OSSTF Limestone District 27
735C Arlington Park Place, Kingston, Ontario K7M 8M8
Tel: 613-546-6985 Fax: 613-545-1295 E-mail: d27osstf@gmail.com

A Response to the LDSB’s Report regarding WiFi in Schools
To:

Debra Rantz, Director of the Limestone District School Board
Paula Murray, Chair of the Limestone District School Board
Elaine Crawford, Trustee
Laurie French, Trustee
Wess Garrod, Trustee
David Jackson, Trustee
Tom Mahoney, Trustee
Karen McGregor, Trustee
Alec Ross, Trustee
Suzanne Ruttan, Trustee
Andre Labrie, Superintendent of Human Resources
Jessica Silver, Supervising Principal of Student Pathways for Success
Krishna Burra, Superintendent of Education – Schools and Program
Scot Gillam, Supervisor of Safe and Caring Schools Program
Barb Fraser-Stiff, Superintendent of Education

From:

Andrea Loken, President and David Mathers, Vice-President, OSSTF Limestone District 27
Debi Wells, First Vice-President, ETFO Limestone Local and ETFO Provincial Executive

Date:

August 31, 2016

The OSSTF and ETFO have reviewed the Report entitled “WiFi in Schools” presented to the Board of Trustees
at the March 22, 2016 meeting. We wish to respond to the report and we intend to continue the dialogue
about this important issue for the health and well-being of staff and students. Our response will address each
section of the Board’s report in sequence using the headings of the Board’s report.
The Teachers of the Limestone District School Board would like to enjoy the use of technology in the
classroom. They have repeatedly expressed frustration at apparent disconnect between what they are
expected to do with technology and lack of infrastructure and support to use it. Time and time again, for a
variety of reasons, hard-wired computer labs are the preference of our Members as an effective classroom
tool.
While computers are a valuable tool in the classroom, the unlimited access to wireless internet for students
has become an epidemic problem for many schools. Teachers have given up trying to keep students off their
devices and focussed on class activities. It is a constant distraction and does more harm than good to the
learning environment. Students routinely use social media, play video games, and watch entertainment
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programs during class time. The unlimited access to wireless internet is encouraging distraction and
potentially feeding addictions. Raising the issue with administration has proved unproductive.
On top of all these concerns, we continue to raise the awareness of the Board, our Members and Executives
about safety concerns. We hope that the Board will provide more satisfactory answers to many lingering
questions. With the very recent, landmark study by the National Toxicology Program again raising the
concerns about cell phones, it would be prudent for the Board to revise its policies and plans for the use of
wireless technology in the classroom and take a precautionary approach while regulatory boards delay in
taking action. The American Cancer Society’s press release on May 27, 2016 includes a sobering response
from its Chief Medical Officer, Otis W. Brawley. He states, “The NTP report linking radiofrequency radiation
(RFR) to two types of cancer marks a paradigm shift in our understanding of radiation and cancer risk.” Note
the generalization to include all radiofrequency electromagnetic frequencies (RF-EMFs).1
Cancer concerns aside, there are many other potential negative health effects linked to wireless technology.
The 2012 Bioinitiative Report makes it clear that “we have more than enough information” to take action on
wireless technology. From the Preface of the 2012 report:
“The global conversation on why public safety limits for electromagnetic and radiofrequency fields remain
thousands of time higher than exposure levels that health studies consistently show to be associated with
serious health impacts has intensified since 2007. Roughly, 1800 new studies have been published in the
last five years reporting effects at exposure levels ten to hundreds or thousands of times lower than
allowed under safety limits in most countries of the world.” 2

Objectives
The senior staff have failed to present a balanced and measured assessment of the current safety regulations
and protocols related to the use of WiFi in the Limestone District School Board. By choosing to provide only
one source (Health Canada) for their entire report, they have not provided an adequate assessment of the
topic and the science associated with it.
One of the chief concerns of ETFO and OSSTF is that Health Canada and Safety Code 6 are not adequately
protective.
The Board’s stated objective does not reflect the motion by Trustee Ross on Oct 28, 2015 who moved:
“That LDSB senior staff prepare a report on the safety regulations and protocols related to the use of
WiFi in LDSB schools.”
Nowhere in this motion were senior staff requested to provide an overview of “how [wireless technology]
supports the learning opportunities of all students”. However, this section appears to be the bulk of the
Board’s Report.

Observations
OSSTF and EFTO refuse to accept the position of senior staff that Safety Code 6 is protective. There are
several reasons for this:
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RF-EMR includes frequencies used in WiFi, mobile phones, cordless phones, laptops and tablets (which
access the WiFi), SmartBoards, Bluetooth headsets, wireless speakers, and many other wireless devices.



The body of evidence showing health effects from EMR has accumulated with scientific studies now
numbering in the thousands (see www.bioinitiative.org ).2
Safety Code 6 was created before the existence of Wi-Fi and has only been revised once since its
creation in 1979. It was lowered by 46% from 10 000 000 µW/m2 to 5 420 000 µW/m2, still several
magnitudes higher than studies showing adverse health effects exist. Senior staff quotes the out-of-date
standard (10 000 000 µW/m2) throughout its report. The Board should familiarize themselves with the
updated threshold.
The standard for Safety Code 6 was set using a 200 lb, 6 foot dummy – many LDSB employees are
anthropometrically smaller than this and therefore are likely at greater risk.




















Safety Code 6 only considers the thermal effects of radiofrequency which is irrelevant to thousands of
peer-reviewed studies that find other, non-thermal negative health effects from radiofrequency
electromagnetic radiation (RF-EMR) at levels well below SC6. See Attached RF Color Charts in Appendix
1. 2, 3 (Note that the first chart showing various levels of radiation power density uses a unit of µW/cm2.
Canada’s SC6 is 542 µW/cm2 . All of the peer-reviewed, published studies in the chart are below SC6,
and many are several orders of magnitude below SC6.)
These negative health effects found in peer-reviewed studies include damage to DNA, suppression of
the immune system, leakage of the brain's protective blood brain barrier, disruption to the neurological,
cardiovascular, endocrine and reproductive systems, impaired cognitive function, increased agitation
and sleep disturbances, changes in the electrical activity in the brain and heart, and increased rates of
cancer. (see www.bioinitiative.org)2
More than 50 expert scientists and doctors have made a declaration to Health Canada calling for
protection for the public from radiofrequency radiation exposure. They say they “have serious concerns
regarding Health Canada’s Safety Code 6 Guideline”.4
Several countries have safety limits 100 times safer than Canada’s including China, Russia, Italy and
Switzerland. Other jurisdictions and institutions are removing WiFi due to the adverse health risks.
The City of Toronto has a Prudent Avoidance Policy that sets RF radiation levels in areas of the city
“where people normally spend time” 100 times lower than Safety Code 6. 5
40% of the world’s population has guidelines lower than Safety Code 6 (See Appendix 2: C4ST Fact
Sheet). 6
The World Health Organization has advised the public to “take pragmatic measures to reduce
exposure”.7
The American Academy of Environmental Medicine, a national organization of medical and osteopathic
physicians, has declared that “Adverse health effects … clearly exist and are well documented in the
scientific literature”.8
The Council of Europe Parliamentary Assembly has advised to “ban all mobile phones, DECT phones or
WiFi or WLAN systems from classrooms and schools, as advocated by some regional authorities, medical
associations and civil society organizations".9
In 2015, a Parliamentary Health Committee (HESA) was formed to review Canada’s Safety Code 6. As a
result of its work, it made 12 recommendations to Health Canada. It will be up to the new Government
of Canada to adopt these recommendations. (See Appendix 3: HESA 2015 Recommendations from the
“Report of the Standing Committee on Health: Radiofrequency Electromagnetic Radiation and the
Health of Canadians”). 10
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We believe that the Limestone District School Board administration and Trustees have a responsibility to
review the current available information and criticism of Safety Code 6 in the interest of protecting workers
and students. In fact, there has been much rebuke of Health Canada over its refusal to consider evidence that
WiFi and other wireless communications (EMFs) have not been proven safe. There is more than ample
evidence showing it is doubtful they are safe. The strongest evidence is found in the area of male
reproductive health. At the University of Melbourne - School of Engineering, Dean’s Lecture, Dr. Devra Davis
states that new evidence shows a causal link between wireless technology and damage to male reproductive
health.11 Until we know that WiFi is safe, our position is that it should be removed from schools and
workplaces in the Limestone Board.
Some feel more studies are needed. In the meantime, the Limestone District School Board is, in effect,
conducting a large, uncontrolled experiment on its employees and students. We have not been informed of
the health concerns which again, are well-documented in peer-reviewed studies. Included in Appendix 4 are
50 studies related specifically to WiFi technology and adverse health effects.12 Staff and students have not
been asked for consent to be blanketed with microwave radiation. This is quite possibly a violation of Human
Rights. 13
Additionally, with cumulative effects, many experts are warning of increasing electrohypersensitivity (EHS) in
people – a condition where people have severe and immediate health effects when exposed to
radiofrequency EMFs. Because the population has not been exposed to such ubiquitous RF-EMFs for such an
extended period of time, it has been predicted that the number of people affected by this condition will
greatly increase over the next few years.8 EHS is an emerging illness and one which is addressed by the HESA
Recommendations.
Electrohypersensitivity (EHS) in now recognized as a disability by the Canadian Human Rights Commission
and individuals who suffer must be accommodated.14 A medical diagnosis is not required by the CHRC. The
American Academy of Environmental Medicine has predicted that up to 30% of the population are currently
suffering from EMF exposure.8

The Precautionary Principle
From the New World Encyclopedia:
“The precautionary principle is the concept that establishes it is better to avoid or mitigate an action or
policy that has the plausible potential, based on scientific analysis, to result in major or irreversible
negative consequences to the environment or public even if the consequences of that activity are not
conclusively known, with the burden of proof that it is not harmful falling on those proposing the action.
It is a major principle of international environmental law and is extended to other areas and jurisdictions
as well.
This principle is important in that it allows one to anticipate harm and take appropriate precautions even
in the absence of scientific consensus that the action or policy is harmful and what might be the level of
harm. As a result, policy makers are able to make discretionary decisions to delay such an action until
scientific findings emerge that provide sound evidence that no harm will result. It is analogous to such
commonplace aphorisms as ‘an ounce of prevention is worth a pound of cure,’ ‘better safe than sorry,’
‘look before you leap,’ and the ancient medical principle associated with Hippocrates of ‘First, do no
harm.’” 15
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Schools have tighter safety restrictions than other jurisdictions for many things such as foods (ex. peanuts)
and chemicals and scents (ex. perfumes). The Precautionary Principle has been applied for matters that carry
significantly less risk. For example, despite non-existent parental demand, doors to elementary schools are
now locked, apparently to protect students (and workers) from the extremely remote threat of predators and
lurkers. Health Canada did not mandate that school boards lock doors to protect the health and safety of
children or staff, nor is there any compelling evidence that this is a real threat to children or staff in the LDSB.
Are we safer now? We don’t know. But the Precautionary Principle was applied.
The World Health Organization classified radiofrequency EMF as a class 2B possible carcinogen in 2011. Since
then many more studies have been published. A review of studies in 2015 published in the International
Journal of Oncology, says that RF-EMFs from mobile phones should be classified as a Group 2A Probable
Carcinogen.16 Although this is specifically referring to mobile phones, it has implications for Wi-Fi. The
industrial routers used in schools and the many devices operating at the same time result in a microwave
radiation soup that could be many times higher a dose than in studies which show an effect. From the
attached document entitled “Wi-Fi in Canadian Schools: A Health and Safety Issue” – a summary of 50 peerreviewed, scientific studies of Wi-Fi frequencies at strengths at or below Safety Code 6 levels:
“The search identified 50 studies published between 1990 and the end of September 2015. Studies were
conducted on human subjects, laboratory animals (including two on insects), and tissue and cell cultures.
Fifteen (15) found effects on brain chemistry and oxidative stress. Eleven (11) documented DNA (genetic)
damage. Adverse effects were reported on behaviour and learning in ten (10) studies. Also affected were
the immune and cardiovascular systems. Nine (9) studies found abnormalities in sperm and testes. None of
these are listed in the Rationale document or in the "16 studies" list [identified by Health Canada in its
review of Safety Code 6].”
Dr. Hardell whose work was referenced by the WHO regarding the 2B classification, is calling for a Group 1
designation, similar to tobacco and asbestos. In his 2013 research summary he and co-author, Michael
Carlberg, concluded that “[RF-EMF emissions from wireless phones] should be Group 1, i.e., “the agent is
carcinogenic to humans”, and urgent revision of current guidelines for exposure is needed.” 17
This sentiment is echoed by Dr. Anthony Miller, epidemiologist specializing in Cancer from the University of
Toronto. 18
While “cancer” gets the headlines, whether RF-EMF is a carcinogen or not is somewhat of a red-herring since
there is so much evidence for other negative health effects.
Is there a more relevant situation to apply the precautionary principle than when children and workers who
supervise and care for them are involved? People, when in their own homes, can make an informed choice to
expose themselves and their families to risk or not. They can choose to spend time in WiFi hotspots or not.
Generally, we cannot choose to opt out of work or school. Staff and students are not asked for informed
consent about their exposure to RF-EMF and yet they are bombarded with it 100% of the time at school.
With emerging awareness, this is something the Board will undoubtedly have to deal with in the near future.

