1. This recent expose on wireless industry attempts to
halt information on health impacts linked to cell phones
in The Nation. Mark Dowie is somewhat local - Marin -
and I am sure would speak to you if you wanted to ask
him about this:
https://www.thenation.com/arti cle/how-big-wireless-
made-us- think-that-cell-phones-are-saf e-a-special-
investigation/
 
2. Two major studies have been released in the past few
months demonstrating clear links cancer from wireless
radiation. One is the US National Toxicology Program
(NTP) research demonstrating "clear evidence" of
cancer from their study on cell phone radiation, and a
study by a respected research institute in Italy - the
Ramazzini Institute - replicating cell tower base radiation
and finding the same brain  and heart tumors as the
NTP study - both on rats and mice engineered to be
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similar to human biology. https://www.scientifi
camerican.com/article/new- studies-link-cell-phone-
radiation-with-cancer/
 
3. Last year, the California Department of Public Health
was forced to release guidelines its own scientists had
created - but that had been suppressed for seven years.
 https://www.cdph.ca.gov/Progr
ams/OPA/Pages/NR17-086.aspx
 
Thanks,
Amrutha
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Studies to be placed into the public record for Verizon Wireless Project 17PLN-00169 -- Part 2
Date: Monday, May 21, 2018 9:42:02 AM
Attachments: BROWN - HONORABLE EDMUND G (1).pdf


Golomb Beatrice Sept 2017 FINAL.pdf
EHS Treatment Guidelines 2016 (1).docx
Pacemaker and defib studies_1.docx
Pacemaker and defib studies_2.docx


From: Amrutha Kattamuri [mailto:vkattamuri@yahoo.com] 
Sent: Sunday, May 20, 2018 9:33 AM
To: Council, City; Carnahan, David; Architectural Review Board; Clerk, City
Cc: susan downs; Lait, Jonathan; Atkinson, Rebecca; Paul McGavin; Kniss, Liz (internal)
Subject: Studies to be placed into the public record for Verizon Wireless Project 17PLN-00169 -- Part 2
 


Hello All,
 
List of studies/videos/articles/data/ attachment of
letters and Studies to be  placed into the public record
for Verizon Wireless Project 17PLN-00169 -- Part2
 
 


 1.       No significant gap in coverage videos – sent to
ARB, City Council, City Clerk and Planning Dept on
April 30 th 2018


 


a.     2018-0422 No Significant Gap in Verizon Coverage in Palo Alto, CA: Cluster
One
https://www.youtube.com/watch?v=DWSz-LLLJwI&feature=youtu.be


b.     2018-0422 No Significant Gap in Verizon Coverage in Palo Alto, CA: Cluster
Two


https://www.youtube.com/watch?v=3FN5bV_do3Q&feature=youtu.be


     


        2 . Articles/Videos Sent on March 13th 2018


a.     Senator Blumenthal, Representative Eshoo Urge FCC to Enforce
Exposure Limits for Those    Who Work Near Wireless Towers


 Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for
Those Who Work Near Wireless Towers
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TO THE HONORABLE EDMUND G. BROWN, JR. 



FROM EXPERTS WORLDWIDE IN 



OPPOSITION TO SB 649 
 



 



 



September 19, 2017 



 



Dear Gov. Brown: 



 



SB 649 is on your desk awaiting your decision, and we respectfully urge a veto. This bill denies 



citizens and local governments the right to a voice as to where 50,000 or more new cell towers, 



spaced every two to ten homes, will soon be placed. Telecom will be erecting towers in the 



rights-of-way, and placing them on utility poles and lampposts in front of our homes, schools, 



places of worship and businesses. There will be no escaping the cell towers or the radiation 



emitted from them. SB 649 fails to mandate monitoring of radiation levels from these cell towers 



at a time when the FCC is closing their regional monitoring offices. A failure to monitor is a 



failure to regulate. 



 



SB 649 has passed through the Senate and Assembly despite opposition from the cities of Los 



Angeles, San Francisco, and San Jose as well as 297 other cities, the Teamsters, AARP, 



Environmental Working Group, Environmental Health Trust, Communications Workers of 



America, the League of Cities, California Brain Tumor Association, a host of environmental and 



justice groups, and leaders of 47 out of 58 California counties.  



 



There is a substantial body of evidence that this technology is harmful to humans and the 



environment. The 5G millimeter wave is known to heat the eyes, skin and testes, and the 



ubiquitous placement of these towers will expose California’s population 24/7. Of particular 



concern are the most vulnerable among us -- the unborn, children, the infirm, the elderly and the 



disabled. It is also expected that populations of bees and birds will drastically decline. 
 



Ironically, the strongest among us, the firefighters, received an exemption from SB 649. After 



years of their stations being targeted for cell tower placement, SPECT brain scan testing among a 



group of California firefighters revealed abnormalities that included cognitive impairment. This 



translated to firefighters occasionally getting lost while driving their emergency equipment 



through the streets in the same town they grew up in. Infertility and miscarriages plagued the 



department. Perhaps most shocking of all, the cell tower near the station was measured at 



1/1000th of the allowed limit set by the FCC. 



 



We support the fire station exemption of SB 649. If the firefighters are impaired, we are all at 



risk. Yet this exemption protects the strongest of the strong and forces the most vulnerable 



among us to live with the greatest exposure. We find that unacceptable. We also find the health 



risks both real and deeply concerning. 
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In May 2016 the National Toxicology Program, part of the U.S. National Institutes of Health, 



released partial results of a $25,000,000 study on laboratory animals which showed a link 



between the RF (wireless) radiation and two types of cancer, prompting the American Cancer 



Society’s chief medical officer to note that the results “mark a paradigm shift in our 



understanding of radiation and cancer risk.’’ The NTP study also found DNA breakage in brain 



cells, confirming multiple studies dating back to 1994. The NTP study follows the 2011 



classification by IARC, the World Health Organization's cancer committee, of radiofrequency 



electromagnetic fields -- including cell tower radiation -- as possibly carcinogenic to humans. 



This puts RF radiation in the same category as DDT. 



Our children are not just our progeny but the future of our state and our country. Keeping them 



safe must be a priority. Our homes must remain our sanctuaries. We currently have the option to 



turn wireless off at night, or to not use it at all. With SB 649 there is no "off" switch. Not only 



will SB 649 tie our hands as parents and private citizens, but this bill usurps ALL local control.  



 



In a time that begs for strong compassionate leaders, we are turning to you to reject this bill, and 



work with independent health and technology experts from around the world to devise a safer 



solution so that we can stay connected yet protected.  



 



Respectfully, 



 



Lennart Hardell, MD, PhD                                                  



Senior Consultant 



Department of Oncology 



University Hospital 



Orebro, Sweden 



 



Frank Clegg 



CEO, Canadians for Safe Technology (C4ST), Oakville, Canada 



Former President, Microsoft Canada 



 



Cindy Sage 



Sage Associates 



Co-Editor, BioInitiative Reports 



Montecito, California 



 



Martin Blank, PhD  



Department of Physiology (Ret) 



Columbia University 



New York City, New York 



 



Anthony B. Miller, MD 



Professor Emeritus 



Dalla Lana School of Public Health 



University of Toronto 



Canada 
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Devra Davis, PhD, MPH 



Visiting Professor, Hebrew University Hadassah Medical Center 



& Ondokuz Mayis University Medical School 



President, Environmental Health Trust 



Teton Village, Wyoming 83025 



 



Beatrice A. Golomb, MD, PhD 



Professor of Medicine 



UCSD School of Medicine 



San Diego, California 



 



Cindy Russell, MD 



Physicians for Safe Technology 



Menlo Park, California 



 



Susan Foster 



Medical Writer & Organizer, SPECT Brain Scan 



Study of California Firefighter (2004) 



Honorary Firefighter, San Diego Fire Department 



Rancho Santa Fe, California 



 



Ellie Marks, Director 



California Brain Tumor Association 



San Francisco, California 



 



Andrew A. Marino, PhD, JD 



Professor, Department of Neurology (Ret) 



LSU Medical School 



Shreveport, Louisiana 



 



Jerry L. Phillips, PhD 



Executive Director, Excel Centers 



Professor Attendant, Department of Chemistry & Biochemistry 



University of Colorado  



Colorado Springs, Colorado 



 



Martin L. Pall, PhD 



Professor Emeritus of Biochemistry and Basic Medical Sciences 



Washington State University 



Pullman, Washington 



 



Elihu D. Richter, MD, MPH 



Professor, The Hebrew University of Jerusalem 



The Hebrew University of Jerusalem  



Jerusalem Area, Israel 
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Paul Héroux, PhD             



Occupational Health Program Director 



Department of Epidemiology, Biostatistics and Occupational Health 



McGill University Medicine 



Montreal, Canada  



 



Dr. Yael Stein MD 



Physician and researcher of health effects of electromagnetic radiation 



Hebrew University – Hadassah Medical Center 



Jerusalem, Israel 



 



Dr. Erica Mallery-Blythe BMBS Soton 



Founder of PHIRE (Physicians' Health Initiative for Radiation and Environment) 



Trustee RRT (Radiation Research Trust) 



Scientific Advisor ORSAA (Oceania Radiofrequency Advisory Association) 



Medical Advisor ES-UK 



United Kingdom 



 



William J. Rea, M.D. 



Environmental Health Center - Dallas 



Dallas, Texas 
 



 













	



Beatrice Alexandra Golomb, MD, PhD 
Professor of Medicine 
UC San Diego School of Medicine 
9500 Gilman Drive, #0995 
La Jolla, CA 92093-0995 
Phone: 858 558-4950 x201 



 
 
 
Dear Governor Brown, 



 
 
 
 
 
September 18, 2017 



 



I urge in the strongest terms that you veto California SB 649. If you sign this bill, many people will 
suffer greatly, and needlessly, as a direct result. This sounds like hyperbole. It is not. 



 
My research group at UC San Diego alone has received hundreds of communications from people who 
have developed serious health problems from electromagnetic radiation, following introduction of new 
technologies. Others with whom I am in communication, have independently received hundreds of 
similar reports. Most likely these are a tip of an iceberg of tens or perhaps hundreds of thousands of 
affected person. As each new technology leading to further exposure to electromagnetic radiation is 
introduced – and particularly introduced in a fashion that prevents vulnerable individuals from avoiding 
it – a new group become sensitized to health effects. This is particularly true for pulsed signals in the 
radiowave and microwave portion of the spectrum, the type for which the proposed bill SB 649 will 
bypass local control. 



 
Mechanisms by which health effects are exerted have been shown to include oxidative stress (the type 
of injury against which antioxidants protect ,see optional section below), damage to mitochondria (the 
energy producing parts of cells), damage to cell membranes1, 21, and via these mechanisms, an impaired 
“blood brain barrier”3-5 (the blood brain barrier defends the brain against introduction of foreign 
substances and toxins; additionally, disruption can lead to brain edema6), constriction of blood vessels 
and impaired blood flow to the brain7, and triggering of autoimmune reactions8, 9. Following a large 
exposure, that depresses antioxidant defenses, magnifying vulnerability to future exposures, some 
persons no longer tolerate many other forms and intensities of electromagnetic radiation that previously 
caused them no problem, and that currently cause others no problem. But this group deserves – nay 
needs -- the right to be able to avoid these exposures. 



 
Affected individuals not only experience “symptoms” that “merely” cause them distress and 
suffering, when they are exposed – symptoms like headaches10, 11, ringing ears10, 11 and chest pain10 from 
impaired blood flow, heart rhythm abnormalities10, 11, and inability to sleep10, 11. These symptoms arise 
from physiological injury. Moreover, many experience significant health problems that can include 
seizures11, heart failure, hearing loss12-14 and severe cognitive impairment11, 15. The mechanisms 
involved are those also involved in development and progression of neurodegenerative conditions 
including Alzheimer’s disease16. 











	



. 



Fully half who were employed when their problems developed lost their job because of the 
problem, among participants of a survey we conducted. They reported that their condition had cost 
them up to 2 million dollars to date. Many had lost their homes. A number became homeless, and have 
swelled the ranks of so-called “EMF refugees”17-19. Among those affected, many were previously high 
functioning individuals – engineers, doctors, lawyers. The best and the brightest are among those whose 
lives – and ability to contribute to society –will be destroyed. High profile individuals with 
acknowledged electrohypersensitivity include, for instance, Gro Harlem Brundtland – the former 3-time 
Prime Minister of Norway and former Director General of the World Health Organization20; Matti 
Niemela, former Nokia Technology chief21; as well as the wife of Frank Clegg22, who formerly headed 
Microsoft Canada and is current head of Canadians for Safe Technology23. 



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



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



 
This is not a psychologically driven condition. Multiple objective physiological changes reflecting 
mechanisms of injury have been shown in persons with this condition24, 25. 



 
The role for oxidative stress, that has been shown in innumerable studies (below), is affirmed by 
evidence of a link of this condition to genetic variants in antioxidant defenses, that are less avid in 
defending against oxidative stress307  People cannot manipulate their genes, to produce such an outcome 
by suggestibility. 



 
An analysis by a University of Washington researcher showed that most studies funded by 
industry reported failure to show physiological effects. However, most studies without such 
industry bias affirmed effects. This is redolent of findings shown in medicine26, regarding which the 
former editor in chief of the BMJ (the British Medical Journal), Richard Smith, noted, based on findings 
of a study, “This {result} suggests that, far from conflict of interest being unimportant in the objective 
and pure world of science where method and the quality of data is everything, it is the main factor 
determining the result of studies.”27. So where articles deny injury from nonionizing radiowave- 
microwave radiation, there is commonly a stake aligned with financial benefit from such denial. 



 
Those who are affected are in desperate need of protection by our elected officials. They need 
creation of safe spaces and housing, and roadways to allow travel, not removal of any prospect of one; 
protection of local rights to make decisions - not removal of any recourse or ability to avoid what 
injures them. They are far more strongly in need of protections than a great many protected classes – 
their problems arose due to actions of others, against which they were given no control – and can be 
reversed, in most cases, if the assault on them is rolled back. Through no fault of their own, and in some 
cases against their will (e.g. before opt out was permitted with smart meters), they were subjected to an 











	



exposure that has altered their lives as they knew them, and forced them – needlessly - to the margins of 
society. 



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



 
This legislation, if passed, and the resulting unrestricted roll-out of this technology, will 
predictably and directly injure and disable a new group, and add depth of suffering to those already 
affected. 



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



 
In contrast, this bill seeks to abridge individual freedoms, and local rights, in the service of 
harming a vulnerable group, and creating a new one. 
(The common factor appears to be that in both cases, the direction is aligned with a powerful industry 
that influences political decisions.) Luckily, no abridgment of individual rights and freedoms is 
required to protect here. 



 
If any group can opt out (such as, I understand, firefighters*)28; then every group deserves that equal 
right. Others should not be second class citizens, subject to fewer protections. 



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



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



 
It was noted above that, among survey completers, fully half of those who were employed at the time 
they developed electrosensitivity, lost employment due to this problem. (This may understate the scope 
of the tragedy, since this most-affected group may be least likely to be able to respond to an online 
survey.) Many who previously had no problem navigating in the world are now restricted from 
access to basic services like hospital care, post offices and libraries because of these problems. With 
each new introduction of technology that exposes many to yet a new nondiscretionary source of 
electromagnetic radiation, particularly (but not exclusively) that which emits pulsed radiation in the 
radiowave-microwave part of the spectrum, a new group of people are affected; and the suffering of 
those who are already affected increases greatly. 











	



 



Please, defend the public and our future. Protect the rights of the individual and the locality, against a 
form of incursion that will lead to serious harm to some – and set a terrible precedent.  Please veto 
SB 649. 



 
Sincerely, 



 
Beatrice Alexandra Golomb, MD, PhD 
Professor of Medicine 
UC San Diego School of Medicine 



 
 
*Comment on the fire fighter exemption: “The legislature granted an exemption from SB 649 to the 
firefighters who requested it for health reasons. Throughout California firefighters have long complained 
of often disabling symptoms from cell towers on their stations. Cities frequently rent out space on fire 
stations to add to city revenue. …Symptoms experienced by the firefighters have included neurological 
impairment including severe headache, confusion, inability to focus, lethargy, inability to sleep, and 
inability to wake up for 911 emergency calls. Firefighters have reported getting lost on 911 calls in the 
same community they grew up in, and one veteran medic forgot where he was in the midst of basic CPR 
on a cardiac victim and couldn’t recall how to start the procedure over again…Prior to the installation of 
the tower on his station, this medic had not made a single mistake in 20 years. A pilot study (2004) of 
California firefighters showed brain abnormalities, cognitive impairment, delayed reaction time, and 
lack of impulse control in all 6 firefighters tested (https://ecfsapi.fcc.gov/file/7022117660.pdf). This 
study led to the overwhelming passage of Resolution 15 by the International Association of Firefighters 
in Boston in August 2004. Res. 15 called for further study and was amended to impose a moratorium on 
the placement of cell towers on fire stations throughout the US and Canada.”15 28



 



Clearly, others who experience similar problems also deserve protections. 
 
Optional – More on the Science 



There is a robust literature showing that electromagnetic radiation, including in 
nonionizing frequencies, and at levels29, 30 below those that are cause thermal effects 
(heating) – causes physiological effects, injury, and cell death –not only in humans but 
many animals and plants3, 7, 31-49. Unsurprisingly, industry has sought – against the tide of 
evidence to the contrary - to maintain that radiation must be ionizing or heating to cause 
injury. 



 
Scores or hundreds of studies show that radiation, including specifically radiowave- 
microwave spectrum radiation, and including low-level exposure, can impair antioxidant 
defenses, increase “oxidative stress” (free radical injury) and damage mitochondria, the 
energy producing parts of cells1, 2, 34, 50-6930, 70-104105-13646, 137-171. These effects occur with 
ionizing and nonionizing radiation, at thermal and subthermal levels. (Indeed, much or most 
of the damage by ionizing radiation, and radiation above the thermal limit, occurs by 
mechanisms also documented to occur without ionization, and below the thermal limit.) These 











	



mechanisms cohere with the mechanisms documented to play a role in symptoms and health 
conditions that are reported in those who are electrosensitive – extending to seizures172-176, 
heart failure177-184 and cognitive decline5, 32, 57, 108, 185-195. 



 
These mechanisms have known involvement in induction of brain cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, and neurodegenerative 
conditions, conditions that have exploded. In each case these have been linked, or 
presumptively linked, in some studies to electromagnetic radiation8, 9, 16, 34, 196-219. 



Such radiation also has effects on sperm33, 100, 220-228; and the DNA of sperm229 (consistent 
with recent news reports of marked recent declines in sperm counts and function).. 



 
Such radiation also has toxic effects in pregnancy230, to the fetus and subsequent 
offspring231-235 including at low levels236, and is tied to developmental problems in later 
life, including attention deficit and hyperactivity31, 235-241. It is critical to defend pregnant 
women (and eggs of girls who may at a later time become pregnant) from exposures with such 
toxicity. 



 
Electromagnetic radiation across much or most of the spectrum (not excluding visible 
light) has been shown to depress levels of melatonin40, 72, 242-252, which is best known for its 
role in sleep (and indeed, impaired sleep is the most consistent symptom in affected 
individuals10, 11). 



 
Melatonin is in fact a critical antioxidant that defends the body against harm from many 
toxic exposures253-266 including electromagnetic radiation itself 61, 66, 67, 82, 101, 107, 118, 121, 138,



 
144, 151, 204, 249, 267-284- reducing the oxidative stress that is implicated in cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, bipolar disorder and 
neurodegenerative conditions, and that also plays a role in heart attack and stroke9, 285-329330- 



343. 
 



Radiation, and specifically radiation in the radiowave-microwave portion of the 
spectrum can also depress levels of other critical antioxidant systems that also defend the 
body against chemical, radiation, and other sources of injury. These other antioxidant systems 
include the glutathione system, superoxide dismutase and catalase81, 102, 115, 116, 233, 344-358 - 
which are also involved in defending against health problems. 



 
This suggests that depression of antioxidant defenses due to electromagnetic radiation 
may magnify risk of chemically induced health effects (and depression of antioxidant 
systems due to some chemicals may amplify risk of harm from electromagnetic 
radiation).  Indeed just such effects have been reported359, 360. 
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EUROPAEM EMF Guideline 2016 for the prevention, diagnosis and treatment of EMF-related health problems and illnesses.


Belyaev I, Dean A, Eger H, Hubmann G, Jandrisovits R, Kern M, Kundi M, Moshammer H, Lercher P, Müller K, Oberfeld G, Ohnsorge P, Pelzmann P, Scheingraber C, Thill R.


Abstract


Chronic diseases and illnesses associated with non-specific symptoms are on the rise. In addition to chronic stress in social and work environments, physical and chemical exposures at home, at work, and during leisure activities are causal or contributing environmental stressors that deserve attention by the general practitioner as well as by all other members of the health care community. It seems necessary now to take "new exposures" like electromagnetic fields (EMF) into account. Physicians are increasingly confronted with health problems from unidentified causes. Studies, empirical observations, and patient reports clearly indicate interactions between EMF exposure and health problems. Individual susceptibility and environmental factors are frequently neglected. New wireless technologies and applications have been introduced without any certainty about their health effects, raising new challenges for medicine and society. For instance, the issue of so-called non-thermal effects and potential long-term effects of low-dose exposure were scarcely investigated prior to the introduction of these technologies. Common electromagnetic field or EMF sources: Radio-frequency radiation (RF) (3 MHz to 300 GHz) is emitted from radio and TV broadcast antennas, Wi-Fi access points, routers, and clients (e.g. smartphones, tablets), cordless and mobile phones including their base stations, and Bluetooth devices. Extremely low frequency electric (ELF EF) and magnetic fields (ELF MF) (3 Hz to 3 kHz) are emitted from electrical wiring, lamps, and appliances. Very low frequency electric (VLF EF) and magnetic fields (VLF MF) (3 kHz to 3 MHz) are emitted, due to harmonic voltage and current distortions, from electrical wiring, lamps (e.g. compact fluorescent lamps), and electronic devices. On the one hand, there is strong evidence that long-term exposure to certain EMFs is a risk factor for diseases such as certain cancers, Alzheimer's disease, and male infertility. On the other hand, the emerging electromagnetic hypersensitivity (EHS) is more and more recognized by health authorities, disability administrators and case workers, politicians, as well as courts of law. We recommend treating EHS clinically as part of the group of chronic multisystem illnesses (CMI), but still recognizing that the underlying cause remains the environment. In the beginning, EHS symptoms occur only occasionally, but over time they may increase in frequency and severity. Common EHS symptoms include headaches, concentration difficulties, sleep problems, depression, a lack of energy, fatigue, and flu-like symptoms. A comprehensive medical history, which should include all symptoms and their occurrences in spatial and temporal terms and in the context of EMF exposures, is the key to making the diagnosis. The EMF exposure is usually assessed by EMF measurements at home and at work. Certain types of EMF exposure can be assessed by asking about common EMF sources. It is very important to take the individual susceptibility into account. The primary method of treatment should mainly focus on the prevention or reduction of EMF exposure, that is, reducing or eliminating all sources of high EMF exposure at home and at the workplace. The reduction of EMF exposure should also be extended to public spaces such as schools, hospitals, public transport, and libraries to enable persons with EHS an unhindered use (accessibility measure). If a detrimental EMF exposure is reduced sufficiently, the body has a chance to recover and EHS symptoms will be reduced or even disappear. Many examples have shown that such measures can prove effective. To increase the effectiveness of the treatment, the broad range of other environmental factors that contribute to the total body burden should also be addressed. Anything that supports homeostasis will increase a person's resilience against disease and thus against the adverse effects of EMF exposure. There is increasing evidence that EMF exposure has a major impact on the oxidative and nitrosative regulation capacity in affected individuals. This concept also may explain why the level of susceptibility to EMF can change and why the range of symptoms reported in the context of EMF exposures is so large. Based on our current understanding, a treatment approach that minimizes the adverse effects of peroxynitrite - as has been increasingly used in the treatment of multisystem illnesses - works best. This EMF Guideline gives an overview of the current knowledge regarding EMF-related health risks and provides recommendations for the diagnosis, treatment and accessibility measures of EHS to improve and restore individual health outcomes as well as for the development of strategies for prevention.
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Altamura G, Toscano S, Gentilucci G, Ammirati F, Castro A, Pandozi C, Santini M, Influence of digital and analogue cellular telephones on implanted pacemakers. Eur Heart J 18(10):1632-4161, 1997.  


The aim of this study was to find out whether digital and analogue cellular 'phones affect patients with pacemakers. The study comprised continuous ECG monitoring of 200 pacemaker patients. During the monitoring certain conditions caused by interference created by the telephone were looked for: temporary or prolonged pacemaker inhibition; a shift to asynchronous mode caused by electromagnetic interference; an increase in ventricular pacing in dual chamber pacemakers, up to the programmed upper rate. The Global System for Mobile Communications system interfered with pacing 97 times in 43 patients (21.5%). During tests on Total Access of Communication System telephones, there were 60 cases of pacing interference in 35 patients (17.5%). There were 131 interference episodes during ringing vs 26 during the on/off phase; (P < 0.0001); 106 at maximum sensitivity level vs 51 at the 'base' value; P <0.0001). Prolonged pacing inhibition (> 4 s) was seen at the pacemaker 'base' sensing value in six patients using the Global system but in only one patient using Total Access. CONCLUSION: Cellular 'phones may be dangerous for pacemaker patients. However, they can be used safely if patients do not carry the 'phone close to the pacemaker, which is the only place where high risk interference has been observed.





Barbaro V, Bartolini P, Donato A, Militello C, Electromagnetic interference of  analog cellular telephones with pacemakers. Pacing Clin Electrophysiol  19(10):1410-1418, 1996. 


