David R. Lyon

UNABRIDGED Psychologist & Health Researcher =~
VER®N M.A. 1%t Class Hons. Ed. il
Dip. Ed. Psych.

ISBN 978-0-473-79026-4



THE LANCET
Planetary Health

Jo

— Search for... Q

COMMENT - Volume 2, Issue 12, E512-E514, December 2018
Open Access

.. Download Full Issue

Planetary electromagnetic pollution: it is time to assess its impact

Affiliations & Notes ™" Article Info ™

As the Planetary Health Alliance moves forward after a productive second annual meeting, a discussion on the rapid
global proliferation of artificial electromagnetic fields would now be apt. The most notable is the blanket of
radiofrequency electromagnetic radiation, largely microwave radiation generated for wireless communication and
surveillance technologies, as mounting scientific evidence suggests that prolonged exposure to radiofrequency
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in the brain,* and systemic immune responses.” Chronic exposure has been associated with increased oxidative
stress and DNA damage®’ and cancer risk.® Laboratory studies, including large rodent studies by the US National
Toxicology Program® and Ramazzini Institute of Italy,’” confirm these biological and health effects in vivo. As we
address the threats to human health from the changing environmental conditions due to human activity,* the
increasing exposure to artificial electromagnetic radiation needs to be included in this discussion.
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As author of this monograph, I, Mr David Robert Lyon, assert the following:

1. I am providing this information without prejudice & with the best of intent s that intent being to
safeguard and enhance the health of all New Zealanders.

2. Information is provided entirely free of charge, and | have no financial ties with any product,
service, treatment, person, or C ompany mentioned within. |  do not expect ( or plan) to benefit
financially, or in any other material way, from information provided.

3. lam aregistered psychologist and not a medical health practitioner , nor physicist, nor telecomm
engineer, but | am a deeply concerned and well -informed citizen . | am not legally or ethically
permitted to diagnose or treat any disease or health condition, or to provide health advice. | have
conducted research over 7 years and submitted my research to the critique of medical and
scientific experts in New Zealand and Au stralia. Further, | have endeavoured throughout this
document to back all opinions with referencing to relevant research or literature.

4. This work does not constitute health or medical advice.

5. If the reader has any health concerns, it will be vitally import  ant to consult with a suitably qualified
medical (or health) practitioner who is credentialed or experienced in this subject

6. As will be apparent throughout this monograph, | have concentrated on presenting evidence
supporting the established thesis that current exposure levels of man -made microwave (MMM)
radiation are likely to be causing multiple health harms to substantial numbers of the public
Extensive research and investigation over the last 7 years, has led me to conclude that such
apparently supportive evidence is significantly underrepresented in public, medical -scientific, and
regulatory domains.

7. All statements with casual -sounding language are to be read as my opinion and interpretation,
with acknowledgement that this area of  research and invest igation is not settled science and that
current Government regulations are not in agreement with at least some of my statements.

8. It is hoped that this document may spark widespread interest, and rigorous open discussion,
including amongst: scientists, medical practitioners, mental health practitioners, Governmental
regulatory and advisory entities, health advisors, epidemiologists, and practitioners in health and
safety, occupational health and environmental medicine.

9. Although this monograph has been meticulously reviewed by medical and scientific experts, |
readily concede that there may be some unintended factual errors or misinterpretations contained
herein. Also, with input from multiple experts over many months, it is possible that some of the
footnotes may have become dislocated from citation sin the body of the monograph .

10. Anthropic's Claude Alwas used during the final review of this monograph to help better integrate
research paper conclusions, to verify sources and citations, and assist with copy -editing. All
editorial decisions, conclusions, and final wording are the author's.

11. I welcome and encourage debate of the evidence and acknowledge that this field continues to
evolve.

12. As science in this area continues to advance, it will be important for the reader to stay open to new

findings.
13. This publication is a free -to-access, open access document . As the information contained withini s

difficult to unearth, collate and synthesize, | will welcome the receiver of this document sharing it

with others, should they decide to do so.  For access, please use the following document citation:

Lyon, D.R.(2026) EMF RADI ATI ON: Are You Sure i {08483-79026t4. Af f ec
14. Some previous versions of this monograph (earlier July 2026) are in pub lic circulation. This version

(12 July 2026) supersedes and replaces all previous versions and the author is not liable for any

errors in the prior versions.
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4G-5G mobile (macro-cell) cell tower only about 50 metres from the boundary fence of Onerahi Primary
( Wh a n gggphotoiby) author
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Summary Statement

This paper finds that:

It appears that the New Zealand Government (including several preceding iteratio  ns) has incompletely
considered the scientific evidence relating to the full range of risks associ  ated with man -made microwaves
(MMMs). (See information presented in Section 12, Section 13, Section 14 and Section 15).

Based on available public information, the writer is concerned that relevant New Zealand Ministries and
the key safety advisory committee ICHEF may possess insufficient scientific expertise with the
multidisciplinary capacity required, to assess the complex health risks associated with relevant man -made
technologies. (See Section 12)

Public and med ical-scientific awareness of health risks increasingly documented in the scientific literature,
appears low. !

Evidence presented indicates that man -made microwave exposure s such as from mobile phone systems
and handsets, smart devices and Wi -Fi s pose serious risks to health . These risks appear to vary according
to a number of factors, including age (with high vulnerability during early developmental stages) and health
status. For example, it has been long -known that children are more at risk, owing to th  inner skulls, more
water in their brains, and a higher ion content. 2 These differing biological characteristics are estimated to
cause twice the radiation absorption in their brains, and 10 times the radiation absorbed by their skulls.
Further, as children are likely to be exposed to increasing levels of MMMs and for their entire lives, the
accumulating risks they will face “ go very far beyond risks to someone already in middle  -age or adulthood.
(See Section 14, Section 15 and Section 18)

3

There are multiple key differences between man -made microwaves and naturally occurring ones. In the
briefest of terms, MMMs appear to be biologically far more disruptive, owing to their higher power density,
polarisation, and the chaotic nature of the puls es. Consequently, MMMs have much more potential to
create accruing health damage, even at non -heating (non-ionising) levels. Sixteen differing characteristics
of MMMs were identified, which are  considered to be deleteriously active at a biophysical and/or
biochemical level in the body . (Section 13)

In Section 14, multiple postulated pathways of action for MMMs are described in considerable detail.

In Section 15 the possible neuropsychological impacts of MMMs were explained, with 12 different effects
posited.

Electromagn etic Hypersensitivity (EHS) is considered by the author to be a genuine medical condition,
supported by the clinical and biomarker evidence developed by Professor Dominique Belpomme and
colleagues over more than a decade.

At the level of clinic al documentation, 1CD-10-AM (a diagnostic -coding classification used by Health N.Z.)
contains the codes a clinician applies when recording an EHS -attributed presentation - W90 for the radio -
frequency exposure context, with effect codes G43, R42, H93.1 for  the typical migraine, dizziness, and
tinnitus symptoms. In the writer's opinion, in the interests of public health, this condition requires official

! See for example: Seireless sensitivity ando-morbidities: A prevalence study in Australia, Canada, and the United States
ScienceDirect

2 See:https://pubmed.ncbi.nim.nih.gov/23705297/

3 See:https://pubmed.ncbi.nim.nih.gov/21999884/

4 See:https://kompetenzinitiative.com/wpcontent/uploads/2019/08/Kl1_Brochuré K Hecht web.pdf
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public -health recognition, ongoing public education, and  significant accommodations - for both prevention
and treatment - by Government and other key advisory and regulatory authorities.

An important regulatory anchor for this monograph's mitigation case is the 2011 classification of
radiofrequency electromagnetic fields as  Group 2B - "possibly carcinogenic to humans " - by the
International Agency for Research on Cancer (IARC), the cancerresearch arm of the W.H.O. ! The April 2025
W.H.O.-backed systematic review of animal cancer studies (discussed in  Section 6.2) reaches a converging
conclusion at higher certa inty for several tumour types in animals, and provides empirical support for

revisiting and tightening the IARC2B classification . So the IARC2B classification of RF-EMFsitself is
unambiguous, authoritative, and  highly relevant to public health . (See Section 6 for the more detailed
picture .)

Based on research reviewed, there may be many in our society who do not manifest symptoms severe
enough for a diagnosis of EHS while at the same likely suffering health impacts arising from ongoing

exposure to man -made microwaves. 2

Call to Action

If the reader finds information presented in this monograph to be significantly concerning (see especially
research presented in Section 14 and Section 15), it will be vital to public health for any of the below
suggestions to be considered for urgent implementation. Importance of individual action is high, given that
public knowledge of potential harm s from (man -made) microwave exposure is currently so limited, and

that a major groundswell of concern throughout N.Z. is most likely to have a substantive effect.

Actions to consider taking include sharing this monograph with any of the following:

Family, friends and work colleagues

Local Member(s) of Parliament

Local Ministry of Education and Ministry of Health - senior officials

Local G.P.s and Health Practitioners

Local municipal authorities such as City Councils and District Councils

Local or National M edia

Local schools at all educational levels s Pre-school, Primary, Intermediate, Secondary and Tertiary

The Prime Minister, Deputy Prime Minister, and leaders of all other Parties currently occupying

Parliament

9. Relevant Ministers of the Government such as : Minister for Broadcasting, Communications & Digital
Media; Minister for Education; Minister for Health; Minister for Research Science & Innovation;
Minister for Justice; Minister for Conservation; and Minister for the Environment

10. Your mobile phone provid er s including the Company CEO, chief scientific/technical advisor, and
your local Branch Manager

11. Relevant high -volume Websites and Social Media platforms

12. Local or National Human Rights agencies or organisations

© NN PE

! SeellARC Monograph Vol 10Non-lonizing Radiation, Part 2: Radiofrequency Electromagnetic K20d8). The 2011 Group
2B classification press releagizan et al. 2011 ancet Oncology.
2 See:Wireless sensitivity and emorbidities: A prevalence study in Australia, Canada, and the United SttésnceDirect

D.R. Lyons EMFRadiation: Areyousure it s not i July2026i


https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Non-ionizing-Radiation-Part-2-Radiofrequency-Electromagnetic-Fields-2013
https://doi.org/10.1016/S1470-2045(11)70147-4
https://www.sciencedirect.com/science/article/pii/S3050475926002745?dgcid=author

Taking Action

For an extensive email contact list for MPs, DHB officials etc., please see ~ Section 25

If the reader chooses to forward this monograph to any public officials, requesting a follow -up, in-person
meeting, could be expected to produce much added impact. Such a meeting would require no special
expertise in this area, and might merely be to enquire:

1. If the official has read relevant Sections of the document? (If not, then by when this can be
expected, and scheduling a follow -up appointment to fit this timeline.)