Testing in Schools
The Board has identified two school boards which have published their measurements of EMR intensities.
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Peel District School Board
The measurements of electromagnetic radiation in Peel far exceeded the threshold of Toronto’s Prudent
Avoidance Limit for cell phone towers. They also far exceed the strength that studies show adverse health
effects. (It should be noted that the signal strength of industrial routers used in schools is much stronger that
that typically used in homes.)
Senior staff statement: “Canada’s limits are consistent with the science-based standards used in other parts
of the world.”
Fact: Canada’s standards are among the least protective in the world. China, Russia, Italy and Switzerland
have exposure limits 100 times (and more) safer than Canada. Forty percent of the world’s population has
guidelines lower than Safety Code 6. (See Appendix 2: C4ST Fact Sheet)
Senior staff statement: “[Safety Code 6 standards] provide protection against all know adverse health effects
from RF energy.”
Fact: This is an outright false statement. All of the studies summarized in the Bioinitiative Report involve RFEMFs below Safety Code 6. (See Appendix 1 and Appendix 4.)

Kawartha Pine Ridge District School Board
Again, these measurements are not re-assuring because of our basic premise that Safety Code 6 is not
protective.

Simcoe County District School Board
The Board has not referred to SCDSB in its report. In personal correspondence with a parent from this school
board I learned that measurements taken in Simcoe County schools exceeded Safety Code 6. (Measurements
were taken by an engineer with proper equipment.) This is believed to be due to the industrial strength WiFi
routers installed in schools. Many students became ill at the time they were installed.19 The school board was
made aware but did not take action. The parents in that Board reported it to Industry Canada. Industry
Canada was not required to do anything about it because Safety Code 6 is not a guideline that applies to
school boards. If Safety Code 6 does not apply to school boards, why is it the standard used in defense of
being “safe enough”? The Simcoe parents set up a website dedicated to the issue at www.safeschool.ca.

Limestone District School Board
Senior staff have failed to indicate parameters around the testing that was conducted in the LDSB. Without
some basic parameters identified, the measurements are meaningless. For example:


Who conducted the measurements?




What were the values?
What were the qualifications of the person(s) taking the measurements?





What equipment was used and what was the date of last calibration?
Specifically, where was the testing conducted (classroom, hallway, office)?
What time of day were the measurements taken (during the school day with students/staff present)?




How many wireless devices were on at the time of measurement?
Specifically, what was the proximity to WiFi routers? To any RF-emitting devices (if any were on)?
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We are requesting that OSSTF/ETFO be able to conduct independent measurements using someone who is
qualified/certified to take such readings.

How Wireless/Mobile Technology Supports Effective
Student Learning
OSSTF and ETFO support the safe use of technology in the classroom. We respect the professional judgement
of Teachers to use digital resources creatively. For classroom management purposes, it is much more helpful
if a Teacher can control who, when, where, and why students are using the internet.
We do not believe that using the technology requires the constant exposure to wireless radiation. All of the
benefits of technology outlined by senior staff on pages 4-5 of their report can be enjoyed by students using
wired connections and downloaded apps on computers or tablets on “airplane mode”.
Senior staff seems to fail to understand the difference between the internet and WiFi. WiFi is simply one
means of accessing the internet. All of the benefits of the internet can be employed without the use of WiFi.
Additionally wired/ethernet connections provide the following advantages:
Speed: wireless broadband network speeds are generally slower than fiber optic networks. In addition,
the greater the number of users accessing a wireless access point at once, the greater is the
degradation of service.
Capacity: Wired connectivity can offer over 15 times higher bandwidth.
Security: Wireless systems are easily intercepted, tapped and hacked.
Reliability: Wired systems do not have transmission and interference issues like wireless.
Cost: Wireless infrastructure must be continually upgraded and modified.
Energy: Wireless devices emit radiofrequency energy continuously if not used in “airplane mode” or
“flight mode”. Minimizing radiofrequencies saves energy.
Health: Wired internet access does not emit radiation and does not pose health risks.20
It is interesting to note that the 21st Century Competencies that form the foundation of the LDSB’s Strategic
Plan as listed on page 4 appear to have been taken from Cisco’s White Paper for Education entitled
“Equipping Every Learner for the 21st Century”.21 It would be extremely troubling to think that schools boards
look to multinational telecommunications companies for the development of their strategic plans.
With respect to supporting student learning, there is no downside to using wired connections, except
perhaps cost. We are not convinced the cost of having wired computer labs is prohibitive when all the costs
of wireless devices and access are factored in. Portable computers/tablets are more easily damaged and lost,
including accessories like charging cables. Extra routers and energy to broadcast signals from both routers
and wireless devices all cost money. A thorough cost analysis should be done before a financial argument is
used to defend a refusal to apply the precautionary principle.

7

Pervasive Wireless Access
The pervasiveness of something does not make it safe. Smoking was at one time very common and pervasive
in public places, including schools, but that did not mean it was safe. By the 1950s, the science clearly
showed cigarette smoke was carcinogenic and a hazard to human health. Thousands of studies had been
done, but it wasn’t for decades that policy regarding smoking caught up.22
Asbestos was used extensively in buildings and building materials, even though there was early evidence that
it was not safe. Now we continue to suffer the consequences of our short-sightedness. As evidence for how
slow our regulatory bodies are in responding to evidence, only in 2015 has Health Canada finally revised its
position on asbestos “recognizing that all forms of asbestos cause cancer (and) lung disease.”23 In the same
way that we did not wait for Health Canada regarding asbestos, we cannot wait for Health Canada regarding
this new human experiment involving wireless communications.
The fact that other jurisdictions are pushing ahead with ubiquitous WiFi blanketing does not mean that it is
safe or that we must do it too. As people are becoming aware of the adverse health implications and are
becoming concerned about the long term effects, they are questioning the wisdom of pervasive WiFi.
The City of Toronto has successfully kept WiFi out of public spaces and has a Prudent Avoidance Policy that
sets RF radiation levels in areas of the city “where people normally spend time” 100 times lower than Safety
Code 6.

Summary
Why allow WiFi ?
 Health Canada says there is “not
enough evidence” to prove harmful
effects
 Safety Code 6 is “adequate” or
“safe enough”
 ICNIRP/Telecom industry and
Health Canada agree
 Possible Cost savings/Convenience

Why NOT allow WiFi ?
 Voluminous research/Experts/Authorities --> possible serious
health risks and need for precaution, especially for children
 Recent groundbreaking conclusion by the National Toxicology
Program that RF-EMR causes cancer24
 Unprecedented exposure to RF-EMR in last 10 years – We
have not given informed consent for this exposure.
 Employees and students are not allowed to turn WiFi off and
there are no “white zones”.
 Canada’s Safety Code 6 is considered ‘outdated’.
 Bioinitiative 2012’s review of 1800 new studies recommends
even greater precaution required (3-6,000,000 times lower
than SC6).
 Health Canada’s history: Waiting too long for full evidence,
with tragic results (smoking, asbestos, DDT, thalidomide, DES,
tainted blood...)
 The Board must accommodate individuals for EHS.
 Wired computers provide more reliable, faster and more
secure access to the internet.
 We don’t need it. All of the “wireless” devices can be used in
“flight mode” on apps or programs that are pre-loaded. For
internet access, a wired connection can be used.
 Teachers won’t have to fight students for broadband access to
teach their lesson while kids stream YouTube videos (happens
all the time).
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 The free access to WiFi has made instructional control in the
classroom difficult and has decreased student engagement.
 Teachers prefer wired computer labs. The replacement of
wired labs with portable devices has been a disaster in the
classrooms.
 While doctors recommend reducing screen time, is the Board
contributing to the development of addictive behaviours?
 No studies have been done on children to prove that longterm RF-EMR exposure is safe.

Final Comments
We understand the Board strives to make the best decisions on behalf of students and staff based on the
information it has at the time. It is difficult to consider emerging information that makes one question the
decisions one has made. But now, with new information, we have an opportunity to make a correction as
other schools and jurisdictions have done.
In an inspiring and sobering 2012 TEDGlobal talk, ‘management thinker’ Margaret Heffernan explains how
organizations make mistakes:
“But it strikes me that the biggest problems we face, many of the biggest disasters that we've
experienced, mostly haven't come from individuals, they've come from organizations, some of them
bigger than countries, many of them capable of affecting hundreds, thousands, even millions of lives. So
how do organizations think? Well, for the most part, they don't. And that isn't because they don't want
to, it's really because they can't. And they can't because the people inside of them are too afraid of
conflict.”
She goes on to talk about the importance of raising concerns and constructive conflict:
“The fact is that most of the biggest catastrophes that we've witnessed rarely come from information
that is secret or hidden. It comes from information that is freely available and out there, but that we are
willfully blind to, because we can't handle, don't want to handle, the conflict that it provokes. But when
we dare to break that silence, or when we dare to see, and we create conflict, we enable ourselves and
the people around us to do our very best thinking.” 25
We understand that to think about this problem and have the courage to deal with it will take tremendous
strength. We are raising awareness because we care deeply about the Limestone District School Board and
everyone involved. This is very new information for many of us and many of you. In light of this new
awareness of the issue and warnings from respected experts, we hope that you, as members of the Board,
will stand with us and have the courage to revise the plan for internet infrastructure so that we can all feel
comfortable going to school and work each day. We believe the Board can still deliver “21st century learning”,
connected to the internet in a safer, more reliable and faster way.
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Questions / Requests of the Board
1. We are requesting that independent measurements of radiation power densities be conducted in various
locations in all worksites, during peak utilization of wireless communication systems, using someone who
is qualified/certified to take such readings. This should be done as soon as possible using normal Health
and Safety protocols of the Occupational Health and Safety Act (Refer to Section 9 (18) and 25 (2)). We
ask that these results be shared publicly.
2. Given the evidence provided in the presentation to the meeting of the Board of Trustees on March 9,
2016 (Appendix 5) and this report, is the Board prepared to state that their WiFi systems are safe and
pose no threat to employees’ health? If so, please provided a detailed explanation regarding the flaws in
this evidence. A “Myth Busters” fact sheet from Health Canada that contains inaccuracies is not
acceptable.
3. With up to 30% of the population affected by RF-EMR8 and the new evidence linking RF-EMR to cancer1,
does the LDSB carry liability insurance against future health claims related to EMR exposure?
4. Given the potential health concerns and the profoundly problematic state of technology implementation
in LDSB classrooms, will the Board reconsider its approach and redirect funds to a safer, more reliable and
faster means of accessing the internet (ex. fiber optics with Ethernet connections)?
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Appendix 1: BioIntiative Report - Radiofrequency Color Charts


Please note that the unit of power density used in the chart is microwatt per centimeter squared (µW/cm 2).



Canada’s Safety Code 6 “safe limit” for RF exposure due to thermal effects (heating of tissue) is 542



This chart summarizes studies that find non-thermal effects from RF exposure.



All of the studies summarized in this chart find biological effects that are at levels below Safety Code 6 (SC6). Most are at
levels several orders of magnitudes lower.



In the left margin, an annotation is added to the original chart indicating the approximate fraction of Safety Code 6 (SC6) at
which affects were found.

µW/cm2.

Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure
(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density
(Microwatts/centimeter2 - uW/cm2)

Reference

As low as (10-13) or
100 femtowatts/cm2

Belyaev, 1997

Super-low intensity RFR effects at MW reasonant frequencies resulted in changes in genes; problems with
chromatin conformation (DNA)

5 picowatts/cm2 (10-12) Changed growth rates in yeast cells

10-6
SC6

10-5
SC6

Grundler, 1992

0.1 nanowatt/cm2
(10-10) or 100
picowatts/cm2

Super-low intensity RFR effects at MW reasonant frequencies resulted in changes in genes; problems with
chromatin condensation (DNA) intensities comparable to base stations

Belyaev, 1997

0.00034 uW/cm2

Chronic exposure to mobile phone pulsed RF significantly reduced sperm count,

Behari, 2006

0.0005 uW/cm2

RFR decreased cell proliferation at 960 MHz GSM 217 Hz for 30-min exposure

Velizarov, 1999

0.0006 - 0.0128
uW/cm2

Fatigue, depressive tendency, sleeping disorders, concentration difficulties, cardio- vascular problems reported
with exposure to GSM 900/1800 MHz cell phone signal at base station level exposures.

Oberfeld, 2004

0.003 - 0.02 uW/cm2

In children and adolescents (8-17 yrs) short-term exposure caused headache, irritation, concentration
difficulties in school.