The aim of this study was to verify whether there is a public health risk from the interference of analog cellular telephones with pacemakers. We used a human trunk simulator to reproduce an actual implant, and two cellular telephones working with the TACS (Total Access Communication System) standard. Results showed that the electromagnetic field radiated from the analog cellular telephones interfered with a large number of the pacemakers tested (10/25). When the telephone antenna was in close proximity to the pacemaker head, pacemaker desensitizing and sensitizing and pulse inhibition was detected at the moment of an incoming call and throughout ringing. In the worst case of pulse inhibition, the pacemaker skipped three nonconsecutive beats and then resumed its normal pacing, while the desensitizing and sensitizing phenomena persisted as long as the interfering signal was on. Pulse inhibition was also observed when the connection did not succeed. Maximum sensing threshold variation was about 186% (increase) and 62% (decrease) for desensitizing and sensitizing phenomena, respectively. It was also demonstrated that the signal emitted by analog cellular telephones during the crossing of contiguous cells could induce pacemaker pulse inhibition, but under our experimental conditions this event did not seem to pose a risk for the pacemaker patient. 


Bassen HI, Moore HJ, Ruggera PS, Cellular phone interference testing of implantable cardiac defibrillators in vitro. Pacing Clin Electrophysiol 21(9):1709-1715, 1998. 


An in vitro study was undertaken to investigate the potential for cellular telephones to  nterfere with representative models of presently used ICDs. Digital cellular phones (DCPs) generate strong, amplitude modulated fields with pulse repetition rates near the physiological range sensed by the ICD as an arrhythmia. DCPs with Time Division Multiple Access (TDMA) pulsed amplitude modulation caused the most pronounced effect--high voltage firing or inhibition of pacing output of the ICDs. This electromagnetic interference (EMI) occurred only when the phones were within 2.3-5.8 cm of the ICD pulse generator that was submerged 0.5 cm in 0.18% saline. ICD performance always reverted to baseline when the cellular phones were removed from the immediate proximity of the ICD. Three models of ICDs were subjected to EMI susceptibility testing using two types of digital phones and one analog cellular phone, each operating at their respective maximum output power. EMI was observed in varying degrees from all DCPs. Inhibition of pacer output occurred in one ICD, and high voltage firing occurred in the two other ICDs, when a TDMA-11 Hz DCP was placed within 2.3 cm of the ICD. For the ICD that was most sensitive to delivering unintended therapy, inhibition followed by firing occurred at distances up to 5.8 cm. When a TDMA-50 Hz phone was placed at the minimum test distance of 2.3 cm, inhibition followed by firing was observed in one of the ICDs. EMI occurred most frequently when the lower portion of the monopole antenna of the cellular phone was placed over the ICD header.


Cecil S, Neubauer G, Rauscha F, Stix G, Müller W, Breithuber C, Glanzer M. Possible risks due to exposure of workers and patients with implants by TETRA transmitters. Bioelectromagnetics. 2014 Jan 16. doi: 10.1002/bem.21839. [Epub ahead of print]


Several studies have demonstrated that mobile telephones that use different technologies, such as Global System for Mobile Communication (GSM) or Universal Mobile Telecommunication System (UMTS), have the potential to influence the functionality of active electronic implants, including cardiac pacemakers. According to these studies, a few safety measures, such as maintaining minimum distances of 25 cm between implants and transmitters, are sufficient to avoid such effects. Terrestrial Trunked Radio (TETRA) has become a well-established communication standard in many countries, including Germany and Austria. TETRA transmitters are typically used by police forces and emergency services. Employees and volunteers working for such institutions are often in close contact with patients, causing TETRA transmitters to potentially have an impact on the functionality of the implants of patients. Therefore, the main focus of our study was to investigate the functionality of several types of implants when exposed to TETRA transmitters. Moreover, we investigated the difference in the degree of exposure of users of TETRA transmitters when they carry the devices in different locations near the body, and when they use them in different positions near the head. Our results show that a compliance distance of 30 cm between implant and transmitter is sufficient to exclude any influence on the examined implants. All examined exposure conditions demonstrated.





Chen WH, Lau CP, Leung SK, Ho DS, Lee IS, Interference of cellular phones with implanted permanent pacemakers. Clin Cardiol 19(11):881-886, 1996. 


BACKGROUND AND HYPOTHESIS: Occasional reports have suggested that cellular phones may interfere with permanent pacemakers. Our investigation sought to determine systematically the effects of commercially available cellular phones on the performances of different pacing modes and sensing lead configurations of permanent implanted pacemakers. METHODS: We conducted the study in 29 patients implanted with single- or dual-chamber bipolar rate-adaptive permanent pacemakers (a total of nine different models and six different sensors: minute ventilation, activity sensing using either accelerometer or piezoelectric crystal, QT and oxygen saturation sensing) from four different manufacturers. Three different cellular phones with analog or digital coding with maximum power from 0.6 to 2 W were used to assess the effect of pacemaker interference. Each cellular phone was positioned at (1) above the pacemaker pocket, (2) the ear level ipsilateral to the pacemaker pocket, and (3) the contralateral ear level. Surface electrocardiograms, intracardiac electrograms, and marker channels were recorded where possible during the following maneuvers at each position: (1) calls made by a stationary phone to cellular phone, and (2) calls made from the cellular phone to a stationary phone. A total of eight different pacing modes [DDD(R), VDD(R), AAI(R) and VVI(R)] in both unipolar and bipolar sensing configurations was tested. RESULTS: Interference was demonstrated during cellular phone operation in 74 of 2,418 (3.1%) episodes in eight patients. Three types of interference were observed: inhibition of pacing output, rapid ventricular tracking in DDD(R) or VDD(R) mode, and asynchronous pacing. All were observed only with the cellular phone positioned above the pacemaker pocket. Interference occurred prior to and after the termination of the above the pacemaker pocket. Interference occurred prior to and after the termination of the ringing tone of the cellular ringing tone of the cellular phone in 57% of cases. Cellular phones with either digital or analog technology could cause interference. Unipolar atrial lead was most susceptible to interference (relative frequency of interference: unipolar 1.8%, bipolar 0.4%, p < 0.05; atrial 2.9%, ventricular 1%, p < 0.05). There was no sensor-driven rate acceleration during all tests. In all patients, reprogramming of the sensitivity level successfully prevented cellular phone interference. CONCLUSIONS: Commercially available cellular phones can cause reversible interference to implanted single- or dual-chamber permanent pacemakers. The effect is maximal with high atrial unipolar sensitivity, especially in single pass VDD(R) systems. Both digital and analog cellular phones can lead to interference. Pacemaker interference can occur prior to a warning sign (ringing tone) of the phone and may have significant implications in patient safety.





Fetter JG, Ivans V, Benditt DG, Collins J, Digital cellular telephone interaction with implantable cardioverter-defibrillators. J Am Coll Cardiol 31(3):623-628, 1998. 


OBJECTIVES: This study sought to determine, in vivo, whether electromagnetic interference (EMI), generated by North American Digital Communications (NADC)/Time Division Multiple Access-50-Hz (TDMA-50) mobile cellular digital telephone model AT&T 6650, disturbs normal implantable cardioverter-defibrillator (ICD) operation and to verify these observations in vitro by testing a selection of telephones representing worldwide systems. METHODS: The effects of cellular phone interference on the operation of various models of market-released ICDs from a single manufacturer, Medtronic, Inc., were tested. The in vivo clinical test was undertaken in 41 patients using the AT&T 6650 digital telephone with the NADC/TDMA-50 technology. The in vitro component of the study was examined twofold: 1) antenna generated far field; and 2) analog/digital cellular telephone near field. RESULTS: None of the ICDs tested in 41 patients were affected by oversensing of the EMI field of the cellular telephones during the in vivo study. Therefore, the binomial upper 95% confidence limit for the failure rate of 0% is 7%. The in vitro antenna-generated field testing showed that telephone modulation frequencies used in the international Global System Mobile and TDMA-50 cellular telephone technologies did not result in ICD sensing interference at the predicted electric field intensity. The in vitro near field tests were performed using both analog and digital cellular telephones in service, or in the test mode, and indicated no interaction with normal operation. However, the static magnetic field generated by the cellular telephone placed over the ICD at a distance < or = 0.5 cm will activate the internal reed switch, resulting in temporary suspension of ventricular tachycardia and fibrillation detection. CONCLUSIONS: We conclude that TDMA-50 cellular telephones did not interfere with these types of ICDs. However, we recommend that the patient not carry or place the digital cellular telephone within 15 cm (6 in.) of the ICD. 


Geller L, Thuroczy G, Merkely B. Orv Hetil 142(36):1963-1970, 2001. [Article in Hungarian] 


Electromagnetic compatibility (EMC) of cellular phones and pacemakers (PM) was examined in four different cellular phone system (NMT, GSM, RLL, DCS 1800 MHz) and in fifteen different PM type in-vitro and in-vivo in humans. After more than 1100 in-vitro and 130 in-vivo tests we concluded, that the electromagnetic immunity of the PMs which are implanted in Hungary is suitable with only few exceptions. The highest rate of EMC problems was observed with NMT 450 MHz cellular phones (10.5%-63%). There was no EMC disturbance observed with GSM and DCS 1800 MHz cellular phones. There was only one case when clinically significant symptom was noticed with only one PM type and with NMT system cellular phone when the distance of cellular phone was 3-4 cms, and the power was maximal. There was not any EMC disturbance observed with none of the cellular phone systems during normal talking and when the distance of the PM and cellular phone was more than 20 cms. Our study supports guidelines which suggest that PM patients should contact their physicians when using cellular phones and cellular phones and PMs should not get closer than 20 cms.


Grant FH, Schlegel RE, Effects of an increased air gap on the in vitro interaction of wireless phones with cardiac pacemakers. Bioelectromagnetics  21(7):485-490, 2000. 


Several clinical and laboratory studies have demonstrated electromagnetic interaction between implantable cardiac pacemakers and hand-held wireless phones operated in close proximity. Current FDA and HIMA labeling guidelines indicate that a minimum separation of 6 in (15 cm) should be maintained between a hand-held wireless phone and an implanted pacemaker. This separation requirement does not distinguish between lateral locations on the chest and a perpendicular air gap. Evidence is provided here for a substantially reduced separation threshold when measured across an air gap rather than near the saline conductive media of a simulated torso. Twenty pacemaker-phone combinations involving 6 pacemakers and 9 phones were evaluated in vitro under worst-case conditions with respect to phone output power and pacemaker sensitivity. The phones represented CDMA, TDMA-11 Hz, TDMA-22 Hz, TDMA-50 Hz, and TDMA-217 Hz digital wireless technologies. Small increases in the perpendicular air gap between the phone and the saline surface resulted in a dramatic reduction in interaction. Approximately half of the 208 test runs exhibiting interaction at an air gap of 1 cm no longer resulted in interaction when the gap was increased to 2 cm. At a gap of 7.4 cm, the percentage of runs with interaction decreased to 1.4%. The overall interaction rate, considering a total of 8296 test runs from an earlier study, was less than 0.07% at a total perpendicular distance of 8.6 cm from the saline surface to the phone antenna axis. The perpendicular distance threshold of 8.6 cm was significantly less than the horizontal plane projection threshold of 19 cm previously reported. This difference is a function of the electromagnetic field coupling to the saline bath rather than field strength changes along the axis of the phone antenna. The results have implications for those making recommendations to pacemaker patients who may be unaware of this distinction. 


Grant H, Heirman D, Kuriger G, Ravindran MM. In vitro study of the electromagnetic interaction between wireless phones and an implantable neural stimulator. Bioelectromagnetics. 25(5):356-361, 2004. 


Several clinical and laboratory studies have demonstrated electromagnetic interaction between implantable medical devices like pacemakers and cell phones being operated in close proximity. Those devices are largely now immune to phone interaction or procedures have been established to limit their interaction. The use of cell phones near people with implanted neural stimulators has not been studied. This research was initiated to investigate electromagnetic interaction between current cell phone technology and specific models of Cyberonics neural stimulators. Out of 1080 test runs conducted for this study, no interactions were observed, and it was concluded that the phone technologies examined in this study did not adversely affect the Cyberonics NeuroStar (Model 102) NeuroCybernetic Prosthesis (NCP) System. This article provides details on the experimental procedure that was used, which can also be used to test other neural stimulators and test technologies, and the results obtained. 


Hayes DL, Wang PJ, Reynolds DW, Estes M 3rd, Griffith JL, Steffens RA, Carlo GL, Findlay GK, Johnson CM. Interference with cardiac pacemakers by cellular  telephones. N Engl J Med 336(21):1473-1479, 1997.


BACKGROUND: A growing body of evidence suggests that electromagnetic interference may occur between cardiac pacemakers and wireless hand-held (cellular) telephones, posing a potential public health problem. Electromagnetic interference may occur when the pacemaker is exposed to an electromagnetic field generated by the cellular telephone. METHODS: In this multicenter, prospective, crossover study, we tested 980 patients with cardiac pacemakers with five types of telephones (one analogue and four digital) to assess the potential for interference. Telephones were tested in a test mode and were programmed to transmit at the maximal power, simulating the worst-case scenario; in addition, one telephone was tested during actual transmission to simulate actual use. Patients were electrocardiographically monitored while the telephones were tested at the ipsilateral ear and in a series of maneuvers directly over the pacemaker. Interference was classified according to the type and clinical significance of the effect. RESULTS: The incidence of any type of interference was 20 percent in the 5533 tests, and the incidence of symptoms was 7.2 percent. The incidence of clinically significant interference was 6.6 percent. There was no clinically significant interference when the telephone was placed in the normal position over the ear. Interference that was definitely clinically significant occurred in only 1.7 percent of tests, and only when the telephone was held over the pacemaker. Interference was more frequent with dual-chamber pacemakers (25.3 percent) than with single-chamber pacemakers (6.8 percent, P<0.001) and more frequent with pacemakers without feed-through filters (28.9 to 55.8 percent) than with those with such filters (0.4 to 0.8 percent, P=0.01). CONCLUSIONS: Cellular telephones can interfere with the function of implanted cardiac pacemakers. However, when telephones are placed over the ear, the normal position, this interference does not pose a health risk.


Hofgartner F, Muller T, Sigel H, [Could C- and D-network mobile phones endanger patients with pacemakers]? Dtsch Med Wochenschr 121(20):646-652, 1996. [Article in German]


OBJECTIVE: To investigate prospectively the extent of potentially harmful interference of cardiac pacemakers by mobile phones in the C (analog) and D (digital) networks in use in Germany. PATIENTS AND METHODS: 104 patients (54 men, 50 women; mean age 75.8 [40-100] years) with 58 different implanted pacemaker models (43 one-chamber and 15 two-chamber systems) underwent uniform tests at various functional states with three different telephones (D1 portable 8 Watt, D1 Handy model 2 Watt, C Handy model 0.5 Watt). The distances between telephone aerial and pacemaker, as well as reception sensitivity and polarity of the pacemaker were varied. All tests were done during continuous ECG monitoring. RESULTS: 28 different pacemaker types (48.3%) in 43 patients (41.3%) showed interference in the form of pacemaker inhibition and switching to interference frequencies as well as triggering of pacemaker-mediated tachycardias in the DDD mode, as well as in the temperature-regulated frequency-adaptive function. D portables influenced pacemaker function more often and at greater distance than the D Handy model, which was little different from the c network hand phone. Reduction in pacemaker sensitivity as well as switching to bipolar reception only partly eliminated the interference. CONCLUSIONS: Patients with implanted pacemakers should if possible not use mobile phones in the C and D networks. Individual testing with suitable programming of pacemaker sensitivity and polarity can reduce the risk of interference.





Irnich W, Tobisch R, [Effect of mobile phone on life-saving and life-sustaining systems]. Biomed Tech (Berl) 43(6):164-173, 1998. [Article in German]


Since the beginning of the nineties there have been warnings not to use mobile phones in the vicinity of medical devices. Functional failures of dialysis machines, respirators and defibrillators prompted the banning of their use in many hospitals in Scandinavia, and then in other countries. Since we believe that a general ban in hospitals is problematic, we decided to investigate the influence of mobile telephone on life-saving and/or life-support systems, with the aim of establishing rules for its use in hospitals. We investigated available phones of varying power of the C-, D- and E-net, as also of a cordless phone meeting the DECT standard. The aim was to identify the devices susceptible to interference and determine the minimum distances at which interference occurred. A total of 224 devices classified into 23 types of devices were examined. Nine different sets of transmission conditions were applied, giving a total of 2016 tests. Our results permit the conclusion that the ban on mobile phones in hospitals is based not on actual events, but on theoretical considerations in the absence of any practical information on the actual susceptibility of devices and their reaction to the electromagnetic fields involved. The fact that hazardous situations are very rare is due firstly to the need for the simultaneous occurrence of four coincidences, and the fail-save feature of medical devices. We would therefore recommend that all life-saving and life-support systems that can also be used outside the hospital should be made mobile phone-proof. When apnoea monitors and respirators are protected from such interference, hazardous situations could be avoided by establishing the rule: "No portables, and mobile phones only at a distance of at least 1 metre from medical devices". With regard to emergency telephones, the minimum distance to medical devices should be at least 1.5 metres.


Irnich W, Batz L, Muller R, Tobisch R, electromagnetic interference of pacemakers by mobile phones. Pacing Clin Electrophysiol 19(10):1431-1446, 1996.


The topic of interference of pacemakers by mobile phones has evoked a surprisingly strong interest, not only in pacemaker patients, but also in the public opinion. The latter is the more surprising, as in the past, the problem of interference has scarcely found the attention that it deserves in the interest of the patient. It was the intention of our investigation to test as many pacemaker models as possible to determine whether incompatibility with mobile phones of different modes may exist, using an in vitro measuring setup. We had access to 231 different models of 20 manufacturers. During the measurements, a pulse generator together with a suitable lead was situated in a 0.9 g/L saline solution, and the antenna of a mobile phone was positioned as close as possible. If the pulse generator was disturbed, the antenna was elevated until interference ceased. The gap in which interference occurred was defined as "maximum interference distance." All three nets existing in Germany, the C-net (450 MHz, analogue), the D-net (900 MHz, digital pulsed), and the E-net (1,800 MHz, digital pulsed) were tested in succession. Out of 231 pulse generator models, 103 pieces corresponding to 44.6% were influenced either by C- or D-net, if both results were totaled. However, this view is misleading as no patient will use C- and D-net phones simultaneously. Separated into C- or D-net interference, the result is 30.7% for C or 34.2% for D, respectively, of all models tested. The susceptible models represent 18.6% or 27% of today's living patients, respectively. All models were resistant to the E-net. With respect to D-net phones, all pacemakers of six manufacturers proved to be unaffected. Eleven other manufacturers possessed affected and unaffected models as well. A C-net phone only prolonged up to five pacemaker periods within 10 seconds during dialing without substantial impairment to the patient. Bipolar pacemakers are as susceptible as unipolar ones. The following advice for patients and physicians can be derived from our investigations: though 27% of all patients may have problems with D-net phones (not C- or E-net), the application should generally not be questioned. On the contrary, patients with susceptible devices should be advised that a distance of 20 cm is sufficient to guarantee integrity of the pacemaker with respect to hand held phones. Portables, on the other hand, should have a distance of about 0.5 m. Pacemaker patients really suffering from mobile phones are very rare unless the phone is just positioned in the pocket over the pulse generator. The contralateral pocket or the belt position guarantees, in 99% of all patients, undisturbed operation of the pacemaker. A risk analysis reveals that the portion of patients really suffering from mobile phones is about 1 out of 100,000. Nevertheless, it would be desirable in the future if implanting physicians would use only pacemakers with immunity against mobile phones as guaranteed by the manufacturers.





Jimenez A, Hernandez Madrid A, Pascual J, Gonzalez Rebollo JM, Fernandez E, Sanchez A, Ortega J, Lozano F, Munoz R, Moro C, [Electromagnetic interference between automatic defibrillators and digital and analog cellular telephones]. Rev Esp Cardiol 51(5):375-382, 1998. [Article in Spanish]


BACKGROUND AND OBJECTIVES: Functional pacemaker interference by mobile telephones has been described with analogical systems and with possible greater influence, digital systems, including inhibition and inadequate pacing. The influence of both system has not been extensively studied in patients with implantable cardioverter defibrillators (ICD). PATIENTS AND METHODS: We studied the influence of mobile phones, both digital and analogic network, on the performance of several models of defibrillators, in a standardised test set up designed to provide high sensitivity. The purpose of our study was to establish whether there are any influences on ICD functions, both in in vivo and in in vitro models. Several mobile phones, with different transmission powers, were moved towards the defibrillator and the electrode, under continuous documentation of defibrillator sensing and interrogation afterwards. The experimental model was performed with the aid of an arrhythmia simulator (Intersim) and demo-defibrillators. The tests were repeated both in and out of a solution of saline water with an impedance within normal human limits. RESULTS: Partial loss of telemetry was found in 14 patients, 8 with analogical phones and 6 with digital phones. Fourteen patients showed alterations only on the surface electrocardiogram channel and five on the intracavitary channel. The same results were reproduced in the in vitro model. However, the in vitro test allowed us to simulate multiple ventricular arrhythmias, and demonstrate the normal sensing and functioning of the defibrillator during a "spontaneous" arrhythmia. After testing, we demonstrate that no real oversensing/undersensing was documented in any device. There was no evidence of ICD reprogramming or pacing inhibition. In particular, no inadequate therapies were delivered. CONCLUSIONS: a) in our series, we have not demonstrated clinically significant electromagnetic interferences with mobile phones of digital or analogical networks: b) the in vitro model allowed us to conclude that even if a spontaneous arrhythmia appears, the function of the defibrillator is not altered; c) the use of mobile phones seems to be safe for defibrillator patients, and d) however, some basic rules, such as to maintain the phone at least 15 cm away from the defibrillator, are advised.





Kainz W, Neubauer G, Alesch F, Schmid G, Jahn O. Electromagnetic compatibility of electronic implants--review of the literature. Wien Klin Wochenschr 113(23-24):903-914, 2001. 


The aim of the article was to provide an overview of published studies regarding the electromagnetic compatibility (EMC) of electronic implants. The available literature was sorted according to combinations of implant types and sources of interference. Several experiments concerning the susceptibility of pacemakers to mobile phones have been performed. The results of these experiments suggest measures that may be used to prevent the disturbance of pacemakers. For instance, instead of carrying the activated mobile phone in the breast pocket it is recommended that a distance of 30 cm be maintained between the pacemaker and the mobile phone, and that the mobile phone be used on the contralateral side of the pacemaker's location. Similar measures may be recommended for patients with implantable cardioverter defibrillators when using mobile phones. Patients with electronic implants should walk rapidly through anti theft-devices because some of these devices are liable to disturb implants. Patients with cardiac pacemakers should not be subjected to magnetic resonance imaging as far as possible. For a variety of combinations of implants and interference sources, e.g. cardiac pacemakers and base station antennas, no studies were found in the literature. It is strongly recommended that trials be carried out to evaluate the potential risk for patients in these settings.


in these settings.


Kainz W, Alesch F, Chan DD. Electromagnetic interference of GSM mobile phones with the implantable deep brain stimulator, ITREL-III. Biomed Eng Online 2(1):11, 2003. 


BACKGROUND: The purpose was to investigate mobile phone interference with implantable deep brain stimulators by means of 10 different 900 Mega Hertz (MHz) and 10 different 1800 MHz GSM (Global System for Mobile Communications) mobile phones. METHODS: All tests were performed in vitro using a phantom especially developed for testing with deep brain stimulators. The phantom was filled with liquid phantom materials simulating brain and muscle tissue. All examinations were carried out inside an anechoic chamber on two implants of the same type of deep brain stimulator: ITREL-III from Medtronic Inc., USA. RESULTS: Despite a maximum transmitted peak power of mobile phones of 1 Watt (W) at 1800 MHz and 2 W at 900 MHz respectively, no influence on the ITREL-III was found. Neither the shape of the pulse form changed nor did single pulses fail. Tests with increased transmitted power using CW signals and broadband dipoles have shown that inhibition of the ITREL-III occurs at frequency dependent power levels which are below the emissions of GSM mobile phones. The ITREL-III is essentially more sensitive at 1800 MHz than at 900 MHz. Particularly the frequency range around 1500 MHz shows a very low interference threshold. CONCLUSION: These investigations do not indicate a direct risk for ITREL-III patients using the tested GSM phones. Based on the interference levels found with CW signals, which are below the mobile phone emissions, we recommend similar precautions as for patients with cardiac pacemakers: 1. The phone should be used at the ear at the opposite side of the implant and 2. The patient should avoid carrying the phone close to the implant.


Mattei E, Censi F, Triventi M, Calcagnini G. Electromagnetic Immunity of Implantable Pacemakers Exposed to Wi-Fi Devices. Health Phys. 107(4):318-325, 2014.

The purpose of this study is to evaluate the potential for electromagnetic interference (EMI) and to assess the immunity level of implantable pacemakers (PM) when exposed to the radiofrequency (RF) field generated by Wi-Fi devices. Ten PM from five manufacturers, representative of what today is implanted in patients, have been tested in vitro and exposed to the signal generated by a Wi-Fi transmitter. An exposure setup that reproduces the actual IEEE 802.11b/g protocol has been designed and used during the tests. The system is able to amplify the Wi-Fi signal and transmits at power levels higher than those allowed by current international regulation. Such approach allows one to obtain, in case of no EMI, a safety margin for PM exposed to Wi-Fi signals, which otherwise cannot be derived if using commercial Wi-Fi equipment. The results of this study mitigate concerns about using Wi-Fi devices close to PM: none of the PM tested exhibit any degradation of their performance, even when exposed to RF field levels five times higher than those allowed by current international regulation (20 W EIRP). In conclusion, Wi-Fi devices do not pose risks of EMI to implantable PM. The immunity level of modern PM is much higher than the transmitting power of RF devices operating at 2.4 GHz.



Naegeli B, Osswald S, Deola M, Burkart F, Intermittent pacemaker dysfunction caused by digital mobile telephones. J Am Coll Cardiol 27(6):1471-1477, 1996.