2. If the monograph has been perused, what was found to be important and to necessitate action?

3. What immediate and subsequent actions will be taken s with relevant timelines?

4. When the reader can next meet with the  official to receive an update on progress made?

Taking notes during any such appointment is an added level of formalisation which could then include
emailing the official a copy of the notes for her/his records.

Navigating this Monograph

Sections in this monograph that are most relevant to key sectors of society have been suggested in the
Executive Summary below: How to Navigate This Document

The Executive Summary also includes recommended actions that can be taken by each specific sector.

Section 22 recommends immediate actionable steps available to be taken by a responsible Gove rnment.

"This Monograph makes an i mpor tRREMFaadits health dffectsinon t o
New Zealand. While nonthermal effects are well documented in the scientific literature, they remain
unrecognised by public sector agencies, with nodedicated resourcing for independent scientific risk
evaluation. When potenti al harms from technology a
in a precautionary and protective way is under mi ne:

The Physicians and Scientists for Global Responsibility New Zealand Charitable Trust

(23 June 2026)

RETURN TO CONTENTS PAGE
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Intended Readership

The primary intended audience for this monograph is health practitioners, elected public officials, advisory
and regulating entities throughout New Zealand , and concerned individuals. Many will be increasingly
aware and concerned regarding the apparent del eterious environmental and health effects of ever -
expanding exposure to electromagnetic radiation (EMR), including man  -made microwave (MMM)

emissions. In particular, health and medical advisors, and practitioners in the domains of occupational

health, envi ronmental medicine, and health and safety, may find the information and resources available

in this monograph useful.

Another important audience that may obtain significant benefit from this monograph and its information,
is those individuals and patients who suspect they are being deleteriously affected by exposure to man -
made microwaves.

There may also be many who possess a general interest in health and wellbeing, who wish to increase their
understanding of this rapidly encroaching and increasingly impor  tant area of adverse, high -likelihood,
health impacts.

| dedicate this work to all those who may find benefit from this monograph, and gladly share it with you all.

Why | am Freely Sharing my Extensive Research

As | curated and reviewed more and more research on the potentially very harmful effects of man  -made
microwaves ( Section 14 and Section 15) | found the evidence compelling, alarming, and of likely in  terest
and importance to all.

If the reader experiences a similar response, a valuable outcome would be their choice to share this

research with others. Among these, consider for example, sharing with friends and family who are

interested or concerned; your local health practitioners or other medical people you may know; local

school Principals and teachers; Ministry of Education Managers; local government and municipal

individuals; local Media; your local M.P.; relevant high -traffic Websites; posting on Social Media; and anyone
in Central Government that is already known, or for whom contact details are available. Casting the

information net as widely as possible will help raise the awareness of a much larger number of people to

this near -omnipresent, in visible, silent, man -made, likely exposure risk.

A key reason for authoring this monograph is that owing to our population being continually bathed in
increasing levels of man -made microwaves, | hold grave fears for the mid  -to-long term health of all New
Zealanders. My fears arise from relevant published research articles over the preceding 20 years,

thousands of which have indicated that man -made microwaves are associated with a wide range of health
impairments and damage. This damage usually accrues over time to exposed individuals, though at early
stages of exposure, there is often no awareness of malaise, or accruing toxicity. Further, as research has
demonstrated s and will be evidenced in Section 14 and Section 15 below - during the developmental years
of in utero, childhood and adolescence, brains are especially vulnerable to the likely effects of chronic
microwave radiation exposure.

After several years of research and extensive medical testing, | became fully convinced that my health had
suffered severely owing to continual exposure to high levels of Wi -Fi microwaves in the workplace. Since
this health -saving insight, | have experienc ed a strong need to document what | have learned, in order to
warn fellow New Zealanders of what they could be facing. And beyond this warning, | wish to outline steps
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they could consider taking s after consultation with expert health professionals - to be tter protect
themselves.

My commitment to publishing my study and the arising insights, has been strengthened by a

commensurate burgeoning awareness that the apparent health dangers of man -made microwaves is
something that a wide range of New Zealanders a re unaware of s including many health professionals with
whom | have had contact regarding these issues.

4G and 5G (macro-cell) mobile cell tower directlyo pposi t e Oner ahirei)Rphotmbyr y ( W
author

RETURN TO CONTENTSPAGE
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As will be apparent throughout this monograph, the author has concentrated on presenting evidence
supporting the thesis that current exposure levels of man -made microwave (MMM) radiation are likely to
be causing multiple health harms to  substantial numbers of the public. This has been the chosen
approach, as extensive research and investigation over the last 7 years, has led the author to conclude that

such apparently supportive evidence is significantly underrepresented in public, medical -scientifi ¢, and
regulatory domains. (See Section 14 and Section 15) for a wide range of likely health effects of MMMs.)

Evidence supporting this thesis is drawn primari |y from published medical -scientific research, particularly
from research where investigators are understood by the author to be fully independent of any

commercial or political influence. Where relevant published (independent) res earch or reviews have not
been readily available , the aut hor has sometimes relied on resources such as YouTube or online Summit
presentations, by physicians or scientists that the aut hor considers to be recognised and established in the
field. (Such sources are acknowledged as inf ormal and not equivalen tto peer -reviewed literature.)

As acknowledged in numerous instances in the monograph,  the factors determining the possible effects of
MMMs are manifold and complex, and often very difficult to accurately measure s at least over the short -
term. Such difficulties are believed to be a key reason for the seemingly divergent findings when it comes
to possible health effects of MMMs s with many research studies failing to find any significant link between
exposure to MMMs and temporally s ubsequent health impacts. (See Section 9 for a detailed discussion of
these and other research challenges.)

Regarding the safety of current MMM radiation levels in our society, i  tis readily acknowledged that NZ
regulators and signi ficant numbers in the medical -scientific community, currently hold opposi  ng views to
those of the author . Likely reasons for not perceiving any potential risks from MMM radiation are

discussed in Section 9 and Section 12.

©f 8 ANUrPeé

Electromagnetic Hypersensitivity (EHS) - also known as " Microwave Sickness". gEMR Syndr omed
@Vireless Sensitivity 3- is a genuine, biologically -based health condition apparently caused by chronic

exposure to man -made electromagnetic fields (EMFs) . ! The potential outcomes of exposure  appear to be

both dose and intensity dependent.  (In some cases, very intense short -term exposure appears perceptibly
deleterious. ) Such ubiquitous exposure arises from microwaves utilised in wireless technologies , including
Wi-Fi routers, mobile phones, mobile cell towers (and the associated networks), B luetooth devices, smart
meters, computer devices (especially in wireless mode), smart home devices (such as T.V.s), modern home

alarm and ventilation systems, most baby monitors, smart watches, and smart homes. Exposure to such

RFEMFs (including man -made microwaves) is almost universal in all urban environments , and most
domestic and institutional environments.

Man -made microwaves differ fundamentally from natural microwaves because they are polarized,
irregularly pulsed, and chaotic, potentially making th  em biologically disruptive and damaging, even at low,
non-heating power levels. 2 That is, even at non -thermal levels, they appear to be p hysiologically disruptive

1 See:Wireless sensitivity and emorbidities: A prevalence study in Australia, Canada, and the United StatésnceDirect
2 FCKnewPhonesExceededradiationLimits,Hid Info FromPublicand Courts
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when compared against natural background microwaves - that are normally non -disruptive to hu man
(biological) structure and function. (See Section 13 for a detailed discussion on this subject.)

The research presented contends that current safety standards appear to inadequately protect public
health, and particularly so for children ®and vulnerable populations .2

Risk mitigation involves taking practical steps to reduce exposure where there is credible evidence of
potential harm, even while scientific uncertainty remains.

This monograph calls for urg ent Government recognition of electromagnetic hypersensitivity and the non -
thermal risks from EMFs , for improved medical understanding, and implementation of measures that
mitigate human health risks - based on established (or suspected) biological mechani sms of harm.

©Of" @@mbaUVaaPEABUEPBEUEOU
1. International Medical Recognition with Objective Diagnostic Criteria

Electromagnetic Hypersensitivity ( EHS has been recognised by the W .H.O. as a clinical syndrome since the
2004 Prague workshop, under the structured term Idiopathic Environmental Intolerance attributed to
Electromagnetic Fiel ds (IEFEMF). International Classification of Diseas e ICD-10/ ICD-11 coding

combinations support clini cal documentation, and Health N.Z. uses ICD -10-AM. (Section 6.1 unpacks the
WHO position in detai ). The case for risk mitigation is well supported by a  clinical -research fra mework that
was developed by leading European researchers, Professor Dominique Bel pomme (med ical oncologist) and
colleagues. The scientists maintain an extensive clinical database of EHS sufferers and demonstrated an
objective and consistent range of key diagnostic symptoms, biomarkers, and imaging findings. (See Section
6)

a) Low-grade inflammation markers in peripheral blood

b) Autoimmune response involving autoantibodies against O  -myelin (a component of nerve cell
sheaths)

c) Oxidative and/or nitrosative stress biomarkers present in 80% of EHS  patients

d) Cerebral blood flow abnormalities detected through specialized brain imaging (ultrasonic cerebral
tomosphygmography and transcranial Doppler ultrasonography), showing defects in middle
cerebral artery hemodynamics and tissue pulsometric index defi ~ ciencies in the capsulo -thalamic
area