Heinrich, 2010

0.003 to 0.05
uW/cm2

In children and adolescents (8-17 yrs) short-term exposure caused conduct problems in school (behavioral
problems)

Thomas, 2010

0.005 uW/cm2

In adults (30-60 yrs) chronic exposure caused sleep disturbances, (but not significantly increased across the
entire population)

Mohler, 2010

0.005 - 0.04 uW/cm2

Adults exposed to short-term cell phone radiation reported headaches, concentration difficulties (differences not
significant, but elevated)

Thomas, 2008

0.006 - 0.01 uW/cm2

Chronic exposure to base station RF (whole-body) in humans showed increased stress hormones; dopamine
levels substantially decreased; higher levels of adrenaline and nor-adrenaline; dose-response seen; produced
chronic physiological stress in cells even after 1.5 years.

Buchner, 2012

0.01 - 0.11 uW/cm2

RFR from cell towers caused fatigue, headaches, sleeping problems

Navarro, 2003

Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure
(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density
(Microwatts/centimeter2 - uW/cm2)

10-4
SC6

Reference

0.01 - 0.05 uW/cm2

Adults (18-91 yrs) with short-term exposure to GSM cell phone radiation reported headache,
neurological problems, sleep and concentration problems.

Hutter, 2006

0.005 - 0.04 uW/cm2

Adults exposed to short-term cell phone radiation reported headaches, concentration difficulties (differences
not significant, but elevated)

Thomas, 2008

0.015 - 0.21 uW/cm2

Adults exposed to short-term GSM 900 radiation reported changes in mental state (e.g., calmness) but
limitations of study on language descriptors prevented refined word choices (stupified, zoned-out)

Augner, 2009

0.05 - 0.1 uW/cm2

RFR linked to adverse neurological, cardio symptoms and cancer risk

Khurana, 2010

0.05 - 0.1 uW/cm2

RFR related to headache, concentration and sleeping problems, fatigue

Kundi, 2009

0.07 - 0.1 uW/cm2

Sperm head abnormalities in mice exposed for 6-months to base station level RF/MW. Sperm head
abnormalities occurred in 39% to 46% exposed mice (only 2% in controls) abnormalities was also found to be
dose dependent. The implications of the pin-head and banana-shaped sperm head. The occurrence of sperm
head observed increase occurrence of sperm head abnormalities on the reproductive health of humans living in
close proximity to GSM base stations were discussed."

Otitoloju, 2010

0.38 uW/cm2

RFR affected calcium metabolism in heart cells

Schwartz, 1990

0.8 - 10 uW/cm2

RFR caused emotional behavior changes, free-radical damage by super-weak MWs

Akoev, 2002

0.13 uW/cm2

RFR from 3G cell towers decreased cognition, well-being

Zwamborn, 2003

0.16 uW/cm2

Motor function, memory and attention of school children affected (Latvia)

Kolodynski, 1996

0.168 - 1.053 uW/cm2

Irreversible infertility in mice after 5 generations of exposure to RFR from an 'antenna park'

Magras & Zenos,
1997

0.2 - 8 uW/cm2

RFR caused a two-fold increase in leukemia in children

Hocking, 1996

0.2 - 8 uW/cm2

RFR decreased survival in children with leukemia

Hocking, 2000

0.21 - 1.28 uW/cm2

Adolescents and adults exposed only 45 min to UMTS cell phone radiation reported increases In headaches.

Riddervold, 2008

Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure
(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

1/1000
SC6

1/100
SC6

Power Density
(Microwatts/centimeter2 - uW/cm2)

Reference

0.5 uW/cm2

Significant degeneration of seminiferous epithelium in mice at 2.45 GHz, 30-40 min.

Saunders, 1981

0.5 - 1.0 uW/cm2

Wi-FI level laptop exposure for 4-hr resulted in decrease in sperm viability, DNA fragmentation with
sperm samples placed in petri dishes under a laptop connected via WI-FI to the internet.

Avendano, 2012

1.0 uW/cm2

RFR induced pathological leakage of the blood-brain barrier

Persson, 1997

1.0 uW/cm2

RFR caused significant effect on immune function in mice

Fesenko, 1999

1.0 uW/cm2

RFR affected function of the immune system

Novoselova, 1999

1.0 uW/cm2

Short-term (50 min) exposure in electrosensitive patients, caused loss of well-being after GSM and
especially UMTS cell phone radiation exposure

Eltiti, 2007

1.3 - 5.7 uW/cm2

RFR associated with a doubling of leukemia in adults

Dolk, 1997

1.25 uW/cm2

RFR exposure affected kidney development in rats (in-utero exposure)

Pyrpasopoulou, 2004

1.5 uW/cm2

RFR reduced memory function in rats

Nittby, 2007

2 uW/cm2

RFR induced double-strand DNA damage in rat brain cells

Kesari, 2008

2.5 uW/cm2

RFR affected calcium concentrations in heart muscle cells

Wolke, 1996

2 - 4 uW/cm2

Altered cell membranes; acetycholine-induced ion channel disruption

D'Inzeo, 1988

4 uW/cm2

RFR caused changes in hippocampus (brain memory and learning)

Tattersall, 2001

4 - 15 uW/cm2

Memory impairment, slowed motor skills and retarded learning in children

Chiang, 1989

5 uW/cm2

RFR caused drop in NK lymphocytes (immune function decreased)

Boscolo, 2001

5.25 uW/cm2

20 minutes of RFR at cell tower frequencies induced cell stress response

Kwee, 2001

5 - 10 uW/cm2

RFR caused impaired nervous system activity

Dumansky, 1974

6 uW/cm2

RFR induced DNA damage in cells

Phillips, 1998

Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure
(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)
Power Density
(Microwatts/centimeter2 - uW/cm2)

1/50
SC6

1/10
SC6

1/5
SC6

Reference

8.75 uW/cm2

RFR at 900 MHz for 2-12 hours caused DNA breaks in leukemia cells

Marinelli, 2004

10 uW/cm2

Changes in behavior (avoidance) after 0.5 hour exposure to pulsed RFR

Navakatikian, 1994

10 - 100 uW/cm2

Increased risk in radar operators of cancer; very short latency period; dose response to exposure level of
Richter, 2000
RFR reported.

12.5 uW/cm2

RFR caused calcium efflux in cells - can affect many critical cell functions

Dutta, 1989

13.5 uW/cm2

RFR affected human lymphocytes - induced stress response in cells

Sarimov, 2004

20 uW/cm2

Increase in serum cortisol (a stress hormone)

Mann, 1998

28.2 uW/cm2

RFR increased free radical production in rat cells

Yurekli, 2006

37.5 uW/cm2

Immune system effects - elevation of PFC count (antibody producing cells

Veyret, 1991

45 uW/cm2

Pulsed RFR affected serum testosterone levels in mice

Forgacs, 2006

50 uW/cm2

Cell phone RFR caused a pathological leakage of the blood-brain barrier in 1 hour

Salford, 2003

50 uW/cm2

An 18% reduction in REM sleep (important to memory and learning functions)

Mann, 1996

60 uW/cm2

RFR caused structural changes in cells of mouse embryos

Somozy, 1991

60 uW/cm2

Pulsed RFR affected immune function in white blood cells

Stankiewicz, 2006

60 uW/cm2

Cortex of the brain was activated by 15 minutes of 902 MHz cell phone

Lebedeva, 2000

65 uW/cm2

RFR affected genes related to cancer

Ivaschuk, 1999

92.5 uW/cm2

RFR caused genetic changes in human white blood cells

Belyaev, 2005

100 uW/cm2

Changes in immune function

Elekes, 1996

100 uW/cm2

A 24.3% drop in testosterone after 6 hours of CW RFR exposure

Navakatikian, 1994

120 uW/cm2

A pathological leakage in the blood-brain barrier with 915 MHz cell RF

Salford, 1994

Reported Biological Effects from Radiofrequency Radiation at Low-Intensity Exposure
(Cell Tower, Wi-Fi, Wireless Laptop and 'Smart' Meter RF Intensities)

Power Density
(Microwatts/centimeter2 - uW/cm2)

Reference

500 uW/cm2

Intestinal epithelial cells exposed to 2.45 GHz pulsed at 16 Hz showed changes in intercellular calcium.

Somozy, 1993

500 uW/cm2

A 24.6% drop in testosterone and 23.2% drop in insulin after 12 hrs of pulsed RFR exposure.

Navakatikian, 1994

530 - 600 uW/cm2

Limit for uncontrolled public exposure to 800-900 MHz

ANSI/IEEE and FCC

1000 uW/cm2

PCS STANDARD for public exposure (as of September 1,1997)

FCC, 1996

5000 uW/cm2

PCS STANDARD for occupational exposure (as of September 1, 1997)

FCC, 1996

STANDARDS

BACKGROUND LEVELS
0.003 uW/cm2

Background RF levels in US cities and suburbs in the 1990s

Mantiply, 1997

0.05 uW/cm2

Median ambient power density in cities in Sweden (30-2000 MHz)

Hamnierius, 2000

0.1 - 10 uW/cm2

Ambient power density within 100-200' of cell site in US (data from 2000)

Sage, 2000
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C4ST FACT SHEET
1.1

NOVEMBER 2015

WHAT IS SAFETY CODE 6?

Safety Code 6 is Health Canada's guideline for recommended human exposure limits to radiofrequency
(RF) electromagnetic energy, the kind of energy given off by various electronic devices such as cell
phones and Wi-Fi, as well as broadcasting and cell phone towers.
Safety Code 6 was originally created in the 1970’s for the protection of federal employees and visitors
to federal buildings.

• It has been expanded to include Wi-Fi, smart phones, smart meters and cell phone towers.
• It has not had any major revisions in the last 30 years.
1.2

HEALTH CANADA ADMITS STUDIES SHOW HARM AT LEVELS BELOW SAFETY CODE 6
Mr. Andrew Adams, Health Canada: In testimony before the Parliamentary Health Committee
admitted there are studies that show harm below Safety Code 6. (1)
Health Canada document “determined that 36 studies were of “sufficient quality for inclusion in the
Risk Assessment” in the following categories:”
• Cancer is linked in 6 studies,

• Brain/nervous system impacts in 13,
• Biochemical disruption in 16 and
• Development and/or learning behaviour impacts in 7. (2)
1.3 CANADA’S SAFETY CODE 6 IS AMONG THE COUNTRIES WITH THE WORST GUIDELINES IN THE WORLD.
China, Russia, Italy and Switzerland have wireless radiation safety limits 100 times safer than Canada.
(3)
40% of the world’s population lives in countries with codes safer than Canada.
Industry Canada does not measure for the multi-hour, multi-day exposure of today’s environment; nor
the cumulative effects from multiple devices
Manufacturers have safety warnings that are buried in cell phones and tablets (4)
Over 50 Canadian MD’s and international scientists signed declarations stating that the current levels of
Safety Code 6 do not protect Canadians (5), (6)
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1.4 CANADA HAS FALLEN BEHIND COUNTRIES SUCH AS FRANCE, TAIWAN AND BELGIUM IN PROTECTING
CANADIANS FROM THE UNSAFE USE OF WIRELESS DEVICES.
January 29, 2015 France passed the following articles into law: (7)

• A ban on the use of Wi-Fi in day care centres and nurseries for children under three years of age
• Wi-Fi must be deactivated when not in active use for digital educational activities in primary schools
with Wi-Fi already in place,

• For primary schools without Wi-Fi, a consultation process must be followed.
(Primary schools include pre-school, (ages 2 to 6) and elementary school, (ages 6 to 11))

• All advertisements promoting cell phones must demonstrate a device to limit the exposure of the
head to radiofrequencies emitted by the cellular phones. ( eg. ear buds or speaker mode)

• A campaign of "awareness and information on the responsible and rational use of mobile devices"
will be conducted.
February 15, 2015. Taiwanese lawmakers passed new legislation in which: (8)

• Parents face fines if they allow children under the age of two to use tablets and smartphones
• Youth under 18 years of age are allowed devices for a 'reasonable length of time'
March, 2014. It is illegal to market cell phones to children less than seven years of age in Belgium. (9)

1.5

TESTIMONY FROM WORLD RENOWNED EXPERTS TO THE PARLIAMENTARY HEALTH COMMITTEE
Dr. Devra Davis, team member Nobel Prize with Al Gore re climate change (10)

•
•
•

Damaged and reduced sperm (11), (12)
ADHD-like symptoms in offspring when pregnant mice exposed to cell phones (13)
Co-author “The underestimation of cell phone radiation, especially in children” (14)

Dr. Anthony Miller, visiting senior scientist World Health Org., U. of Toronto (15)
• Links to brain cancer referencing Swedish and French studies (16),(17), (18)
• Overview of recent information re breast cancer (19)
Dr. Riina Bray, Women’s College Hospital, Dr. Magda Havas, Trent Univ. (20), (21)
• Electrosensitivity can affect 3% of the population in the short term and up to 30% in the long term
(22)
Dr. Martin Blank Columbia University (23)
• Proof of DNA damage (24), (25)
Dr. Martha Herbert Ph.D., M.D. Harvard Medical School (26)
• Links to autism (27), (28)
Dr. Meg Sears, Children's Hospital of Eastern Ontario, Ottawa Hospital Research Institute (29)
• Health Canada’s recent review of Safety Code 6 fails all major criteria for the evaluation of

scientific evidence based on international best practices (30)
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1.6