OBJECTIVES: This study was designed to evaluate possible interactions between digital mobile telephones and implanted pacemakers. BACKGROUND: Electromagnetic fields may interfere with normal pacemaker function. Development of bipolar sensing leads and modern noise filtering techniques have lessened this problem. However, it remains unclear whether these features also protect from high frequency noise arising from digital cellular phones. METHODS: In 39 patients with an implanted pacemaker (14 dual-chamber [DDD], 8 atrial-synchronized ventricular-inhibited [VDD(R)] and 17 ventricular-inhibited [VVI(R)] pacemakers), four mobile phones with different levels of power output (2 and 8 W) were tested in the standby, dialing and operating mode. During continuous electrocardiographic monitoring, 672 tests were performed in each mode with the phones positioned over the pulse generator, the atrial and the ventricular electrode tip. The tests were carried out at different sensitivity settings and, where possible, in the unipolar and bipolar pacing modes as well. RESULTS: In 7 (18%) of 39 patients, a reproducible interference was induced during 26 (3.9%) of 672 tests with the operating phones in close proximity (<10 cm) to the pacemaker. In 22 dual-chamber (14 DDD, 8 VDD) pacemakers, atrial triggering occurred in 7 (2.8%) of 248 and ventricular inhibition in 5 (2.8%) of 176 tests. In 17 VVI(R) systems, pacemaker inhibition was induced in 14 (5.6%) of 248 tests. Interference was more likely to occur at higher power output of the phone and at maximal sensitivity of the pacemakers (maximal vs. nominal sensitivity, 6% vs. 1.8% positive test results, p = 0.009). When the bipolar and unipolar pacing modes were compared in the same patients, ventricular inhibition was induced only in the unipolar mode (12.5% positive test results, p = 0.0003). CONCLUSION: Digital mobile phones in close proximity to implanted pacemakers may cause intermittent pacemaker dysfunction with inappropriate ventricular tracking and potentially dangerous pacemaker inhibition. 


Nowak B, Rosocha S, Zellerhoff C, Liebrich A, Himmrich E, Voigtlander T, Meyer J, Is there a risk for interaction between mobile phones and single lead VDD pacemakers? Pacing Clin Electrophysiol 19(10):1447-1450, 1996. 


Mobile phones may cause pacemaker interference. Patients with a single lead VDD pacemaker might be at special risk, since the atrial sensitivity is often programmed to low (high sensitivity) threshold values and the majority of patients are pacemaker dependent due to the underlying high degree AV block. We evaluated 31 patients with three types of single lead VDD pacemakers: 12 Unity, 292-07 (Intermedics, Inc.); 10 Thera VDD, 8948 or 8968i (Medtronic, Inc.); and 9 Saphir 600 (Vitatron, Inc.) for interference from a cellular mobile phone with a power of 2 W (D-net). For this purpose, atrial and ventricular sensitivity settings were programmed to their most sensitive values (A: 0.1-0.25 mV; V: 1.0 mV) and ventricular sensing was programmed to unipolar. With the ECG continuously monitored, the phone's extendable antenna was brought in direct contact with the patient's skin at the right sternal border, with the tip of the antenna in skin contact just below the clavicle, within 5 cm of the pacemaker connector. Then multiple phases of phone calls were performed, and the effects on the pacemakers recorded. In our group of patients with three different types of single lead VDD pacemakers, no interference could be detected using a 2-W mobile phone in the digital D-net. The programmed values remained unchanged after the interference test. Therefore, the risk of interference seems to be low for the VDD pacemakers tested, although our study design does not allow to entirely exclude the possibility of interference from a mobile phone.


Occhetta E, Plebani L, Bortnik M, Sacchetti G, Trevi G, Implantable cardioverter defibrillators and cellular telephones: is there any interference? Pacing Clin Electrophysiol 22(7):983-989, 1999. 


The aim of our study was to consider cellular telephone interference using different cellular telephones and implantable cardioverter defibrillator (ICD) models. Thirty (26 men, 4 women) patients with ICDs were considered during follow-up. The ICD models were: Telectronics (7), CPI (7), Medtronic (7), Ventritex (5), and Ela Medical (4). All patients were monitored with surface ECG; permanent telemetric endo-ECG monitoring was activated. Then, the effect of two different European telephone systems were tested: TACS system (Sony CM-R111, 2W power) and GSM system (Motorola MG1-4A11, 2 W power). For both systems, the effect during call, reception, active conversation (dialogue), and passive conversation (listening) were observed. Cellular telephones were located first in contact with the programming head, then near the leads system, and lastly, in the hands of the patient. At the end of the evaluations, memories were interrogated again to check for false arrhythmia detections. In five of these patients during arrhythmia induction at device implant (first implant or ICD replacement), we also evaluated possible interference between cellular telephones in the reception phase and the ventricular fibrillation detection phase of the ICD. All evaluated models showed significant noise in the telemetric transmission when the cellular telephone (both TACS and GSM) was located near the ICD and the programming head; noise was particularly significant during call and reception, in most cases leading to loss of telemetry. No false arrhythmia detections have been observed during tests with cellular telephones located on the ICDs. During tests performed with cellular telephones located near the leads or in the hands of patients, no telemetric noises orfalse arrhythmia detections were observed. During induced ventricularfibrillation and cellular telephones in reception mode near the device, the arrhythmia recognition was always correct and not delayed. In conclusion, present ICD models seem to be well protected from electromagnetic interference caused by European cellular telephones (TACS and GSM), without under-/oversensing of ventricular arrhythmias. However, cellular telephones disturb telemetry when located near the programming head. ICD patients should not be advised against the use of cellular telephones, but it has to be avoided during ICD interrogation and programming.





Pakhomov AG, Dubovick BV, Degtyariov IG, Pronkevich AN, Microwave influence on the isolated heart function: II. Combined effect of radiation and some drugs. Bioelectromagnetics 16(4):250-254, 1995. 


The combined effects of microwave radiation and some drugs were studied in an isolated frog auricle preparation. The experiments established that exposure to pulse-modulated 915 MHz microwaves for up to 40 min had no effect on either the rate or the amplitude of spontaneous auricle twitches, unless the average absorbed power was high enough to produce preparation heating. Treatment of the preparation with saline containing (0.6-3.0) 10(-5) M of propranolol or (0.5-1.5) 10(-7) M of atropine altered neither its pacemaker nor its contractile functions; these drugs also had no effect when they were combined with nonthermal microwave irradiation. Caffeine (1 mM) strongly increased the average heart power, which was calculated as the product of twitch rate and amplitude. The caffeine effect appeared to be significantly augmented (by about 15%, P < 0.02) under exposure to burst-type pulsed microwaves (pulse width, 1.5 msec; pause, 2.5 msec; 8 pulses/burst, 16 bursts/s; average SAR, 8-10 W/kg). By itself, this modulation was not effective; the heating of the preparation and saline during exposure was approximately 0.1 degrees C, which could not account for the detected changes. The experimental results demonstrate that caffeine treatment increases the microwave sensitivity of the frog auricle preparation and reveals primarily subthreshold, nonthermal microwave effect.





This study is about pacemaker cell function in hearts rather than implanted devices but is important.


Pakhomov AG, Mathur SP, Doyle J, Stuck BE, Kiel JL, Murphy MR, Comparative effects of extremely high power microwave pulses and a brief CW irradiation on pacemaker function in isolated frog heart slices. Bioelectromagnetics 21(4):245-254, 2000. 


The existence of specific bioeffects due to high peak power microwaves and their potential health hazards are among the most debated but least explored problems in microwave biology. The present study attempted to reveal such effects by comparing the bioeffects of short trains of extremely high power microwave pulses (EHPP, 1 micros width, 250-350 kW/g, 9.2 GHz) with those of relatively low power pulses (LPP, 0.5-10 s width, 3-30 W/g, 9.2 GHz). EHPP train duration and average power were made equal to those of an LPP; therefore both exposure modalities produced the same temperature rise. Bioeffects were studied in isolated, spontaneously beating slices of the frog heart. In most cases, a single EHPP train or LPP immediately decreased the inter-beat interval (IBI). The effect was proportional to microwave heating, fully reversible, and easily reproducible. The magnitude and time course of EHPP- and LPP-induced changes always were the same. No delayed or irreversible effects of irradiation were observed. The same effect could be repeated in a single preparation numerous times with no signs of adaptation, sensitization, lasting functional alteration, or damage. A qualitatively different effect, namely, a temporary arrest of preparation beats, could be observed when microwave heating exceeded physiologically tolerable limits. This effect also did not depend on whether the critical temperature rise was produced by LPP or EHPP exposure. Within the studied limits, we found no indications of EHPP-specific bioeffects. EHPP- and LPP-induced changes in the pacemaker rhythm of isolated frog heart preparation were identical and could be entirely attributed to microwave heating. 


Sakakibara Y, Mitsui T, Concerns about sources of electromagnetic interference in  patients with pacemakers. Jpn Heart J 40(6):737-743, 1999. 


Electromagnetic noise is rapidly increasing in our environment so electromagnetic interference (EMI) with pacemakers (PM) may become a more important problem despite technological improvements in PM. The aim of this study was to evaluate the kinds of EMI which affect the quality of life of PM patients. The participants (1,942 Japanese Association for Pacemaker Patients: Pacemaker-Tomonokai) were asked to respond to a questionnaire about their major EMI troubles, and 1,567 patients (80.7%) responded by mail. The main concerns were from mobile telephones (MT) (39%), magnetic resonance imaging (MRI) (17%), electronic kitchen appliances, automobile engines and high voltage power lines. If possible, PM implantation sites should be carefully selected not only according to the physician's convenience but also considering information on each patient's habits and physical limitations.


Sanchez A, Ortega J, Lozano F, Munoz R, Moro C, [Electromagnetic interference between automatic defibrillators and digital and analog cellular telephones]. Rev Esp Cardiol 51(5):375-382, 1998. [Article in Spanish]


BACKGROUND AND OBJECTIVES: Functional pacemaker interference by mobile telephones has been described with analogical systems and with possible greater influence, digital systems, including inhibition and inadequate pacing. The influence of both system has not been extensively studied in patients with implantable cardioverter defibrillators (ICD). PATIENTS AND METHODS: We studied the influence of mobile phones, both digital and analogic network, on the performance of several models of defibrillators, in a standardised test set up designed to provide high sensitivity. The purpose of our study was to establish whether there are any influences on ICD functions, both in in vivo and in in vitro models. Several mobile phones, with different transmission powers, were moved towards the defibrillator and the electrode, under continuous documentation of defibrillator sensing and interrogation afterwards. The experimental model was performed with the aid of an arrhythmia simulator (Intersim) and demo-defibrillators. The tests were repeated both in and out of a solution of saline water with an impedance within normal human limits. RESULTS: Partial loss of telemetry was found in 14 patients, 8 with analogical phones and 6 with digital phones. Fourteen patients showed alterations only on the surface electrocardiogram channel and five on the intracavitary channel. The same results were reproduced in the in vitro model. However, the in vitro test allowed us to simulate multiple ventricular arrhythmias, and demonstrate the normal sensing and functioning of the defibrillator during a "spontaneous" arrhythmia. After testing, we demonstrate that no real oversensing/undersensing was documented in any device. There was no evidence of ICD reprogramming or pacing inhibition. In particular, no inadequate therapies were delivered. CONCLUSIONS: a) in our series, we have not demonstrated clinically significant electromagnetic interferences with mobile phones of digital or analogical networks: b) the in vitro model allowed us to conclude that even if a spontaneous arrhythmia appears, the function of the defibrillator is not altered; c) the use of mobile phones seems to be safe for defibrillator patients, and d) however, some basic rules, such as to maintain the phone at least 15 cm away from the defibrillator, are advised.





Sanmartin M, Fernandez Lozano I, Marquez J, Antorrena I, Bautista A, Silva L, Ortigosa J, de Artaza M, [The absence of interference between GSM mobile  telephones and implantable defibrillators: an in-vivo study. Groupe  Systemes Mobiles]. Rev Esp Cardiol 50(10):715-719, 1997. [Article in Spanish]


Introduction and Objectives: The electromagnetic field created by mobile telephones can cause pacemaker dysfunction. Although implantable cardioverter defibrillators are also susceptible to electromagnetic interference, few studies have addressed this issue and compatibility with the GSM mode has not been tested. This study was developed to detect possible "in vivo" interference between GSM mobile telephones and implantable cardioverter defibrillators. Material and Methods: The study group is composed of 30 patients with 8 different models of defibrillators. Twenty six had endocardial leads and 4 epicardial. Three GSM mobile phones were used: Siemens S3 COM and Motorola 6200 in all cases and Ericsson GA 318 in one. The tests were performed under continuous electrocardiographic monitoring. All therapies were deactivated and sensitivities were set to maximal parameters. The telephones were positioned in close contact to the defibrillator can and precordium, in two different angles. Three situations were evaluated: calling, established contact for 15 seconds and ringing. The protocol was repeated during pacing to assess the possibility of pacemaker mode inhibition. RESULTS: No cases of electromagnetic interference were observed. One patient presented non-sustained ventricular tachycardia episodes during the tests that were detected by the defibrillator. Conclusions: These results suggest that electromagnetic interference by GSM mobile phones are not a probable cause of implantable defibrillators dysfunction.


Schlegel RE, Grant FH, Raman S, Reynolds D Electromagnetic compatibility study of the in-vitro interaction of wireless phones with cardiac pacemakers. Biomed Instrum Technol 32(6):645-655, 1998.


This large-scale in-vitro investigation of the interaction between hand-held wireless phones and cardiac pacemakers tested 29 pacemaker models with five different phone standards. The phones were operational and suspended on a grid above a torso simulator filled with a saline bath with the pacemaker submerged at 0.5 cm. Testing consisted of 8,296 runs, during which any interactions detected were classified by type and regularity. Only a few pacemakers were responsible for a disproportionately large number of interactions. Likewise, interactions occurred during 21% of the tests using one particular phone technology, with little or no interaction resulting from use of the other standards. Other significant factors included the relative orientation of the phone and the pacemaker case, as well as the presence or absence of an injected ECG signal. The ECG signal facilitated observation of certain forms of interaction to the extent that this study indicates the importance of including an injected ECG signal in all testing. The study also supports the recommendation to maintain a separation distance of at least 6 inches between pacemakers and wireless phones. Each pacemaker reverted to its normal operation when the phone creating an interaction was turned off. This study may be useful in ongoing efforts to define test protocols, evaluate pacemaker designs, and mitigate interactions, perhaps providing the basis for future certification and screening efforts.


Sparks PB, Mond HG, Joyner KH, Wood MP, The safety of digital mobile cellular telephones with minute ventilation rate adaptive pacemakers. Pacing Clin Electrophysiol 19(10):1451-1455, 1996.  


In vitro tests suggest that rate adaptive pacemakers using changes in transthoracic impedance to vary pacing rate may be affected by digital mobile telephones. Electromagnetic fields generated by digital mobile telephones  (Global System for Mobile [GSM]) represent a potential source of  electromagnetic interference (EMI) for the Telectronics META rate adaptive  pacemakers, which use transthoracic impedance as a sensor to determine changes  in minute ventilation. Sixteen implanted Telectronics META pulse generators  were exposed to 25-W simulated GSM transmissions (900-MHz carrier pulsed at 2,  8, and 217 Hz with a pulse width of 0.6 ms) and the antenna of a 2-W digital  mobile telephone (900-MHz, 217-Hz pulse, 0.6-ms pulse width). The 12 dual and  four single chamber devices were programmed to maximum sensitivity and assessed  in unipolar and bipolar settings and rate adaptive and nonrate adaptive modes.  In all cases of EMI, testing was repeated at lower, more routinely set bipolar  sensitivity levels. At maximum sensitivity, 11 of 16 devices displayed no  evidence of EMI. Brief ventricular triggering occurred in 2, a brief pause in  1, a combination of both in 1, and a brief episode of pacemaker-mediated  tachycardia in 1. With pulse generators programmed to more routine  sensitivities, only one device displayed rare single beat ventricular  triggering. No changes in minute ventilation rate adaptive pacing were  observed. At maximum unipolar sensitivities, the META series of rate adaptive  pacemakers are resistant to clinically important EMI from digital mobile  telephones. Set at routine sensitivities, these devices perform reliably in the  presence of digital mobile telephones.


Trigano AJ, Azoulay A, Rochdi M, Campillo, A Electromagnetic interference of external pacemakers by walkie-talkies and digital cellular phones: experimental study. Pacing Clin Electrophysiol  22(4 Pt 1):588-593, 1999. 


A number of experimental and clinical studies have documented the risk


potential of interference with implanted pacemakers by various types of


cellular phones. Radiofrequency susceptibility of external medical equipment


has also been reported in experimental studies. The purpose of this


experimental study was to evaluate electromagnetic interference of external


pacemakers by walkie-talkies and digital cellular telephones. External bipolar


pacing was monitored using a digital oscilloscope to record pacemaker pulses


and electromagnetic interference separately. Tests with the walkie-talkie,


Private Mobile Radio (PMR) (160 MHz, 2.5 W) were conducted during the calling


phase. Tests with the cellular phones, global system for mobile communications


(GSM) (900 MHz, 2 W) and Digital Cellular System (DCS) (1,800 MHz, 1 W) were


conducted in the test mode. Nine widely used external pacemakers from four


manufacturers were tested. Various disturbances including pacing inhibition and


asynchronous pacing were observed in eight pacemakers by the PMR, in four by


the GSM phone, and in two by the DCS phone. The maximum distance that


interference persisted ranged from 10-200 cm. This experimental study shows a


potential risk of interference of external pacemakers by walkie-talkies and


cellular digital phones. Appropriate warnings should be issued against the


potentially serious risks of using communication devices in the vicinity of


acutely ill patients treated with temporary transvenous cardiac pacemakers.


Trigano A, Blandeau O, Dale C, Wong MF, Wiart J. Reliability of electromagnetic filters of cardiac pacemakers tested by cellular telephone ringing. Heart Rhythm. 2(8):837-841, 2005. 


BACKGROUND: State-of-the art cardiac pacemakers are protected against radiofrequency signals. Although there have been earlier clinical and in vitro reports of cellular phone interference with implantable devices, only a few studies have been performed in recent years. The ringing phase of digital GSM or PCS cellular phones includes a brief period of peak radiated power. OBJECTIVES: This study tested the protection offered by electromagnetic filters of cardiac pacemakers against cellular phone ringing. METHODS: We performed 330 consecutive tests in 158 patients at the time of routine examination in our pacemaker follow-up clinic. The programmed parameters remained unchanged before testing. During electrocardiographic monitoring, 2 single-band digital cellular phones consecutively placed over the pacemaker pocket each received a call. The phone systems tested were 1) GSM at a maximal power output of 2 W, operating on a 900 MHz carrier frequency, and 2) PCS at a maximal output of 1 W, operating on a 1800 MHz carrier frequency. RESULTS: Interference was noted in only 5 tests, due to interaction by the GSM system with 4 unprotected pacemaker models. The GSM test was negative in 12 other tests of identical pulse generator models. The overall incidence of interference was 1.5% of tests. CONCLUSIONS: Interference by cellular phone ringing occurred only with unprotected pacemaker models. Standard programming of these unprotected models was associated with a low incidence of interference.





Trigano A, Blandeau O, Dale C, Wong MF, Wiart J.Risk of cellular phone interference with an implantable loop recorder. Int J Cardiol.116(1):126-130, 2007.


This study examined the risk of cellular phone ringing interference with implantable loop recorders (ILR). The technical manual of ILR warns of potential interference by cellular phone in close proximity to the implanted device, corrupting the data stored in memory or causing inappropriate device operation. The ringing phase of a digital Global System for Mobile Communication (GSM) or Personal Communication Services (PCS) cellular phone includes a brief burst of peak emitted power. To obviate the risk of dysfunction in recipients of implanted ILRs, the testing was performed with externally applied devices. The ILR was positioned in the left parasternal region and the telemetry wand removed after regular programming. Digital cellular telephones were placed over the device at a 1-cm distance and calls were placed. The phone systems tested were single- or dual-band receivers. The GSM used a maximal power output of 2 W, operating on a 900 MHz carrier frequency, and the PCS a maximal output of 1 W, operating on a 1800 MHz carrier frequency. The device activator was used to store the episodes encompassing the tests. Sixty nine tests were performed in 45 patients. In 61 tests, high-frequency polymorphic artifacts were visible on manually activated recordings, beginning a few seconds before the first audible ringing tone and persisting throughout the ringing phase. Cellular phone ringing in close proximity to an externally applied ILR caused bursts of high-frequency signals during electrocardiogram monitoring, without causing permanent device dysfunction or reprogramming. Cellular telephones are a potential source of electrocardiographic artifacts on ILR recordings.


Vergassola R, Borgioli A, Chiodi L, Rossi D, Fazi A, Lebrun E, Vaccari M, [Changes in pacemakers and the wearers of pacemakers as a result of the use of different electromagnetic energy sources]. Minerva Cardioangiol 42(1-2):27-32, 1994. 


[Over the past decade there have been considerable advances in cardiac electrostimulation technologies. However, there are still reports of electromagnetic interference with pacemakers and pacemaker patients. We have studied the effects of various electromagnetic sources (short-wave diathermy, electrosurgical knives, electrotherapy and radiofrequencies) on both humans and animals. The results of the studies were completely negative and, therefore, we are convinced that today's pacemakers are much more reliable and hence less subject to interference from external electromagnetic sources. We performed the following tests: (a) Short-wave diathermy: various electrode positions in pigs and 8 patients with pacemakers. (b) Electrosurgical knives: several tests on pigs with unipolar electrosurgical knife; 6 tests on humans during automatic defibrillator implantation using two-pole electrosurgical knives; 23 pacemaker patients underwent abdominal surgery (3 inguinal hernias, 12 gastric resections; 6 cholecystotomies, 2 aortic aneurysms-with two-pole electrosurgical knives). (c) Electrotherapy (TENS): on pigs. (d) Radiofrequency (RF) for transcatheter ablation-several tests on pigs.


Virtanen H, Keshvari J, Lappalainen R. The effect of authentic metallic implants on the SAR distribution of the head exposed to 900, 1800 and 2450 MHz dipole near field. Phys Med Biol. 52(5):1221-1236, 2007


As the use of radiofrequency (RF) electromagnetic (EM) fields has increased along with increased use of wireless communication, the possible related health risks have also been widely discussed. One safety aspect is the interaction of medical implants and RF devices like mobile phones. In the literature, effects on active implants like pacemakers have been discussed but the studies of passive metallic (i.e. conductive) implants are rare. However, some studies have shown that the EM power absorption in tissues may be enhanced due to metallic implants. In this study, the effect of authentic passive metallic implants in the head region was examined. A half-wave dipole antenna was used as an exposure source and the specific absorption rate (SAR, W kg(-1)) in the near field was studied numerically. The idea was to model the presumably worst cases of most common implants in an accurate MRI-based phantom. As exposure frequencies GSM (900 and 1800 MHz) and UMTS (2450 MHz) regions were considered. The implants studied were skull plates, fixtures, bone plates and ear rings. The results indicate that some of the implants, under very rare exposure conditions, may cause a notable enhancement in peak mass averaged SAR.


Wilke A, Grimm W, Funck R, Maisch B, Influence of D-net (European GSM


-Standard) cellular phones on pacemaker function in 50 patients with permanent pacemakers. Pacing Clin Electrophysiol 19(10):1456-1458, 1996. 





The widespread use of cellular phones in the last years has prompted some


recent studies to suggest an interference of pacemaker function by cellular


phone usage. To determine the risk of pacemaker patients using D-net cellular


phones, we tested 50 patients with permanent pacemakers after routine pacemaker


check by short phone calls using a cellular phone (Ericsson, D-net, frequency


890-915 MHz, digital information coding, equivalent to the European Groupe


Systemes Mobiles standard). A six-channel surface ECG was continuously recorded


from each patient to detect any interactions between pacemakers and cellular


phones. Phone calls were repeated during the following pacemaker settings: (1)


preexisting setting; (2) minimum ventricular rate of 90 beats/min and


preexisting sensitivity; and (3) minimum ventricular rate of 90 beats/min and


maximum sensitivity without T wave oversensing. Only 2 (4%) of 50 patients


repeatedly showed intermittent pacemaker inhibition during calls with the


cellular phone. Both pacemakers had unipolar sensing. Therefore, although


interactions between cellular phone use and pacemaker function appear to be


rare in our study, pacemaker dependent patients in particular should avoid the


use of cellular phones.





Yeolekar ME, Sharma A. Use of mobile phones in ICU--why not ban? J Assoc Physicians India. 52:311-313, 2004. 


Due to the rapid growth of mobile telecommunications it is predicted that by 2005 there will be 1.6 billion mobile phone users worldwide. The usage of cellphones in Intensive Care Units carries with it a high incidence of interference with a number of medical devices like implantable defibrillators, cardioverters, pacemakers, monitors and other important devices like ventilators. It is in this context that this article will throw a light on complications of cellphones use in the Intensive Care Units and various strategies that can be taken to restrict their use in the Intensive Care Units.
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IEEE Eng Med Biol Mag. 1998 May-Jun;17(3):111-4.


Radiofrequency interference with medical devices. A technical information statement.


[No authors listed]


Abstract


The past few years have seen increased reports that medical devices, such as pacemakers, apnea monitors, electrically powered wheelchairs, etc., have failed to operate correctly because of interference from various emitters of radiofrequency energy. This condition is called radiofrequency interference (RFI). The consequences of these failures range from inconvenience to serious injuries and death. Reasons for this problem are twofold: 1) increasing numbers of electronically controlled medical devices with inadequate electronic protection against RFI, and 2) a significant increase in the number of RF sources in the environment. Medical devices are widely used outside the hospital and may be attached to, or implanted in, patients. Portable wireless communications equipment, including cellular phones, handheld transceivers, and vehicle-mounted transceivers, comprise one of the largest sources of RFI. Some medical devices are especially sensitive to the type of digital modulation that some of the wireless communications devices utilize. The prevailing international standard for the RF immunity of medical devices is the 1993 revision of the International Electro-technical Commission (IEC) Standard IEC 60601-1-2. This standard sets a minimum immunity level of 3 volts per meter (V/m) in the 26-1000 MHz frequency range. For non-life supporting devices, testing is required only at the specific frequencies of 27.12, 40.68, and 915 MHz. Technology exists to protect, or "harden," most medical devices from RF fields that are much more intense than the 3 V/m level specified in present RFI standards. Most of these techniques, including shielding, grounding, and filtering, are not costly if they are incorporated into the initial design of the electronics system. COMAR recommends that the various parties involved in the manufacture and use of RFI-prone medical devices take steps to avoid serious RFI problems that may lead to safety hazards. Medical device manufacturers should design and test their products to ensure conformance with current RFI standards and educate the users of their devices about the possible symptoms of potential RFI. If there exists the possibility of RFI problems to medical devices, steps should be taken to ensure that all sources of RF energy be kept at a sufficient distance.