They found that objective findings establish EHS as "a neurologic pathological disorder which can be
diagnosed, treated, and prevented" (Belpomme & Irigaray, 2020) 3, refuting claims that EHS is purely
psychological, o r a psychological manifestation of the "nocebo effect." Further, in the same published
research (see Section 6 below), they emphatically state that:

dve show here there are objective pathophysiological changes and health effects induced by electromagnetic

field (EMF) exposure in EHS patientand most of all in healthy subjects, meaning that excessive nonthermal
anthropogenic EMFs are strongly noxious for health. In this overview and medical assessment we focus on the
effects of extremely low frequencies, wireless communications radiofrequencies and microwave EMFs. We discuss

12 ANBf Saa8 wlRAFGAZY 9ELIR&AdZINE F2NJ / KAf RNBY {Kz2dzZ R .S Wl dzyF
Children's Health DefenseandWireless technologies, neionizing electromagnetic fields and children: Identifying and reducing
health risks ScienceDirect

2 New ReportContradictsTelecomindustryClaimThatWirelessRadiationls Safe

3 Electrohypersensitivity as a Newly Identified and Charactemiaologic Pathological Disorder: How to Diagnose, Treat, and
Prevent It- PubMed
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how to better define and characterize EHS. Taking into consideration the WHO propo®d causality criteria, we
show that EHS is in fact causally associatedvith increased exposure to man-mad e EMFs QA

[bold emphasis added by the author]
2. Multiple Likely Biological Mechanisms (or pathways) of Harm

The research documents sixteen postulated biological mechanisms grouped into four thematic categories
(Section 14) through which man -made microwaves appear to cause bodily or psychological harm, moving
beyond simple correlation to explain how h  arm seems to occur.

Key apparent underlying mechanisms include:

a) Systemic ion channel disruption to cellular function: Man  -made microwaves have been shown
to activate voltage -gated calcium, sodium, chloride and potassium channels, leading to toxic ion
influx in to cells. This causes oxidative stress, cellular dysfunction, cellular damage, and early cell
death throughout the body.

b) Mitochondrial damage: Disruption of the body's cellular energy production centres, leading to
fatigue and systemic health decline

c) Blood-brain barrier permeability: Breakdown of the protective barrier between blood and brain
tissue, allowing toxins and inflammatory chemicals to affect sensitive neural tissue

d) Oxidative stress and inflammation: Generation of reactive oxygen and nitrogen spec ies and
damaging inflammatory cascades throughout the body. If unalleviated, this can lead to a range
of serious chronic diseases.

e) Blood cell aggregation: Under dark field microscopy, red blood cells are seen to clump together
(Rouleaux Formation), much -reducing oxygen delivery to tissues, and thereby potentially
leading to tissue damage in sensitive areas such as the brain and kidneys.

f) DNA damage: Cumulative genetic damage over time, potentially contributing to cancer
development

g) Neurotransmitter and endoc rine disruption: Altered brain chemistry and hormone regulation,
negatively affecting brain and systemic function

This understanding of underlying physiological mechanisms is  critical because it addresses a central
criticism often levelled against man -made microwave health research , namely that there is an absence of
plausible biological pathways. Most of these apparent mechanisms operate at non -thermal levels,
explaining why current safety standards (based solely on heating effe  cts) are very likely inadequ ate and
incomplete.

BRFEEMFs as a gPossibly Car ci noRgemW.E.OtLinkedHScientifin Re¥iew( 2 0 1
(2025)

Intheaut hor Ys o pi nimportant intarnationa diaksification for the risk mitigation case is the
2011 IARCGroup 2B classification of radiofrequency electromagnetic fields  as "possibly carcinogenic to
humans ". IARC is the cancer-research arm of the W.H.O. The classification was reached by a 30 -person
international working group on the basis of the Interphone study (2010 )1 and the Hardell group's case -

! Interphone Study. Results update. 2008p://www.next-up.org/pdf/Interphone IAR Results update.pdf
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control studies (1999 s2010) %, both of which reported elevated odds ratios for glioma in heavy mobile -
phone users. Group 2B is the same category that IARC applies to lead, DDT, gasoline engine exhaust, and
other agents whos e human carcinogenicity is supported by limited epidemiological evidence and limited
animal evidence. The classification has remained in force since 2011, and the April 2025 W.H.O.  -backed
review of animal cancer studies (see below paragraph) provides empir ical grounds for IARC to consider
upgrading the alert status - which several authoritative bodies including the ICBE -EMF have now formally
requested.

In 2025, the World Health Organization partially commissioned 12 meta  -analysis studies examining the
relationship between radiofrequency electromagnetic fields (RF  -EMFs) and health conditions. One of these
studies, utilizing narrative analysis rather than  purely statistical methods, found "moderate certainty
evidence of an increased risk of some rare cancers" associated with RF -EMF exposure. While this
represents only partial acknowledgment from an international health body, it marks a significant shift

tow ard recognizing potential health risks that were previously dismissed. This development strengthens

the argument that the Precautionary Principle and risk mitigation strategies should guide policy decisions
regarding man -made microwave exposure, particular ly for children and vulnerable populations.

4. Personal Case Study with Documented Medical Evidence

The author's own health journey provides a detailed, documented case study of apparent EHS
development and semi -recovery. After 13 years of excellent health, the author developed severe,
debilitating symptoms in 2018 while working in an environment with high Wi -Fi exposure. Extensive
medical testing (N.Z. and U.S.A.) revealed:

a) Elevated biomarkers consistent with inflammation and oxidative stress

b) Cognitive, neurological and physical symptoms matching EHS presentation symptomatology

c) Temporal correlation between significant exposure to (man  -made) microwaves and onset of
symptoms. And, with increasing microwave exposure levels, commensurate increase in sympt om
severity.

d) Significant (gradual) improvement following EMF (microwave) reduction strategies

e) A recent accidental, heavy exposure (daily) to Wi -Fi microwaves over 3 weeks, with a gradual
increase in severity of my EHS -like symptoms. Also, a gradual improve ment in most symptoms with
the removal of this influence.

While personal experience is anecdotal, nevertheless a detailed case study forms part of the evidence
hierarchy . It also provides a relatable narrative that many readers may recognize in their own e Xperiences,
or those of patients. The documented medical testing adds objective credibility to the personal account.

5. Extensive Research Foundation: Thousands of Studies

The research draws upon thousands of peer -reviewed studies from multiple databases i ncluding PubMed
(PubMed), Google Scholar (Google Scholar), GreenMedInfo (www.greenmedinfo.com ) and ORSAA
(www.orsaa.org ), spanning more than two decades of investigation by researchers. These studies
collectively demonstrate strong associations between man  -made microwave exposure and a wide range of
harmful health effects 2 that inclu de:

a) Acute symptoms: Fatigue, headaches, dizziness, tinnitus, sleep disturbances, cognitive impairment,
anxiety, depression

1 IARC Monograph Vol 102 (201Bjardell & Carlberg 202Health risks from RF radiation including 5G should be assessed by
experts with no conflicts of intereglOncology Letters).
2See5032457
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b) Chronic conditions: Neurodegenerative diseases, fertility issues, developmental disorders in
children
c) Severe outcomes: Increased canc er risk (particularly brain tumours and certain rare cancers)

The volume and consistency of findings across prominent independent researchers provide substantial
weight to the argument that man -made microwaves pose genuine health risks that warrant serious
consideration and urgent action to mitigate all risks to human health .

OfAA)T ¢U@aaavauuluU Ogeéepaagalea@d&@agdeé pUUc Oér
Based on the collective findings presented in this monograph, the following recommendations are made:
1. Medical and Professional Education

Immediate actions for Government and the Medical regulatory agency to consider:

Mandate comprehensive EMF health education for healthcare providers, including GPs, occupational

health practitioners, and specialists in neurology, env  ironmental medicine, and public health. Based on the

aut hords experience, many medi cal professionals in New
recognized condition with objective diagnostic criteria. Such insufficient awareness can potentially le ad to
misdiagnosis, or worse, possible dismissal of symptoms of affected individuals. Education could include:

a) Recognition of EHS symptoms and clear diagnostic criteria

b) Understanding of available biomarkers and testing methods

¢) Knowledge of mitigation and t reatment strategies

d) Awareness of vulnerable populations - such as children, pregnant women, and those with pre -
existing conditions

Rationale: Early recognition and appropriate intervention can prevent symptom progression and improve
outcomes for affected individuals.

2. Risk Mitigation Measures in Schools and Workplaces
Priority actions for Government and Employers to consider:

a) Provide wired Internet options in all schools, allowing Wi  -Fi to be turned off when not truly needed

b) Position Wi -Fi routers away f rom areas where students and staff spend prolonged time

¢) Limit cell tower proximity to schools, establishing specific distance guidelines - based on expert,
independent, scientific advice

d) Conduct microwave exposure assessments in workplaces and schools

e) Create microwave -reduced zones or "safe havens" for sensitive individuals s in schools and the
workplace

Rationale: Children's developing brains and bodies appear particularly vulnerable to man -made microwave
exposure. Implementing simple, low -cost measures to mitigate risks in educational and workplace settings,
protects the most vulnerable population without compromising educational and workplace technology

needs.

3. Independent Research Funding and Regulatory Reform
Immediate Actions for Government to consid er:

a) Fund independent, non -industry -influenced research on (man -made) microwave health effects,
particularly long -term, low -level exposure studies
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b) Address possible conflicts of interest in regulatory bodies (notably ICHEFin New Zealand), where
industry rep resentation appears to the writer to be disproportionately high. Also, ensure that the
multi -disciplinary expertise within the advisory Committee is sufficiently advanced and
comprehensive to meet its entrusted responsibilities.

c) Establish independent resea rch programmes examining high MMM exposure environments and
possible resulting health impacts - over the short and longer -term. This could be in schools at all
educational levels, and at workplaces or residential housing within proximity of cell towers.
lllustrative working figures pending such independent assessment: approximately 400 metres for
the larger main -lobe footprint of conventional 4G macro -cell sites (see Section 13 for the antenna -
pattern / down -tilt derivation), and approximately 100 metres for the smaller -cell sites that often
accompany 5G C-band (n78, 3.5 GHz) deployment. These figure s are deployment -geometry working
values and not derived from any specific risk -assessment study; they should be revised as the
recommended independent research produces evidence on which distances offer meaningful
protection via the mitigation of risks across the specific N.Z. operator -band mix (Section 8.1).

d) Support longitudinal studies following children in high vs. low MMM exposure environments.