SAFETY CODE 6 DOES NOT PROVIDE THE NECESSARY PROTECTION FOR CHILDREN AND PREGNANT
WOMEN.
Children are not “little adults”; their skulls are thinner
The tissues of a child’s head, including the bone marrow and brain absorb significantly more energy
than those in an adult head. (31)
Radiation from a cell phone which penetrated 10% of an adult head, would affect 70% of the brain of a
five year old. (32)
The Canadian Teachers’ Federation states: “Teachers and school communities have not been informed
regarding the implementation of Wi-Fi and any inherent potential hazards. In the absence of a
definitive statement regarding the safety of Wi- Fi that addresses concerns raised through social and
regular media, teachers are rightly concerned for their personal safety and the safety of the children in
their care.” (33)
Safety Code 6 guidelines are based on computer models for heating, not specific human measurements
of biochemical changes. (34)

1.7 HEALTH CANADA WASTED OVER $100,000 OF TAXPAYERS’ MONEY. THE ROYAL SOCIETY OF CANADA
(RSC) REPORT IS NOT AN INDEPENDENT REVIEW.
The RSC Expert Panel was conflicted; half of the panel members have strong financial ties to industry.
(35)
The original panel chair resigned only after the CMAJ reported an undisclosed conflict of interest. (36)
The RSC invited Dr. Anthony Miller and Dr. Martin Blank as peer reviewers of the report. Their input
challenging the report results was ignored. (37)
References
(1)http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=7892702&Language=E&Mode=1&Parl
=41&Ses=2 at time 1540
(2)http://www.c4st.org/images/documents/hesa/Health_Canada_Response_to_C4ST_References_of_140_
Missing_Studies.pdf
(3) http://buildingbiology.ca/media/pdf/rf_exposure_limits_cell_antennas.pdf
(4) http://www.c4st.org/PMB
(5) http://www.c4st.org/images/documents/hc-resolutions/medical-doctors-submission-to-healthcanadaenglish.pdf
(6) http://www.c4st.org/images/documents/hc-resolutions/scientific-declaration-to-health-canadaenglish.pdf
(7) http://www.complianceandrisks.com/france-publishes-law-on-electromagnetic-waves/
(8) http://www.dailymail.co.uk/news/article-2929530/Does-toddler-play-iPad-Taiwan-makes-ILLEGALparentslet-children-two-use-electronic-gadgets-18s-limit-use-reasonable-lengths.html
(9) expatica.com/be/news/belgian-news/TMag-Mobile-phones-to-be-banned-for-children_259994.html.
(10)http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=7945128&Language=E&Mode=1&Pa
rl=41&Ses=2 at time 1640
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(11) http://www.ncbi.nlm.nih.gov/pubmed/15910543
(12) http://www.ncbi.nlm.nih.gov/pubmed/22348902
(13) http://www.ncbi.nlm.nih.gov/pubmed/22428084
(14) http://www.sciencedirect.com/science/article/pii/S2213879X14000583
(15)http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=7936469&Language=E&Mode=1&Pa
rl=41&Ses=2 at time 1535
(16) http://www.ncbi.nlm.nih.gov/pubmed/23261330
(17) http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4211006/
(18) http://oem.bmj.com/content/early/2014/05/09/oemed-2013-101754
(19) http://www.hindawi.com/journals/crim/2013/354682/
(20)http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=7945128&Language=E&Mode=1&Pa
rl=41&Ses=2 at time 1530
(21)http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=7936469&Language=E&Mode=1&Pa
rl=41&Ses=2 at time 1555
(22) http://www.c4st.org/images/documents/cell-towersituations/PeelDSB/American_Academy_of_Environmental_Medicine_Letter_to_PDSB.pdf
(23)http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=7892702&Language=E&Mode=1&Pa
rl=41&Ses=2 at time 1656
(24) http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2999986/
(25) http://www.ncbi.nlm.nih.gov/pubmed/19268550
(26)http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=7945128&Language=E&Mode=1&Pa
rl=41&Ses=2 at time 1629
(27) http://www.ncbi.nlm.nih.gov/pubmed/24095003
(28) http://www.ncbi.nlm.nih.gov/pubmed/24113318
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rl=41&Ses=2 at time 1540
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(32) http://www.ece.ncsu.edu/erl/html2/papers/lazzi/1996/NCSU-ERL-LAZZI-96-03.pdf
(33) http://www.ctf-fce.ca/en/Pages/Issues/Wi-Fi-Briefing-Document.aspx
(34) http://www.ncbi.nlm.nih.gov/pubmed/21999884
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Page 4 of 4

Appendix 3: HESA 2015 Recommendations
RECOMMENDATION 1
That the Government of Canada, in collaboration with the health departments of the provinces and
territories, examine existing cancer data collection methods to improve the collection of information
relating to wireless device use and cancer.
RECOMMENDATION 2
That Statistics Canada consider including questions related to electromagnetic hypersensitivity in the
Canadian Community Health Survey.
RECOMMENDATION 3
That the Government of Canada, through the Canadian Institutes of Health Research, consider funding
research into electromagnetic hypersensitivity testing, diagnosis and treatment, and its possible impacts
on health in the workplace.
RECOMMENDATION 4
That the Canadian Medical Association, the Royal College of Physicians and Surgeons, the College of
Family Physicians of Canada and the World Health Organization consider updating their guidelines and
continuing education materials regarding the diagnosis and treatment of electromagnetic
hypersensitivity to ensure they are based on the latest scientific evidence and reflect the symptoms of
affected Canadians.
RECOMMENDATION 5
That the Government of Canada continue to provide reasonable accommodations for environmental
sensitivities, including electromagnetic hypersensitivity, as required under the Canadian Human Rights
Act.
RECOMMENDATION 6
That Health Canada ensure the openness and transparency of its processes for the review of Safety Code
6, so that all Canadians have an opportunity to be informed about the evidence considered or excluded
in such reviews, that outside experts are provided full information when doing independent reviews,
and that the scientific rationale for any change is clearly communicated.
RECOMMENDATION 7
That the Government of Canada establish a system for Canadians to report potential adverse reactions
to radiofrequency fields.
RECOMMENDATION 8
That an independent scientific body recognized by Health Canada examine whether measures taken and
guidelines provided in other countries, such as France and Israel, to limit the exposure of vulnerable
populations, including infants, and young children in the school environment, to radiofrequencies
should be adopted in Canada.

RECOMMENDATION 9
That the Government of Canada develop an awareness campaign relating to the safe use of wireless
technologies, such as cell phones and Wi-Fi, in key environments such as the school and home to ensure
that Canadian families and children are reducing risks related to radiofrequency exposure.
RECOMMENDATION 10
That Health Canada conduct a comprehensive review of all existing literature relating to radiofrequency
fields and carcinogenicity based on international best practices.
RECOMMENDATION 11
That the Government of Canada, through the Canadian Institutes of Health Research, consider funding
research into the link between radiofrequency fields and potential health effects such as cancer, genetic
damage, infertility, impairment to development and behaviour, harmful effects to eyes and on the brain,
cardiovascular, biological and biochemical effects.
RECOMMENDATION 12
That the Government of Canada and manufacturers consider policy measures regarding the marketing
of radiation emitting devices to children under the age of 14, in order to ensure they are aware of the
health risks and how they can be avoided.

Appendix 4

Wi-Fi in Canadian Schools: A Health and Safety Issue
Peer-reviewed scientific studies (50) documenting potentially harmful biological effects of
Wi-Fi frequency (2.4-2.45 GHz) at or below Health Canada's Safety Code 61 guidelines
and recommendations for precautionary measures
By Margaret Friesen M.Sc. on behalf of Canadians for Safe Technology*- 19 November 2015

ABSTRACT

Photo: Canadians for Safe Technology

Potentially harmful health consequences of exposure to non-ionizing radiation from Wi-Fi devices being installed
widely in Canadian schools is a growing concern for parents, students, school personnel and those responsible for
health and safety in the school environment. Most non-federal Canadian bodies e.g. school boards, defer to
Safety Code 6 guidelines for safe Wi-Fi exposure. Safety Code 6 is established by Health Canada, and sets the
levels (limits) for "safe" human exposure in the radiofrequency/microwave range for "all individuals working at, or
visiting federally regulated sites." Safety Code 6 has been called into question, with federal legislators
recommending a full review of the scientific literature, public risk reduction and education. Health Canada has
never revealed its entire reference list or its “weight of evidence” analysis to justify determination of Safety Code
6 guidelines.
The objective of this work is to identify original research studies in the peer-reviewed scientific literature, which
show potentially harmful biological effects of Wi-Fi frequency radiation at levels that are at or below Safety Code
6 guidelines, and to compare that list with the reference list in Health Canada's Safety Code 6 (2015) Rationale
document. The Rationale document stands as Health Canada’s evidence that the updated Safety Code 6 protects
the health of all Canadians. Also compared to the identified list, is the list of 16 studies that Health Canada
released to a news reporter in October 2010 when Wi-Fi was first deployed in schools and parents reported that
their children were becoming ill from newly installed Wi-Fi in their school.
The search identified 50 studies published between 1990 and the end of September 2015. Studies were
conducted on human subjects, laboratory animals (including two on insects), and tissue and cell cultures. Fifteen
(15) found effects on brain chemistry and oxidative stress. Eleven (11) documented DNA (genetic) damage.
Adverse effects were reported on behaviour and learning in ten (10) studies. Also affected were the immune and
cardiovascular systems. Nine (9) studies found abnormalities in sperm and testes. None of these are listed in the
Rationale document or in the "16 studies" list.
The 50 studies compiled here provide only a portion of the scientific evidence that exposure to Wi-Fi should be
considered a high priority health and safety issue, requiring immediate implementation of effective precautionary
measures. It is especially important to protect young children, pregnant women and men who want to conceive
healthy children. Precautionary measures in schools can be taken immediately by eliminating exposure wherever
possible and otherwise implementing a policy to achieve exposures As Low As Reasonably Achievable (ALARA).
Until Safety Code 6 is adequately revised, Canadian school boards can and should take the initiative to use the
most protective guidelines available globally.
_______________________________
* Science Advisor (pro bono) to Canadians for Safe Technology http://c4st.org/ Email the author at: safer.wireless@gmail.com
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BACKGROUND
Wi-Fi2 is a networking technology used by many electronic devices to communicate without wires (wireless).
Devices that use Wi-Fi include tablet computers, laptops, some cell phones, personal computers and wireless
accessory devices e.g. mouse, keyboard and printers. Wi-Fi routers are being installed widely in schools to permit
convenient access to the Internet and for communication with other electronic wireless devices and networks.
Wi-Fi frequency is 2.4-2.45 GHz,3 the same frequency emitted by household microwave ovens.
Exposure to non-ionizing radiation from Wi-Fi routers and associated devices in Canadian schools is a growing
concern for parents, students, school personnel and those responsible for health and safety in the school
environment because of potentially harmful health consequences.4 Some school routers may emit at a much
higher power than household Wi-Fi routers, particularly if many devices simultaneously are transmitting data.
Health Canada currently establishes guidelines5, Safety Code 6, for "safe" levels (limits) of human exposure to
radiofrequency/microwave radiation including Wi-Fi and other wireless devices. 6 Safety Code 6 applies to "all
individuals working at, or visiting, federally regulated sites"; adoption of these guidelines is discretionary for nonfederal "interested parties" such as school boards, other levels of government, etc.7,8 The City of Toronto is one
example of a jurisdiction which has set its own guidelines; it has a Prudent Avoidance Policy with levels 100x more
stringent (safer) than Safety Code 69.
Health Canada produced a document called Safety Code 6 (2015) Rationale,10 which outlines its rationale for the
latest revision of Safety Code 6. This Rationale document omitted many studies relevant to the full evaluation of
the biological effects of radiofrequency/microwave radiation at levels at or below Safety Code 6.11 Except for the
reference list in the Rationale document and a list provided to a news reporter in October, 2010 (see below), to
date, Health Canada has not provided any other information to the public or to the Government of Canada's
Parliamentary Standing Committee on Health12 as to which studies it has or has not examined, nor how it
conducted its "weight of evidence" analysis.
The first public reports of Canadian children becoming ill from newly installed Wi-Fi in their school occurred in the
fall of 2010 and were documented in a Global News television program called WiFi Safety in Schools.13 Health
Canada provided the reporter with a list of 16 studies as evidence that there were studies indicating Wi-Fi could
not be the cause of the illness reported by the students. The reporter states "not a single [study] looks at whether
Wi-Fi in school poses a health risk to students." True. In fact, 15 of the studies are on exposure measurements or
on non-living models. The sole study on biological effects on actual people was conducted on the sleep quality of
a group of adults and was not specific to Wi-Fi (Appendix 1).
Precautionary measures regarding Wi-Fi exposure should be considered a high priority health and safety issue,
especially in schools, because:






There have been more reports of children in Canada becoming ill from Wi-Fi exposure in their school;14
In 2011 the World Health Organization - International Agency for Research on Cancer (WHO-IARC)
classified wireless radiation in the radiofrequency/microwave range [radiofrequency electromagnetic
fields], which includes Wi-Fi, as a Class 2B, possible human carcinogen.15,16 Dr. Hardell and his brain cancer
research team, whose work was used, in part, to reach this determination, is now calling for a Class 1
known human carcinogen classification, based on newer research;17,18
In 2014 over 40 Canadian doctors and over 50 international scientists called on the federal Minister of
Health to revise Safety Code 6 to make it more protective;19
In April 2015 the Government of Canada's Parliamentary Standing Committee on Health (HESA), after
their hearings on Safety Code 6, recommended: "That the Government of Canada develop an awareness
campaign relating to the safe use of wireless technologies, such as cell phones and Wi-Fi, in key
environments such as the school and home to ensure that Canadian families and children are reducing
risks related to radiofrequency exposure" and " That Health Canada conduct a comprehensive review of
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all existing literature relating to radiofrequency fields and carcinogenicity based on international best
practices" ;20
Following the hearings, the Canadian Medical Association Journal (CMAJ) published an article outlining
the omission of studies in Health Canada's latest revision of Safety Code 6 guidelines;21
In May 2015 an international group of over 200 hundred scientists specializing in wireless radiation
research submitted appeals to the United Nations and the WHO calling for more protective measures; 22
Studies indicate that children absorb more radiation than adults;23,24
There has been a small, but statistically significant increase in incidence of primary malignant brain and
central nervous system tumors in children in the United States between 2000-2010; 25
Rates of autism are rising and a plausible link to exposure of wireless radiation has been presented;26,27,28
A study involving 2,422 Korean children found a significant association between wireless radiation
exposure to the head (mobile phone use) and Attention Deficit Hyperactivity Disorder (ADHD), but only in
the group with higher blood levels of lead. The authors suggest that the radiation may have increased
blood-brain-barrier permeability, and thus access of the lead (a potent neurotoxin) to the brain.
The Canadian Teachers' Federation has expressed concern for students and their exposure to Wi-Fi;29,30
The Ontario English Catholic Teachers Association (OECTA) state in A position regarding the use of NonIonizing Electromagnetic Radiation, including WiFi, in the workplace: "Controls for WiFi would best be
guided by the ALARA principle (As Low As Reasonably Achievable), as well as by applying the concept of
prudent avoidance;31and
Other countries such as France, Israel and Italy have taken precautionary measures in schools.32 Two
examples: France has legislated no Wi-Fi in daycares and the State Parliament of South Tyrol, Italy
mandated the replacement of existing wireless networks whenever possible with networks that emit less
radiation in schools and preschools in keeping with the Precautionary Principle. 33

OBJECTIVES
1. To compile a list of peer-reviewed original research studies published from 1990 to the end of September 2015,
documenting potentially harmful biological effects from exposure to Wi-Fi frequency (2.4 -2.45 GHz) at or below
Health Canada's Safety Code 6 guidelines.
2. To compare this list with:
- The reference list included in the Safety Code 6 (2015) Rationale document as Health Canada's evidence that the
current Safety Code 6 is protective of Canadians' health and
- The "16 studies" reference list from Health Canada in 2010 (when Wi-Fi started to be deployed in schools on a
large scale) as evidence that Wi-Fi was "safe" in schools.
3. To provide recommendations for precautionary measures that can be taken immediately, and for future
consideration, in Canadian schools.
METHODS
PubMed34 and EMF portal 35 were searched using the key words/terms Wi-Fi, WiFi, 2.4 GHz, 2.45 GHz and 2450
MHz, from 1990 to the end of September, 2015. The search was limited to this single narrow frequency range.
Exposures were determined as being at or below Safety Code 6 levels by examining the abstracts from PubMed,
details in EMF portal and, in some cases, the full publication. The exposure level was expressed as the Specific
Absorption Rate (SAR). The SAR level set by Health Canada for the head, neck and trunk is 1.6 W/kg.36 Only studies
at or below this level were included in this compilation. In several studies actual devices were used which would
have been approved as having acceptable SAR levels for human use; these were listed as being at 1.6 W/kg
although the actual SAR may have been lower (or higher if the device was defective).
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RESULTS
Fifty (50) studies from 1990 to 2015, documenting potentially harmful effects of Wi-Fi exposure at or below Safety
Code 6, were identified (Figure 1). Most were published after the WHO/IARC's possible human carcinogen
classification (May 2011). Studies were on human subjects, laboratory animals, and on tissue and cell cultures;
two were on insects. The 50 studies were grouped into seven topics: Brain Biochemistry, Oxidative Stress, DNA
(Genetic) Damage, Behaviour & Learning, Immune & Cardiovascular, Sperm & Testes and Other (cell replication,
cells of the small intestine, fibroblasts and insect (Drosophila) reproduction) (Figure 2).
Titles of all studies, with the full reference, are provided in Appendix 2, as well as an excerpt from the abstract.
Key words describing the potentially harmful effect in each study are listed in the "Findings" column and findings
are summarized in Figure 3. In cases where potentially harmful effects were elicited in order to study possible
therapeutic treatments, only the potential adverse effects are noted (6 studies).

Number of studiess

None of the 50 studies are listed in the Safety Code 6 (2015) Rationale document or in the"16 studies" list.
10

8

8
4
2

1

1

0

0

1

2

2
0

0

0

0

1

2
0

0

0

2
0

2
0

1

7

6

4

6

8

2

Year published

Health Canada makes
"no scientific evidence"
of harm statement

WHO/IARC
possible carcinogen
classification

Number of studies

Figure 1. Number of Wi-Fi exposure studies published annually from 1990 to the end of September 2015 showing potentially harmful
biological effects of Wi-Fi exposure at levels at or below Safety Code 6. Health Canada's Wi-Fi related statement in the Global News program
was made in October, 2010. The World Health Organization-International Agency for Research on Cancer (WHO-IARC) Class 2B possible human
carcinogen classification for radiofrequency/microwave radiation (radiofrequency electromagnetic fields) was announced in May 2011.
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Figure 2. Studies showing potentially harmful effects of Wi-Fi exposure at levels at or below Safety Code 6, grouped according to various
topics. One study may have examined more than one topic.
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Figure 3. Potentially harmful effects reported for Wi-Fi exposure in 50 studies and the Specific Absorption Rate (SAR)
reported for each study at or below the indicated SAR level. Health Canada's Safety Code 6 SAR level is 1.6 W/kg (head, neck
and trunk).
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DISCUSSION
Potentially harmful effects at Wi-Fi exposure levels at or below Safety Code 6 guidelines are well documented in
the 50 studies identified. Effects included DNA (genetic) damage and oxidative stress on body systems e.g. brain,
cardiovascular, immune, testes. DNA damage can lead to various adverse reproductive and other health effects not only cancer. Chronic or excessive oxidative stress can lead to chronic inflammation, which in turn has been
associated with illnesses such as cancer, and cardiovascular and neurological diseases (Alzheimer's and
Parkinson's).37,38 Adverse effects reported in ten studies on behaviour and learning have widespread implications
in a school environment, and for our children’s future.
This compilation should be considered preliminary; there are undoubtedly more studies that this limited search
has not identified. The BioInitative 2012 and BioInitative Update39 lists hundreds of peer-reviewed studies
reporting similar and other biological effects at exposures below Safety Code 6 levels for other frequencies e.g.
900 MHz and 1800 MHz for cell phones, cordless phones, etc. Use of Wi-Fi in conjunction with multiple other
devices, further complicates real-life exposures.
If student and school personnel exposure risks from Wi-Fi radiation are to be minimized, it is clear those
responsible for their health and safety must educate themselves, and establish and implement policies and
procedures with their own precautionary measures for the school environment.
CONCLUSIONS
This compilation of studies lends further strong scientific evidence that Safety Code 6 guidelines are not
adequately protective of Canadians' health.
There is ample evidence that precautionary measures should be taken, especially for young children, pregnant
women, and men who want to conceive healthy children. There are also implications for behaviour and learning.
Inadequate Safety Code 6 guidelines, combined with rapid and widespread proliferation of Wi-Fi, make it
imperative that bodies such as school boards take immediate effective precautionary measures.
RECOMMENDATIONS FOR PRECAUTIONARY MEASURES IN SCHOOLS
1. Eliminate sources of, and exposure to, Wi-Fi frequency radiation wherever possible.
2. When elimination is not possible, implement a policy of As Low As Reasonably Achievable (ALARA).
1) Keep wired technologies, and/or replace Wi-Fi networks and other devices with wired devices.
2) Minimize exposure e.g. follow Wi-Fi Devices Best Practices adopted by the Ashland Public School
District, Massachusetts, United States40 :
 Turn off the device when not in use
 Turn Wi-Fi on only when needed
 Always place the mobile41 device on a solid surface [e.g. keep laptops off laps]
 Viewing distance should be a minimum of 12 inches [30 cm] from the screen
 Specific product information guides are available through the Information Technology (IT)
department
 We ask staff members to remind and to instruct students regularly in using best practices
in regards to mobile devices.
3. Provide designated "Wi-Fi free zones" (“white zones”) within schools for individuals who are sensitive and/or
who want reduced exposure.
4. Investigate and adopt the most protective measures among those used in France, Israel, Italy and elsewhere.
Details can be found on the Environmental Health Trust website: http://ehtrust.org/
5. Until Safety Code 6 is adequately revised, school boards can and should take the initiative to use the most
protective guidelines available globally, such as in Salzburg, Austria.42,43
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Appendix 1. The list of 16 studies labelled "List of studies reviewed at Health Canada that are specific to Wi-Fi" that Health
Canada provided to the Global Network current affairs program 16:9 The Bigger Picture (aired October, 2010). The links
have been added. Added comments are in [square brackets]. Only #10 was a biological effects study conducted on real
people.
1. Andersen, J. B., et al. (2010). Power variations of wireless communication systems. Bioelectromagnetics, 31(4), 302–310.
http://www.ncbi.nlm.nih.gov/pubmed/20112260
2. Fang, M., & Malone, D. (2010). Experimental verification of a radiofrequency power model for Wi-Fi technology. Health
Physics, 98(4), 574–583. http://www.ncbi.nlm.nih.gov/pubmed/20220364
3. Findlay, R. P., & Dimbylow, P. J. (2010). SAR in a child voxel phantom from exposure to wireless computer networks (WiFi). Physics in Medicine and Biology, 55(15), N405–411. http://www.ncbi.nlm.nih.gov/pubmed/20647607
4. Foster, K. R. (2007). Radiofrequency exposure from wireless LANs utilizing Wi-Fi technology. Health Physics, 92(3), 280–
289. http://www.ncbi.nlm.nih.gov/pubmed/17293700
5. Joseph, W., et al. (2010). Comparison of personal radio frequency electromagnetic field exposure in different urban
areas across Europe. Environmental Research, 110(7), 658–663. http://www.ncbi.nlm.nih.gov/pubmed/20638656
6. Joseph, W., (2008). Characterization of personal RF electromagnetic field exposure and actual absorption for the general
public. Health Physics, 95(3), 317–330. http://www.ncbi.nlm.nih.gov/pubmed/18695413
7. Joseph, W., et al. (2010). Estimation of whole-body SAR from electromagnetic fields using personal exposure meters.
Bioelectromagnetics, 31(4), 286–295. http://www.ncbi.nlm.nih.gov/pubmed/20041435
8. Malone, D., & Malone, L. A. (2009). Ambient radiofrequency power: the impact of the number of devices in a Wi-Fi
network. Health Physics, 96(6), 629–635. http://www.ncbi.nlm.nih.gov/pubmed/19430215
9. Martínez-Búrdalo, M., (2009). FDTD assessment of human exposure to electromagnetic fields from WiFi and bluetooth
devices in some operating situations. Bioelectromagnetics, 30(2), 142–151.
http://www.ncbi.nlm.nih.gov/pubmed/18937345
10. Mohler, E., Frei, P., Braun-Fahrländer, C., Fröhlich, J., Neubauer, G., Röösli, M., & Qualifex Team. (2010). Effects of
everyday radiofrequency electromagnetic-field exposure on sleep quality: a cross-sectional study. Radiation Research,
174(3), 347–356. [study group was on men and women aged 30 to 60 years exposed to various sources, not a study specific
to the school environment] http://www.ncbi.nlm.nih.gov/pubmed/20726726
11. Otto, M., & von Mühlendahl, K. E. (2007). Electromagnetic fields (EMF): do they play a role in children’s environmental
health (CEH)? International Journal of Hygiene and Environmental Health, 210(5), 635–644.
[supposedly a review of the literature but NONE of the studies identified in this study are referenced. Most, if not all, involve
different frequencies] http://www.ncbi.nlm.nih.gov/pubmed/17765660
12. Parazzini, M., et al.(2010). Assessment of the exposure to WLAN frequencies of a head model with a cochlear implant.
Bioelectromagnetics, 31(7), 546–555. http://www.ncbi.nlm.nih.gov/pubmed/20683910
13. UK Health Protection Agency. (no date). Wi-Fi in schools. [exposure information, not a biological effects study]
Old link not working: http://www.hpa.org.uk/web/HPAwebFile/HPA_C/1254510618866
Link to archived report (have to copy and paste):
http://webarchive.nationalarchives.gov.uk/20140714084352/http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/125451
0618866
14. Verloock, L., et al. (2010). Procedure for assessment of general public exposure from WLAN in offices and in wireless
sensor network testbed. Health Physics, 98(4), 628–638. http://www.ncbi.nlm.nih.gov/pubmed/20220371
15. Viel, J.-F., et al. (2009). Radiofrequency exposure in the French general population: band, time, location and activity
variability. Environment International, 35(8), 1150–1154. http://www.ncbi.nlm.nih.gov/pubmed/19656570
16. Wu, T., Hadjem, A., Wong, M.-F., Gati, A., Picon, O., & Wiart, J. (2010). Whole-body new-born and young rats’ exposure
assessment in a reverberating chamber operating at 2.4 GHz. Physics in Medicine and Biology, 55(6), 1619–1630.
http://www.ncbi.nlm.nih.gov/pubmed/20182003
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Appendix 2. Peer-reviewed published studies of biological effects at Wi-Fi frequency of 2.4 (2.45) GHz with evidence of
harm at or below Health Canada's Safety Code 6 guidelines. The reference appears in bold, an excerpt from the abstract is
quoted verbatim, and a link to the full abstract in PubMed is provided. A brief summary of findings is in the right column.