PMID:


9604711


https://www.ncbi.nlm.nih.gov/pubmed/9604711









 
Senator Blumenthal, Representative Eshoo Urge FCC to
Enforce Exposure Li...


 
 
 


Senator Blumenthal, Representative Eshoo Urge FCC to
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b. This is the link to the new and latest study on cell towers (Los Angeles was the study site in
the United States)


 Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation


 


Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...
Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.


 
 
 


Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...


Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.



http://www.saferemr.com/2018/03/cell-phone-towers-are-largest.html





 


c. CA Dept of Health issues warnings on Cell Phone usage


 


California health officials release guidelines on cellphone radiation


 


 


 


California health officials release guidelines on cellphone
radiation


State health officials aren't saying that cellphones pose health risks, but
"the science is evolving"


 
d. Julie Watts report on cell towers


 
ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health


 e. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View from 2:01:15
through 2:18:00 for Santa Rosa City Council members’ comments.


 


City of Santa Rosa Council Meeting March 6, 2018


 


City of Santa Rosa Council Meeting March 6, 2018


City meeting agendas, packets, archives, and live stream are
always available at https://santa-rosa.legistar.com


 


 


 


3. Intereference with medical devices such as Pace makers,
defibrillators studies and Treatment of Electrosensitivity due to



https://www.cbsnews.com/news/california-cellphone-radiation-health-guidelines/

https://www.youtube.com/watch?v=61h_vuBujw0

http://scientists4wiredtech.com/wp-content/uploads/2018/03/2018-0306-Close-Proximity-Microwave-Raidation-Antennas-in-Santa-Rosa-Neighborhoods.pdf

https://youtu.be/W9201KGt4dc?t=1h46m39s

https://santa-rosa.legistar.com/





wireless/microwave radiation exposures from cell towers, smart
meters, WiFi routers etc.


4. Letters written by a few scientists and Medical Doctors to Governor Brown to Veto SB 649 (to
oppose cell towers in residential neighborhoods). 


Dr. Beatrice Golomb (UC San Diego and other doctors)


 


ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across the
country to enable the new, faster 5G cellphone te...


 
 


 


Thanks,
Amrutha








From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon Cell Towers
Date: Monday, May 21, 2018 9:44:55 AM


-----Original Message-----
From: Nicholas Forlenza [mailto:forlenza1@me.com]
Sent: Monday, May 21, 2018 8:38 AM
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: Verizon Cell Towers


Dear All,


As tonight’s City Council meeting draws near, I feel compelled to email you, again, regarding the possible
installment of ugly, noisy, and potentially hazardous cell tower equipment in our residential neighborhoods. I am
asking you to overturn this decision based on the following. First of all, these on-the-pole installations do not
comply with Palo Alto's aesthetics and ordinances. Second, Verizon’s claims that the equipment cannot be installed
underground are simply not credible. They have successfully vaulted their equipment in other cities and Palo Alto
has undergrounded electrical utilities under the same conditions. Any approval of installation should be granted only
if the company locates its equipment underground, with flush to the ground vaults, and no protuberances except for
the antenna. Also, all equipment should comply with Palo Alto’s  noise ordinances. 


Please consider this decision thoughtfully. Any installation of ugly, noisy, and possibly unsafe cell tower equipment
on utility poles, could potentially ruin our beautiful, quiet, and safe city. Thanks for listening.


Sharon Forlenza
2030 Webster Street
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Verizon
Date: Monday, May 21, 2018 9:42:57 AM


From: Alice Holmes [mailto:AHolmes@renault-handley.com] 
Sent: Sunday, May 20, 2018 7:53 PM
To: Council, City
Cc: Council, City; Architectural Review Board
Subject: Verizon
 
Dear City Council members:
 
I have written you several times before about the Verizon installation of cell towers in residential
neighborhoods.  This is one last plea to you to overturn the decision made by the FORMER Planning
Director to allow Verizon to install their equipment on utility poles in residential neighborhoods. 
Please do not let this decision stand.  We will have to live in the neighborhoods cluttered with this
ugly, noisy and potentially hazardous equipment for a long time…and the person who made the
decision is no longer part of the Palo Alto decision making community. 
 
Act in haste, repent in leisure.  Please spend more time to consider the alternatives and at the very
least, to require Verizon to spend their money to underground the cell equipment to save the visual
and auditory serenity of our neighborhoods.
 
Please reconsider this Verizon decision.  And let’s go back to the long term plan to underground our
utilities to beautify our neighborhoods…not make them unsightly with this above ground equipment
mess started by AT&T and continued by Verizon.
 
I hope to attend the meeting tomorrow to show my support for the United Neighbor’s appeal of the
decision and to show you that many citizens of Palo Alto do not support the decision made by the
FORMER Planning Director.
 
Thank you for your time and for your service to our community.
 
With thanks,
 
Alice Holmes
Resident of Palo Alto since 1986
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 9:43:06 AM


From: Anne Lum [mailto:annelum@gmail.com] 
Sent: Sunday, May 20, 2018 9:20 PM
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
 
Dear City Council,


Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and
potentially hazardous equipment on poles within a few yards of Palo Alto homes.


1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and
other ordinances;


2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions


that: a) the company locate all of its equipment, except the antenna, underground, in
flush-to-the-ground vaults with no protuberances; and b) none of its equipment may
exceed the noise levels permitted by Palo Alto’s ordinances.  


 
Please listen to your constituents and DO NOT allow installations of these intrusive cell
towers in our neighborhoods.
 
Sent from my iPhone
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 9:44:20 AM


From: Kaitlyn Nakamura [mailto:kaitlyn.nakamura.42@gmail.com] 
Sent: Sunday, May 20, 2018 11:13 PM
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
 
Dear City Council,
 
Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.


1.     Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other
ordinances;


2.     Verizon’s claims that it cannot underground its equipment are not credible; and 
3.     Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the


company locate all of its equipment, except the antenna, underground, in flush-to-the-ground
vaults with no protuberances; and b) none of its equipment may exceed the noise levels
permitted by Palo Alto’s ordinances.  


 
Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.


 
--
Kaitlyn Nakamura
kaitlyn.nakamura.42@gmail.com
(650)- 739- 5286 
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 9:44:07 AM


From: Grant Lum [mailto:glgrantlum@gmail.com] 
Sent: Sunday, May 20, 2018 10:34 PM
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
 
Dear City Council,
 
Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.


1. Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise, and other
ordinances;


2. Verizon’s claims that it cannot underground its equipment are not credible; and 
3. Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the


company locates all of its equipment, except the antenna, underground, in flush-to-the-ground
vaults with no protuberances; and b) none of its equipment may exceed the noise levels permitted
by Palo Alto’s ordinances.  


 
Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
 
Sincerely,
Grant Lum
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 9:43:55 AM


From: Yair Sterental [mailto:ysterental@gmail.com] 
Sent: Sunday, May 20, 2018 10:11 PM
To: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
 
Dear City Council,
 
Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.


1.     Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other
ordinances;


2.     Verizon’s claims that it cannot underground its equipment are not credible; and 
3.     Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the


company locate all of its equipment, except the antenna, underground, in flush-to-the-ground
vaults with no protuberances; and b) none of its equipment may exceed the noise levels
permitted by Palo Alto’s ordinances.  


Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 9:43:32 AM


From: Evan Lum [mailto:evansfacetime@gmail.com] 
Sent: Sunday, May 20, 2018 10:09 PM
To: Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
 
Dear City Council,
 
Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.


1.     Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other
ordinances;


2.     Verizon’s claims that it cannot underground its equipment are not credible; and 
3.     Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the


company locate all of its equipment, except the antenna, underground, in flush-to-the-ground
vaults with no protuberances; and b) none of its equipment may exceed the noise levels
permitted by Palo Alto’s ordinances.  


 
Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 9:43:20 AM


From: Will Reister [mailto:willreister@gmail.com] 
Sent: Sunday, May 20, 2018 9:41 PM
To: Architectural Review Board; Clerk, City; Council, City
Subject: Vote NO on Verizon Cell Towers
 
Dear City Council,
 
Please overturn the decision to allow Verizon to install hundreds of pounds of ugly, noisy and potentially
hazardous equipment on poles within a few yards of Palo Alto homes.


1.     Verizon’s on-the-pole installations do not comply with Palo Alto’s aesthetics, noise and other
ordinances;


2.     Verizon’s claims that it cannot underground its equipment are not credible; and 
3.     Approval should be granted to Verizon to install its cell towers only on the conditions that: a) the


company locate all of its equipment, except the antenna, underground, in flush-to-the-ground
vaults with no protuberances; and b) none of its equipment may exceed the noise levels
permitted by Palo Alto’s ordinances.  


 
Please listen to your constituents and DO NOT allow installations of these intrusive cell towers in our
neighborhoods.
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: Vote NO on Verizon Cell Towers
Date: Monday, May 21, 2018 9:44:31 AM


From: Robert Lum [mailto:outrageouslums@gmail.com] 
Sent: Monday, May 21, 2018 12:00 AM
Cc: Council, City; Clerk, City; Architectural Review Board
Subject: Vote NO on Verizon Cell Towers
 
 
 


Dear City Council,


Please overturn the decision to allow Verizon to install hundreds of pounds of
ugly, noisy and potentially hazardous equipment on poles within a few yards of
Palo Alto homes.


1. Verizon’s on-the-pole installations do not comply with Palo Alto’s
aesthetics, noise and other ordinances;


2. Verizon’s claims that it cannot underground its equipment are not credible;
and 


3. Approval should be granted to Verizon to install its cell towers only on the
conditions that: a) the company locate all of its equipment, except the
antenna, underground, in flush-to-the-ground vaults with no protuberances;
and b) none of its equipment may exceed the noise levels permitted by Palo
Alto’s ordinances.  


 
Please listen to your constituents and DO NOT allow installations of these
intrusive cell towers in our neighborhoods.
 
Robert Lum



mailto:arb@cityofpaloalto.org

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=7b161ba2e2fe4366a8afc0bc0ef2d401-arbalew

mailto:osma.thompson@gmail.com

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=31fd51cfccf04379b73d52a5954bb67a-arbpbaltay

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=88c811f683f44dcc9ba9877272500b57-arbrgooyer

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=49d5f3989c8442c780715815d2331adb-wynne.furth

mailto:Rebecca.Atkinson@CityofPaloAlto.org

mailto:Amy.French@CityofPaloAlto.org






From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: over turn the directors decision to allow Verizon to install equipment in residential areas.
Date: Monday, May 21, 2018 9:42:31 AM


From: Ann Bowers [mailto:asbowers@noycefdn.org] 
Sent: Sunday, May 20, 2018 4:02 PM
To: Council, City
Cc: Architectural Review Board
Subject: over turn the directors decision to allow Verizon to install equipment in residential areas.
 
please overturn the directors decision to allow Version to install equipment in residential areas!!
I live right next to one of those poles . And am not at all happy that you would allow Verizon to install
this equipment. They will gain from putting in more equipment but the residents will not!!
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: please overturn Verizon decision
Date: Monday, May 21, 2018 9:42:45 AM


From: Tina Chow [mailto:chow_tina@yahoo.com] 
Sent: Sunday, May 20, 2018 5:05 PM
To: Council, City
Cc: Clerk, City; Architectural Review Board
Subject: please overturn Verizon decision
 
Dear City Council,


I’m writing to ask you to overturn the decision to allow Verizon to install small cell
towers in Palo Alto neighborhoods. As a resident, I see no added benefit of these
towers. Cell coverage is already great and people mostly use wifi (not 4G) in their
homes. In addition these towers create problems with aesthetics and noise, not to
mention decreasing property values for the homes located near these new antennas
(due to public awareness of health effects from cell tower electromagnetic fields).
Verizon is claiming that they are unable to put their equipment underground - but this
is doable, they just don’t want to spend the money! Verizon’s claims that these
additional small towers are necessary are also hard to believe, and the rent they
would pay to the city is unreasonably tiny (why?).


These proposed towers will have a big negative impact on the quality of life in Palo
Alto. I urge you to over turn the decision and to not allow Verizon to proceed with its
plans. In addition, I urge the City Council to put in place strong city ordinances to
prevent this and similar future proposals from being allowed without long-term
planning and safety studies. Other cities have achieved this and we can too.


Sincerely,
Tina Chow
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From: Architectural Review Board
To: Lew, Alex; Osma Thompson (osma.thompson@gmail.com); Baltay, Peter; Gooyer, Robert; Furth, Wynne
Cc: Atkinson, Rebecca; French, Amy
Subject: FW: pole-top cell equipment: would you accept one on the corner of your lot?
Date: Monday, May 21, 2018 9:44:42 AM


From: Dan Adams [mailto:dan_adams@alumni.stanford.edu] 
Sent: Monday, May 21, 2018 12:39 AM
To: Council, City; Architectural Review Board; Clerk, City
Subject: Fwd: pole-top cell equipment: would you accept one on the corner of your lot?
 
Dear City Council, ARB members, and City Clerk,


I understand the former Planning Director's decision regarding Verizon and pole-mounted
communications equipment will be discussed again in response to the appeal from United
Neighbors. I encourage you to require the communication companies to provide better
solutions for our neighborhoods even if the costs are higher to these companies. In particular,
the noise from what I presume are the cooling fans in the current installations in our
neighborhood disturb the peace and quiet for those who come within 30 or 40 feet of these
installations. While the noise is not loud, it is very noticeable, and is particularly annoying
during the quiet morning and evening times. Zero-noise systems must be possible and should
be required. It wouldn't hurt to eliminate the eye-sore aspects of the pole-mounted systems as
well.


Regards,


Dan Adams
3550 Whitsell Ave
Palo Alto
 


---------- Forwarded message ----------
From: Dan Adams <dan_adams@alumni.stanford.edu>
Date: Mon, Mar 5, 2018 at 4:48 PM
Subject: pole-top cell equipment: would you accept one on the corner of your lot?
To: arb@cityofpaloalto.org, city.council@cityofpaloalto.org


Hello members of the ARB and City Council,
 
I understand there is now a proposal to remove the Architectural Review Board from the
process of approving the deployment of pole-top cell equipment in Palo Alto neighborhoods.
If this is true, it is imperative to add to the approval process some other reviewing body which
can represent the interests of those who would have to live, on a daily basis, with the noise,
eye-soreness (made-up word, but seemingly appropriate for this issue), and unknown effects
of EM radiation from the pole-top equipment.
 
If one of these units was to be deployed on a pole which was on the edge of your lot, would
you willingly accept this? Would you be happy to have a new source of white noise always
audible on your property, to enjoy when you are sitting out in your yard on a quiet spring day?
 
Instead of accepting more of these things into our neighborhoods, please push the utilities to



mailto:arb@cityofpaloalto.org

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=7b161ba2e2fe4366a8afc0bc0ef2d401-arbalew

mailto:osma.thompson@gmail.com

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=31fd51cfccf04379b73d52a5954bb67a-arbpbaltay

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=88c811f683f44dcc9ba9877272500b57-arbrgooyer

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=49d5f3989c8442c780715815d2331adb-wynne.furth

mailto:Rebecca.Atkinson@CityofPaloAlto.org

mailto:Amy.French@CityofPaloAlto.org

mailto:dan_adams@alumni.stanford.edu

mailto:arb@cityofpaloalto.org

mailto:city.council@cityofpaloalto.org





come up with a solution which is appropriate for use in residential areas.
 
 
I wrote the following last year and am including this text again, for reference.
 
To the ARP and City Council on Dec 3, 2017:
 
I believe there must be a better way to handle cell reception problems rather than putting
noisy, ugly equipment teetering above people's houses and sidewalks. We should push the
telecoms to use other means which don't intrude on the neighborhoods.
 
In many of Palo Alto's neighborhoods, the rare moments of wonderful quiet (already rare and
sandwiched between traffic noise, airplane noise and other noises) pull us back to a feeling of
calm and provides a little break from the energy and bustle of daily routines. The pole-top cell
equipment cooling fans seem to run constantly, from what I can tell from the units I run by in
our neighborhood. From what I have experienced, the sound is noticeably audible from a
distance of about 25 feet. The white noise is certainly audible when walking by, and must also
be audible in the yards. It seems likely the noise can be heard in the homes of the properties
where the equipment is located, at least if the windows are open. While the sound level
probably meets the city noise ordinances in terms of measured dB above ambient, the quality
of the sound is very different from quiet ambient noise and so is certainly noise pollution
which should be kept out of residential neighborhoods.
 
If you are considering allowing Verizon and others mount these devices on poles, please do
this on condition they find a way to use passive cooling rather than fans. Even better, please
find other solutions which support cell reception but don't degrade the neighborhood
environments.
 
These devices in our neighborhood also look terrible - like a ridiculous, top-heavy, off-
balance-and-leaning, patched-up, add-on, ill-considered solution. With our property values
and taxes, we should pass some of the cost to the companies and challenge them aggressively
to come up with a solution which looks and sound good, not terrible. We in Palo Alto seem to
think good products and good design are important. So why not hold the telecom providers to
high standards?
 
 
Regards,


Dan Adams and Star Teachout


3550 Whitsell Ave
Palo Alto, CA
 








From: Carnahan, David
To: Council, City
Cc: Amrutha Kattamuri; susan downs; Lait, Jonathan; Atkinson, Rebecca; Paul McGavin; Kniss, Liz (internal)
Subject: RE: 5/21/18 Independent Appeals of the Independent Cell Tower Applications in Verizon Wireless Project 17PLN-


00169
Date: Friday, May 18, 2018 2:25:21 PM


Good afternoon Council Members,
 
Find correspondence below relating to Agenda Item Number 6 on Monday’s Council Agenda.
 
This correspondence is part of the public record for Verizon Wireless Project 17PLN-00169 and will
also be retained with Public Letters to Council.
 
Thank you,
 


David Carnahan, Deputy City Clerk, MPA
O: 650-329-2267 | E: david.carnahan@cityofpaloalto.org


 
 


From: Paul McGavin [mailto:paul.mcgavin@scientists4wiredtech.com] 
Sent: Friday, May 18, 2018 1:32 PM
To: Kniss, Liz (internal) <Liz.Kniss@CityofPaloAlto.org>; Carnahan, David
<David.Carnahan@CityofPaloAlto.org>
Cc: Amrutha Kattamuri <vkattamuri@yahoo.com>; susan downs <susanrdowns@hotmail.com>; Lait,
Jonathan <Jonathan.Lait@CityofPaloAlto.org>; Atkinson, Rebecca
<Rebecca.Atkinson@CityofPaloAlto.org>
Subject: 5/21/18 Independent Appeals of the Independent Cell Tower Applications in Verizon
Wireless Project 17PLN-00169
 
Dear Mr. Carnahan and Mayor Kniss.


Will you please ensure that this email gets into the public record for Verizon
Wireless Project 17PLN-00169?


We will will bring our PowerPoint presentation loaded onto a USB stick and
onto a MacBook Pro laptop, equipped with a mini-display port . 


We must prepare 20-minute, 10-minute and 5-minute versions of our
presentation, since we have still not heard from Mayor Liz Kniss about
whether or not she will respect Amrutha Kattamuri's and Susan Down's
due process for the Appeal AP-18-8 at the 5/21/18 City Council hearing.
We would appreciate hearing from her by 5:00 pm today, May 18, 2018. It
would save us some work over the weekend.
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Earlier today, we left Mayor Kniss another voicemail message on her cell
phone: 650-888-8671, asking her to please respond. We also left another
message for Jonathon Lait  at 650-329-2679. We have heard back from
neither. Mayor Kniss, will you please respond by email or return our call by
5:00 pm today? You can reach Amrutha Kattamuri at 408-226-8821 or Paul
McGavin at 415-382-4040.


From the Palo Alto City Council Procedures


Paragraph A: In the case of a quasi-judicial/planned community
hearing for which there are two or more appellants, the time allowed
for presentation and rebuttal shall be divided among all appellants, and
the total time allowed for all appellants shall be a total of twenty
minutes for the opening presentation and six minutes for rebuttal
before the hearing is closed; 


Paragraph B: However, under no circumstances shall an individual
appellant be given less than five minutes for presentation and three
minutes for rebuttal.


>>> On 5/17/18 @ 4520pm, Paul McGavin wrote to Mayor Kniss:


It is illogical to apply paragraph B and not apply paragraph A to
Amrutha Kattamuri and Susan Downs' joint appeal because there is
only one appeal attached to Amrutha Kattamuri and Susan
Downs' payment of $280 and that appeal is AP-18-8.


Mayor Kniss, will you please respond by granting of "twenty minutes for
the opening presentation and six minutes for rebuttal before the
hearing is closed" to Amrutha Kattamuri and Susan Downs' joint appeal
(AP-18-8) on the City Council date of your choice by specifying the
date and responding to this email?


Jonathon Lait made an error by grouping into one agendized item on the
5/21/18 City Council agenda -- seven separate, independent appeals (for
which the City of Palo Alto collected seven separate, independent appeal
fees from the appellants) regarding 11 separate, independent cell tower
applications (for which the applicants paid the City of Palo Alto 11 separate,







independent application fees).All of this substantial evidence is in the
public record.


By mistakenly grouping these separate, independent business transactions
into a single agenda item, the City of Palo Alto is violating the due process
rights of the appellants. We are asking the City of Palo Alto to correct this
mistake by listing each of the seven separate, independent appeals as seven
separate, independent agenda items. Problem solved. In doing so, the
City has the ability to scheduled these independent appeals on different
dates, ensuring there is no undue time pressures for any one City Council
meeting.


We are asking for immediate relief from this mistake in the agenda and a
solution from Mayor Kniss based on the substantial evidence is in the public
record which must take priority over the mistake made by Jonathon Lait
when he drafted the agenda. The City Clerk's office just accepting this
mistake without any critical thinking or analysis is very disappointing.


The stonewalling that we have experienced this week at the hands of City of
Palo Alto employees is both discouraging and damaging. We will not allow
bureaucratic inertia to steal our rights. We are defending our rights in the
appeal process of these unnecessary intrusive, ugly, noisy and hazardous
so-called "Small Cell" Cell towers planned for our residential neighborhood.


Thank you.


>>> On 5/18/18, David Carnahan wrote:


Amrutha,
See below, please let me know if you have follow-up questions,


David Carnahan, Deputy City Clerk, MPA
O: 650-329-2267 | E: david.carnahan@cityofpaloalto.org


From: Amrutha Kattamuri [mailto:vkattamuri@yahoo.com] 
Sent: Friday, May 18, 2018 12:30 PM
To: Clerk, City <city.clerk@cityofpaloalto.org>; Carnahan, David
<David.Carnahan@CityofPaloAlto.org>
Cc: Paul McGavin <paul.mcgavin@scientists4wiredtech.com>
Subject: Mechanics for bringing our presentation slides
 
Hi David,
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Please confirm the following ASAP:
 
We are planning to bring our presentation deck for the appeals
hearing on Monday, May 21st.
 
Option 1. We can email you our presentation over the weekend. 
                Carnahan: Please email both
david.carnahan@cityofpaloalto.org and
beth.minor@cityofpaloalto.org, before 3pm on Monday. The
presentation would be loaded on the City computer in the
Chambers (part of Option 2).
 
Option 2: We can use the city laptop to download and show our
presentation at the hearing - before the meeting. How do we
secure city laptop? Is there a procedure?
            Carnahan: The City computer is connected to the Internet
and could be used to download the presentation. Alternately, the
presentation could be loaded on the City computer via a USB stick
or from an email to Beth and myself. With this option, we would
appreciate receiving the email by 3pm or a USB stick at the
beginning of the meeting. The computer is protected by the City’s
internal network security protocols, however, I am not familiar with
these details. 
 
Option 3: Bring our own laptop with the presentation
 
a. Make sure to bring the presentation saved on a USB stick 
            Carnahan: Thank you, backups are important in case any
difficulties arise connecting your laptop.
 
b. We have to make sure to bring a VGA cable
            Carnahan: No need to bring the cable. The Chambers has
a VGA cable that can be connected to the VGA port on your
laptop. We have a few adapters, such as a mini-display port to
VGA for Apple laptops. 
  
 
Thanks,
Amrutha
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-- 
Regards,


Paul McGavin
Scientists For Wired Technology
work: 415-382-4040
text: 707-939-5549
skype: paulmcgavin
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From: Atkinson, Rebecca
To: "elum@ejlwireless.com"
Subject: RE: Verizon Small Cells Cluster 1
Date: Friday, May 18, 2018 10:02:00 AM


Dear Earl Lum,
Good morning.
You might be able to find the information you are interested in from the following weblinks.
Please let me know if you have any further questions.
Regards,
Rebecca
 


·         17PLN-00169 Project Webpage - https://www.cityofpaloalto.org/news/displaynews.asp?
NewsID=3999


·         May 21 Council Agenda: https://www.cityofpaloalto.org/civicax/filebank/documents/65028
·         City Manager’s Report on Vinculums/Verizon Cluster 1:


https://www.cityofpaloalto.org/civicax/filebank/documents/65023
 
 
 


 
Rebecca Atkinson, PMP, AICP, LEED Green Associate | Planner | P&CE Department
250 Hamilton Avenue | Palo Alto, CA 94301
T: 650.329.2596 | F: 650.329.2154 |E: rebecca.atkinson@cityofpaloalto.org
 
Online Parcel Report | Palo Alto Municipal Code
Planning Forms & Handouts | Planning Applications Mapped
 


 


From: elum@ejlwireless.com [mailto:elum@ejlwireless.com] 
Sent: Thursday, May 17, 2018 10:38 PM
To: Atkinson, Rebecca
Cc: elum@ejlwireless.com
Subject: Verizon Small Cells Cluster 1
 
Hello Rebecca,
 
Is there an updated filing for the approval version of the small cell with the tapered antenna
shroud and the long box hiding the radios on the poles? I did not see any additional or
modified drawings under the original:
 
File Number
17PLN-00033


Thank you advance for your help.