Rationale: Current regulatory frameworks and research funding may possibly involve industry influence
that if real, could bias outcomes. Independent research is essential for establishing evidence -based safety
standards that the public can have full confidence in, and that reliably protect public health.

4. Individual Protective Measures and Public Awareness
Public Education Initiatives for Governmental and relevant Health Agencies to consider:

a) Provide accessible information about simple, cost -effective protective measures (using
speakerphone, keeping devices away from body, turning off Wi -Fi at night, using wired connections,
etc.)

b) Make EMF meters available for public use or loan programmes

c) Create educational materials for workplaces and community organizations

d) Establish support networks for EHS -affected individuals

Rationale: Individual empowerment through knowle  dge and practical tools allows people to make
informed decisions about their own exposure levels.

5. Recognition and Accommodation for Affected Individuals
Government Policy Changes to be considered:

a) After impartial and expert review of the evidence, if  warranted, to have EHS properly recognized
under disability and employment legislation, requiring reasonable accommodations in workplaces

b) Establish medical protocols for EHS diagnosis and management within the New Zealand health
system

c) Create pathways for affected individuals to request workplace accommodations without
discrimination

d) Support research into effective treatment and management strategies for EHS

e) As per relevant recommendations above, provide similar support to those who already suffer from
exposure to man -made microwaves, but who do not yet met the level of symptom severity required
for a diagnosis of EHS
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Rationale: EHS has WHO recognition under the IEI -EMF terminology adopted in 2004 !, can be documented
in New Zealand clinical practice via ICD -10-AM coding combinations, and is supported by clinical and
biomarker evidence from the Belpomme group and ICBE -EMF. Affected individuals report significant
quality -of-life impact, and proper recognition and accommodation are important for social justice a nd
public health.

©fBLal O©abademwmwwed Uuaé

This monograph is comprehensive ( 140* pages) and designed to serve multiple audiences. Readers may
navigate Sections based on their interests, as each Section is more or less discrete and self  -contained:

- Health practitioners : May wish to focus on Sections 6 (diagnostic criteria); 10 (reputable, independent
sources of additional information); 13 (potentially harm characteristics of man -made microwaves); 14
(apparent pathways of harm to bodily structure an  d function); 15 (apparent neuropsychological and
behavioural impacts); 19 (clinical presentation); and 20 and APPENDIX(treatment strategies)

- Policy makers and regulators : May wish to review Sections 10 (reputable, independent sou rces of
additional information); 11 (EMFs of most concern); 12 (regulatory issues); 13 (potentially harmful
characteristics of man -made microwaves); 14 (apparent pathways of harm to bodily structure and
function); 15 (apparent neuropsychological and behavioural impacts); 21 (key findings); and 22 (policy
recommendations)

- Individuals concerned about EMF exposure : Sections 10 (reputable, independent sources of additional
information); 14 (apparent pathways of harm to bodily structure and function); 15 (apparent
neuropsycholog ical and behavioural impacts); 17 and APPENDIX(protective measures); 18 (risk factors);
and 20 (further mitigation strategies)

- Those seeking scientific evidence : May wish to examine Sections 10 (reputable, independent sources of
additional information ); 12 (regulatory issues); 13 (potentially harmful characteristics of man -made
microwaves); 14 (apparent pathways of harm to bodily structure and function); 15 (apparent
neuropsychological and behavioural impacts); and 23 (extensive additional references)

Owing to the intention to make each Section as self -contained as possible, the reader will necessarily
encounter a degree of repetition throughout the monograph.

Section 6 contains a lot of medical jargon, so if necessary the reader can avoid that Section, or note the
following summary:

Leading researchers, Belpomme and Irigary have built a very extensive database of EHS sufferers, and
thereby been able to demonstrate an ob jective and consistent range of key diagnostic symptoms and tests.
They state that, ¢€f wecaussdlyassodiate@with iEcH&ed esposura to manc imade
EMF. 3

Earlier in 2025, the W.H.O. partially commissioned 12 (meta -analysis) studies on a possible causal

relationship between RF -EMFs and a range of health conditions and diseases. One of these studies

uniquely utilised a narrative analysis of data s rather than statistical sand det er mi n malderateh e r e
certainty evidenceofanincreased ri sk of some rare cancers 3
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[bold font emphasis added by the author ]

The full document (below) provides detailed evidence, citations, and comprehensive discussion of each
topic. This Executive Summary provides an overview for those who need key info  rmation quickly, or who
want to understand the document's scope before diving deeper into specific Sections.

Ofka &l UacadéeéepalU aU evYbPeée Ua@eauaé
While the author has strived to maintain high  -level scientific rigor throughout the monograph, the
formatt ing of this document does not strictly follow formal guidelines for monographs. For example, there
are varying font sizes, font colours, and many hyperlinks that connect information within Sections and
between them. The purpose of this variation has beent o0 enhance readability and to expedite accessing

relevant information. Regarding quotes from referenced research and reviews, these have been indicated
either by the usual quotation marks, or by indenting relevant paragraphs with the text italicised.

Kensington ( Whanga r¢ domina&ihgdgige (macgo-c&llemobile aell towers ¢ photo by author

RETURN TO CONTENTS PAGE
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| have a strong background in education, psychology and health. |  graduated as an Educational

Psychologist in the early 1990s and apart from several years working in Thailand (in refugee camps), | have
worked in the field of psychology ever since.

Regarding my psychology work, it has been predominantly in the area of edu cation, but with many years

working with survivors of trauma and torture, several years working with survivors of sexual abuse, and

several years with clients with chronic pain conditions. | have also worked in numerous medical centres

with clientspresent i ng wi th a full range of ment al heal th condi't

As a result of a serious (life -threatening) health challenge about 20 years ago, | have undertaken thousands
of hours of online training in Naturopathy and Functional Medicine, alth ough | do not possess a formal
qualification as such.

Then, after enjoying 13 years of excellent health, in 2018 | unexpectedly developed a range of mysterious
and debilitating health symptoms. This has led to an ongoing journey into learning about the ver y likely
damaging health effects of (man -made) microwave radiation.

| have always loved science, technology and the latest gadgets, with my first PC computer in 1988, and |

was an early ¢€brick3 cellphone owner. | usimebsdooseverald a s ma
years. So, | am in favour of the advancement of technology, as long as any such innovation has been

thoroughly safety tested, prior to roll  -out in the public domain.

Several years ago, owing to ongoing personal health challenges, | unde rtook an online training course in
remediating effects of man -made EMFs s including microwaves. (See: Electrosmog Rx)

As per throughout this monog raph, information presented is for informational purposes only, and any
health decisions made by the reader need to be only after full and frank consultation with a qualified
medical or health practitioner.

RETURN TO CONTENTSAGE
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In this monograph the author  will be discussing the apparent health dangers of electromag  netic radiation
(EMR),focusing principally on microwave radiation  within this spectrum. '€ Mi cr owav e -astermkness

which has been in the public domain formanyyears -i s f ormal ly known as ¢€EIl ectr
Hypersensitivityd ( EHf®hovarnekposum oenanr -s1adé raicroavavessneparticular.

In much of the literature, for convenience, Electromagnetic Hypersensitivity is shortened to

gEl ectrohypersensitivityd. This shortened form can be
this conditio n. The author prefer s the full term, ¢lectromagnetic Hypersensitivity 3 This is because there is

solid research showing that both electrical currents  and the magnetic fields they create, can cause damage

to human and animal structure and fun ction. 2 Also, in order to avoid possible confusion over terminology,

the reader needs to be aware that recently, anew - more understandable and less judgemental - term has

been coined for EHS: #&MR Syndromed 2 This was by a group of independent experts in this field. So, all

these terms can be taken to refer to the same medical condition.

A tangible and perceptible health condition is expected by Western allopathic medicine to have consistent
signs and symptoms that are able to distinguish it from  wellbeing, and other health conditions or diseases
Professor Dominique Belpomme is a medical oncologist of Paris University, who leads the European

Cancer and Environmental Research Institute in Be Igium. He has been research ing EHS for more than a
decade, and he and his colleagues are recognised leaders in the areas of EHS prevention, diagnosis and
treatment.

The following quotes are from published (open -access) journal papers by Prof Belpomme and Dr Irigaray.
The quotes are lengthy and contain technical m edical jargon. However, they deserve close attention, as
they appear to establish clear biometric blood markers, specialised imaging scans and symptomatology, all
vital -i n Bel pomme and | rtdagaid BHE Hiagnosip They have established these
assessment measures via comparison with control groups that were free of symptoms of EHS.

tBince 2009, we built up a database which presently includes more than 2000 electrohypersensitivity
(EHS) and/or multiple chemical sensitivity (MCS) selfeporte d ¢ a EHSsanddMC%an be characterized
clinically by a similar symptomatic picture, and biologically by low-grade inflammation and an
autoimmune response involving autoantibodies against O -myelin. Moreover, 80% of the patients with
EHS present with ore, two, or three detectable oxidative stress biomarkers in their peripheral blood ,
meaning that overall these patients present with a true objective somatic disorder. Moreover, by using
ultrasoniccerebral tomosphygmography and transcranial Doppler ultrason ography, we showed that
cases have a defect in the middle cerebral artery hemodynamics and we localized a tissue pulsometric
index deficiency in the capsulothalamic area of the temporal lobes, suggesting the involvement of the
limbic system and the thalamus. Altogether, these data strongly suggest that EHS is a neurologic
pathological disorder which can be diagnosed, treated, and prevented. Because EHS is becoming a new

1 As already discussed above, mmade microwaves are emitted by a large range of devices and systems, including cell phone
towers, mobile phones, \Aki routers and device8luetooth devices, smart devices, etc.