References, abstract excerpts, and link to full abstract in PubMed

1

Findings

Atasoy, H. I., et al. (2013). Immunohistopathologic demonstration of deleterious effects
on growing rat testes of radiofrequency waves emitted from conventional Wi-Fi
devices. Journal of Pediatric Urology, 9(2), 223–229.
"These findings raise questions about the safety of radiofrequency exposure from Wi-Fi
Internet access devices for growing organisms of reproductive age, with a potential effect
on both fertility and the integrity of germ cells.”

-Testes: DNA
damage
- Development:
deleterious effects
on growing testes

http://www.ncbi.nlm.nih.gov/pubmed/22465825
[SAR: 0.091 W/kg]
2

Avendaño, C., et al. (2012). Use of laptop computers connected to internet through WiFi decreases human sperm motility and increases sperm DNA fragmentation. Fertility
and Sterility, 97(1), 39–45.
"Ex vivo exposure of human spermatozoa to a wireless internet-connected laptop
decreased motility and induced DNA fragmentation by a nonthermal effect. We speculate
that keeping a laptop connected wirelessly to the internet on the lap near the testes may
result in decreased male fertility.”

- Sperm:
decreased motility
- DNA
fragmentation

http://www.ncbi.nlm.nih.gov/pubmed/22112647
[Device]
3

Aynali, G., et al. (2013). Modulation of wireless (2.45 GHz)-induced oxidative toxicity in
laryngotracheal mucosa of rat by melatonin. European Archives of Oto-RhinoLaryngology...Head and Neck Surgery, 270(5), 1695–1700.

- Larynx: oxidative
stress

"It is well known that oxidative stress induces larynx cancer ... that electromagnetic
radiation (EMR) induces oxidative stress in different cell systems... Wi-Fi-induced
oxidative stress in the laryngotracheal mucosa..."
http://www.ncbi.nlm.nih.gov/pubmed/23479077
[SAR: 0.143 W/kg]
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4

Ballardin, M., (2011). Non-thermal effects of 2.45 GHz microwaves on spindle assembly,
mitotic cells and viability of Chinese hamster V-79 cells. Mutation Research, 716(1-2), 1–
9.

- Cell replication:
spindle
disturbances

"After an exposure time of 15 min the proportion of aberrant spindles and of apoptotic
cells was significantly increased, while the mitotic index decreased as well..."
http://www.ncbi.nlm.nih.gov/pubmed/21827772
[SAR: 0.04-0.51 W/kg]
5

Cammaerts, M.-C., & Johansson, O. (2014). Ants can be used as bio-indicators to reveal
biological effects of electromagnetic waves from some wireless apparatus.
Electromagnetic Biology and Medicine, 33(4), 282–288.

Insects:
behaviour affected

“...we designed and validated a fast and easy test on ants - these insects being used as a
biological model - for revealing the effect of wireless equipments like mobile phones,
smartphones, digital enhanced cordless telephone (DECT) phones, WiFi routers and so
on.”
http://www.ncbi.nlm.nih.gov/pubmed/23977878
[Device]
6

Ceyhan, A. M., et al. (2012). Protective effects of β-glucan against oxidative injury
induced by 2.45-GHz electromagnetic radiation in the skin tissue of rats. Archives of
Dermatological Research, 304(7), 521–527.

- Skin: oxidative
injury

“Exposure to 2.45-GHz EMR caused a significant increase in MDA [malondialdehyde]
levels and CAT [catalase] activity...”
http://www.ncbi.nlm.nih.gov/pubmed/22237725
[SAR: 0.064 W/kg]
7

Dasdag, S., et al. (2015). Effects of 2.4 GHz radiofrequency radiation emitted from Wi-Fi
equipment on microRNA expression in brain tissue. International Journal of Radiation
Biology, 91(7), 555–561.

- Brain cells:
altered mRNA
expression

“The results revealed that long-term exposure of 2.4 GHz Wi-Fi radiation can alter
expression of some of the miRNAs.[microRNSs].. Long-term exposure of 2.4 GHz RF may
lead to adverse effects such as neurodegenerative diseases originated from the alteration
of some miRNA expression levels.”
http://www.ncbi.nlm.nih.gov/pubmed/25775055
[SAR: 0.00151 W/kg]
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8

Dasdag, S., et al. (2015). Effect of long-term exposure of 2.4 GHz radiofrequency
radiation emitted from Wi-Fi equipment on testes functions. Electromagnetic Biology
and Medicine, 34(1), 37–42.
“In conclusion, we observed that long-term exposure of 2.4 GHz RF emitted from Wi-Fi
(2420 μW/kg, 1 g average) affects some of the reproductive parameters of male rats. We
suggest Wi-Fi users to avoid long-term exposure of RF emissions from Wi-Fi equipment.”

- Sperm:
abnormalities
-Testes:
abnormalities

http://www.ncbi.nlm.nih.gov/pubmed/24460421
[SAR: 0.00242 W/kg]
9

Deshmukh, P. S., et al. (2013). Detection of Low Level Microwave Radiation Induced
Deoxyribonucleic Acid Damage Vis-à-vis Genotoxicity in Brain of Fischer Rats.
Toxicology International, 20(1), 19–24.

- Brain cells: DNA
damage

“We demonstrated DNA damaging effects of low level microwave radiation in brain.”
http://www.ncbi.nlm.nih.gov/pubmed/23833433
[SAR: 0.0006672 W/kg]
10

Deshmukh, P. S., et al. (2015). Cognitive impairment and neurogenotoxic effects in rats
exposed to low-intensity microwave radiation. International Journal of Toxicology,
34(3), 284–290.

- Brain: DNA
damage, oxidative
stress

“The results indicated that, chronic low-intensity microwave exposure in the frequency
range of 900 to 2450 MHz may cause hazardous effects on the brain.”

- Learning:
cognition
impairment

http://www.ncbi.nlm.nih.gov/pubmed/25749756
[SAR: 0.0006672 W/kg]
11

Elekes, E., et al. (1996). Effect on the immune system of mice exposed chronically to 50
Hz amplitude-modulated 2.45 GHz microwaves. Bioelectromagnetics, 17(3), 246–248.

- Immune system:
altered in males

“.. both types of exposure conditions induced moderate elevation of antibody production
only in male mice.”
http://www.ncbi.nlm.nih.gov/pubmed/8809365
[SAR: 0.14 W/kg]
12

Eser, O., et al. (2013). The effect of electromagnetic radiation on the rat brain: an
experimental study. Turkish Neurosurgery, 23(6), 707–715.
“… there were severe degenerative changes, shrunken cytoplasm and extensively dark
pyknotic nuclei in the EMR [electromagnetically irradiated] groups... EMR causes
structural changes in the frontal cortex, brain stem and cerebellum and impairs the
oxidative stress and inflammatory cytokine system. This deterioration can cause ... cancer
development.”

- Brain cells:
severe changes,
oxidative stress
-Inflammatory
system: impaired

http://www.ncbi.nlm.nih.gov/pubmed/24310452
[SAR: 1.04 W/kg]
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13

Ghazizadeh, V., & Nazıroğlu, M. (2014). Electromagnetic radiation (Wi-Fi) and epilepsy
induce calcium entry and apoptosis through activation of TRPV1 channel in
hippocampus and dorsal root ganglion of rats. Metabolic Brain Disease, 29(3), 787–799.

- Brain: cell
damage
-Oxidative stress

“The Wi-Fi exposure induced additional effects on the cytosolic Ca(2+) increase... Wi-Fi in
our experimental model is involved in Ca(2+) influx and oxidative stress-induced
hippocampal and DRG [Dorsal root ganglion] death...”
http://www.ncbi.nlm.nih.gov/pubmed/24792079
[SAR: 0.00052 W/kg]
14

Grigoriev, Y. G., et al. (2010). Confirmation studies of Soviet research on immunological
effects of microwaves: Russian immunology results. Bioelectromagnetics, 31(8), 589–
602.

- Blood serum:
alterations

“… possible adverse effects of the blood serum from exposed rats on pregnancy and
foetal development of intact rats...”
http://www.ncbi.nlm.nih.gov/pubmed/20857454
[SAR: 0.16 W/kg]
15

Gumral, N., et al. (2009). Effects of selenium and L-carnitine on oxidative stress in blood
of rat induced by 2.45-GHz radiation from wireless devices. Biological Trace Element
Research, 132(1-3), 153–163.

- Blood: oxidative
stress.

“In conclusion, 2.45 GHz electromagnetic radiation caused oxidative stress...”
http://www.ncbi.nlm.nih.gov/pubmed/19396408
[SAR: 0.1 W/kg]
16

Gürler, H. Ş., et al. (2014). Increased DNA oxidation (8-OHdG) and protein oxidation
(AOPP) by low level electromagnetic field (2.45 GHz) in rat brain and protective effect of
garlic. International Journal of Radiation Biology, 90(10), 892–896.
“... low level EMF[electromagnetic fields] at 2.45 GHz MWR increases the DNA damage in
both brain tissues and plasma ...”

- Brain: DNA
damage
- Blood plasma:
DNA damage

http://www.ncbi.nlm.nih.gov/pubmed/24844368
[SAR: 0.02 W/kg]
17

Jorge-Mora, T., et al. (2011). The effects of single and repeated exposure to 2.45 GHz
radiofrequency fields on c-Fos protein expression in the paraventricular nucleus of rat
hypothalamus. Neurochemical Research, 36(12), 2322–2332.

- Brain/
hypothalamus
cells: altered

“The results suggest that PVN [paraventricular nucleus] is sensitive to 2.45 GHz
microwave radiation at non-thermal SAR [specific absorption rate] levels.”
http://www.ncbi.nlm.nih.gov/pubmed/21818659
[SAR: 0.301 W/kg]
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18

Kesari, K. K., et al. (2010). Mutagenic response of 2.45 GHz radiation exposure on rat
brain. International Journal of Radiation Biology, 86(4), 334–343.

-Brain: DNA
damage

“The study concludes that the chronic exposure to these radiations may cause significant
damage to brain, which may be an indication of possible tumour promotion...”
http://www.ncbi.nlm.nih.gov/pubmed/20353343
[SAR: 0.11 W/kg]
19

Kesari, K. K., et al.. (2012). Pathophysiology of microwave radiation: effect on rat brain.
Applied Biochemistry and Biotechnology, 166(2), 379–388.

- Brain: cell
damage

“The study concludes that a reduction in melatonin or an increase in caspase-3, creatine
kinase, and calcium ion may cause significant damage in brain due to chronic exposure of
these radiations. These biomarkers clearly indicate possible health implications of such
exposures.”
http://www.ncbi.nlm.nih.gov/pubmed/22134878
[SAR: 0.14 W/kg]
20

Kumar, S., et al. (2011). The therapeutic effect of a pulsed electromagnetic field on the
reproductive patterns of male Wistar rats exposed to a 2.45-GHz microwave field.
Clinics (São Paulo, Brazil), 66(7), 1237–1245.

- Testes: oxidative
stress

“This finding emphasizes that reactive oxygen species (a potential inducer of cancer) are
the primary cause of DNA damage... Electromagnetic fields are recognized as hazards that
affect testicular function by generating reactive oxygen species and reduce the
bioavailability of androgen to maturing spermatozoa. Thus, microwave exposure
adversely affects male fertility...”
http://www.ncbi.nlm.nih.gov/pubmed/21876981
[SAR: 0.014 W/kg]
21

Lai, H., et al. (1990). Corticotropin-releasing factor antagonist blocks microwaveinduced decreases in high-affinity choline uptake in the rat brain. Brain Research
Bulletin, 25(4), 609–612.