Best regards,
Earl Lum
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President
EJL Wireless Research LLC
650-430-2221








From: Amrutha Kattamuri
To: Kniss, Liz (internal); Council, City; Architectural Review Board
Cc: Lait, Jonathan; Minor, Beth; susan downs; Paul McGavin; Carnahan, David; Atkinson, Rebecca; Cervantes,


Yolanda; French, Amy; Clerk, City; Stump, Molly
Subject: Re: Need Due Process Respected for Presentation and Rebuttal Time for Verizon Wireless Project 17PLN-00169


Appeal
Date: Friday, May 18, 2018 12:22:09 PM
Attachments: image.png
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Hi Mayor Kniss,


We have been trying to contact you for the past one week and still waiting for a response from you.


Could you please call back and/or email us with your response to our request below. 


We would really appreciate if you could let us know by the end of the day today so we can prepare our
presentations accordingly for our appeal hearing on Monday. May 21st.


Thanks,
Amrutha


From: Amrutha Kattamuri <vkattamuri@yahoo.com>
To: Liz Kniss <liz.kniss@cityofpaloalto.org>; Paul McGavin <paul.mcgavin@scientists4wiredtech.com> 
Cc: Jonathan Lait <jonathan.lait@cityofpaloalto.org>; Ms. Beth Minor <beth.minor@cityofpaloalto.org>;
susan downs <susanrdowns@hotmail.com>
Sent: Thursday, May 17, 2018 5:31 PM
Subject: Re: Need Due Process Respected for Presentation and Rebuttal Time for Verizon Wireless
Project 17PLN-00169 Appeal


Dear All,
I just looked at the Agenda and minutes for the upcoming city council meeting on May 21st, Monday.


Under HEARINGS REQUIRED BY LAW,  It is stated that "Applicants and/or appellants may have up to
ten minutes at the outset of the public discussion to make their remarks and up to three minutes for
concluding remarks after other members of the public have spoken."


Does this mean that my co-appellant (Dr. Susan Downs) and I get 26 minutes altogether to present our
arguments?  A few subject matter experts might also be presenting on our behalf.


Could you please confirm this ASAP so that we can prepare accordingly.


Thanks,
Amrutha


On Thursday, May 17, 2018, 10:23:17 AM PDT, Amrutha Kattamuri <vkattamuri@yahoo.com> wrote:


Hello Mayor Kniss,
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I am also still trying to schedule an appointment to speak with you about this one-on-one or over the
phone, even though I got to request the council for my entitled minutes during oral communications at the
City Council meeting that happened on May 14th, Monday.  


I, therefore kindly request a letter from you stating that you will grant the time to which me (Amrutha
Kattamuri) and my co-appellant Dr. Susan Downs are entitled: " twenty minutes for the opening
presentation and six minutes for rebuttal", as stated in the current Palo Alto City Council Policy
and Procedures. 


This is an excellent opportunity for building awareness and thoroughly presenting all the data, legalities
(Guidance for the city council to oppose this application without any (negative) legal implications) and
several other strong arguments on this extremely important topic, which would be beneficial for all of us,
as this is a serious public health issue.


Looking forward to hearing from you.


Thank You!


Best Regards,
Amrutha


On Wednesday, May 16, 2018, 4:52:45 PM PDT, Paul McGavin
<paul.mcgavin@scientists4wiredtech.com> wrote:


Dear Mayor Kniss:


I just heard from Jonathon Lait. This decision, apparently, is up to you,
Mayor Kniss. 


City Clerk Minor and Assistant Planning Director Lait said they did not have
the authority to make this decision, yet they made the initial erroneous
determination to limit these seven independent, separate appeals for
Verizon Wireless Project 17PLN-00169 to five minutes for presentation and
three minutes for rebuttal.


Mayor Kniss, we are respectfully asking for you to correct this mistake and to
provide a rationale for whatever determination you make by close of
business on Thu 5/17/18. It is reasonable to have the decision tomorrow
because the appellants will need the remaining five days to prepare for
either 8 minutes or 26 minutes, which represents quite a difference.


Mr. Lait was unwilling to provide a single reason why the City of Palo Alto,
which has already accepted seven independent, separate payments of
$280 for seven independent, separate appeals would apply paragraph
B, below, to Amrutha Kattamuri and Susan Downs' joint appeal and not







Paragraph A. 


Paragraph A: In the case of a quasi-judicial/planned community
hearing for which there are two or more appellants, the time allowed
for presentation and rebuttal shall be divided among all appellants, and
the total time allowed for all appellants shall be a total of twenty
minutes for the opening presentation and six minutes for rebuttal
before the hearing is closed; 


Paragraph B: However, under no circumstances shall an individual
appellant be given less than five minutes for presentation and three
minutes for rebuttal.


This is  is simply a matter of reading Palo Alto City Council procedures and
applying logic. The payments establish that each appeal is separate. Mr. Lait
and the City clerk acknowledge this fact.


Once that fact has been established, then it is illogical to apply paragraph B
and not apply paragraph A to Amrutha Kattamuri and Susan Downs' joint
appeal because there is only one appeal attached to Amrutha
Kattamuri and Susan Downs' payment of $280 and that appeal is AP-
18-8.


If the City is applying paragraph B and not apply paragraph A to Amrutha
Kattamuri and Susan Downs' joint appeal then the City is extorting $240 of
each $280 appeal fee collected


Treating the 7 separate independent appeals as one appeal means that
the one appeal fee should $280 should have been collected (not 7 x
$280, which the evidence shows was collected)


$280/7 = $40 the portion shared by each of the seven appeals, if they
are treated as one appeal


$280 paid - $40 = $240 refund due per appeal


If the City of Palo Alto keeps the $280 fee and subsequently forces
appellants of independent, separate appeals to accept only five minutes for
presentation and three minutes for rebuttal, then due process has been







violated.


This logic is both clear and unassailable. 


Mayor Kniss, will you please respond with the granting of " twenty minutes
for the opening presentation and six minutes for rebuttal before the hearing
is closed" to Amrutha Kattamuri and Susan Downs' joint appeal (AP-18-8)
on the City Council date of your choice  by specifying the date and
responding to this email?


Thank you.


>>> On 5/16/18, Paul McGavin wrote to Jonathon Lait:


May 16, 2018


Hi, Jonathon,


I will look forward to speaking with you after you return from your
budget meeting later today. You can reach me at 415-382-4040.


This is the list of seven separate, independent appeals to the
City of Palo Alto regarding Verizon Wireless Project 17PLN-00169
as evidenced by seven separate, independent payments
collected by the City of Palo Alto (see the images, below). These
appeals are currently scheduled for the 5/21/18 City Council
meeting.


1. Appeal — Ap-18-2: Herc Kwan, 2490 Louis Rd. (27 pages)  -- single
signer, appealed one pole, Node #129


2. Appeal — Ap-18-3: Francesca Kautz, 3324 South Court (8 pages) --  
single signer, appealed one pole, Node #143


3. Appeal — AP-18-4: Christopher Lynn, 2802 Louis Rd. (5 pages) -- single
signer, appealed one pole, Node #130


4. Appeal — AP-18-5: Jeanne Fleming, 2070 Webster St. (20 pages) --
single signer, appealed 11 poles


5. Appeal — AP-18-6: RK Partharathy, 3409 Kenneth Dr. (12 pages) --
single signer, appealed one pole, Node #134


6. Appeal — AP-18-7: Russell Targ, 1010 Harriett St. (46 pages) -- dual
signer (Russell Targ & Patricia Targ) appealed 11 poles


7. Appeal — AP-18-8: Amrutha Kattamuri, 3189 Berryessa St. (126 pages) -
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- dual signer (Amrutha Kattamuri & Susan Downs) appealed 11 poles


In Appeal AP-18-8, dually-signing appellants, Amrutha Katamuria
and Susan Downs, deserve to have their due process respected
by the City of Palo Alto by scheduling their separate,
independent appeal on a date that can accommodate the full
presentation and rebuttal time they are due per the Palo Alto City
Council procedures: "twenty minutes for the opening presentation
and six minutes for rebuttal before the hearing is closed"


Will you please confirm today in writing that the City of Palo Alto
will grant dually-signing appellants, Amrutha Katamuria and Susan
Downs "twenty minutes for the opening presentation and six
minutes for rebuttal before the hearing is closed" for the date you
so choose? They are open to being assigned to a City Council
meeting date other than 5/21/18, in recognition that each City
Council meeting must be managed by the mayor to limit its
overall duration. 


Francesca Kautz, we understand, would also benefit from
scheduling on another date because she will be out of town on
5/21/18. You can check directly with her. As Russell and Patricia
Targ are also dual signers on their appeal (AP-18-7), they may be
in the same position Amrutha and Susan Downs are in -- being
the appeals requiring the longest presentation times and being
appeals scheduled at the end of the list -- making it more likely
that the time for these appeals could be cut short by the Mayor, in
order to manage overall meeting duration. Please check directly
with the Targs about this.


CITY OF PALO ALTO CITY COUNCIL PROCEDURES AND
PROTOCOLS HANDBOOK
 https://www.cityofpaloalto.org/civicax/filebank/documents/8258


D. Specific Requirements and Time Limits (emphases in
red were added)


2) Other Agenda Items 
Public comments or testimony on agenda items other
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than Oral Communications shall be limited to a
maximum of three minutes per speaker unless
additional time is granted by the presiding officer.  The
presiding officer may reduce the allowed time to less
than two minutes if necessary to accommodate a larger
number of speakers. 


3) Spokesperson for a Group 
When any group of people wishes to address the
Council on the same subject matter, the presiding
officer will request that a spokesperson be chosen by
the group to address the Council.  Spokespersons who
are representing a group of five or more people who
are present in the Council chambers will be allowed ten
minutes and will to the extent practical be called upon
ahead of individual speakers. 


4) Quasi-Judicial/ Planned Community Hearings 
In the case of a quasi-judicial/planned community
hearing, single applicants and appellants shall be given
ten minutes for their opening presentation and three
minutes for rebuttal before the hearing is closed.  


In the case of a quasi-judicial/planned community
hearing for which there are two or more appellants, the
time allowed for presentation and rebuttal shall be
divided among all appellants, and the total time allowed
for all appellants shall be a total of twenty minutes for
the opening presentation and six minutes for rebuttal
before the hearing is closed; 


However, under no circumstances shall an individual
appellant be given less than five minutes for
presentation and three minutes for rebuttal.


In the event a request is made and the need for
additional time is clearly established, the presiding
officer shall independently, or may upon advice of the
city attorney, grant sufficient additional time to allow an







adequate presentation by the applicant or appellant in a
hearing required by law.


This is the evidence which should secure proper due process for
Amurtha's and Susan's dually-signed appeal:



























Transcript of Amrutha Kattamuri's public comment to the
Palo Alto City Council on 5/14/18:


"Good evening commissioners. My name is Amrutha
Kattamuri. I am here to follow up on an email request that
was sent to you and the City Clerk around noon today that
asked each of you to please correct a serious due process
error  for the seven separate, independent appeals of
Verizon Wireless Project 17PLN-00169 -- an 11-Cell tower
application for residential zones in Cluster one, the mid-town
Neighborhood of Palo Alto.


I am a homeowner and I am facing over a $200,000 drop in
my home value if the City forces these cell towers into our







neighborhood. That is why I need my due process to be
protected so that I will have sufficient time to defend my
rights and my property from this attack.


Specifically, I need the time specified by the PALO ALTO CITY
COUNCIL PROCEDURES AND PROTOCOLS HANDBOOK:
Section D(4)


"In the case of a quasi-judicial/planned community
hearing for which there are two or more appellants,
[myself and fellow Palo Alto resident, Dr. Susan Downs]
the time allowed for presentation and rebuttal shall be
divided among the appellants, and the total time
allowed for the appellants shall be a total of twenty
minutes for the opening presentation and six minutes
for rebuttal before the hearing is closed;"


This is clearly in this City Council's procedures. The problem
is that the City Clerk and/or the City Council are cutting
corners on due process. They are attempting to group our
separate, independent appeal with six other separate and
independent appeals and then cut our time back to five
minutes with a three-minute rebuttal. This is not enough time
to adequately defend my home. My home that we bought six
years ago. Our major life's investment.


The solution is simple: 


1.    List each separate, independent appeal as a separate
agendized item


2.    Schedule no more than three of these separate,
independent appeals in any one City Council meeting in
order to balance the due process rights of the appellants
and the needs for the City Council to run meetings of
reasonable length.


That is my reasonable request tonight. I love America for its
democracy. I am standing up for my rights.







The City of Palo Alto has established through transactions in
the public record that Palo Alto collected seven separate,
independent $280 fees for these seven separate,
independent appeals. There is no basis to list them as one
agendized item, solely to limit our time.


Due process truly matters when the City of Palo Alto is
attempting to . . . 


Significantly damage Palo Alto residents' property
values
Force the City of Palo Alto and its residents to take on
unnecessary liabilities
Violate Federal ADA and other laws by creating
permanent access barriers to residents' own homes and
communities 
Violate Palo Alto's residents inalienable rights to privacy
and safety


. . . all of which would occur if this Verizon Wireless
application is approved, as-is -- as clearly explained in the
substantial evidence that is already in the Palo Alto public
record.


I will need your help tomorrow to correct this error in the
agenda and make sure that Palo Alto is not the place where
Democracy goes to die and cell towers metastasize."


 I will look forward to your call later today.


-- 
Regards,


Paul McGavin


-- 
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Regards,


Paul McGavin
Scientists For Wired Technology
work: 415-382-4040
text: 707-939-5549
skype: paulmcgavin
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From: Amrutha Kattamuri
To: Council, City; Carnahan, David; Architectural Review Board; Clerk, City
Cc: susan downs; Lait, Jonathan; Atkinson, Rebecca; Paul McGavin; Kniss, Liz (internal)
Subject: Studies to be placed into the public record for Verizon Wireless Project 17PLN-00169 -- Part 1
Date: Friday, May 18, 2018 3:53:45 PM


Hello All,


Could you please place this email with the links below into the public
record for Verizon Wireless Project 17PLN-00169?


1. This recent expose on wireless industry attempts to halt information on
health impacts linked to cell phones in The Nation. Mark Dowie is
somewhat local - Marin - and I am sure would speak to you if you wanted
to ask him about this:
https://www.thenation.com/arti cle/how-big-wireless-made-us- think-
that-cell-phones-are-saf e-a-special-investigation/


2. Two major studies have been released in the past few months
demonstrating clear links cancer from wireless radiation. One is the US
National Toxicology Program (NTP) research demonstrating "clear
evidence" of cancer from their study on cell phone radiation, and a study
by a respected research institute in Italy - the Ramazzini Institute -
replicating cell tower base radiation and finding the same brain  and heart
tumors as the NTP study - both on rats and mice engineered to be similar
to human biology. https://www.scientifi camerican.com/article/new-
studies-link-cell-phone- radiation-with-cancer/


3. Last year, the California Department of Public Health was forced to
release guidelines its own scientists had created - but that had been
suppressed for seven years.  https://www.cdph.ca.gov/Progr
ams/OPA/Pages/NR17-086.aspx


Thanks,
Amrutha
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From: Amrutha Kattamuri
To: Council, City; Carnahan, David; Architectural Review Board; Clerk, City
Cc: susan downs; Lait, Jonathan; Atkinson, Rebecca; Paul McGavin; Kniss, Liz (internal)
Subject: Studies to be placed into the public record for Verizon Wireless Project 17PLN-00169 -- Part 2
Date: Sunday, May 20, 2018 9:34:19 AM
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Hello All,


List of studies/videos/articles/data/ attachment of letters and Studies to
be  placed into the public record for Verizon Wireless Project 17PLN-
00169 -- Part2


 1.       No significant gap in coverage videos – sent to ARB, City Council,
City Clerk and Planning Dept on April 30 th 2018


 
a.     2018-0422 No Significant Gap in Verizon Coverage in Palo Alto, CA: Cluster
One
https://www.youtube.com/watch?v=DWSz-LLLJwI&feature=youtu.be
b.     2018-0422 No Significant Gap in Verizon Coverage in Palo Alto, CA: Cluster
Two
https://www.youtube.com/watch?v=3FN5bV_do3Q&feature=youtu.be


     


        2 . Articles/Videos Sent on March 13th 2018


a.     Senator Blumenthal, Representative Eshoo Urge FCC to Enforce
Exposure Limits for Those    Who Work Near Wireless Towers


 Senator Blumenthal, Representative Eshoo Urge FCC to Enforce Exposure Limits for
Those Who Work Near Wireless Towers


 


Senator Blumenthal, Representative Eshoo Urge FCC to
Enforce Exposure Li...
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Enforce Exposure Li...
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TO THE HONORABLE EDMUND G. BROWN, JR. 



FROM EXPERTS WORLDWIDE IN 



OPPOSITION TO SB 649 
 



 



 



September 19, 2017 



 



Dear Gov. Brown: 



 



SB 649 is on your desk awaiting your decision, and we respectfully urge a veto. This bill denies 



citizens and local governments the right to a voice as to where 50,000 or more new cell towers, 



spaced every two to ten homes, will soon be placed. Telecom will be erecting towers in the 



rights-of-way, and placing them on utility poles and lampposts in front of our homes, schools, 



places of worship and businesses. There will be no escaping the cell towers or the radiation 



emitted from them. SB 649 fails to mandate monitoring of radiation levels from these cell towers 



at a time when the FCC is closing their regional monitoring offices. A failure to monitor is a 



failure to regulate. 



 



SB 649 has passed through the Senate and Assembly despite opposition from the cities of Los 



Angeles, San Francisco, and San Jose as well as 297 other cities, the Teamsters, AARP, 



Environmental Working Group, Environmental Health Trust, Communications Workers of 



America, the League of Cities, California Brain Tumor Association, a host of environmental and 



justice groups, and leaders of 47 out of 58 California counties.  



 



There is a substantial body of evidence that this technology is harmful to humans and the 



environment. The 5G millimeter wave is known to heat the eyes, skin and testes, and the 



ubiquitous placement of these towers will expose California’s population 24/7. Of particular 



concern are the most vulnerable among us -- the unborn, children, the infirm, the elderly and the 



disabled. It is also expected that populations of bees and birds will drastically decline. 
 



Ironically, the strongest among us, the firefighters, received an exemption from SB 649. After 



years of their stations being targeted for cell tower placement, SPECT brain scan testing among a 



group of California firefighters revealed abnormalities that included cognitive impairment. This 



translated to firefighters occasionally getting lost while driving their emergency equipment 



through the streets in the same town they grew up in. Infertility and miscarriages plagued the 



department. Perhaps most shocking of all, the cell tower near the station was measured at 



1/1000th of the allowed limit set by the FCC. 



 



We support the fire station exemption of SB 649. If the firefighters are impaired, we are all at 



risk. Yet this exemption protects the strongest of the strong and forces the most vulnerable 



among us to live with the greatest exposure. We find that unacceptable. We also find the health 



risks both real and deeply concerning. 
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In May 2016 the National Toxicology Program, part of the U.S. National Institutes of Health, 



released partial results of a $25,000,000 study on laboratory animals which showed a link 



between the RF (wireless) radiation and two types of cancer, prompting the American Cancer 



Society’s chief medical officer to note that the results “mark a paradigm shift in our 



understanding of radiation and cancer risk.’’ The NTP study also found DNA breakage in brain 



cells, confirming multiple studies dating back to 1994. The NTP study follows the 2011 



classification by IARC, the World Health Organization's cancer committee, of radiofrequency 



electromagnetic fields -- including cell tower radiation -- as possibly carcinogenic to humans. 



This puts RF radiation in the same category as DDT. 



Our children are not just our progeny but the future of our state and our country. Keeping them 



safe must be a priority. Our homes must remain our sanctuaries. We currently have the option to 



turn wireless off at night, or to not use it at all. With SB 649 there is no "off" switch. Not only 



will SB 649 tie our hands as parents and private citizens, but this bill usurps ALL local control.  



 



In a time that begs for strong compassionate leaders, we are turning to you to reject this bill, and 



work with independent health and technology experts from around the world to devise a safer 



solution so that we can stay connected yet protected.  



 



Respectfully, 



 



Lennart Hardell, MD, PhD                                                  



Senior Consultant 



Department of Oncology 



University Hospital 



Orebro, Sweden 



 



Frank Clegg 



CEO, Canadians for Safe Technology (C4ST), Oakville, Canada 



Former President, Microsoft Canada 



 



Cindy Sage 



Sage Associates 



Co-Editor, BioInitiative Reports 



Montecito, California 



 



Martin Blank, PhD  



Department of Physiology (Ret) 



Columbia University 



New York City, New York 



 



Anthony B. Miller, MD 



Professor Emeritus 



Dalla Lana School of Public Health 



University of Toronto 



Canada 
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Devra Davis, PhD, MPH 



Visiting Professor, Hebrew University Hadassah Medical Center 



& Ondokuz Mayis University Medical School 



President, Environmental Health Trust 



Teton Village, Wyoming 83025 



 



Beatrice A. Golomb, MD, PhD 



Professor of Medicine 



UCSD School of Medicine 



San Diego, California 



 



Cindy Russell, MD 



Physicians for Safe Technology 



Menlo Park, California 



 



Susan Foster 



Medical Writer & Organizer, SPECT Brain Scan 



Study of California Firefighter (2004) 



Honorary Firefighter, San Diego Fire Department 



Rancho Santa Fe, California 



 



Ellie Marks, Director 



California Brain Tumor Association 



San Francisco, California 



 



Andrew A. Marino, PhD, JD 



Professor, Department of Neurology (Ret) 



LSU Medical School 



Shreveport, Louisiana 



 



Jerry L. Phillips, PhD 



Executive Director, Excel Centers 



Professor Attendant, Department of Chemistry & Biochemistry 



University of Colorado  



Colorado Springs, Colorado 



 



Martin L. Pall, PhD 



Professor Emeritus of Biochemistry and Basic Medical Sciences 



Washington State University 



Pullman, Washington 



 



Elihu D. Richter, MD, MPH 



Professor, The Hebrew University of Jerusalem 



The Hebrew University of Jerusalem  



Jerusalem Area, Israel 
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Paul Héroux, PhD             



Occupational Health Program Director 



Department of Epidemiology, Biostatistics and Occupational Health 



McGill University Medicine 



Montreal, Canada  



 



Dr. Yael Stein MD 



Physician and researcher of health effects of electromagnetic radiation 



Hebrew University – Hadassah Medical Center 



Jerusalem, Israel 



 



Dr. Erica Mallery-Blythe BMBS Soton 



Founder of PHIRE (Physicians' Health Initiative for Radiation and Environment) 



Trustee RRT (Radiation Research Trust) 



Scientific Advisor ORSAA (Oceania Radiofrequency Advisory Association) 



Medical Advisor ES-UK 



United Kingdom 



 



William J. Rea, M.D. 



Environmental Health Center - Dallas 



Dallas, Texas 
 



 













	



Beatrice Alexandra Golomb, MD, PhD 
Professor of Medicine 
UC San Diego School of Medicine 
9500 Gilman Drive, #0995 
La Jolla, CA 92093-0995 
Phone: 858 558-4950 x201 



 
 
 
Dear Governor Brown, 



 
 
 
 
 
September 18, 2017 



 



I urge in the strongest terms that you veto California SB 649. If you sign this bill, many people will 
suffer greatly, and needlessly, as a direct result. This sounds like hyperbole. It is not. 



 
My research group at UC San Diego alone has received hundreds of communications from people who 
have developed serious health problems from electromagnetic radiation, following introduction of new 
technologies. Others with whom I am in communication, have independently received hundreds of 
similar reports. Most likely these are a tip of an iceberg of tens or perhaps hundreds of thousands of 
affected person. As each new technology leading to further exposure to electromagnetic radiation is 
introduced – and particularly introduced in a fashion that prevents vulnerable individuals from avoiding 
it – a new group become sensitized to health effects. This is particularly true for pulsed signals in the 
radiowave and microwave portion of the spectrum, the type for which the proposed bill SB 649 will 
bypass local control. 



 
Mechanisms by which health effects are exerted have been shown to include oxidative stress (the type 
of injury against which antioxidants protect ,see optional section below), damage to mitochondria (the 
energy producing parts of cells), damage to cell membranes1, 21, and via these mechanisms, an impaired 
“blood brain barrier”3-5 (the blood brain barrier defends the brain against introduction of foreign 
substances and toxins; additionally, disruption can lead to brain edema6), constriction of blood vessels 
and impaired blood flow to the brain7, and triggering of autoimmune reactions8, 9. Following a large 
exposure, that depresses antioxidant defenses, magnifying vulnerability to future exposures, some 
persons no longer tolerate many other forms and intensities of electromagnetic radiation that previously 
caused them no problem, and that currently cause others no problem. But this group deserves – nay 
needs -- the right to be able to avoid these exposures. 



 
Affected individuals not only experience “symptoms” that “merely” cause them distress and 
suffering, when they are exposed – symptoms like headaches10, 11, ringing ears10, 11 and chest pain10 from 
impaired blood flow, heart rhythm abnormalities10, 11, and inability to sleep10, 11. These symptoms arise 
from physiological injury. Moreover, many experience significant health problems that can include 
seizures11, heart failure, hearing loss12-14 and severe cognitive impairment11, 15. The mechanisms 
involved are those also involved in development and progression of neurodegenerative conditions 
including Alzheimer’s disease16. 











	



. 



Fully half who were employed when their problems developed lost their job because of the 
problem, among participants of a survey we conducted. They reported that their condition had cost 
them up to 2 million dollars to date. Many had lost their homes. A number became homeless, and have 
swelled the ranks of so-called “EMF refugees”17-19. Among those affected, many were previously high 
functioning individuals – engineers, doctors, lawyers. The best and the brightest are among those whose 
lives – and ability to contribute to society –will be destroyed. High profile individuals with 
acknowledged electrohypersensitivity include, for instance, Gro Harlem Brundtland – the former 3-time 
Prime Minister of Norway and former Director General of the World Health Organization20; Matti 
Niemela, former Nokia Technology chief21; as well as the wife of Frank Clegg22, who formerly headed 
Microsoft Canada and is current head of Canadians for Safe Technology23. 