2 See:Frontiers | Some thoughts on the possible health effects of electric and magnetic fields and expaisietings andThe
Influence of Electromagnetic Field Pollution on Human Health: A Systematic Review | Siriraj Medical Journal

32 xNBfSada wlkRAIFINGAZ2Y {AO]yS&aa DSia | bSég bl YSY Wo9aw {&yRNE
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insidious worldwide plague involving millions of people, we ask the World Health Organization (WHO) to
include EHS as a neurologic disorder in the intern.

(Electrohypersensitivity as a Newly Identified and Characterized Neurologic Pathological Disorder: How to
Diagnose, Treat, and Prevent It.Belpomme & Ir igaray, March 2020. ?*

"ln this overview we distinguish the etiology of E
pathophysiological changes and clinical symptoms after EHS has occurred. Contrary to present

scientifically unfounded claims, we indubitably refute the hypothesis of a nocebo effect to explain the

genesis of EHS and its presentationWe as wellrefute the erroneous concept that EHS could be reduced

to a vague and unproven "functional impairment" . To the contrary, we show herethere are objective
pathophysiological changes and health effects induced by electromagnetic field (EMF) exposure in EHS
patients and most of all in healthy subjects, meaning that excessive nonthermal anthropogenic EMFs are
strongly noxious for health . In this overview and medical assessment we focus on the effects of extremely
low frequencies, wireless communications radiofrequencies and microwaves EMF. We discuss how to

better define and characterize EHS.Taken into consideration the WHO proposed causality crteria, we

show that EHS is in fact causally associatedvith increased exposure to man-made EMF and in some

cases to marketed environmental chemicals. We therefore appeal to all governments and international

health institutions, particularly the WHO, to ur gently consider the growing EHSassociated pandemic

plague, and to acknowledge EHS as a mainly new real EMF causaly e | at ed p4at hol ogy. A

[bold and underlined emphasis added by the author ]

Following up on the work by Belpomme and Irigaray  (March 2020),in July 2021, an i mport
Consensus I nternational Report3 was published by a | ar
paper was titled, gThe Critical | mportance of Mol ecul a
Electrohypersensit i v i 1 The paper affirmed the clinical relevance of the Belpomme and Irigaray

biomarkers such as thiobarbituric acid , oxidised glutathione and NTT oxidative stress. It outlined additional
biomarkers such as increased plasma glucose levels. It stated that most symptoms of EHS have a

neurological foundation, and that imaging studies have demonstrated brain neurovascular dysfunction.

Unfortunately, my experience (and that of other EHS sufferers | have met) suggests that many NZ medical /

health e xperts do not understand the multiple ways that RF  -EMFsmay af f ect a per sonbds heas
these may be measured. In addition, many of the bio -measures and imaging scans identified by Belpomme

and Irigaray “(and other researchers) are not available in  NZ.

«E8§ 1 E£EWBEAE °e¢éx@PENYUGx & LE» ®2COPaAaAOA t bel
(Internati onal Classification of Diseases v.10, 1991)

As early as 1991, with the release of the ICD -10, the W.H.O. established EHS as a classifiable Functional
Disability. Inits 2005 advisory update , it noted that the symptoms are certainly real, and can vary widely in

! Electrohypersensitivitas a Newly Identified and Characterized Neurologic Pathological Disorder: How to Diagnose, Treat, and
Prevent It- PubMed

2 (Why electrohypersensitivity and related symptoms are caused bjomizing manmade electromagnetic fields: An overview

and medical assessmeiBelpomme & Irigaray September 20E2MID:35537497D0I:10.1016/[.envres.2022.1133 %4

3 https://pmc.ncbi.nlm.nih.gov/articles/PMC8304862/

4 See: Why electrohypersensitivity and related symptoms are caused bjoniing marmade electromagnetic fields: An

overview and medical assessmdglpomme & Irigaray September 20 BMID:35537497DO01:10.1016/j.envres.2022.11337%4
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their severity. However, it believ ed (2025) that there was no scientific basis to link EHS symptoms to EMF
exposure. 1

At the same time, the W.H.O., indicated in the 2005 advisory that,¢ Ther e are al so some i n
these symptoms may be due to pre -existing psychiatric conditions as well as stress reactions as a result of
worrying about EMF health effect s, " Thatlisdf youbelesenyoutatee E MF
badly affected by EMFs, you likely will be: the Nocebo Effect. Wikipedia - which many in the populace

commonly access 2 - seems to take a n even more dismissive approach in its article on EHS:

Electromagnetic hypersensitivity (EHS)is a claimed sensitivity to electromagnetic fields, to which adverse
symptoms are attributed. EHS has no scientific basis and is not a recognizednedical diagnosis, although
it is generally accepted that the experience of EHS symptoms is opsychosomatic origin. 3

Our N.Z. Public Health site, Te Whatu Ora, identifies the ICD-10-AM as one of the classification systems
available to be used in New Zealand by medical practitioners to code diagnoses .4 Under this system, an
EHSattributed presentation is coded with a context code - W0 ("injury/iliness resulting from exposure to
radio -frequency radiation") - together with the relevant effect codes - G43 (migraine), R42 (dizziness and
giddiness), H93. 1 (tinnitus), and others a s clinically appropriate.

The W.H.O.'s position on EHS is likely best understood through the structured term it adopted at the 2004
Prague workshop on EMF s Hypersensitivity: Idiopathic Environmental Intolerance attributed to
Electromagnetic Fields (IEI-EMF).3

Each part of that term encodes a deliberate  W.H.O. position:

A Intolerance: the symptoms are real, can be disabling, and the W.H.O. recognises the  syndrome as
such.

A Idiopathic: the cause is officially unestablished.

A Environmental : the syndrome is triggered by something in the environment.

A Attributed to Electromagnetic Fields : the patient attributes itto EM  Fs, sothe W.H.O. acknowledges
the attributio n without formally adopting it.

The W.H.O.'s position is therefore properly described as "recognition of the syndrome with the causal

guestion kept formally open” rather than the simpler claim sometimes made that it "recognised EHS as an
RFcaused disease." Fact Sheet 296 ("Electromagnetic fields and public health: Electromagnetic
hypersensitivity," December 2005) sets out this  position. " Separately, ICD-10 (1991) and ICD-11 (2022)
provide coding combinations (W90 + relevant effect codes) that allow clinicians to document IEI -EMF/ EHS
attributed presentations.

In the writer's opinion s and that of many leading researches in the field - the W.H.O.'s history in this
specific area has often appeared industry -influenced ¢, and the divergence between its recognition of the

1 See:https://www.who.int/teams/environmentclimate-changeand-health/radiaion-and-health/non-ionizing/hypersensitivity

22 KAfS GKSNB INB y2 LlzoftAofe | @FrAtlFofS adlFdAadaOausagg dza S
statistics, ChatGPT estimates that around 3 million New Zealanders access Wikipedmnonthly basis.

3 See: https://en.wikipedia.org/wiki/Electromagnetic_hypersensitivity

4 See:https://www.healthnz.govt.nz/abat-us/datamanagementandstandards/dataclassificatiorand-clinicatcoding?

> World Health Organization (2005), Electromagnetic fields and public health: Electromagnetic hypersensitivity, Fact Sheet 296,
https://www.who.int/teams/environmentclimate-changeand-health/radiationrand-health/non-ionizing/hypersensitivity

5 See: PSGR NZ recent Substack artitte EMF Problem: RFadiation Governance Without Democratic Risk Assessment,
https://psgrnz.substack.com/p/themf-problemrf-radiation-governance
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syndrome (IEI -EMF) and its reluctance to endorse the causation , runs through much of the regulatory
landscape that N.Z. clinicians and patients now navigate. 1!

In their September 2022 paper 2, Belpomme and Irigaray summarised positive milestones in the
recognition of Multiple Chemical Sensitivity (MCS) and EHS in the ir Table 1 below:

D. Belpomme and P. Irigaray

Table 1

The different historical steps to identify and qualify EHS and MCS, including
WHO official statements, statements from WHO-sponsored meetings, and other
scientific consensus meetings and reports.

1962  First identification and description of Randoelph (1962)
MCS

1991 First identification and description of Rea et al. (1991)
EHS

1996  Berlin WHO-sponsored workshop: MCS Report of the Workshop on
classified as idiopathic environmental Multiple Chemical Sensitivities
intolerance (1EI) (1996)

1997  Stockholm possible health implication of  Berggvist and Vogel (1997)
EMF exposure: a report prepared by a
European group of experts for the
European Commission

1999 Atlanta (US), definition of MCS:1999 Bartha et al. (1999)
consensus meeting
2004  Prague WHO sponsored workshop: Mild et al. (2006)

identification of idiopathic
environmental intolerance attributed to
EMF

2005  WHO fact sheet n° 292 aiming at WHO (2005)
defining EHS

2014 WHO fact sheet n® 193: EMF and Public WHO (2014)
Health; mobile phone

2015  Brussels: Fourth Paris Appeal Carpenter and Belpomme
Collogquium; a focus on EMF and EHS (2015)
2021 The critical Importance of molecular Belpomme et al. (2021)

biomarkers and imaging in the study of
EHS. A scientific consensus international
report

ECOUPaUxreUagiarhomx e gOc@PEARAVAPT éa Y
I n the aut ho ritdmrtaot pternatiomal glasséication for the precautionary / risk mitigation

case, and the urgent need for practical measures that mitigate health risks from MMMs , is the 2011 IARC
Group 2B classification of radiofrequency electromagnetic fields as "  possibly carcinogenic to humans .3

IARCis the cancer-research arm of the W.H.O. The classification was reached by a 30 -person international
worki ng group on the basis of the Interphone study (2010) 4 and the Hardell group's case -control studies

1 See multiple statements frofCBEEMF and from scientists detailed in Section 10; &i.32 K/ SNI I Ayide Q / St f
[AV]ISR G2 /FYyOSNIAY !'VAYIFLf&S 2hh {{ddzR®d CAYRa& w / KAfRNBy(U
2 See:Why electrohypersensitivity and related symptoms are caused bjonaring manmade electromagnetic fields: An

overview and medical assessmt. Belpomme & Irigaray September 20EMID:35537497D0I:10.1016/j.envres.2022.11337%4

3 International Agency for Research on Can26éd 1 IARC classifies radiofrequeradgctromagnetic fields as possibly

carcinogenic to humans [press releadsgjon, Francelnternational Agency for Research on Cancer. Available

from: http://www.iarc.fr/en/media-centre/pr/2011/pdfs/pr208 E.pdf

4 Interphone Study. Results update. 2008p://www.next-up.org/pdf/Interphone IARC Results update.pdf
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(1999s2010) 1, both of which reported elevated odds ratios for glioma in heavy mobile -phone users. Group
2B is the same category that IARCapplies to lead, DDT, gasoline engine exhaust, and other agents whose
human carcinogenicity is supported by limited epidemiological evidence and limited animal evidence.