- Brain
biochemistry:
alterations

“These data suggest that low-level microwave irradiation activates CRF [corticotropinreleasing factor] in the brain, which in turn causes the changes in central HACU [sodiumdependent high-affinity choline uptake.”
http://www.ncbi.nlm.nih.gov/pubmed/2271963
[SAR: 0.6 W/kg]
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22

Lai, H., et al. (1994). Microwave irradiation affects radial-arm maze performance in the
rat. Bioelectromagnetics, 15(2), 95–104.
“... rats showed retarded learning while performing in the radial-arm maze to obtain food
rewards, indicating a deficit in spatial ‘working memory’ function... These data indicate
that both cholinergic and endogenous opioid neurotransmitter systems in the brain are
involved in the microwave-induced spatial memory deficit.”

- Brain: neurotransmitters
affected
- Learning: spatial
memory deficit

http://www.ncbi.nlm.nih.gov/pubmed/8024608
[SAR: 0.6 W/kg]
23

Lai, H., & Singh, N. P. (1996). Single- and double-strand DNA breaks in rat brain cells
after acute exposure to radiofrequency electromagnetic radiation. International Journal
of Radiation Biology, 69(4), 513–521.

- Brain cells: DNA
damage

“An increase in both types of DNA strand breaks was observed after exposure to either
the pulsed or continuous-wave radiation... Our data further support the results of earlier
in vitro and in vivo studies showing effects of radiofrequency electromagnetic radiation
on DNA.”
http://www.ncbi.nlm.nih.gov/pubmed/8627134
[SAR: 1.2 W/kg]
24

Lai, H. (2004). Interaction of microwaves and a temporally incoherent magnetic field on
spatial learning in the rat. Physiology & Behavior, 82(5), 785–789.

- Behaviour:
learning
impairment

"Results show that microwave-exposed rats had significant deficit in learning...."
http://www.ncbi.nlm.nih.gov/pubmed/15451642
[SAR: 1.2 W/kg]
25

Li M., et al. (2008). Elevation of plasma corticosterone levels and hippocampal
glucocorticoid receptor translocation in rats: a potential mechanism for cognition
impairment following chronic low-power-density microwave exposure. Journal of
Radiation Research, 49(2), 163–170.
“… MW[microwave]-exposed rats had significant deficits in spatial learning and memory
performance.... MW exposure increased levels of plasma corticosterone, and
consequently GC receptor (GR) nuclear translocation and apoptosis in the hippocampus
...”

- Learning:
cognitive
impairment
- Brain: neuronal
loss

http://www.ncbi.nlm.nih.gov/pubmed/18198477
[SAR: 0.7 W/kg]
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26

Lu, Y., et al. (2012). Glucose administration attenuates spatial memory deficits induced
by chronic low-power-density microwave exposure. Physiology & Behavior, 106(5),
631–637.

-Learning: spatial
and memory
impairment

“MW [microwave] exposure induced spatial learning and memory impairments in rats."
http://www.ncbi.nlm.nih.gov/pubmed/22564535
[SAR: 0.7 W/kg]
27

Margaritis, L. H., et al. (2014). Drosophila oogenesis as a bio-marker responding to EMF
sources. Electromagnetic Biology and Medicine, 33(3), 165–189.
“Insect: All EMF [electromagnetic field] sources used created statistically significant
effects regarding fecundity and cell death-apoptosis induction, even at very low intensity
levels (0.3 V/m blue tooth radiation), well below ... guidelines...”

Insect:
- Reproductive
effects: cell-deathapoptosis
induction

http://www.ncbi.nlm.nih.gov/pubmed/23915130
[Device: SAR: 1.2 W/kg]
28

Meena, R., et al. (2014). Therapeutic approaches of melatonin in microwave radiationsinduced oxidative stress-mediated toxicity on male fertility pattern of Wistar rats.
Electromagnetic Biology and Medicine, 33(2), 81–91.

- Testes: DNA
damage

“...MW [microwave] induced oxidative stress mediated DNA damage in testicular cells.”
http://www.ncbi.nlm.nih.gov/pubmed/23676079
[SAR: 0.14 W/kg]
29

Misa Agustiño, M. J., et al. (2012). Electromagnetic fields at 2.45 GHz trigger changes in
heat shock proteins 90 and 70 without altering apoptotic activity in rat thyroid gland.
Biology Open, 1(9), 831–838.

- Thyroid gland:
oxidative stress

“Non-ionizing radiation at 2.45 GHz may modify the expression of genes that codify heat
shock proteins (HSP) in the thyroid gland... Ninety minutes after radiation, HSP-90 and
HSP-70 had decreased significantly (P<0.01) after applying a SAR of 0.046±1.10 W/Kg... .
The results suggest that acute sub-thermal radiation at 2.45 GHz may alter levels of
cellular stress in rat thyroid gland...”
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3507243/
[SAR: 0.046-0.482 W/kg]
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30

Misa-Agustiño, et al. (2015). EMF radiation at 2450 MHz triggers changes in the
morphology and expression of heat shock proteins and glucocorticoid receptors in rat
thymus. Life Sciences, 127, 1–11.

- Thymus:
oxidative stress

“Electromagnetic fields (EMFs) can act as inducers or mediators of stress response
through the production of heat shock proteins (HSPs) that modulate immune response
and thymus functions... Our results indicate that non-ionizing sub-thermal radiation
causes changes in the endothelial permeability and vascularization of the thymus, and is a
tissue-modulating agent for Hsp90 and GR[glucocorticoid receptors].”
http://www.ncbi.nlm.nih.gov/pubmed/25731700
[SAR: 0.046-0.482 W/kg]
31

Nazıroğlu, M., et al. (2012). Melatonin modulates wireless (2.45 GHz)-induced oxidative
injury through TRPM2 and voltage gated Ca(2+) channels in brain and dorsal root
ganglion in rat. Physiology & Behavior, 105(3), 683–692.

- Brain: oxidative
injury

“Lipid peroxidation (LP), cell viability and cytosolic Ca(2+) values in DRG [dorsal root
ganglion] neurons were higher...”
http://www.ncbi.nlm.nih.gov/pubmed/22019785
[SAR: 0.143 W/kg]
32

Nazıroğlu, M., et al. (2012). 2.45-Gz wireless devices induce oxidative stress and
proliferation through cytosolic Ca 2+ influx in human leukemia cancer cells. International
Journal of Radiation Biology, 88(6), 449–456.
“The extent of lipid peroxidation, cytosolic free Ca2+ and cell numbers were higher in 2.45
GHz groups... CONCLUSIONS: 2.45 GHz electromagnetic radiation appears to induce
proliferative effects through oxidative stress and Ca2+ influx...”

- Leukemia cancer
cells: induction of
proliferation
through oxidative
stress

http://www.ncbi.nlm.nih.gov/pubmed/22489926
[SAR: 0.1-1.5 W/kg]
33

Oksay, T., et al. (2014). Protective effects of melatonin against oxidative injury in rat
testis induced by wireless (2.45 GHz) devices. AND Andrologia, 46(1), 65–72.

- Testes: oxidative
injury

“In conclusion, wireless (2.45 GHz) EMR caused oxidative damage in testis by increasing
the levels of lipid peroxidation and decreasing in vitamin A and E levels.”
http://www.ncbi.nlm.nih.gov/pubmed/23145464
[SAR: 0.1 W/kg]
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34

Özorak, A., et al. (2013). Wi-Fi (2.45 GHz)- and mobile phone (900 and 1800 MHz)induced risks on oxidative stress and elements in kidney and testis of rats during
pregnancy and the development of offspring. Biological Trace Element Research, 156(13), 221–229.
“In conclusion, Wi-Fi- and mobile phone-induced EMR caused oxidative damage by
increasing the extent of lipid peroxidation and the iron level, while decreasing total
antioxidant status, copper, and GSH values. Wi-Fi- and mobile phone-induced EMR may
cause precocious puberty and oxidative kidney and testis injury in growing rats.”

- Kidney: oxidative
injury
-Testes: oxidative
injury
- Development:
may cause
precocious
puberty

http://www.ncbi.nlm.nih.gov/pubmed/24101576
[SAR: 0.18- 1.2 W/kg ]
35

Paulraj, R., & Behari, J. (2006). Single strand DNA breaks in rat brain cells exposed to
microwave radiation. Mutation Research, 596(1-2), 76–80.

- Brain cells: DNA
damage

“This study shows that the chronic exposure to these radiations cause statistically
significant (p<0.001) increase in DNA single strand breaks in brain cells of rat.”
http://www.ncbi.nlm.nih.gov/pubmed/16458332
[SAR: 1.0 W/kg]
36

Redmayne, M., et al. (2013). The relationship between adolescents’ well-being and
their wireless phone use: a cross-sectional study. Environmental Health: A Global Access
Science Source, 12(1), 90.

- Behaviour: may
affect well-being
of adolescents

“To safeguard young people’s well-being, we suggest limiting their use of cellphones and
cordless phones to less than 15 minutes daily...”
http://www.ncbi.nlm.nih.gov/pubmed/24148357
[Device]
37

Saili, L., et al. (2015). Effects of acute exposure to WIFI signals (2.45 GHz) on heart
variability and blood pressure in Albinos rabbit. Environmental Toxicology and
Pharmacology, 40(2), 600–605.

“WIFI alter catecholamines (dopamine, epinephrine) action on heart variability and blood
pressure ...These results suggest for the first time, as far as we know, that exposure to
WIFI affect heart rhythm, blood pressure, and catecholamines efficacy on cardiovascular
system; indicating that radiofrequency can act directly and/or indirectly on cardiovascular
system.”

- Cardiovascular
system/heart
rhythm/blood
pressure: direct
and indirect
effects

http://www.ncbi.nlm.nih.gov/pubmed/26356390
[Device]
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38

Sarkar, S., et al. (1994). Effect of low power microwave on the mouse genome: a direct
DNA analysis. Mutation Research, 320(1-2), 141–147.

Brain and testes:
DNA damage

“... band patterns in exposed animals were found to be distinctly altered in the range of 78 kb which was also substantiated by densitometric analysis... the results obtained at the
present dose are of significance. This dose, which has been set as the safe limit for
general public exposure ... may imply a need for (re)evaluation of the mutagenic potential
of microwaves at the prescribed safe limit for the personnel and people who are being
exposed.”
http://www.ncbi.nlm.nih.gov/pubmed/7506381?dopt=Abstract
[SAR: 0.00118 W/kg]
39

Shahin, S., et al. (2015). 2.45 GHz Microwave Radiation Impairs Learning and Spatial
Memory via Oxidative/Nitrosative Stress Induced p53 Dependent/Independent
Hippocampal Apoptosis: Molecular Basis and Underlying Mechanism. Toxicological
Sciences: An Official Journal of the Society of Toxicology. doi:10.1093/toxsci/kfv205

Brain cells:
Oxidative stress
Learning: spatial
memory loss

"...short-term as well as long-term 2.45 GHz MW radiation exposure increases the
oxidative/nitrosative stress leading to enhanced apoptosis... These findings led us to
conclude that exposure to continuous-wave MW radiation leads to oxidative/nitrosative
stress... associated with spatial memory loss."
http://www.ncbi.nlm.nih.gov/pubmed/26396154
[SAR: 0.0146 W/kg]
40

Shahin, S., et al. (2014). 2.45-GHz microwave irradiation adversely affects reproductive
function in male mouse, Mus musculus by inducing oxidative and nitrosative stress.
Free Radical Research, 48(5), 511–525.
“MW [microwave] irradiation induced a significant decrease in sperm count and sperm
viability along with the decrease in seminiferous tubule diameter and degeneration of
seminiferous tubules... these adverse reproductive effects suggest that chronic exposure
to nonionizing MW radiation may lead to infertility via free radical species-mediated
pathway.”

- Sperm:
abnormalities
- Oxidative stress

http://www.ncbi.nlm.nih.gov/pubmed/24490664
[SAR: 0.018 W/kg]
41

Shahin, S., et al. (2013). 2.45 GHz microwave irradiation-induced oxidative stress affects
implantation or pregnancy in mice, Mus musculus. Applied Biochemistry and
Biotechnology, 169(5), 1727–1751.

- Blood:
abnormalities
- DNA damage

“We observed that implantation sites were affected significantly in MW-irradiated mice
as compared to control. Further, in addition to a significant increase in ROS, hemoglobin
(p<0.001), RBC and WBC counts (p<0.001), N/L ratio (p<0.01), DNA damage (p<0.001) in
brain cells, and plasma estradiol concentration (p<0.05), a significant decrease was
observed in NO level (p<0.05) and antioxidant enzyme activities”

- Oxidative stress

http://www.ncbi.nlm.nih.gov/pubmed/23334843
[SAR: 0.023 W/kg]
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42

Shokri, S., et al. (2015). Effects of Wi-Fi (2.45 GHz) Exposure on Apoptosis, Sperm
Parameters and Testicular Histomorphometry in Rats: A Time Course Study. Cell Journal
(Yakhteh), 17(2), 322–331.
“Both 1-hour and 7-hour groups showed a decrease in sperm parameters in a time
dependent pattern. In parallel, the number of apoptosis-positive cells and caspase3activity increased in the seminiferous tubules of exposed rats. The seminal vesicle
weight reduced significantly in both 1-hour or 7-hour groups... there should be a major
concern regarding the time dependent exposure...in the vicinity of our living places.”