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



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



 
This is not a psychologically driven condition. Multiple objective physiological changes reflecting 
mechanisms of injury have been shown in persons with this condition24, 25. 



 
The role for oxidative stress, that has been shown in innumerable studies (below), is affirmed by 
evidence of a link of this condition to genetic variants in antioxidant defenses, that are less avid in 
defending against oxidative stress307  People cannot manipulate their genes, to produce such an outcome 
by suggestibility. 



 
An analysis by a University of Washington researcher showed that most studies funded by 
industry reported failure to show physiological effects. However, most studies without such 
industry bias affirmed effects. This is redolent of findings shown in medicine26, regarding which the 
former editor in chief of the BMJ (the British Medical Journal), Richard Smith, noted, based on findings 
of a study, “This {result} suggests that, far from conflict of interest being unimportant in the objective 
and pure world of science where method and the quality of data is everything, it is the main factor 
determining the result of studies.”27. So where articles deny injury from nonionizing radiowave- 
microwave radiation, there is commonly a stake aligned with financial benefit from such denial. 



 
Those who are affected are in desperate need of protection by our elected officials. They need 
creation of safe spaces and housing, and roadways to allow travel, not removal of any prospect of one; 
protection of local rights to make decisions - not removal of any recourse or ability to avoid what 
injures them. They are far more strongly in need of protections than a great many protected classes – 
their problems arose due to actions of others, against which they were given no control – and can be 
reversed, in most cases, if the assault on them is rolled back. Through no fault of their own, and in some 
cases against their will (e.g. before opt out was permitted with smart meters), they were subjected to an 











	



exposure that has altered their lives as they knew them, and forced them – needlessly - to the margins of 
society. 



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



 
This legislation, if passed, and the resulting unrestricted roll-out of this technology, will 
predictably and directly injure and disable a new group, and add depth of suffering to those already 
affected. 



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



 
In contrast, this bill seeks to abridge individual freedoms, and local rights, in the service of 
harming a vulnerable group, and creating a new one. 
(The common factor appears to be that in both cases, the direction is aligned with a powerful industry 
that influences political decisions.) Luckily, no abridgment of individual rights and freedoms is 
required to protect here. 



 
If any group can opt out (such as, I understand, firefighters*)28; then every group deserves that equal 
right. Others should not be second class citizens, subject to fewer protections. 



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



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



 
It was noted above that, among survey completers, fully half of those who were employed at the time 
they developed electrosensitivity, lost employment due to this problem. (This may understate the scope 
of the tragedy, since this most-affected group may be least likely to be able to respond to an online 
survey.) Many who previously had no problem navigating in the world are now restricted from 
access to basic services like hospital care, post offices and libraries because of these problems. With 
each new introduction of technology that exposes many to yet a new nondiscretionary source of 
electromagnetic radiation, particularly (but not exclusively) that which emits pulsed radiation in the 
radiowave-microwave part of the spectrum, a new group of people are affected; and the suffering of 
those who are already affected increases greatly. 











	



 



Please, defend the public and our future. Protect the rights of the individual and the locality, against a 
form of incursion that will lead to serious harm to some – and set a terrible precedent.  Please veto 
SB 649. 



 
Sincerely, 



 
Beatrice Alexandra Golomb, MD, PhD 
Professor of Medicine 
UC San Diego School of Medicine 



 
 
*Comment on the fire fighter exemption: “The legislature granted an exemption from SB 649 to the 
firefighters who requested it for health reasons. Throughout California firefighters have long complained 
of often disabling symptoms from cell towers on their stations. Cities frequently rent out space on fire 
stations to add to city revenue. …Symptoms experienced by the firefighters have included neurological 
impairment including severe headache, confusion, inability to focus, lethargy, inability to sleep, and 
inability to wake up for 911 emergency calls. Firefighters have reported getting lost on 911 calls in the 
same community they grew up in, and one veteran medic forgot where he was in the midst of basic CPR 
on a cardiac victim and couldn’t recall how to start the procedure over again…Prior to the installation of 
the tower on his station, this medic had not made a single mistake in 20 years. A pilot study (2004) of 
California firefighters showed brain abnormalities, cognitive impairment, delayed reaction time, and 
lack of impulse control in all 6 firefighters tested (https://ecfsapi.fcc.gov/file/7022117660.pdf). This 
study led to the overwhelming passage of Resolution 15 by the International Association of Firefighters 
in Boston in August 2004. Res. 15 called for further study and was amended to impose a moratorium on 
the placement of cell towers on fire stations throughout the US and Canada.”15 28



 



Clearly, others who experience similar problems also deserve protections. 
 
Optional – More on the Science 



There is a robust literature showing that electromagnetic radiation, including in 
nonionizing frequencies, and at levels29, 30 below those that are cause thermal effects 
(heating) – causes physiological effects, injury, and cell death –not only in humans but 
many animals and plants3, 7, 31-49. Unsurprisingly, industry has sought – against the tide of 
evidence to the contrary - to maintain that radiation must be ionizing or heating to cause 
injury. 



 
Scores or hundreds of studies show that radiation, including specifically radiowave- 
microwave spectrum radiation, and including low-level exposure, can impair antioxidant 
defenses, increase “oxidative stress” (free radical injury) and damage mitochondria, the 
energy producing parts of cells1, 2, 34, 50-6930, 70-104105-13646, 137-171. These effects occur with 
ionizing and nonionizing radiation, at thermal and subthermal levels. (Indeed, much or most 
of the damage by ionizing radiation, and radiation above the thermal limit, occurs by 
mechanisms also documented to occur without ionization, and below the thermal limit.) These 











	



mechanisms cohere with the mechanisms documented to play a role in symptoms and health 
conditions that are reported in those who are electrosensitive – extending to seizures172-176, 
heart failure177-184 and cognitive decline5, 32, 57, 108, 185-195. 



 
These mechanisms have known involvement in induction of brain cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, and neurodegenerative 
conditions, conditions that have exploded. In each case these have been linked, or 
presumptively linked, in some studies to electromagnetic radiation8, 9, 16, 34, 196-219. 



Such radiation also has effects on sperm33, 100, 220-228; and the DNA of sperm229 (consistent 
with recent news reports of marked recent declines in sperm counts and function).. 



 
Such radiation also has toxic effects in pregnancy230, to the fetus and subsequent 
offspring231-235 including at low levels236, and is tied to developmental problems in later 
life, including attention deficit and hyperactivity31, 235-241. It is critical to defend pregnant 
women (and eggs of girls who may at a later time become pregnant) from exposures with such 
toxicity. 



 
Electromagnetic radiation across much or most of the spectrum (not excluding visible 
light) has been shown to depress levels of melatonin40, 72, 242-252, which is best known for its 
role in sleep (and indeed, impaired sleep is the most consistent symptom in affected 
individuals10, 11). 



 
Melatonin is in fact a critical antioxidant that defends the body against harm from many 
toxic exposures253-266 including electromagnetic radiation itself 61, 66, 67, 82, 101, 107, 118, 121, 138,



 
144, 151, 204, 249, 267-284- reducing the oxidative stress that is implicated in cancer, metabolic 
diseases like obesity and diabetes, autism, autoimmune disease, bipolar disorder and 
neurodegenerative conditions, and that also plays a role in heart attack and stroke9, 285-329330- 



343. 
 



Radiation, and specifically radiation in the radiowave-microwave portion of the 
spectrum can also depress levels of other critical antioxidant systems that also defend the 
body against chemical, radiation, and other sources of injury. These other antioxidant systems 
include the glutathione system, superoxide dismutase and catalase81, 102, 115, 116, 233, 344-358 - 
which are also involved in defending against health problems. 



 
This suggests that depression of antioxidant defenses due to electromagnetic radiation 
may magnify risk of chemically induced health effects (and depression of antioxidant 
systems due to some chemicals may amplify risk of harm from electromagnetic 
radiation).  Indeed just such effects have been reported359, 360. 
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EUROPAEM EMF Guideline 2016 for the prevention, diagnosis and treatment of EMF-related health problems and illnesses.


Belyaev I, Dean A, Eger H, Hubmann G, Jandrisovits R, Kern M, Kundi M, Moshammer H, Lercher P, Müller K, Oberfeld G, Ohnsorge P, Pelzmann P, Scheingraber C, Thill R.


Abstract


Chronic diseases and illnesses associated with non-specific symptoms are on the rise. In addition to chronic stress in social and work environments, physical and chemical exposures at home, at work, and during leisure activities are causal or contributing environmental stressors that deserve attention by the general practitioner as well as by all other members of the health care community. It seems necessary now to take "new exposures" like electromagnetic fields (EMF) into account. Physicians are increasingly confronted with health problems from unidentified causes. Studies, empirical observations, and patient reports clearly indicate interactions between EMF exposure and health problems. Individual susceptibility and environmental factors are frequently neglected. New wireless technologies and applications have been introduced without any certainty about their health effects, raising new challenges for medicine and society. For instance, the issue of so-called non-thermal effects and potential long-term effects of low-dose exposure were scarcely investigated prior to the introduction of these technologies. Common electromagnetic field or EMF sources: Radio-frequency radiation (RF) (3 MHz to 300 GHz) is emitted from radio and TV broadcast antennas, Wi-Fi access points, routers, and clients (e.g. smartphones, tablets), cordless and mobile phones including their base stations, and Bluetooth devices. Extremely low frequency electric (ELF EF) and magnetic fields (ELF MF) (3 Hz to 3 kHz) are emitted from electrical wiring, lamps, and appliances. Very low frequency electric (VLF EF) and magnetic fields (VLF MF) (3 kHz to 3 MHz) are emitted, due to harmonic voltage and current distortions, from electrical wiring, lamps (e.g. compact fluorescent lamps), and electronic devices. On the one hand, there is strong evidence that long-term exposure to certain EMFs is a risk factor for diseases such as certain cancers, Alzheimer's disease, and male infertility. On the other hand, the emerging electromagnetic hypersensitivity (EHS) is more and more recognized by health authorities, disability administrators and case workers, politicians, as well as courts of law. We recommend treating EHS clinically as part of the group of chronic multisystem illnesses (CMI), but still recognizing that the underlying cause remains the environment. In the beginning, EHS symptoms occur only occasionally, but over time they may increase in frequency and severity. Common EHS symptoms include headaches, concentration difficulties, sleep problems, depression, a lack of energy, fatigue, and flu-like symptoms. A comprehensive medical history, which should include all symptoms and their occurrences in spatial and temporal terms and in the context of EMF exposures, is the key to making the diagnosis. The EMF exposure is usually assessed by EMF measurements at home and at work. Certain types of EMF exposure can be assessed by asking about common EMF sources. It is very important to take the individual susceptibility into account. The primary method of treatment should mainly focus on the prevention or reduction of EMF exposure, that is, reducing or eliminating all sources of high EMF exposure at home and at the workplace. The reduction of EMF exposure should also be extended to public spaces such as schools, hospitals, public transport, and libraries to enable persons with EHS an unhindered use (accessibility measure). If a detrimental EMF exposure is reduced sufficiently, the body has a chance to recover and EHS symptoms will be reduced or even disappear. Many examples have shown that such measures can prove effective. To increase the effectiveness of the treatment, the broad range of other environmental factors that contribute to the total body burden should also be addressed. Anything that supports homeostasis will increase a person's resilience against disease and thus against the adverse effects of EMF exposure. There is increasing evidence that EMF exposure has a major impact on the oxidative and nitrosative regulation capacity in affected individuals. This concept also may explain why the level of susceptibility to EMF can change and why the range of symptoms reported in the context of EMF exposures is so large. Based on our current understanding, a treatment approach that minimizes the adverse effects of peroxynitrite - as has been increasingly used in the treatment of multisystem illnesses - works best. This EMF Guideline gives an overview of the current knowledge regarding EMF-related health risks and provides recommendations for the diagnosis, treatment and accessibility measures of EHS to improve and restore individual health outcomes as well as for the development of strategies for prevention.
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Altamura G, Toscano S, Gentilucci G, Ammirati F, Castro A, Pandozi C, Santini M, Influence of digital and analogue cellular telephones on implanted pacemakers. Eur Heart J 18(10):1632-4161, 1997.  


The aim of this study was to find out whether digital and analogue cellular 'phones affect patients with pacemakers. The study comprised continuous ECG monitoring of 200 pacemaker patients. During the monitoring certain conditions caused by interference created by the telephone were looked for: temporary or prolonged pacemaker inhibition; a shift to asynchronous mode caused by electromagnetic interference; an increase in ventricular pacing in dual chamber pacemakers, up to the programmed upper rate. The Global System for Mobile Communications system interfered with pacing 97 times in 43 patients (21.5%). During tests on Total Access of Communication System telephones, there were 60 cases of pacing interference in 35 patients (17.5%). There were 131 interference episodes during ringing vs 26 during the on/off phase; (P < 0.0001); 106 at maximum sensitivity level vs 51 at the 'base' value; P <0.0001). Prolonged pacing inhibition (> 4 s) was seen at the pacemaker 'base' sensing value in six patients using the Global system but in only one patient using Total Access. CONCLUSION: Cellular 'phones may be dangerous for pacemaker patients. However, they can be used safely if patients do not carry the 'phone close to the pacemaker, which is the only place where high risk interference has been observed.





Barbaro V, Bartolini P, Donato A, Militello C, Electromagnetic interference of  analog cellular telephones with pacemakers. Pacing Clin Electrophysiol  19(10):1410-1418, 1996. 


The aim of this study was to verify whether there is a public health risk from the interference of analog cellular telephones with pacemakers. We used a human trunk simulator to reproduce an actual implant, and two cellular telephones working with the TACS (Total Access Communication System) standard. Results showed that the electromagnetic field radiated from the analog cellular telephones interfered with a large number of the pacemakers tested (10/25). When the telephone antenna was in close proximity to the pacemaker head, pacemaker desensitizing and sensitizing and pulse inhibition was detected at the moment of an incoming call and throughout ringing. In the worst case of pulse inhibition, the pacemaker skipped three nonconsecutive beats and then resumed its normal pacing, while the desensitizing and sensitizing phenomena persisted as long as the interfering signal was on. Pulse inhibition was also observed when the connection did not succeed. Maximum sensing threshold variation was about 186% (increase) and 62% (decrease) for desensitizing and sensitizing phenomena, respectively. It was also demonstrated that the signal emitted by analog cellular telephones during the crossing of contiguous cells could induce pacemaker pulse inhibition, but under our experimental conditions this event did not seem to pose a risk for the pacemaker patient. 


Bassen HI, Moore HJ, Ruggera PS, Cellular phone interference testing of implantable cardiac defibrillators in vitro. Pacing Clin Electrophysiol 21(9):1709-1715, 1998. 


An in vitro study was undertaken to investigate the potential for cellular telephones to  nterfere with representative models of presently used ICDs. Digital cellular phones (DCPs) generate strong, amplitude modulated fields with pulse repetition rates near the physiological range sensed by the ICD as an arrhythmia. DCPs with Time Division Multiple Access (TDMA) pulsed amplitude modulation caused the most pronounced effect--high voltage firing or inhibition of pacing output of the ICDs. This electromagnetic interference (EMI) occurred only when the phones were within 2.3-5.8 cm of the ICD pulse generator that was submerged 0.5 cm in 0.18% saline. ICD performance always reverted to baseline when the cellular phones were removed from the immediate proximity of the ICD. Three models of ICDs were subjected to EMI susceptibility testing using two types of digital phones and one analog cellular phone, each operating at their respective maximum output power. EMI was observed in varying degrees from all DCPs. Inhibition of pacer output occurred in one ICD, and high voltage firing occurred in the two other ICDs, when a TDMA-11 Hz DCP was placed within 2.3 cm of the ICD. For the ICD that was most sensitive to delivering unintended therapy, inhibition followed by firing occurred at distances up to 5.8 cm. When a TDMA-50 Hz phone was placed at the minimum test distance of 2.3 cm, inhibition followed by firing was observed in one of the ICDs. EMI occurred most frequently when the lower portion of the monopole antenna of the cellular phone was placed over the ICD header.


Cecil S, Neubauer G, Rauscha F, Stix G, Müller W, Breithuber C, Glanzer M. Possible risks due to exposure of workers and patients with implants by TETRA transmitters. Bioelectromagnetics. 2014 Jan 16. doi: 10.1002/bem.21839. [Epub ahead of print]


Several studies have demonstrated that mobile telephones that use different technologies, such as Global System for Mobile Communication (GSM) or Universal Mobile Telecommunication System (UMTS), have the potential to influence the functionality of active electronic implants, including cardiac pacemakers. According to these studies, a few safety measures, such as maintaining minimum distances of 25 cm between implants and transmitters, are sufficient to avoid such effects. Terrestrial Trunked Radio (TETRA) has become a well-established communication standard in many countries, including Germany and Austria. TETRA transmitters are typically used by police forces and emergency services. Employees and volunteers working for such institutions are often in close contact with patients, causing TETRA transmitters to potentially have an impact on the functionality of the implants of patients. Therefore, the main focus of our study was to investigate the functionality of several types of implants when exposed to TETRA transmitters. Moreover, we investigated the difference in the degree of exposure of users of TETRA transmitters when they carry the devices in different locations near the body, and when they use them in different positions near the head. Our results show that a compliance distance of 30 cm between implant and transmitter is sufficient to exclude any influence on the examined implants. All examined exposure conditions demonstrated.





Chen WH, Lau CP, Leung SK, Ho DS, Lee IS, Interference of cellular phones with implanted permanent pacemakers. Clin Cardiol 19(11):881-886, 1996. 


BACKGROUND AND HYPOTHESIS: Occasional reports have suggested that cellular phones may interfere with permanent pacemakers. Our investigation sought to determine systematically the effects of commercially available cellular phones on the performances of different pacing modes and sensing lead configurations of permanent implanted pacemakers. METHODS: We conducted the study in 29 patients implanted with single- or dual-chamber bipolar rate-adaptive permanent pacemakers (a total of nine different models and six different sensors: minute ventilation, activity sensing using either accelerometer or piezoelectric crystal, QT and oxygen saturation sensing) from four different manufacturers. Three different cellular phones with analog or digital coding with maximum power from 0.6 to 2 W were used to assess the effect of pacemaker interference. Each cellular phone was positioned at (1) above the pacemaker pocket, (2) the ear level ipsilateral to the pacemaker pocket, and (3) the contralateral ear level. Surface electrocardiograms, intracardiac electrograms, and marker channels were recorded where possible during the following maneuvers at each position: (1) calls made by a stationary phone to cellular phone, and (2) calls made from the cellular phone to a stationary phone. A total of eight different pacing modes [DDD(R), VDD(R), AAI(R) and VVI(R)] in both unipolar and bipolar sensing configurations was tested. RESULTS: Interference was demonstrated during cellular phone operation in 74 of 2,418 (3.1%) episodes in eight patients. Three types of interference were observed: inhibition of pacing output, rapid ventricular tracking in DDD(R) or VDD(R) mode, and asynchronous pacing. All were observed only with the cellular phone positioned above the pacemaker pocket. Interference occurred prior to and after the termination of the above the pacemaker pocket. Interference occurred prior to and after the termination of the ringing tone of the cellular ringing tone of the cellular phone in 57% of cases. Cellular phones with either digital or analog technology could cause interference. Unipolar atrial lead was most susceptible to interference (relative frequency of interference: unipolar 1.8%, bipolar 0.4%, p < 0.05; atrial 2.9%, ventricular 1%, p < 0.05). There was no sensor-driven rate acceleration during all tests. In all patients, reprogramming of the sensitivity level successfully prevented cellular phone interference. CONCLUSIONS: Commercially available cellular phones can cause reversible interference to implanted single- or dual-chamber permanent pacemakers. The effect is maximal with high atrial unipolar sensitivity, especially in single pass VDD(R) systems. Both digital and analog cellular phones can lead to interference. Pacemaker interference can occur prior to a warning sign (ringing tone) of the phone and may have significant implications in patient safety.





Fetter JG, Ivans V, Benditt DG, Collins J, Digital cellular telephone interaction with implantable cardioverter-defibrillators. J Am Coll Cardiol 31(3):623-628, 1998. 


OBJECTIVES: This study sought to determine, in vivo, whether electromagnetic interference (EMI), generated by North American Digital Communications (NADC)/Time Division Multiple Access-50-Hz (TDMA-50) mobile cellular digital telephone model AT&T 6650, disturbs normal implantable cardioverter-defibrillator (ICD) operation and to verify these observations in vitro by testing a selection of telephones representing worldwide systems. METHODS: The effects of cellular phone interference on the operation of various models of market-released ICDs from a single manufacturer, Medtronic, Inc., were tested. The in vivo clinical test was undertaken in 41 patients using the AT&T 6650 digital telephone with the NADC/TDMA-50 technology. The in vitro component of the study was examined twofold: 1) antenna generated far field; and 2) analog/digital cellular telephone near field. RESULTS: None of the ICDs tested in 41 patients were affected by oversensing of the EMI field of the cellular telephones during the in vivo study. Therefore, the binomial upper 95% confidence limit for the failure rate of 0% is 7%. The in vitro antenna-generated field testing showed that telephone modulation frequencies used in the international Global System Mobile and TDMA-50 cellular telephone technologies did not result in ICD sensing interference at the predicted electric field intensity. The in vitro near field tests were performed using both analog and digital cellular telephones in service, or in the test mode, and indicated no interaction with normal operation. However, the static magnetic field generated by the cellular telephone placed over the ICD at a distance < or = 0.5 cm will activate the internal reed switch, resulting in temporary suspension of ventricular tachycardia and fibrillation detection. CONCLUSIONS: We conclude that TDMA-50 cellular telephones did not interfere with these types of ICDs. However, we recommend that the patient not carry or place the digital cellular telephone within 15 cm (6 in.) of the ICD. 


Geller L, Thuroczy G, Merkely B. Orv Hetil 142(36):1963-1970, 2001. [Article in Hungarian] 


Electromagnetic compatibility (EMC) of cellular phones and pacemakers (PM) was examined in four different cellular phone system (NMT, GSM, RLL, DCS 1800 MHz) and in fifteen different PM type in-vitro and in-vivo in humans. After more than 1100 in-vitro and 130 in-vivo tests we concluded, that the electromagnetic immunity of the PMs which are implanted in Hungary is suitable with only few exceptions. The highest rate of EMC problems was observed with NMT 450 MHz cellular phones (10.5%-63%). There was no EMC disturbance observed with GSM and DCS 1800 MHz cellular phones. There was only one case when clinically significant symptom was noticed with only one PM type and with NMT system cellular phone when the distance of cellular phone was 3-4 cms, and the power was maximal. There was not any EMC disturbance observed with none of the cellular phone systems during normal talking and when the distance of the PM and cellular phone was more than 20 cms. Our study supports guidelines which suggest that PM patients should contact their physicians when using cellular phones and cellular phones and PMs should not get closer than 20 cms.


Grant FH, Schlegel RE, Effects of an increased air gap on the in vitro interaction of wireless phones with cardiac pacemakers. Bioelectromagnetics  21(7):485-490, 2000. 


Several clinical and laboratory studies have demonstrated electromagnetic interaction between implantable cardiac pacemakers and hand-held wireless phones operated in close proximity. Current FDA and HIMA labeling guidelines indicate that a minimum separation of 6 in (15 cm) should be maintained between a hand-held wireless phone and an implanted pacemaker. This separation requirement does not distinguish between lateral locations on the chest and a perpendicular air gap. Evidence is provided here for a substantially reduced separation threshold when measured across an air gap rather than near the saline conductive media of a simulated torso. Twenty pacemaker-phone combinations involving 6 pacemakers and 9 phones were evaluated in vitro under worst-case conditions with respect to phone output power and pacemaker sensitivity. The phones represented CDMA, TDMA-11 Hz, TDMA-22 Hz, TDMA-50 Hz, and TDMA-217 Hz digital wireless technologies. Small increases in the perpendicular air gap between the phone and the saline surface resulted in a dramatic reduction in interaction. Approximately half of the 208 test runs exhibiting interaction at an air gap of 1 cm no longer resulted in interaction when the gap was increased to 2 cm. At a gap of 7.4 cm, the percentage of runs with interaction decreased to 1.4%. The overall interaction rate, considering a total of 8296 test runs from an earlier study, was less than 0.07% at a total perpendicular distance of 8.6 cm from the saline surface to the phone antenna axis. The perpendicular distance threshold of 8.6 cm was significantly less than the horizontal plane projection threshold of 19 cm previously reported. This difference is a function of the electromagnetic field coupling to the saline bath rather than field strength changes along the axis of the phone antenna. The results have implications for those making recommendations to pacemaker patients who may be unaware of this distinction. 


Grant H, Heirman D, Kuriger G, Ravindran MM. In vitro study of the electromagnetic interaction between wireless phones and an implantable neural stimulator. Bioelectromagnetics. 25(5):356-361, 2004. 


Several clinical and laboratory studies have demonstrated electromagnetic interaction between implantable medical devices like pacemakers and cell phones being operated in close proximity. Those devices are largely now immune to phone interaction or procedures have been established to limit their interaction. The use of cell phones near people with implanted neural stimulators has not been studied. This research was initiated to investigate electromagnetic interaction between current cell phone technology and specific models of Cyberonics neural stimulators. Out of 1080 test runs conducted for this study, no interactions were observed, and it was concluded that the phone technologies examined in this study did not adversely affect the Cyberonics NeuroStar (Model 102) NeuroCybernetic Prosthesis (NCP) System. This article provides details on the experimental procedure that was used, which can also be used to test other neural stimulators and test technologies, and the results obtained. 


Hayes DL, Wang PJ, Reynolds DW, Estes M 3rd, Griffith JL, Steffens RA, Carlo GL, Findlay GK, Johnson CM. Interference with cardiac pacemakers by cellular  telephones. N Engl J Med 336(21):1473-1479, 1997.