The classification has remained in force since 2011, and the April 2025  W.H.O.-backed review of an imal
cancer studies (Section 6.4 below) provides empirical grounds for IARCto consider an upgrade - which
several authoritative bodies including the  ICBEEMFhave now formally requested.

« & ¢ bal £84£8RE 30 & A0 a@arU WeaeO @O U Bb g ai OeUe

In fairly recent significant news, a W.H.O.-backed review published in April 2025, revealed the following

major step forward (by the W.H.O.) regarding health dangers of cellphone microwaves. The following

extensive quotes are from a summary providedby Chi | dr entds He al tanonDpeofitdl@@ie ( CHD

the USA. 2 The reader should note that this author does not  necessarily share all the vie ws elaborated by
CHD below, including the statements about ICNIRPand the W.H.O.

The WHQbacked review, published online April 25 in Environmental International, determined
radiofrequency -electromagnetic fields (RFEMF) emitted by cellphones and otherwireless devices were
linked to an increased risk of malignant gliomas in the brain and malignant schwannomas, or nerve
tumors, in the heart in studies on animals. Both tumor types were previously found in human studies,
ICBEEMF noted in a press release aout the WHO study.

The WHO?s review also concluded there is ©Ymoderate
radiation exposure causes an increased risk of rare liver and adrenal gland tumors.

Ron Melnick, Ph.D chair of the International Commission on the Biological Effects of Electromagnetic
Fields (ICBEEMF) and a former senior toxicologist in the National Toxicology Programme (NTP), said in a
statement:

bBThe evi de n c <ecellipmnenagiationcchnecause cancer in animals in concordance
with the tumor types identified in human studies of mobile phone users. As animal studies are
essential for predicting cancer risk in humans, governments should develop sciencebased safety
standards to protect human health. A

The WHO review prompted leading scientists with the ICBEEMF on Apr i | 27 to call
actionA to protect people from possiblGlieemarnmifsr dimg
certai n-EMFsAdin apBk&relecasedgover nment policymakers worl dw
move to revise their RF radiation exposure | imits

ICBEEMFis a consortium of scientists, doctorsandrelat ed pr of essi on e&MBand makeo st u
recommendationsfor RFEMF e xposure gui del i ne-evieWddasdeific reeearcht he b
publications.

The group warned that delaying such revisionsgetdcou!
in the use of wireless communication devices. A

1 Hardell & Carlberg 2020 Stockholm 5G measurement campdigpects on the ICNIRP 2020 Guidelines on Radiofrequency
Radiation(World Academy of Sciences Journal).
2P| AFK /[ SNIFAyGeQ [/ StflK2YS wkRAIFIGAZ2Y [ AV hitRefeas / | Yy OSNJI Ay
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WHOresearchersanalysed 52 studies:

The review, partially funded by the WHO, sought to systematically evaluate the effect of wireless radiation
exposure on cancer in experimental animals.

Forther evi ew, the authors systematically analyzed 52
certaintyAN evidence of an i ncr egesehtbmacytesnks indtfe adsenahe r
glands and hepatoblastomas in the liver.

They found Yno or minimal A evi de ayamrd mamfmaiy gland. eased ¢

They also found HYno or minimal A evidence of increa
gastrointestinal/digestive, endocrine, musculoskeletal, urinary, reproductive and auditory systems.

In their report, the authors of the WHO study acknowledged that animal studies are commonly used

when assessing whether something might be carcinog:
extrapolate human cancer risk from animal studies when the thing being studied is wireless radiati on,

they said.

One of the 52 studies reviewed by the WHO researcherswasthéel TP ?s $ 3 0 non cellphonen st ud
radiation that found Ycl ear evmaleer crea\t ©,f HYead me neawnit o
mal i gnant brain tumors in male rats, and Ysome evi
adrenal gland tumors in male rats.

TheNTR s an Yi pregagemey composed of , Ud frabdasdpygor t ed b
Administration , the Centers for Disease Control and Prevention, and the National Institues of Health
(NIH), according to the agency?s website.

As The Defender reported, theNIH refuses to revealnearly 2,500 pages of recordsr el at ed t o t he
decision to shut down its research on how wireless radiation affects human health.

The WHO report is part of a WHGcommissioned series ofscientific reviews of the possible health risks of
wireless radiation. Prior to this, most of the other studies in the series have found no increased health
risk from wireless radiation.

For instance, a review on the plausible link between wireless radiation and brain cancer in humans
claimed it found no link. ICBEEMR posted arebuttal and called for its retraction .

Critics, including ICBEEMF memberJoel Moskowitz, Ph.0.and Mona Nilsson, have said this is likely
because some of t h eiassdagaihst éndifyg healthtriskelinked tawireless radiation
exposure.

Nilsson, co-founder and director of the Swedish Radiation Protection Foundation, said she found it
surprising that the latest WHO revi ew recognized wireless radiat:.

"8On the contrary, the WHO has a hi st or yf roife nddol wn pol pai
Nilsson said.

In a March 7 post, on his Electromagnetic Radiation Safetywebsite, Moskowitz noted that all of the

WHO?s scientific review teams have one or more mem
lonizing Radiation Protection (ICNIRF. Moskowitz directs the Center for Family and Community Health at

the School of Public Health, University of California, Berkeley.

ICNIRP,whiclMo s kowi t z cal |l ed a Yc aaGesarlannan-profitthat issuessRiFed t h a
radiation exposure limits produced by its own members, their former students and close colleagues.
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Thewireless industry favors the ICNIRP limitsbecause t hey?re designed to pr
radiation levels high enough to generate heat - meaning the limits turn a blind eye to the possible health
effects from radiation levels lower than those needed to heat human tissue.

gMiriam Eckenfels, direct ofCHD)flec@dmiadnatic Radi&icn (BH&)a& t h D
Wireless Programme, stated, U When even the WHO panel designed to
probl em, you knowAwe?re in troubl e

Eckenfels added:

"glt?s ridiculous that, despite these clear health
based on concerns that the radiation from a cell t
health.

[bold emphasis added by the author ]

Although the above study outcome is a milestone in W.H.O. admission of ¢gmoderate certainty 3 t hat
cellphone radiation exposure causes an increased risk of some cancers , it should be appreciated that the
W.H.O. actually commissioned 12 systematic reviews in total, on possible harms caused by microwaves.
These studies looked at a wide range of health issues, including: cancer, EHS, cognitive impairment, birth
outcomes, male fertility and oxidative stress. All studies but one relied on a statistical meta -analysis of
published study results, with only one being based on examining written outcomes of each individual

study, and aggregating outcomes based on non -statistical resul ts: a narrative review. It was this latter study
that produced the above significant outcome regarding microwaves and cancers.

In seeking to understand why the 11 other studies failed to find any likely causal link between MMMs and a
range of health condit ions, a group of highly regarded, multidisciplinary scientists, scrutinised
methodologies of these studies. They were all members of  the International Commission on Biological
Effects of Electromagnetic Fields : ICBEEMF) It published its detailed findings in October 2025 in the
Environmental Health Journal. !

Essentially, what they found was that these 11 studies had aggregated data from across a small number of
disparate studies, and then wrongly statistically analysed the aggregated (numerical) data results. As the
above authors pointed out, where the number  of studies is small, and methodologies are inconsistent s
including measuring non -identical dependent variables in each study - it is never appropriate to conduct
statistical meta -analysis on such aggregated data. (See the academically recognised strict gu idelines for
conducting meta -analyses at: Cochrane Collaboration )

Professor Frank of ICBEEMF suggested during the October press conference that the review teams did not
have the necessary mixed expertise including epidemiological and bio  -statistical experts, as well as
substantive experts in the specific scientific field being reviewed. Problems ¢ reated by deficits in the make -

up of the teams should have been caught in the peer  -review process. 2

These same ICBEEMF scientists also pointed out in their press conference, that in many of these 11

studies, a number of key (published) studies that had es tablished likely causal links, had not been included
in the systematic reviews. They also noted a lack of a framework for analysing complex processes such as
those involved in cognitive functions.

1The WHGcommissioned systematic reviews on health effects of radiofrequency radiation provide no assuranceydf safet
Environmental Health | Full Text
2 Seein video format and their press releaseummarised
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Very recently (Vol. 8 June 26) there has been the publication ( Science Direct) of a compelling

epi demi ol ogi cal study on EHrSis studykiiiseg nationakylrepresentaive,n s i t i vi t
population -based data, from Australia, Canada and the U.S.A. There were over 1,000 randomly selected

individuals from each Country, with data collected via online surveys. The study, with data averaged acros s

three Countries, showed:

12.6% reported wireless sensitivity; 10.0% reported medically diagnosed electromagnetic hypersensitivity
(EHS) and 14.0% reported either or both. Among all gender and age categories, males ages 25 to 34
reported the highest prevalence proportionally. In addition, among those with wireless sensitivity/EHS,
80.6% also reported chemical sensitivity/MCS, 73.2% reported asthma/ARCs, 53.8% reported
autism/ASDs, and 84.8% reported fragrance sensitivity. Given these results, across thehree countries,
over 26 million adults would experience health problems from wireless radiation. Results underscore the
need for further research on ways to prevent and reduce exposures and associated adverse effects.