- Sperm:
abnormalities
- Testes:
abnormalities

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4503846/
[Device]
43

Sinha RK. (2008). Chronic non-thermal exposure of modulated 2450 MHz microwave
radiation alters thyroid hormones and behavior of male rats. International Journal of
Radiation Biology, 84(6), 505–13.
“Following chronic microwave exposure, rats were found hyperactive and aggressive...
Changes in behavioral parameters are also correlated with the trend of changes...in
hormonal blood levels of T3[3,5,3’-triiodothyronine] and T4 [thyroxine]...
CONCLUSION: Low energy microwave irradiation may be harmful as it is sufficient to alter
the levels of thyroid hormones as well as the emotional reactivity of the irradiated
compared to control animals.”

- Thyroid: altered
hormones
- Behaviour:
hyperactive and
aggressive

http://www.ncbi.nlm.nih.gov/pubmed/18470749
[SAR: 0.0000036 W/kg]
44

Somosy, Z., et al. (1993). Effects of modulated and continuous microwave irradiation on
pyroantimonate precipitable calcium content in junctional complex of mouse small
intestine. Scanning Microscopy, 7(4), 1255–1261.

- Small intestine
cells: biochemical
changes

“... a rapid distribution of pyroantimonate precipitable calcium content...We conclude the
low frequency modulated microwave irradiation can modify the calcium distribution
without heat effects.”
http://www.ncbi.nlm.nih.gov/pubmed/8023092
[SAR: 0.00164 W/kg]
45

Somosy, Z., et al. (1991). Effects of modulated and continuous microwave irradiation on
the morphology and cell surface negative charge of 3T3 fibroblasts. Scanning
Microscopy, 5(4), 1145–1155.

- Fibroblast cells:
altered

“The low frequency modulated microwave irradiation yielded more morphological cell
changes... Modulated waves of 0.024 mW/g [W/kg] dose increased the ruffling activity of
the cells, and caused ultrastructural alteration in the cytoplasm.”
http://www.ncbi.nlm.nih.gov/pubmed/1822036
[SAR: 0.024 W/kg]
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46

Tök, L., et al. (2014). Effects of melatonin on Wi-Fi-induced oxidative stress in lens of
rats. Indian Journal of Ophthalmology, 62(1), 12–15.

- Lens of the eye:
oxidative stress

“... There are poor oxidative toxic effects of one hour of Wi-Fi exposure on the lens...”
http://www.ncbi.nlm.nih.gov/pubmed/24492496
[SAR: 0.1 W/kg]
47

Trosic, I., & Busljeta, I. (2006). Erythropoietic dynamic equilibrium in rats maintained
after microwave irradiation. Experimental and Toxicologic Pathology: Official Journal of
the Gesellschaft Für Toxikologische Pathologie, 57(3), 247–251.

- Blood cells:
altered

“Such findings are considered to be indicators of radiation effects on BM [bone marrow]
erythropoiesis consequently reflected in the PB[peripheral blood]”
http://www.ncbi.nlm.nih.gov/pubmed/16410191
[SAR: 1.25 W/kg]
48

Trosic, I., et al. (2004). Investigation of the genotoxic effect of microwave irradiation in
rat bone marrow cells: in vivo exposure. Mutagenesis, 19(5), 361–364.

- Blood cells:
altered

“The frequency of micronucleated PCEs [polychromatic erythrocytes] was also
significantly increased... the findings revealed a transient effect on proliferation and
maturation of erythropoietic cells in the rat bone marrow and the sporadic appearance of
micronucleated immature bone marrow red cells.”
http://www.ncbi.nlm.nih.gov/pubmed/15388808
[SAR: 1.25 W/kg]
49

Türker, Y., et al. (2011). Selenium and L-carnitine reduce oxidative stress in the heart of
rat induced by 2.45-GHz radiation from wireless devices. Biological Trace Element
Research, 143(3), 1640–1650.

-Heart: oxidative
stress

“In conclusion, 2.45-GHz electromagnetic radiation caused oxidative stress in the heart of
rats.”
http://www.ncbi.nlm.nih.gov/pubmed/21360060
[SAR: 0.1 W/kg]
50

Wang, B., & Lai, H. (2000). Acute exposure to pulsed 2450-MHz microwaves affects
water-maze performance of rats. Bioelectromagnetics, 21(1), 52–56.

- Behaviour:
spatial memory
affected

“These results show that acute exposure to pulsed microwaves caused a deficit in spatial
‘reference’ memory in the rat.”
http://www.ncbi.nlm.nih.gov/pubmed/10615092
[SAR: 1.2 W/kg]
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Concern Regarding the
Safety of Wi-Fi in Schools
A Presentation to the Limestone District School Board

By: Andrea Loken on behalf of the

Ontario Secondary School Teachers’ Federation
Limestone District 27
Elementary Teachers’ Federation of Ontario
Limestone Local
March 9, 2016

Agenda
1) Wi-Fi (EMF) in our schools as a Human Rights and
Health & Safety Issue
2) Warnings from Health Agencies and Research
3) Questions for the Board to address in its Report

4) The Precautionary Principle – Next Steps

Duty to Keep Staff and Students Safe
LDSB Mission Statement*
To prepare students within a safe, inclusive and
dynamic environment to embrace the future
as life-long learners and informed responsible
citizens.
Employees
Protected under Occupational Health & Safety
* www.limestone.on.ca/board/documents/policies/BP-01.pdf

3

World Health Organization (WHO)

In 2011…
Classified radiofrequency electromagnetic fields
(includes Wi-Fi) as a Class 2B Possible Carcinogen

Same category as lead, DDT, gasoline, chloroform,
engine exhaust.
4

Workers Compensation Act
Occupational Health & Safety Regulation
5.57 (1) If a substance identified as any of the following
is present in the workplace, the employer must replace
it, if practicable, with a material which reduces the risk
to workers:
(a) ACGIH A1 or A2, or IARC 1, 2A or 2B carcinogen;
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/296_97_03

5

Acronyms and Terms
RF = radiofrequencies = wireless communications signals
(Wi-Fi, microwaves)
EMF = electromagnetic frequencies
(all frequencies on the electromagnetic spectrum)

Diagram - EMF Spectrum

7

Why Should we be Concerned?

Bioinitiative Report 2012
 A review of more than 4,000 studies looking at
health risks of radio/microwave frequency
radiation
 Reviewed by 29 independent scientists and health
experts
 Found significant adverse health effects
 www.bioinitiative.org for full report & references
8

Health Effects Shown in Peer-Reviewed,
Replicated Research
• Damage to DNA
• Immune system suppression
• Leakage of blood brain
barrier
• Disruption to neurological,
endocrine, cardiovascular
systems
• Impaired cognitive function
• Irreversible infertility

•  Agitation
• Sleep disturbances
• Altered cellular
function
• Changes to electrical
activity in brain
• Links to Parkinson’s &
Alzheimer’s
•  rates of cancer

www.bioinitiative.org, http://tinyurl.com/kukx5zp
9

Teachers & Parents are Concerned
Due to the continuous exposure of staff and students
to microwave radiation from Wi-Fi in schools…
6 hours/day x 194 days/year



1200 hours/year for 14 years of their life

NO studies showing that long-term exposure to
microwave radiation is safe for children.
NO health authority, not Health Canada, nor our
regional or provincial health authorities, state Wi-Fi in
schools is safe.
10

European Environment Agency
Has warned that a delay in reducing
exposure from wireless radiation may result
in a health crisis greater than those caused
by AIDS, smoking, pesticides, asbestos and
leaded gasoline combined.

12

The American Academy of
Environmental Medicine
“Adverse health effects, such as learning

disabilities, altered immune responses,
headaches, etc. from wireless radio
frequency fields do exist and are well
documented in the scientific literature.”

“Statistics show that we can expect to see
an immediate reaction in 3% and delayed
effects in 30% of children and teachers”
from Wi-Fi.
(April, 2013)

13

The American Academy
of Pediatrics
An organization of 60,000 pediatric doctors.
Recommends the reassessment of radiation
standards for wireless devices and the
adoption of standards that are protective of
children and reflect current use patterns.
(2013)

14

Journal of the American Society for Reproductive
Medicine‐Fertility and Sterility (Sept 2010)
______________________________________

Only 4 hours of exposure to a standard laptop using Wi-Fi
caused DNA damage to human sperm.

Health Canada Warning - 2011
Health Canada “encourages parents to reduce
children's RF (radiofrequency radiation)
exposure... since children are typically more
sensitive" and "there is currently a lack of
scientific information regarding the potential
health impacts of cell phones on children.”
www.healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2011/13548a-eng.php
16

What Does the Wireless Industry Have to Say?
“I want to be very clear. Industry has not said
once – not once – that … [RF/microwave
radiation is] safe.
The federal government and various interagency
working groups have said it is safe”
- K. Dane Snowden, VP, External & State Affairs
CTIA – The Wireless Association
“Dedicated to Expanding the Wireless Frontier”
https://www.youtube.com/watch?v=s5yGTZq06zQ

17

Summary of Views
NO NEED FOR PRECAUTION
ICNIRP
INDUSTRY- FUNDED SCIENCE

TAKE PRECAUTION
COUNCIL OF EUROPE
(47 COUNTRIES)
WORLD HEALTH ORG.
INDEPENDENT SCIENTIFIC/
MEDICAL GROUPS
INDEPENDENT SCIENTIFIC
EXPERTS

https://youtu.be/sNFdZVeXw7M?t=50m

RUSSIA, CHINA, INDIA,
NSW AUSTRALIA, SALZBURG
AUSTRIA, BULGARIA, HUNGARY,
SWITZERLAND, TORONTO

18

Our track record in
North America is
not stellar:
•
•
•
•
•
•

Tobacco
Asbestos
BPA
Thalidomide
DDT
Urea Formaldehyde
Insulation
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Recent Development
 City Of Kingston – Official Plan update 2016
Radio-communication Tower Siting Policy - draft
School zones designated as “sensitive land use” areas where
tower construction is discouraged (pg. 59,62)

 Recall that Wi-Fi measurements in Peel District Schools
exceeded cell tower emissions in Toronto
 If we should protect our children from microwave
radiation from cell phones and towers, should we not also
protect them from the microwave radiation from Wi-Fi?

Cell Towers vs Wi-Fi EMF Levels (in uW/m )
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Kingston Highest Emitting
Cell Towers/Antennas
Queen’s Rugby Pitch
K-Rock Centre
Barriefield Park
Princess @ Division
Woodbine Sports Field
Market Square
Outside Trudell P.S.

Peel District School Board
Peak Wi-Fi Levels in Schools
60,000
60,000
45,000
31,500
27,000
22,500
19,500

As measured August 2014, by Certified Building Biologist

School M

4,594,500

School LP

2,146,400

School CB

2,044,800

School CP

1,909,300

School MPS

1,671,300

School CSS

1,563,700

School K

1,317,200

www.C4ST.org

Canadian Human Rights Commission
Recognizes Electrohypersensitivity (EHS) as
a disability on par with sightlessness, being
constrained to a wheelchair or any other
more recognized form of disability.
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Recent Case
Quebec Human Rights Commission
 Lawyer Marie-Josee Talbot, Jan 18/16
 Successful outcome for individual with EHS (www.weepnews.blogspot.ca)

Medical diagnosis is not required for electrohypersensitivity.

More on EHS: Former Silicon Valley tech expert, Jeromy Johnson | Wireless wake-up call | TEDxBerkeley
https://youtu.be/F0NEaPTu9oI

Questions
We ask that the Board please answer the
following questions in its upcoming Report on
EMF .

Question #1
Does the Limestone District School Board have
a plan to accommodate staff and students
who have or who will develop
electrohypersensitivity (EHS)?

Question #2
Is the Limestone District School Board
prepared to say that Wi-Fi is safe?

Question #3
With up to 30% of the population affected
by EMF*, does the LDSB carry liability
insurance against future health claims
related to EMF exposure?
*American Academy of Environmental Medicine, April 2013

Question #4
Given the potential health concerns and the
profoundly problematic state of technology
implementation in LDSB classrooms, should the
Board reconsider its approach and redirect
funds to a safer, more reliable and faster
means of accessing the internet ?
(for example, fiber optics with ethernet connections)

Wi-Fi in Schools:
Apply the Precautionary Principle
The threat of serious and irreversible hazards to people from
exposure to Wi-Fi justifies immediate action,
despite a lack of full scientific certainty.

Waiting for such proof may have dire consequences.

We are asking for an immediate moratorium
on Wi-Fi in schools and an investigation into
safer alternatives.

Helpful Sites
www.c4st.org
www.magdahavas.com
www.weepinitiative.org
www.citizensforsafetechnology.org
www.safeschool.ca
www.kawarthasafetechnology.org/doctors-speak-out.html
www.ehtrust.org
www.wifiinschools.org.uk
www.doctorsforsaferschools.org
www.emfacts.com
www.powerwatch.org.uk
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