BACKGROUND: A growing body of evidence suggests that electromagnetic interference may occur between cardiac pacemakers and wireless hand-held (cellular) telephones, posing a potential public health problem. Electromagnetic interference may occur when the pacemaker is exposed to an electromagnetic field generated by the cellular telephone. METHODS: In this multicenter, prospective, crossover study, we tested 980 patients with cardiac pacemakers with five types of telephones (one analogue and four digital) to assess the potential for interference. Telephones were tested in a test mode and were programmed to transmit at the maximal power, simulating the worst-case scenario; in addition, one telephone was tested during actual transmission to simulate actual use. Patients were electrocardiographically monitored while the telephones were tested at the ipsilateral ear and in a series of maneuvers directly over the pacemaker. Interference was classified according to the type and clinical significance of the effect. RESULTS: The incidence of any type of interference was 20 percent in the 5533 tests, and the incidence of symptoms was 7.2 percent. The incidence of clinically significant interference was 6.6 percent. There was no clinically significant interference when the telephone was placed in the normal position over the ear. Interference that was definitely clinically significant occurred in only 1.7 percent of tests, and only when the telephone was held over the pacemaker. Interference was more frequent with dual-chamber pacemakers (25.3 percent) than with single-chamber pacemakers (6.8 percent, P<0.001) and more frequent with pacemakers without feed-through filters (28.9 to 55.8 percent) than with those with such filters (0.4 to 0.8 percent, P=0.01). CONCLUSIONS: Cellular telephones can interfere with the function of implanted cardiac pacemakers. However, when telephones are placed over the ear, the normal position, this interference does not pose a health risk.


Hofgartner F, Muller T, Sigel H, [Could C- and D-network mobile phones endanger patients with pacemakers]? Dtsch Med Wochenschr 121(20):646-652, 1996. [Article in German]


OBJECTIVE: To investigate prospectively the extent of potentially harmful interference of cardiac pacemakers by mobile phones in the C (analog) and D (digital) networks in use in Germany. PATIENTS AND METHODS: 104 patients (54 men, 50 women; mean age 75.8 [40-100] years) with 58 different implanted pacemaker models (43 one-chamber and 15 two-chamber systems) underwent uniform tests at various functional states with three different telephones (D1 portable 8 Watt, D1 Handy model 2 Watt, C Handy model 0.5 Watt). The distances between telephone aerial and pacemaker, as well as reception sensitivity and polarity of the pacemaker were varied. All tests were done during continuous ECG monitoring. RESULTS: 28 different pacemaker types (48.3%) in 43 patients (41.3%) showed interference in the form of pacemaker inhibition and switching to interference frequencies as well as triggering of pacemaker-mediated tachycardias in the DDD mode, as well as in the temperature-regulated frequency-adaptive function. D portables influenced pacemaker function more often and at greater distance than the D Handy model, which was little different from the c network hand phone. Reduction in pacemaker sensitivity as well as switching to bipolar reception only partly eliminated the interference. CONCLUSIONS: Patients with implanted pacemakers should if possible not use mobile phones in the C and D networks. Individual testing with suitable programming of pacemaker sensitivity and polarity can reduce the risk of interference.





Irnich W, Tobisch R, [Effect of mobile phone on life-saving and life-sustaining systems]. Biomed Tech (Berl) 43(6):164-173, 1998. [Article in German]


Since the beginning of the nineties there have been warnings not to use mobile phones in the vicinity of medical devices. Functional failures of dialysis machines, respirators and defibrillators prompted the banning of their use in many hospitals in Scandinavia, and then in other countries. Since we believe that a general ban in hospitals is problematic, we decided to investigate the influence of mobile telephone on life-saving and/or life-support systems, with the aim of establishing rules for its use in hospitals. We investigated available phones of varying power of the C-, D- and E-net, as also of a cordless phone meeting the DECT standard. The aim was to identify the devices susceptible to interference and determine the minimum distances at which interference occurred. A total of 224 devices classified into 23 types of devices were examined. Nine different sets of transmission conditions were applied, giving a total of 2016 tests. Our results permit the conclusion that the ban on mobile phones in hospitals is based not on actual events, but on theoretical considerations in the absence of any practical information on the actual susceptibility of devices and their reaction to the electromagnetic fields involved. The fact that hazardous situations are very rare is due firstly to the need for the simultaneous occurrence of four coincidences, and the fail-save feature of medical devices. We would therefore recommend that all life-saving and life-support systems that can also be used outside the hospital should be made mobile phone-proof. When apnoea monitors and respirators are protected from such interference, hazardous situations could be avoided by establishing the rule: "No portables, and mobile phones only at a distance of at least 1 metre from medical devices". With regard to emergency telephones, the minimum distance to medical devices should be at least 1.5 metres.


Irnich W, Batz L, Muller R, Tobisch R, electromagnetic interference of pacemakers by mobile phones. Pacing Clin Electrophysiol 19(10):1431-1446, 1996.


The topic of interference of pacemakers by mobile phones has evoked a surprisingly strong interest, not only in pacemaker patients, but also in the public opinion. The latter is the more surprising, as in the past, the problem of interference has scarcely found the attention that it deserves in the interest of the patient. It was the intention of our investigation to test as many pacemaker models as possible to determine whether incompatibility with mobile phones of different modes may exist, using an in vitro measuring setup. We had access to 231 different models of 20 manufacturers. During the measurements, a pulse generator together with a suitable lead was situated in a 0.9 g/L saline solution, and the antenna of a mobile phone was positioned as close as possible. If the pulse generator was disturbed, the antenna was elevated until interference ceased. The gap in which interference occurred was defined as "maximum interference distance." All three nets existing in Germany, the C-net (450 MHz, analogue), the D-net (900 MHz, digital pulsed), and the E-net (1,800 MHz, digital pulsed) were tested in succession. Out of 231 pulse generator models, 103 pieces corresponding to 44.6% were influenced either by C- or D-net, if both results were totaled. However, this view is misleading as no patient will use C- and D-net phones simultaneously. Separated into C- or D-net interference, the result is 30.7% for C or 34.2% for D, respectively, of all models tested. The susceptible models represent 18.6% or 27% of today's living patients, respectively. All models were resistant to the E-net. With respect to D-net phones, all pacemakers of six manufacturers proved to be unaffected. Eleven other manufacturers possessed affected and unaffected models as well. A C-net phone only prolonged up to five pacemaker periods within 10 seconds during dialing without substantial impairment to the patient. Bipolar pacemakers are as susceptible as unipolar ones. The following advice for patients and physicians can be derived from our investigations: though 27% of all patients may have problems with D-net phones (not C- or E-net), the application should generally not be questioned. On the contrary, patients with susceptible devices should be advised that a distance of 20 cm is sufficient to guarantee integrity of the pacemaker with respect to hand held phones. Portables, on the other hand, should have a distance of about 0.5 m. Pacemaker patients really suffering from mobile phones are very rare unless the phone is just positioned in the pocket over the pulse generator. The contralateral pocket or the belt position guarantees, in 99% of all patients, undisturbed operation of the pacemaker. A risk analysis reveals that the portion of patients really suffering from mobile phones is about 1 out of 100,000. Nevertheless, it would be desirable in the future if implanting physicians would use only pacemakers with immunity against mobile phones as guaranteed by the manufacturers.





Jimenez A, Hernandez Madrid A, Pascual J, Gonzalez Rebollo JM, Fernandez E, Sanchez A, Ortega J, Lozano F, Munoz R, Moro C, [Electromagnetic interference between automatic defibrillators and digital and analog cellular telephones]. Rev Esp Cardiol 51(5):375-382, 1998. [Article in Spanish]


BACKGROUND AND OBJECTIVES: Functional pacemaker interference by mobile telephones has been described with analogical systems and with possible greater influence, digital systems, including inhibition and inadequate pacing. The influence of both system has not been extensively studied in patients with implantable cardioverter defibrillators (ICD). PATIENTS AND METHODS: We studied the influence of mobile phones, both digital and analogic network, on the performance of several models of defibrillators, in a standardised test set up designed to provide high sensitivity. The purpose of our study was to establish whether there are any influences on ICD functions, both in in vivo and in in vitro models. Several mobile phones, with different transmission powers, were moved towards the defibrillator and the electrode, under continuous documentation of defibrillator sensing and interrogation afterwards. The experimental model was performed with the aid of an arrhythmia simulator (Intersim) and demo-defibrillators. The tests were repeated both in and out of a solution of saline water with an impedance within normal human limits. RESULTS: Partial loss of telemetry was found in 14 patients, 8 with analogical phones and 6 with digital phones. Fourteen patients showed alterations only on the surface electrocardiogram channel and five on the intracavitary channel. The same results were reproduced in the in vitro model. However, the in vitro test allowed us to simulate multiple ventricular arrhythmias, and demonstrate the normal sensing and functioning of the defibrillator during a "spontaneous" arrhythmia. After testing, we demonstrate that no real oversensing/undersensing was documented in any device. There was no evidence of ICD reprogramming or pacing inhibition. In particular, no inadequate therapies were delivered. CONCLUSIONS: a) in our series, we have not demonstrated clinically significant electromagnetic interferences with mobile phones of digital or analogical networks: b) the in vitro model allowed us to conclude that even if a spontaneous arrhythmia appears, the function of the defibrillator is not altered; c) the use of mobile phones seems to be safe for defibrillator patients, and d) however, some basic rules, such as to maintain the phone at least 15 cm away from the defibrillator, are advised.





Kainz W, Neubauer G, Alesch F, Schmid G, Jahn O. Electromagnetic compatibility of electronic implants--review of the literature. Wien Klin Wochenschr 113(23-24):903-914, 2001. 


The aim of the article was to provide an overview of published studies regarding the electromagnetic compatibility (EMC) of electronic implants. The available literature was sorted according to combinations of implant types and sources of interference. Several experiments concerning the susceptibility of pacemakers to mobile phones have been performed. The results of these experiments suggest measures that may be used to prevent the disturbance of pacemakers. For instance, instead of carrying the activated mobile phone in the breast pocket it is recommended that a distance of 30 cm be maintained between the pacemaker and the mobile phone, and that the mobile phone be used on the contralateral side of the pacemaker's location. Similar measures may be recommended for patients with implantable cardioverter defibrillators when using mobile phones. Patients with electronic implants should walk rapidly through anti theft-devices because some of these devices are liable to disturb implants. Patients with cardiac pacemakers should not be subjected to magnetic resonance imaging as far as possible. For a variety of combinations of implants and interference sources, e.g. cardiac pacemakers and base station antennas, no studies were found in the literature. It is strongly recommended that trials be carried out to evaluate the potential risk for patients in these settings.


in these settings.


Kainz W, Alesch F, Chan DD. Electromagnetic interference of GSM mobile phones with the implantable deep brain stimulator, ITREL-III. Biomed Eng Online 2(1):11, 2003. 


BACKGROUND: The purpose was to investigate mobile phone interference with implantable deep brain stimulators by means of 10 different 900 Mega Hertz (MHz) and 10 different 1800 MHz GSM (Global System for Mobile Communications) mobile phones. METHODS: All tests were performed in vitro using a phantom especially developed for testing with deep brain stimulators. The phantom was filled with liquid phantom materials simulating brain and muscle tissue. All examinations were carried out inside an anechoic chamber on two implants of the same type of deep brain stimulator: ITREL-III from Medtronic Inc., USA. RESULTS: Despite a maximum transmitted peak power of mobile phones of 1 Watt (W) at 1800 MHz and 2 W at 900 MHz respectively, no influence on the ITREL-III was found. Neither the shape of the pulse form changed nor did single pulses fail. Tests with increased transmitted power using CW signals and broadband dipoles have shown that inhibition of the ITREL-III occurs at frequency dependent power levels which are below the emissions of GSM mobile phones. The ITREL-III is essentially more sensitive at 1800 MHz than at 900 MHz. Particularly the frequency range around 1500 MHz shows a very low interference threshold. CONCLUSION: These investigations do not indicate a direct risk for ITREL-III patients using the tested GSM phones. Based on the interference levels found with CW signals, which are below the mobile phone emissions, we recommend similar precautions as for patients with cardiac pacemakers: 1. The phone should be used at the ear at the opposite side of the implant and 2. The patient should avoid carrying the phone close to the implant.


Mattei E, Censi F, Triventi M, Calcagnini G. Electromagnetic Immunity of Implantable Pacemakers Exposed to Wi-Fi Devices. Health Phys. 107(4):318-325, 2014.

The purpose of this study is to evaluate the potential for electromagnetic interference (EMI) and to assess the immunity level of implantable pacemakers (PM) when exposed to the radiofrequency (RF) field generated by Wi-Fi devices. Ten PM from five manufacturers, representative of what today is implanted in patients, have been tested in vitro and exposed to the signal generated by a Wi-Fi transmitter. An exposure setup that reproduces the actual IEEE 802.11b/g protocol has been designed and used during the tests. The system is able to amplify the Wi-Fi signal and transmits at power levels higher than those allowed by current international regulation. Such approach allows one to obtain, in case of no EMI, a safety margin for PM exposed to Wi-Fi signals, which otherwise cannot be derived if using commercial Wi-Fi equipment. The results of this study mitigate concerns about using Wi-Fi devices close to PM: none of the PM tested exhibit any degradation of their performance, even when exposed to RF field levels five times higher than those allowed by current international regulation (20 W EIRP). In conclusion, Wi-Fi devices do not pose risks of EMI to implantable PM. The immunity level of modern PM is much higher than the transmitting power of RF devices operating at 2.4 GHz.



Naegeli B, Osswald S, Deola M, Burkart F, Intermittent pacemaker dysfunction caused by digital mobile telephones. J Am Coll Cardiol 27(6):1471-1477, 1996.


OBJECTIVES: This study was designed to evaluate possible interactions between digital mobile telephones and implanted pacemakers. BACKGROUND: Electromagnetic fields may interfere with normal pacemaker function. Development of bipolar sensing leads and modern noise filtering techniques have lessened this problem. However, it remains unclear whether these features also protect from high frequency noise arising from digital cellular phones. METHODS: In 39 patients with an implanted pacemaker (14 dual-chamber [DDD], 8 atrial-synchronized ventricular-inhibited [VDD(R)] and 17 ventricular-inhibited [VVI(R)] pacemakers), four mobile phones with different levels of power output (2 and 8 W) were tested in the standby, dialing and operating mode. During continuous electrocardiographic monitoring, 672 tests were performed in each mode with the phones positioned over the pulse generator, the atrial and the ventricular electrode tip. The tests were carried out at different sensitivity settings and, where possible, in the unipolar and bipolar pacing modes as well. RESULTS: In 7 (18%) of 39 patients, a reproducible interference was induced during 26 (3.9%) of 672 tests with the operating phones in close proximity (<10 cm) to the pacemaker. In 22 dual-chamber (14 DDD, 8 VDD) pacemakers, atrial triggering occurred in 7 (2.8%) of 248 and ventricular inhibition in 5 (2.8%) of 176 tests. In 17 VVI(R) systems, pacemaker inhibition was induced in 14 (5.6%) of 248 tests. Interference was more likely to occur at higher power output of the phone and at maximal sensitivity of the pacemakers (maximal vs. nominal sensitivity, 6% vs. 1.8% positive test results, p = 0.009). When the bipolar and unipolar pacing modes were compared in the same patients, ventricular inhibition was induced only in the unipolar mode (12.5% positive test results, p = 0.0003). CONCLUSION: Digital mobile phones in close proximity to implanted pacemakers may cause intermittent pacemaker dysfunction with inappropriate ventricular tracking and potentially dangerous pacemaker inhibition. 


Nowak B, Rosocha S, Zellerhoff C, Liebrich A, Himmrich E, Voigtlander T, Meyer J, Is there a risk for interaction between mobile phones and single lead VDD pacemakers? Pacing Clin Electrophysiol 19(10):1447-1450, 1996. 


Mobile phones may cause pacemaker interference. Patients with a single lead VDD pacemaker might be at special risk, since the atrial sensitivity is often programmed to low (high sensitivity) threshold values and the majority of patients are pacemaker dependent due to the underlying high degree AV block. We evaluated 31 patients with three types of single lead VDD pacemakers: 12 Unity, 292-07 (Intermedics, Inc.); 10 Thera VDD, 8948 or 8968i (Medtronic, Inc.); and 9 Saphir 600 (Vitatron, Inc.) for interference from a cellular mobile phone with a power of 2 W (D-net). For this purpose, atrial and ventricular sensitivity settings were programmed to their most sensitive values (A: 0.1-0.25 mV; V: 1.0 mV) and ventricular sensing was programmed to unipolar. With the ECG continuously monitored, the phone's extendable antenna was brought in direct contact with the patient's skin at the right sternal border, with the tip of the antenna in skin contact just below the clavicle, within 5 cm of the pacemaker connector. Then multiple phases of phone calls were performed, and the effects on the pacemakers recorded. In our group of patients with three different types of single lead VDD pacemakers, no interference could be detected using a 2-W mobile phone in the digital D-net. The programmed values remained unchanged after the interference test. Therefore, the risk of interference seems to be low for the VDD pacemakers tested, although our study design does not allow to entirely exclude the possibility of interference from a mobile phone.


Occhetta E, Plebani L, Bortnik M, Sacchetti G, Trevi G, Implantable cardioverter defibrillators and cellular telephones: is there any interference? Pacing Clin Electrophysiol 22(7):983-989, 1999. 


The aim of our study was to consider cellular telephone interference using different cellular telephones and implantable cardioverter defibrillator (ICD) models. Thirty (26 men, 4 women) patients with ICDs were considered during follow-up. The ICD models were: Telectronics (7), CPI (7), Medtronic (7), Ventritex (5), and Ela Medical (4). All patients were monitored with surface ECG; permanent telemetric endo-ECG monitoring was activated. Then, the effect of two different European telephone systems were tested: TACS system (Sony CM-R111, 2W power) and GSM system (Motorola MG1-4A11, 2 W power). For both systems, the effect during call, reception, active conversation (dialogue), and passive conversation (listening) were observed. Cellular telephones were located first in contact with the programming head, then near the leads system, and lastly, in the hands of the patient. At the end of the evaluations, memories were interrogated again to check for false arrhythmia detections. In five of these patients during arrhythmia induction at device implant (first implant or ICD replacement), we also evaluated possible interference between cellular telephones in the reception phase and the ventricular fibrillation detection phase of the ICD. All evaluated models showed significant noise in the telemetric transmission when the cellular telephone (both TACS and GSM) was located near the ICD and the programming head; noise was particularly significant during call and reception, in most cases leading to loss of telemetry. No false arrhythmia detections have been observed during tests with cellular telephones located on the ICDs. During tests performed with cellular telephones located near the leads or in the hands of patients, no telemetric noises orfalse arrhythmia detections were observed. During induced ventricularfibrillation and cellular telephones in reception mode near the device, the arrhythmia recognition was always correct and not delayed. In conclusion, present ICD models seem to be well protected from electromagnetic interference caused by European cellular telephones (TACS and GSM), without under-/oversensing of ventricular arrhythmias. However, cellular telephones disturb telemetry when located near the programming head. ICD patients should not be advised against the use of cellular telephones, but it has to be avoided during ICD interrogation and programming.





Pakhomov AG, Dubovick BV, Degtyariov IG, Pronkevich AN, Microwave influence on the isolated heart function: II. Combined effect of radiation and some drugs. Bioelectromagnetics 16(4):250-254, 1995. 


The combined effects of microwave radiation and some drugs were studied in an isolated frog auricle preparation. The experiments established that exposure to pulse-modulated 915 MHz microwaves for up to 40 min had no effect on either the rate or the amplitude of spontaneous auricle twitches, unless the average absorbed power was high enough to produce preparation heating. Treatment of the preparation with saline containing (0.6-3.0) 10(-5) M of propranolol or (0.5-1.5) 10(-7) M of atropine altered neither its pacemaker nor its contractile functions; these drugs also had no effect when they were combined with nonthermal microwave irradiation. Caffeine (1 mM) strongly increased the average heart power, which was calculated as the product of twitch rate and amplitude. The caffeine effect appeared to be significantly augmented (by about 15%, P < 0.02) under exposure to burst-type pulsed microwaves (pulse width, 1.5 msec; pause, 2.5 msec; 8 pulses/burst, 16 bursts/s; average SAR, 8-10 W/kg). By itself, this modulation was not effective; the heating of the preparation and saline during exposure was approximately 0.1 degrees C, which could not account for the detected changes. The experimental results demonstrate that caffeine treatment increases the microwave sensitivity of the frog auricle preparation and reveals primarily subthreshold, nonthermal microwave effect.





This study is about pacemaker cell function in hearts rather than implanted devices but is important.


Pakhomov AG, Mathur SP, Doyle J, Stuck BE, Kiel JL, Murphy MR, Comparative effects of extremely high power microwave pulses and a brief CW irradiation on pacemaker function in isolated frog heart slices. Bioelectromagnetics 21(4):245-254, 2000. 


The existence of specific bioeffects due to high peak power microwaves and their potential health hazards are among the most debated but least explored problems in microwave biology. The present study attempted to reveal such effects by comparing the bioeffects of short trains of extremely high power microwave pulses (EHPP, 1 micros width, 250-350 kW/g, 9.2 GHz) with those of relatively low power pulses (LPP, 0.5-10 s width, 3-30 W/g, 9.2 GHz). EHPP train duration and average power were made equal to those of an LPP; therefore both exposure modalities produced the same temperature rise. Bioeffects were studied in isolated, spontaneously beating slices of the frog heart. In most cases, a single EHPP train or LPP immediately decreased the inter-beat interval (IBI). The effect was proportional to microwave heating, fully reversible, and easily reproducible. The magnitude and time course of EHPP- and LPP-induced changes always were the same. No delayed or irreversible effects of irradiation were observed. The same effect could be repeated in a single preparation numerous times with no signs of adaptation, sensitization, lasting functional alteration, or damage. A qualitatively different effect, namely, a temporary arrest of preparation beats, could be observed when microwave heating exceeded physiologically tolerable limits. This effect also did not depend on whether the critical temperature rise was produced by LPP or EHPP exposure. Within the studied limits, we found no indications of EHPP-specific bioeffects. EHPP- and LPP-induced changes in the pacemaker rhythm of isolated frog heart preparation were identical and could be entirely attributed to microwave heating. 


Sakakibara Y, Mitsui T, Concerns about sources of electromagnetic interference in  patients with pacemakers. Jpn Heart J 40(6):737-743, 1999. 


Electromagnetic noise is rapidly increasing in our environment so electromagnetic interference (EMI) with pacemakers (PM) may become a more important problem despite technological improvements in PM. The aim of this study was to evaluate the kinds of EMI which affect the quality of life of PM patients. The participants (1,942 Japanese Association for Pacemaker Patients: Pacemaker-Tomonokai) were asked to respond to a questionnaire about their major EMI troubles, and 1,567 patients (80.7%) responded by mail. The main concerns were from mobile telephones (MT) (39%), magnetic resonance imaging (MRI) (17%), electronic kitchen appliances, automobile engines and high voltage power lines. If possible, PM implantation sites should be carefully selected not only according to the physician's convenience but also considering information on each patient's habits and physical limitations.


Sanchez A, Ortega J, Lozano F, Munoz R, Moro C, [Electromagnetic interference between automatic defibrillators and digital and analog cellular telephones]. Rev Esp Cardiol 51(5):375-382, 1998. [Article in Spanish]


BACKGROUND AND OBJECTIVES: Functional pacemaker interference by mobile telephones has been described with analogical systems and with possible greater influence, digital systems, including inhibition and inadequate pacing. The influence of both system has not been extensively studied in patients with implantable cardioverter defibrillators (ICD). PATIENTS AND METHODS: We studied the influence of mobile phones, both digital and analogic network, on the performance of several models of defibrillators, in a standardised test set up designed to provide high sensitivity. The purpose of our study was to establish whether there are any influences on ICD functions, both in in vivo and in in vitro models. Several mobile phones, with different transmission powers, were moved towards the defibrillator and the electrode, under continuous documentation of defibrillator sensing and interrogation afterwards. The experimental model was performed with the aid of an arrhythmia simulator (Intersim) and demo-defibrillators. The tests were repeated both in and out of a solution of saline water with an impedance within normal human limits. RESULTS: Partial loss of telemetry was found in 14 patients, 8 with analogical phones and 6 with digital phones. Fourteen patients showed alterations only on the surface electrocardiogram channel and five on the intracavitary channel. The same results were reproduced in the in vitro model. However, the in vitro test allowed us to simulate multiple ventricular arrhythmias, and demonstrate the normal sensing and functioning of the defibrillator during a "spontaneous" arrhythmia. After testing, we demonstrate that no real oversensing/undersensing was documented in any device. There was no evidence of ICD reprogramming or pacing inhibition. In particular, no inadequate therapies were delivered. CONCLUSIONS: a) in our series, we have not demonstrated clinically significant electromagnetic interferences with mobile phones of digital or analogical networks: b) the in vitro model allowed us to conclude that even if a spontaneous arrhythmia appears, the function of the defibrillator is not altered; c) the use of mobile phones seems to be safe for defibrillator patients, and d) however, some basic rules, such as to maintain the phone at least 15 cm away from the defibrillator, are advised.





Sanmartin M, Fernandez Lozano I, Marquez J, Antorrena I, Bautista A, Silva L, Ortigosa J, de Artaza M, [The absence of interference between GSM mobile  telephones and implantable defibrillators: an in-vivo study. Groupe  Systemes Mobiles]. Rev Esp Cardiol 50(10):715-719, 1997. [Article in Spanish]


Introduction and Objectives: The electromagnetic field created by mobile telephones can cause pacemaker dysfunction. Although implantable cardioverter defibrillators are also susceptible to electromagnetic interference, few studies have addressed this issue and compatibility with the GSM mode has not been tested. This study was developed to detect possible "in vivo" interference between GSM mobile telephones and implantable cardioverter defibrillators. Material and Methods: The study group is composed of 30 patients with 8 different models of defibrillators. Twenty six had endocardial leads and 4 epicardial. Three GSM mobile phones were used: Siemens S3 COM and Motorola 6200 in all cases and Ericsson GA 318 in one. The tests were performed under continuous electrocardiographic monitoring. All therapies were deactivated and sensitivities were set to maximal parameters. The telephones were positioned in close contact to the defibrillator can and precordium, in two different angles. Three situations were evaluated: calling, established contact for 15 seconds and ringing. The protocol was repeated during pacing to assess the possibility of pacemaker mode inhibition. RESULTS: No cases of electromagnetic interference were observed. One patient presented non-sustained ventricular tachycardia episodes during the tests that were detected by the defibrillator. Conclusions: These results suggest that electromagnetic interference by GSM mobile phones are not a probable cause of implantable defibrillators dysfunction.