For unexplained reasons, Australians surveyed reported the highest incidence rate, with 1 in 6 of
respondents affirming symptoms congruent with EHS, and attributed to wireless microwave exposure. The

proportion in the U.S.Awas 1 in 8 adults. 2

The authors state that the link between wireless sensitivity, EHS and other environmental conditions
suggests that similar effects might be occurring in the body. They added that p revious research has also
found common factors, such as inflammation, underl  ying sensitivity -related conditions.

Even though the prevalence of wireless sensitivity in this study is higher than in many previous studies in

other countries, the authors believe that it could, nevertheless, underestimate the actual prevalence of

wirel ess sensitivity i n the population. The authors stated gPeople experiencing sympt
sensitivity may not recognize wireless radiation as a possible cause .3The authors additionally stated,

gMedi cal professional s may elesssensitiatylEHS.d-erther, the onkhé fargnataf s e wii
the survey may preclude participation b%4 individuals w

Summary of this S ection

The Belpomme group's clinical and biomarker work (paragraphs above) is essentially a sust ained challenge

to the idiopathic (no-known -cause) part ofthe W.HO. ' s frami ng. The pBsttibnpsdghatme gr o
low-grade inflammation, autoantibodies against O -myelin, oxidative -stress biomarkers in 80% of patients,

and cerebrovascular abnormalitie s on imaging do establish a measurable somatic basis for the syndrome

and do support a causal connection to EMF exposure. The 2025 W.H.O.-backed review of animal cancer

studies (Section 6.4) does not directly resolve the IEI -EMF causation question, but it represents partial

movement in the W.H.O.'s broader RF (radio frequency band that microwaves lie within)  position.

1 Wireless sensitivity and emorbidities: A prevalence study in Australia, Canada, and the United StdtésnceDirect
2 Wireless sensitivity and emorbidities: A prevalence study in Australia, Canada, and the United StatésnceDirect
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2 K|y A@eNt#dl/City with largémacrocell) 4G5Gmobiletower domnating the landscape photo by
author
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Many people stil | believe that because we are not being told about health damage seemingly
caused by man -made micr owaves (MMMSs), this damage may not exist. Such people (and possibly

their doctors) will have no idea that chronic microwave exposure may be a key cause of at least
some of their health concer ns and issues.

Many people think that because our 5 senses candt
us. So again, such people will have little idea that chronic microwave exposure may be an important
factor in their health concerns and issues.

Learning about EHS is vital, because apparent damaging effects of MMMs are likely to affect large
numbers of people s with sufficiently intense , pervasive and chronic exposure. (SeeSection ¥ and
Section15 below.) It remains unclear whether an overlapping and growing environmental

toxicological burden expressed as Multiple Chemical Sensitivity (MCS), facilitates EHS or whether

EHS aggravates subclinical conseque nces of MCS, or that they remain distinct and separate
physiological challenges.

The information regarding the potential health risks of MMMs evident in the wider scientific
literature does not appear to be currently recognised, formally r ebutted or properly reflected by
concerned policy makers in Government and the intereste  d Telecommunication entities . This
developing picture in NZ does not seem to representa  sufficiently full and balanced view of
research outcomes over the last 20 years or more.

RETURN TO CONTENTS PAGE
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Electric fields exist whenever charge is present and are measured in volts per metre (V/m). Magnetic fields

arise from current flow. Their flux densities are measured in microtesla (uT) or millitesla (mT). At radio and

microwave frequencies, electric and magnetic fields are considered together as the two components of an

electromagnetic wave. Power density, measured in watts per square metre (W/m?2), describe s the intensity
of these fields, and this is closely associated with the heating intensity of the EMF wave. 1

EMFs occur in nature, and are an essential part of the physical world and of life itself.

Electric and magnetic fields also occur naturally within the human body in association with nerve and

muscle activity. We moreover experience the natural magnetic field of the Earth (to which a magnetic

compass responds) and natural electric fields in the atmosphere. Human beings are very sensit ive to these
natural levels of EMFs which help to regulate and maintain the health of the body and brain. 2

EMFs are produced by the movement of charged fundamental particles of matter (principally electrons and
protons). This movement can occur through wi  res, or through the air or water. So besides occurring in
nature, EMFs will be produced by man -made devices, such as: power lines, home and business appliances,
electrical wiring in buildings, cell phone towers, cell phones, smart metres, and Wi -Fi routers .

The EMF spectrum embraces a vast frequency range, with radio waves (RFs) being one major segment of

the full spectrum of EMF waves. (See diagram below.) This RF segment is often abbreviated to RF -EMFs.
Microwaves comprise part of the RF frequency range.  So cell phone towers, mobile phones, GPS and Wi -Fi,
all operate using microwaves s similar in frequency to your microwave oven.  The wavelength of
microwaves is between 1 millimetre and 1 metre  and with f requencies between 300 MHz (0.3 GHz) and
300 GHz. The higher the frequency of a wave, the shorter the wave length, and vice versa. 3

! See:Radiation: Electromagnetic fields

2 See:What are electric and magnetic fields? | EIYIResonance Beings of Frequen@yMovie.wmvin Resonance Beings of
Frequency Movie 2016- OneDrive

3 See:Cyberphysics: Microwave Radiation
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monitoring-programme))

A note on terminology. This monograph uses "man -made microwaves" (MMMs) throughout, as a label for
the physics -band electromagnetic radiation between approximately 300 MHz and 300 GHz that is now
widely produced by wireless infrastructure and consumer devices. The term "microwave" in this physics -
band sense is broader than its everyday association with the kitchen microwave oven - oven exposures are
produced at a single frequen cy near 2.45 GHz at power densities many orders of magnitude higher than
ambient wireless exposures, with a quite different exposure geometry. The shared name reflects shared
physics rather than equivalent biological exposure: the discussion of mechanism a nd effect throughout

this document concerns the broader physics -band, not the kitchen -oven case.
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Several arguments later in this monograph distinguish 5G from earlier -generation cellular technology.

Because '5G' covers a wide range of bands and a ‘fourth -generation’' (4G) anchor often runs in parallel, it is

worth being explicit about which 5G is being discussed.

New Zealand's three mobile -network operators run their 5G networks across the following bands as of
2026:

1. Spark - 5G bands: n5 (850 MHz), n1 (2100 MHz), n40 (2300 MHz), n78 (3500 MHz); 4G bands: B28
(700 MHz), B3 (1800 MHz), B1 (2100 MHz), B40 (2300 MHz), B7 (2600 MHz).

2. One NZ - 5G bands: n8 (900 MHz), n7 (2600 MHz), n78 (3500 MHz); 4G bands: B28 (700 MHz), B8
(900 MHz), B3 (1800 MHz), B1 (2100 MHz), B7 (2600 MHz).

3. 2degrees - 5G bands: n78 (3500 MHz); 4G bands: B28 (700 MHz), B8 (900 MHz), B3 (1800 MHz), B1
(2100 MHz).

All three carriers share the n78 C -band (3500 MHz) as their high -capacity 5G layer. Spark and One NZ also
operate low -band 5G (n5 850 MHz and n8 900 MHz respectively) using dynamic spectrum sharing
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alongside their 4G traffic on conventional sector antennas. The 700 MHz band (B28) is heavily used in N.Z.
but as 4G LTE only - it is not deployed f or 5G. The millimetre -wave bands (24 GHz and above) often
associated with 5G in international advocacy material are not deployed in N.Z. as of 2026 and are unlikely
to be in the foreseeable future given population density.

N.Z. deployments have until recen tly been predominantly ‘Non -Standalone' (NSA), meaning the 5G NR
radio carries data while every connection runs over a 4G LTE ‘anchor' on another band - so a phone
reporting '5G' on its display is simultaneously receiving signal from a 4G band on the same site. Spark
began commercial Standalone (SA) 5G rollout in 2024 with Ericsson and Red Hat (NZ$40 s60 M
commitment), and is progressively migrating its network alongside the 3G shutdown that comple ted in
March 2026. One NZ and 2D egrees remain primarily NSA a s of this monograph's date. So 'a 5G connection’
on different operators in N.Z. presently means somewhat different exposure profiles, depending on band,
deployment mode, and traffic conditions.  These band -level differences matter because the exposure

profi le around an n78 C -band site (3.5 GHz, active phased -array antennas) differs in shape from that
around a low -band n5 or n8 site (850 s900 MHz, conventional sector antennas with dynamic spectrum
sharing alongside 4G), and from an NSA connection where a 4G an chor is also active on a different band on
the same site. Section 1 3 (Why MMMs are damaging) returns to these distinctions in detail, including how
penetration depth, modulation patterns, and beam geometry vary across bands.

Threemobile celltower s domi nating Centr al Kamo (Whangarei)
the Bush Rd Medical Centre and about 90 metres from Kamo Primary Schook photo by author
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Based on the aut h olb-bisuteeGopgke isaarennwill &ngl |ittle documentary evidence
regarding health damage potentially caused by RFEMF radiation s including microwave radiation. Given
that reputable websites such as www.orsaa.org hold over 5,000 published scientific papers on the su bject,
this apparent ( Google) search engine selection bias seems self-evident.

More successfully, a search on the official U.S. medical curation site (for published research), PubMed
(health effects caused by microwaves - Search Results - PubMed), turned up 265 results. However, many of
these papers were clearly irrelevant. Google Scholar provided improved search success for the writer, as
long as search descriptors were scientifically precise s which was not always easy to achieve.

So, given the very high number of published papers on this subject (www.orsaa.org _etc.), it is concerning
that those interested in pursuing this subject seem to need to go to significant effort to access relev ant
papers.

There are clear requirements for establishing a  causal relationship between RF -EMF exposure and
subsequent health damage, with one key requirement being fulfilment of the established Criteria of
Causality.  Some of the challenges in this regard may be summed up as follows :

A Difficulties measuring exact amounts of exposure in humans

A Difficulties determining which frequencies and durations of exposure are more harmful s with
some frequencies apparently almost benign to health, and many appearing to be significantly
damaging

A Difficulties controlling for many environmental factors that may affect the outcome measure(s)

A Difficulties controlling for inter  -subject variability in response to the same exposure dosage

A Difficulties knowing what outcome measures  will be appropriate enough and accurate enough to
register real effects on health

A Exposure effects are often gradual and accumul
or no symptoms

A Difficulties gaining ethical approval to experiment on hum  an subjects, given that there is already
significant concern that RF -EMFS could be damaging to health. Owing to these concerns, studies
with rigorous methodology are usually animal studies s such as on rats. Human studies therefore,
are usually prospective ,crossssecti onal , or retrospective, and
long-term RCT (blind or double -blind) studies on animals.