Schlegel RE, Grant FH, Raman S, Reynolds D Electromagnetic compatibility study of the in-vitro interaction of wireless phones with cardiac pacemakers. Biomed Instrum Technol 32(6):645-655, 1998.


This large-scale in-vitro investigation of the interaction between hand-held wireless phones and cardiac pacemakers tested 29 pacemaker models with five different phone standards. The phones were operational and suspended on a grid above a torso simulator filled with a saline bath with the pacemaker submerged at 0.5 cm. Testing consisted of 8,296 runs, during which any interactions detected were classified by type and regularity. Only a few pacemakers were responsible for a disproportionately large number of interactions. Likewise, interactions occurred during 21% of the tests using one particular phone technology, with little or no interaction resulting from use of the other standards. Other significant factors included the relative orientation of the phone and the pacemaker case, as well as the presence or absence of an injected ECG signal. The ECG signal facilitated observation of certain forms of interaction to the extent that this study indicates the importance of including an injected ECG signal in all testing. The study also supports the recommendation to maintain a separation distance of at least 6 inches between pacemakers and wireless phones. Each pacemaker reverted to its normal operation when the phone creating an interaction was turned off. This study may be useful in ongoing efforts to define test protocols, evaluate pacemaker designs, and mitigate interactions, perhaps providing the basis for future certification and screening efforts.


Sparks PB, Mond HG, Joyner KH, Wood MP, The safety of digital mobile cellular telephones with minute ventilation rate adaptive pacemakers. Pacing Clin Electrophysiol 19(10):1451-1455, 1996.  


In vitro tests suggest that rate adaptive pacemakers using changes in transthoracic impedance to vary pacing rate may be affected by digital mobile telephones. Electromagnetic fields generated by digital mobile telephones  (Global System for Mobile [GSM]) represent a potential source of  electromagnetic interference (EMI) for the Telectronics META rate adaptive  pacemakers, which use transthoracic impedance as a sensor to determine changes  in minute ventilation. Sixteen implanted Telectronics META pulse generators  were exposed to 25-W simulated GSM transmissions (900-MHz carrier pulsed at 2,  8, and 217 Hz with a pulse width of 0.6 ms) and the antenna of a 2-W digital  mobile telephone (900-MHz, 217-Hz pulse, 0.6-ms pulse width). The 12 dual and  four single chamber devices were programmed to maximum sensitivity and assessed  in unipolar and bipolar settings and rate adaptive and nonrate adaptive modes.  In all cases of EMI, testing was repeated at lower, more routinely set bipolar  sensitivity levels. At maximum sensitivity, 11 of 16 devices displayed no  evidence of EMI. Brief ventricular triggering occurred in 2, a brief pause in  1, a combination of both in 1, and a brief episode of pacemaker-mediated  tachycardia in 1. With pulse generators programmed to more routine  sensitivities, only one device displayed rare single beat ventricular  triggering. No changes in minute ventilation rate adaptive pacing were  observed. At maximum unipolar sensitivities, the META series of rate adaptive  pacemakers are resistant to clinically important EMI from digital mobile  telephones. Set at routine sensitivities, these devices perform reliably in the  presence of digital mobile telephones.


Trigano AJ, Azoulay A, Rochdi M, Campillo, A Electromagnetic interference of external pacemakers by walkie-talkies and digital cellular phones: experimental study. Pacing Clin Electrophysiol  22(4 Pt 1):588-593, 1999. 


A number of experimental and clinical studies have documented the risk


potential of interference with implanted pacemakers by various types of


cellular phones. Radiofrequency susceptibility of external medical equipment


has also been reported in experimental studies. The purpose of this


experimental study was to evaluate electromagnetic interference of external


pacemakers by walkie-talkies and digital cellular telephones. External bipolar


pacing was monitored using a digital oscilloscope to record pacemaker pulses


and electromagnetic interference separately. Tests with the walkie-talkie,


Private Mobile Radio (PMR) (160 MHz, 2.5 W) were conducted during the calling


phase. Tests with the cellular phones, global system for mobile communications


(GSM) (900 MHz, 2 W) and Digital Cellular System (DCS) (1,800 MHz, 1 W) were


conducted in the test mode. Nine widely used external pacemakers from four


manufacturers were tested. Various disturbances including pacing inhibition and


asynchronous pacing were observed in eight pacemakers by the PMR, in four by


the GSM phone, and in two by the DCS phone. The maximum distance that


interference persisted ranged from 10-200 cm. This experimental study shows a


potential risk of interference of external pacemakers by walkie-talkies and


cellular digital phones. Appropriate warnings should be issued against the


potentially serious risks of using communication devices in the vicinity of


acutely ill patients treated with temporary transvenous cardiac pacemakers.


Trigano A, Blandeau O, Dale C, Wong MF, Wiart J. Reliability of electromagnetic filters of cardiac pacemakers tested by cellular telephone ringing. Heart Rhythm. 2(8):837-841, 2005. 


BACKGROUND: State-of-the art cardiac pacemakers are protected against radiofrequency signals. Although there have been earlier clinical and in vitro reports of cellular phone interference with implantable devices, only a few studies have been performed in recent years. The ringing phase of digital GSM or PCS cellular phones includes a brief period of peak radiated power. OBJECTIVES: This study tested the protection offered by electromagnetic filters of cardiac pacemakers against cellular phone ringing. METHODS: We performed 330 consecutive tests in 158 patients at the time of routine examination in our pacemaker follow-up clinic. The programmed parameters remained unchanged before testing. During electrocardiographic monitoring, 2 single-band digital cellular phones consecutively placed over the pacemaker pocket each received a call. The phone systems tested were 1) GSM at a maximal power output of 2 W, operating on a 900 MHz carrier frequency, and 2) PCS at a maximal output of 1 W, operating on a 1800 MHz carrier frequency. RESULTS: Interference was noted in only 5 tests, due to interaction by the GSM system with 4 unprotected pacemaker models. The GSM test was negative in 12 other tests of identical pulse generator models. The overall incidence of interference was 1.5% of tests. CONCLUSIONS: Interference by cellular phone ringing occurred only with unprotected pacemaker models. Standard programming of these unprotected models was associated with a low incidence of interference.





Trigano A, Blandeau O, Dale C, Wong MF, Wiart J.Risk of cellular phone interference with an implantable loop recorder. Int J Cardiol.116(1):126-130, 2007.


This study examined the risk of cellular phone ringing interference with implantable loop recorders (ILR). The technical manual of ILR warns of potential interference by cellular phone in close proximity to the implanted device, corrupting the data stored in memory or causing inappropriate device operation. The ringing phase of a digital Global System for Mobile Communication (GSM) or Personal Communication Services (PCS) cellular phone includes a brief burst of peak emitted power. To obviate the risk of dysfunction in recipients of implanted ILRs, the testing was performed with externally applied devices. The ILR was positioned in the left parasternal region and the telemetry wand removed after regular programming. Digital cellular telephones were placed over the device at a 1-cm distance and calls were placed. The phone systems tested were single- or dual-band receivers. The GSM used a maximal power output of 2 W, operating on a 900 MHz carrier frequency, and the PCS a maximal output of 1 W, operating on a 1800 MHz carrier frequency. The device activator was used to store the episodes encompassing the tests. Sixty nine tests were performed in 45 patients. In 61 tests, high-frequency polymorphic artifacts were visible on manually activated recordings, beginning a few seconds before the first audible ringing tone and persisting throughout the ringing phase. Cellular phone ringing in close proximity to an externally applied ILR caused bursts of high-frequency signals during electrocardiogram monitoring, without causing permanent device dysfunction or reprogramming. Cellular telephones are a potential source of electrocardiographic artifacts on ILR recordings.


Vergassola R, Borgioli A, Chiodi L, Rossi D, Fazi A, Lebrun E, Vaccari M, [Changes in pacemakers and the wearers of pacemakers as a result of the use of different electromagnetic energy sources]. Minerva Cardioangiol 42(1-2):27-32, 1994. 


[Over the past decade there have been considerable advances in cardiac electrostimulation technologies. However, there are still reports of electromagnetic interference with pacemakers and pacemaker patients. We have studied the effects of various electromagnetic sources (short-wave diathermy, electrosurgical knives, electrotherapy and radiofrequencies) on both humans and animals. The results of the studies were completely negative and, therefore, we are convinced that today's pacemakers are much more reliable and hence less subject to interference from external electromagnetic sources. We performed the following tests: (a) Short-wave diathermy: various electrode positions in pigs and 8 patients with pacemakers. (b) Electrosurgical knives: several tests on pigs with unipolar electrosurgical knife; 6 tests on humans during automatic defibrillator implantation using two-pole electrosurgical knives; 23 pacemaker patients underwent abdominal surgery (3 inguinal hernias, 12 gastric resections; 6 cholecystotomies, 2 aortic aneurysms-with two-pole electrosurgical knives). (c) Electrotherapy (TENS): on pigs. (d) Radiofrequency (RF) for transcatheter ablation-several tests on pigs.


Virtanen H, Keshvari J, Lappalainen R. The effect of authentic metallic implants on the SAR distribution of the head exposed to 900, 1800 and 2450 MHz dipole near field. Phys Med Biol. 52(5):1221-1236, 2007


As the use of radiofrequency (RF) electromagnetic (EM) fields has increased along with increased use of wireless communication, the possible related health risks have also been widely discussed. One safety aspect is the interaction of medical implants and RF devices like mobile phones. In the literature, effects on active implants like pacemakers have been discussed but the studies of passive metallic (i.e. conductive) implants are rare. However, some studies have shown that the EM power absorption in tissues may be enhanced due to metallic implants. In this study, the effect of authentic passive metallic implants in the head region was examined. A half-wave dipole antenna was used as an exposure source and the specific absorption rate (SAR, W kg(-1)) in the near field was studied numerically. The idea was to model the presumably worst cases of most common implants in an accurate MRI-based phantom. As exposure frequencies GSM (900 and 1800 MHz) and UMTS (2450 MHz) regions were considered. The implants studied were skull plates, fixtures, bone plates and ear rings. The results indicate that some of the implants, under very rare exposure conditions, may cause a notable enhancement in peak mass averaged SAR.


Wilke A, Grimm W, Funck R, Maisch B, Influence of D-net (European GSM


-Standard) cellular phones on pacemaker function in 50 patients with permanent pacemakers. Pacing Clin Electrophysiol 19(10):1456-1458, 1996. 





The widespread use of cellular phones in the last years has prompted some


recent studies to suggest an interference of pacemaker function by cellular


phone usage. To determine the risk of pacemaker patients using D-net cellular


phones, we tested 50 patients with permanent pacemakers after routine pacemaker


check by short phone calls using a cellular phone (Ericsson, D-net, frequency


890-915 MHz, digital information coding, equivalent to the European Groupe


Systemes Mobiles standard). A six-channel surface ECG was continuously recorded


from each patient to detect any interactions between pacemakers and cellular


phones. Phone calls were repeated during the following pacemaker settings: (1)


preexisting setting; (2) minimum ventricular rate of 90 beats/min and


preexisting sensitivity; and (3) minimum ventricular rate of 90 beats/min and


maximum sensitivity without T wave oversensing. Only 2 (4%) of 50 patients


repeatedly showed intermittent pacemaker inhibition during calls with the


cellular phone. Both pacemakers had unipolar sensing. Therefore, although


interactions between cellular phone use and pacemaker function appear to be


rare in our study, pacemaker dependent patients in particular should avoid the


use of cellular phones.





Yeolekar ME, Sharma A. Use of mobile phones in ICU--why not ban? J Assoc Physicians India. 52:311-313, 2004. 


Due to the rapid growth of mobile telecommunications it is predicted that by 2005 there will be 1.6 billion mobile phone users worldwide. The usage of cellphones in Intensive Care Units carries with it a high incidence of interference with a number of medical devices like implantable defibrillators, cardioverters, pacemakers, monitors and other important devices like ventilators. It is in this context that this article will throw a light on complications of cellphones use in the Intensive Care Units and various strategies that can be taken to restrict their use in the Intensive Care Units.
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IEEE Eng Med Biol Mag. 1998 May-Jun;17(3):111-4.


Radiofrequency interference with medical devices. A technical information statement.


[No authors listed]


Abstract


The past few years have seen increased reports that medical devices, such as pacemakers, apnea monitors, electrically powered wheelchairs, etc., have failed to operate correctly because of interference from various emitters of radiofrequency energy. This condition is called radiofrequency interference (RFI). The consequences of these failures range from inconvenience to serious injuries and death. Reasons for this problem are twofold: 1) increasing numbers of electronically controlled medical devices with inadequate electronic protection against RFI, and 2) a significant increase in the number of RF sources in the environment. Medical devices are widely used outside the hospital and may be attached to, or implanted in, patients. Portable wireless communications equipment, including cellular phones, handheld transceivers, and vehicle-mounted transceivers, comprise one of the largest sources of RFI. Some medical devices are especially sensitive to the type of digital modulation that some of the wireless communications devices utilize. The prevailing international standard for the RF immunity of medical devices is the 1993 revision of the International Electro-technical Commission (IEC) Standard IEC 60601-1-2. This standard sets a minimum immunity level of 3 volts per meter (V/m) in the 26-1000 MHz frequency range. For non-life supporting devices, testing is required only at the specific frequencies of 27.12, 40.68, and 915 MHz. Technology exists to protect, or "harden," most medical devices from RF fields that are much more intense than the 3 V/m level specified in present RFI standards. Most of these techniques, including shielding, grounding, and filtering, are not costly if they are incorporated into the initial design of the electronics system. COMAR recommends that the various parties involved in the manufacture and use of RFI-prone medical devices take steps to avoid serious RFI problems that may lead to safety hazards. Medical device manufacturers should design and test their products to ensure conformance with current RFI standards and educate the users of their devices about the possible symptoms of potential RFI. If there exists the possibility of RFI problems to medical devices, steps should be taken to ensure that all sources of RF energy be kept at a sufficient distance.
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https://www.ncbi.nlm.nih.gov/pubmed/9604711









 


b. This is the link to the new and latest study on cell towers (Los Angeles was the study site in
the United States)


 Cell Phone Towers are Largest Contributor to Environmental Radiofrequency Radiation


 


Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...


Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.


 


c. CA Dept of Health issues warnings on Cell Phone usage


 


California health officials release guidelines on cellphone radiation


 


 


Cell Phone Towers are Largest Contributor to
Environmental Radiofrequenc...


Study finds cell towers are largest contributor to environmental
radiofrequency radiation exposure.



http://www.saferemr.com/2018/03/cell-phone-towers-are-largest.html

https://www.cbsnews.com/news/california-cellphone-radiation-health-guidelines/
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California health officials release guidelines on cellphone
radiation


State health officials aren't saying that cellphones pose health risks, but
"the science is evolving"


 
d. Julie Watts report on cell towers


ConsumerWatch: 5G Cellphone Towers Signal Renewed Concerns Over Impacts on Health


 e. View four speakers from 1:46:38 through 2:01:15 using this slide presentation.View
from 2:01:15 through 2:18:00 for Santa Rosa City Council members’ comments.


 


City of Santa Rosa Council Meeting March 6, 2018


 


City of Santa Rosa Council Meeting March 6, 2018


City meeting agendas, packets, archives, and live stream are always
available at https://santa-rosa.legistar.com


 


 


 


3. Intereference with medical devices such as Pace makers, defibrillators
studies and Treatment of Electrosensitivity due to wireless/microwave
radiation exposures from cell towers, smart meters, WiFi routers etc.


4. Letters written by a few scientists and Medical Doctors to Governor Brown to Veto SB
649 (to oppose cell towers in residential neighborhoods). 


Dr. Beatrice Golomb (UC San Diego and other doctors)



https://www.youtube.com/watch?v=61h_vuBujw0

http://scientists4wiredtech.com/wp-content/uploads/2018/03/2018-0306-Close-Proximity-Microwave-Raidation-Antennas-in-Santa-Rosa-Neighborhoods.pdf

https://youtu.be/W9201KGt4dc?t=1h46m39s

https://www.youtube.com/watch?v=61h_vuBujw0

https://www.youtube.com/watch?v=61h_vuBujw0





 


Thanks,
Amrutha


ConsumerWatch: 5G Cellphone Towers Signal
Renewed Concerns Over Impacts ...
Wireless carriers are installing millions of towers across
the country to enable the new, faster 5G cellphone te...
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From: Paul McGavin
To: Kniss, Liz (internal); Filseth, Eric (Internal); DuBois, Tom; Fine, Adrian; Holman, Karen; Kou, Lydia; Scharff,


Gregory (internal); Tanaka, Greg; Wolbach, Cory; Minor, Beth
Cc: Lait, Jonathan; Carnahan, David; Atkinson, Rebecca; Amrutha Kattamuri; Susan Downs
Subject: Substantial Evidence That Proves No Significant Gap in Verizon Coverage for Verizon Wireless Project 17PLN-


0016
Date: Friday, May 18, 2018 5:35:56 PM


May 18, 2018


Mayor Liz Kniss <liz.kniss@cityofpaloalto.org>
Ms. Beth Minor <beth.minor@cityofpaloalto.org>
City Clerk, City of Palo Alto
250 Hamilton Avenue
Palo Alto, CA 94301
650-329-2379


Also addressed to:
Vice Mayor Eric Filseth <eric.filseth@cityofpaloalto.org>
Council Member Tom DuBois <tom.dubois@cityofpaloalto.org>
Council Member Adrian Fine <adrian.fine@cityofpaloalto.org>
Council Member Karen Holman <karen.holman@cityofpaloalto.org>
Council Member Lydia Kou <lydia.kou@cityofpaloalto.org>
Council Member Gregory Scharff <greg.scharff@cityofpaloalto.org>
Council Member Greg Tanaka <greg.tanaka@cityofpaloalto.org>
Council Member Cory Wolbach <cory.wolbach@cityofpaloalto.org>


cc:  Jonathan Lait <jonathan.lait@cityofpaloalto.org> 
      David Carnahan <david.carnahan@cityofpaloalto.org>
     Rebecca Atkinson <rebecca.atkinson@cityofpaloalto.org>
     Amrutha Kattamuri <vkattamuri@yahoo.com>
     Susan Downs <susanrdowns@hotmail.com>


Dear Mayor Kniss and other City Council members,


Re: Substantial Evidence That Proves No Significant Gap in Verizon
Coverage for Verizon Wireless Project 17PLN-0016


Will you please ensure that this email and the video, 2018-0422 No
Significant Gap in Verizon Coverage in Palo Alto, CA: Cluster One
(https://youtu.be/DWSz-LLLJwI) gets placed into the public record for
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Verizon Wireless Project 17PLN-00169?


On 4/22/18, the residents of Palo Alto visited all 11 locations targeted by
Verizon Wireless Project 17PLN-00169, measured the pulsed, data-
modulated, peak Radiofrequency Microwave Radiation at each location and
completed a call at each location using an iPhone on the Verizon network.
In completing this work, the residents of Palo Alto proved there is no
Significant Gap in Verizon Coverage per the definition of Significant Gap
in Coverage adopted by the United States Court of Appeals, Ninth Circuit.
(https://caselaw.findlaw.com/us-9th-circuit/1406360.html)


METROPCS, INC., a Delaware Corporation, Plaintiff-Appellant-Cross-
Appellee, v. The CITY AND COUNTY OF SAN FRANCISCO and The
Board of Supervisors of the City of San Francisco, Defendants-
Appellees-Cross-Appellants.Nos. 03-16759, 03-16760. Decided: March
07, 2005


In addition, we have found no substantial evidence in the public record for
Verizon Wireless Project 17PLN-00169 that proves that a Significant Gap in
Verizon Coverage exists anywhere in the mid-Town Palo Alto neighborhood
near the 11 locations listed below -- which is the burden of proof needed to
be provided by the applicant.


Without proof of a significant gap in Verizon coverage, there is no basis for
preemption of local authority over the placement, construction and
modification of Wireless Telecommunications Facilities. Accordingly, Palo
Alto can and should make the finding that the substantial evidence in the
public record for Verizon Wireless Project 17PLN-00169 proves that there is
no Significant Gap in Verizon Coverage in the any of the 11 locations
targeted by Verizon Wireless Project 17PLN-00169, and therefore all 11 cell
towers should be denied.


Further, if a Significant Gap in Verizon Coverage had been proven by
substantial evidence in the public record provided by the applicant, which it
has not, then placing these unnecessary intrusive, ugly and hazardous so-
called "Small Cell" Cell towers planned for our residential neighborhood is
not the least intrusive means to close any alleged Significant Gap in
Verizon Coverage. 



https://caselaw.findlaw.com/us-9th-circuit/1406360.html





These are strong findings that the City of Palo Alto can and should make to
deny all 11 applications for Verizon Wireless Project 17PLN-0016.


Substantial Evidence That Proves No Significant
Gap in Verizon Coverage


. . . In Palo Alto Cluster One: 11 Nodes Proposed for Verizon Wireless
Verizon Wireless Project 17PLN-00169 (View the video at
https://youtu.be/DWSz-LLLJwI )


1. Node #129 CPAU Pole# 3121 (Near 2490 Louis Road, APN 127- 30-
062):
44 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 03:10 — Q: "Can you hear us?" A: "As clear as a clear blue
sky."


2. Node #130: CPAU Pole #2461 (Near 2802 Louis Road, APN 127- 28-
046):
612 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 02:14 Q: "Can you hear us?" A: "I have one word for you —
phenomenal."


3. Node #131: CPAU Pole #3315 (Near 891 Elbridge Way, APN 127- 26-
067):
1,304 µW/m² pulsed, data-modulated, peak Radiofrequency
Microwave Radiation
Video @ 1:05 — Q: "Can you hear us?" A: "I can hear you great."


4. Node #133E: CPAU Pole #2856 (Near 949 Loma Verde, APN 127- 24-
020)
6 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 5:02 — Q: "Can you hear us?" A: "Yeah, that's super clear."


5. Node #134: CPAU Pole #2964 (Near 3409 Kenneth Dr ., APN 127- 09-
028):
250 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave



https://youtu.be/DWSz-LLLJwI

https://youtu.be/DWSz-LLLJwI?t=2m55s

https://youtu.be/DWSz-LLLJwI?t=1m59s

https://youtu.be/DWSz-LLLJwI?t=49s

https://youtu.be/DWSz-LLLJwI?t=4m52s





Radiation
Video @ 09:30 — Q: "Can you hear us?" A: "Yes, you are very clear."


6. Node #135: CPAU Pole # 3610 (Near 795 Stone Ln., APN 127- 47-
001):
15 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 11:16 — Q: "Can you hear us?" A: "Yeah, this sounds great.."


7. Node #137: CPAU Pole #3351 (Near 3090 Ross Rd., APN 127- 52-
031):
9 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 10:26 — Q: "Can you hear us?" A: "Yeah, sounds great."


8. Node #138: CPAU Pole #2479 (Near 836 Colorado Ave., APN 127-
27-063):
13 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 04:10 — Q: "Can you hear us?" A: "Cannot be clearer than
that.."


9. Node #143: CPAU Pole #3867 (Near 419 El Verano Av e., APN 132 -
15 - 017):
111 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 12:16 — Q: "Can you hear us?" A: "Yes it sounds great,
again."


10. Node #144: CPAU Pole #1506 (Near 201 Loma Verde Ave., APN 132 -
48 - 015):
190 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 08:40 — Q: "Can you hear us?" A: "As beautiful as sunny
California."


11. Node #145: CPAU Pole #3288 (Near 737 Loma Verde Ave., APN 127 -
64 - 039):
888 µW/m² pulsed, data-modulated, peak Radiofrequency Microwave
Radiation
Video @ 07:55 — Q: "Can you hear us?" A: "Has never been this clear.



https://youtu.be/DWSz-LLLJwI?t=9m21s

https://youtu.be/DWSz-LLLJwI?t=11m08s

https://youtu.be/DWSz-LLLJwI?t=10m20s

https://youtu.be/DWSz-LLLJwI?t=3m54s

https://youtu.be/DWSz-LLLJwI?t=12m9s

https://youtu.be/DWSz-LLLJwI?t=8m33s

https://youtu.be/DWSz-LLLJwI?t=7m42s





Unbelievable."


-- 
Regards,


Paul McGavin
Scientists For Wired Technology
work: 415-382-4040
text: 707-939-5549
skype: paulmcgavin



http://scientists4wiredtech.com/






From: elum@ejlwireless.com
To: Atkinson, Rebecca
Cc: elum@ejlwireless.com
Subject: Verizon Small Cells Cluster 1
Date: Thursday, May 17, 2018 10:39:01 PM


Hello Rebecca,


Is there an updated filing for the approval version of the small cell with the tapered antenna
shroud and the long box hiding the radios on the poles? I did not see any additional or
modified drawings under the original:


File Number
17PLN-00033


Thank you advance for your help.


Best regards,
Earl Lum


President
EJL Wireless Research LLC
650-430-2221



mailto:Rebecca.Atkinson@CityofPaloAlto.org

mailto:elum@ejlwireless.com






From: Leora Tanjuatco
To: Council, City; Atkinson, Rebecca
Subject: Wireless antennas
Date: Sunday, May 20, 2018 10:00:13 AM


Hello Palo Alto city council,


I'm writing to support the proposed wireless cell antennas throughout Palo Alto. I use my
phone for everything, from streaming sports to work emails and conference calls. We can't
actually be the center of innovation if our calls keep dropping, right?


I've heard that some people want to put the cell antennas underground, which would be more
expensive and would probably mean a lot of construction in our neighborhoods. I don't think
it's a good idea. Also, what if we have floods? Then our underground cell antennas would
mean that we can't stream sports from our phones when we're stuck inside because it's
raining! 


Anyways, please build more cell antennas in Palo Alto. We need them.


Thank you for your consideration,


Leora Tanjuatco Ross
215 El Verano



mailto:city.council@cityofpaloalto.org

mailto:Rebecca.Atkinson@CityofPaloAlto.org