A Although more rigorous animal study outcomes - such as in rats s are often applicable to humans,
there is not a one -to-one correspondence between animal and human biological structure and
function. Also, dose equivalence (¢dosi metryd)

In addition to the above limitations, to establish a  causal relationship between RF -EMF exposure and
subsequent health damage, a key requirement is to demonstrate plausible pathways/processes of

damage. Unfortunately, these are not simple or well  -known in their function, and to identify them and
describe them usually requires an advanced Degree in biophys ics AND biochemistry s particularly related
to human structure and function. (Or, at the least, having advanced knowledge in both areas, acquired via
years of study and investigation.)

! See:https://www.acsh.org/news/2017/10/31/acskxplainshills-criteria-determiningcausalitycorrelation-12013
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Such an advanced level of knowledge is seemingly quite rare, owingtot he extensive time and money
required to complete studies, and the current academic and economic Zeitgeist that funnels scientists
down increasingly n arrowed subfields of expertise.

Fortunately, there are (in the wr idscentidspreseptingithahe) s o me
requisite breadth and depth of knowledge, who have been raising compelling concerns for decades. This
includes the following experts:

A Prof Martin Pall, Professor Emeritus of biochemistry and basic medical sciences at Washington
State University , USA. He specialises in Chronic Fatigue Syndrome, Multiple Chemical Sensitivity and
the effects of low -intensity microwave EMFs

A Prof Paul Heroux of McGill University , Canada. He has a PhD in Physics and is Professor of
Toxicology and Health Effects of Electromagnetism at the Faculty of Medicine.

A Prof Henry Lai of University of Washington (editor -in-chief of Electromagnetic Biology and Medicine )

A Dr (Prof) Dominque Belpomme, medical oncologist of ~ Paris University (leads the European Cancer
and Environmental Research Institute in Belgium s doing ongoing research on EHS)

A Dr Dimitris Panagopoulos of the Choremeion Research Lab , Medical School, University of Athens ,
Greece

A Dr Magda Havas, Associate Professor of Environmental & Resource St udies at Trent University ,
Canada (She has served as an expert witness to the Canadian and US Governments on the health
effects associated with EMF exposure.)

A Dr Devra Davis, a leading cancer epidemiologist and toxicologist, and founder and president of th e
Environmental Health Trust

A Dr Julie McCredden, PhD in Cognitive Science. (Over the last decade, she has been investigating the
effects of EMFs on humans, particularly cognitive and emotional processes.) She is President of the
Oceania Radiofrequency Scientific Advisory Association s ORSAA- Australia.

A Mr Victor Leach, radiation health physicist and atmospheric scientist for more than 40 years.

Founding member of ORSAA Former University Radiation Advisor at Queensland University of
Technology and the University of Queensland, former member of the Radiation Laboratory, and
QLD and NT State Health Departments.

A Dr Dimitri Panagopoulos , biophysicist . Panagopoulos works at the Choremeion Research
Laboratory, 1st Department of Paediatrics, Medical School, Na tional and the Kapodistrian University
of Athens, Athens, Greece, Electromagnetic Field -Biophysics Research Laboratory, Athens, Greece
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Prof. Martin L Pall, Washington State University Prof. Dominque Belpomme, Paris University
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1. Articles, papers or talks given by the above scientists and medical experts s such as on PubMed
(PubMed) or YouTube. For example, see the excellent ORSAA paper titled, tWireless technology is an
environmental stressor requiring new ufldsaetalddandi ng

paper is speci fically designed to bring health professionals up to speed regarding known health
impacts of this technology. *

2. The International Commission on the Biological Effects of Electromagnetic Fields (ICBE -EMF). This
was founded as a result of the International E MF Scientist Appeal (https://www.emfscientist.org/ ),
signed by many thousands of scientists, medical practitioners (etc.). ICBE -EMF have collectively
published over 2,000 papers on EMF, biology and health. The Commi ssi onbds pri mary g
make international recommendations based on the best peer  -reviewed scientific publications.

3. The Australasian non -profit Oceanic Radiofrequency Scientific Advisory Associa tion (ORSAA),
already referredto i n ¢ 13 aeliheivVéebsite( Brev.orsaa.org .) This Website has many
thousands of published scientific papers (on dangers of RF  -EMFs) that are helpfully categorised into:

A DNA and cell damage in the brain, blood, body organs, immune  and reproductive systems
A Increased production of free radicals leading to a state of oxidative stress, and resulting in
accumulated damage throughout the body

Neurodegeneration and blood -brain barrier breaches

Changes to neurotransmitter levels and  signalling pathways in the brain

Damage to sperm and ovaries

Endocrine system effects

Damage to cellular systems and components such as mitochondria, mast cells and alterations
to cellular signalling systems

> > >y > >

ORSAA endeavours to curate only reasonable quali ty, peer -reviewed studies and has the largest
database of its kind in the world. (The database is referred to as the ODEB database.) ODEB allows
for searches using multiple filters, including Exposure, Study Categories, Effects Categories and
Study Statistics.

ORSAAYs ethos is to provide an independent perspec:
evidence -based decision making by various stake -holders of modern society including clinicians,
educators, safety officers and policy makers on issues regard ing exposure to EMR.

1 See:Frontiers | Wireless technology is an emnmental stressor requiring new understanding and approaches in health care
and my OneDrive foldeRapers on EHS & Effects of REFS
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https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.986315/full
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Article End Points Exposure Study Categories | Effects Categories Study Statistics
Auditory Dysfunction / Hearing ()] Apoptosis nggrammed ) § @y
loss / Tinnitus ~"'| cell Death) / Cell Death Brain Tumours Oy
Blood Brain Barrier Permeability ' N | Breast cancer ' N | Cellular Stress ' N
Changes Oy Oy Oy
EEJ?DDDE:SL%%%?]%J ' N| | Biochemical Changes ‘N | EEG changes / Brain Waves ®n
|:___:| ¥ I:!:I ¥ { _ j] ¥
Neuro Behavioural Effect / Cell Irregularities/ Damage/ ) ) i @y
Cognitive Effects Morphological Changes Mitochondrial Effects Oy
- - Altered Enzyme Activity,
Calcium Influx / Efflux Fatigue Protein Levels / Protein Damage
Circadian Rhythm Changes Altered Gene Expression Headaches/Migraines . N
Oy
DMA Damage [ Carcinogenic / @y Altered Glucose Level [ @y .
Genotoxic - Glucose Metabolism Oy I E e
Efnfdocrine / Sex Hormone Level Cardiovascular Effects Hepatic Effects (Liver)
Miscarriage /Spontaneous Abortion/ | ®'n ® y| | Impaired [ Reduced Healing/ @y
Foetus Resorption Oy Immune System Effects (4| | Bone Density Changes Oy
- Oxidative Stress / ROS/ @y i ®n
Memory Impairment Free Radicals Oy Speech Impairment Oy
Sperm /Testicular Effects Sleep Effects Hzematological Effects
Tumour Promotion - Neurotransmitter Effects Eﬁr@isﬁd&)mhinaﬁve
; ®y| | visual Disturbances/ Autism / ADHD | Hyper- @y
Thyroid Effects O] | Octlar Effects Activity Oy
(O] i i
Leukemia -y N Parotid Gland Malignancy (N.ft?rﬁ!arg'lisafl #gﬁ?gﬁfmh} N
: Dizziness [ Vertigo
Depression Induced Adaptive Response veﬁﬁbuhrfEffedg /

Other Sub-Types Effects

Find Summary Totals

Research Review V4 (a03760RSAA database ODEREffects Categories & other search dimensions

ORSAAalso publishes scientific articles on the subject. (See:

Papers Part 2)

For example, see the Table below from the December 2022 ORSAApublished paper. It reports on
, where a high percentage of negative

Research Papers Part 1, and Research

research studies with microwave wave form clearly described
effects from exposure was found.
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https://a037613.fmphost.com/fmi/webd/Research_Review_V4
https://www.orsaa.org/orsaa-research-papers---part-1.html
https://www.orsaa.org/orsaa-research-papers---part-2.html
https://www.orsaa.org/orsaa-research-papers---part-2.html

TABLE 1 Outcomes for selected experimental (in vitro and in vivo) studies.

Study outcome  Relevant experimental papers Relevant papers with wave form Relevant papers with wave form
in ODEB with wave form clearly described, using simulated clearly described, using real mobile
clearly described signals phone or WiFi signals
N (%) N (%) N (%)
Effect 809 (73.1%) 221 (63.3%) 256 (79.1%)
No effect 229 (20.7%) 102 (29.2%) 49 (15.3%)
Uncertain effect 68 (6.2%) 26 (7.5%) 18 (5.6%)
Total 1,106 349 323

W Effect [ No Effect [ Uncertain Effect
350
300
250
200
150

100

Number of papers

50

Experimental real-world signals Epidemiological
Study type

FIGURE 2
The relative numbers of selected experimental and epidemiological papers showing effects, no effects and uncertain effects.

Table 1 ¢ outcomes for selected experimental (in vitro and in vivo) studies
F r o Mirelesk technology isan environmental stressor requiring new understanding & approaches in health
careA McCredden et al. (2022)

4. The excellent health Website, www.greenmedinfo.com _curates relevant papers from PubMed, and
al so has thousands of published research papers on
approaches such as nutraceuticals. (See my OneDrive folder for 4 MS Word documents from GMI,
that in sum contain over 1,000 published studies s abstracts - on health damage from RF -EMFs and

ELFs:Papers on EHS & Effects of RFEMFS)

5. The excellent Website run by Dr Erica Mallery Blythe in the U.K. H er Website
https://phiremedical.org/  has many expert resources for medical practitioners and patients,
particularly on EHS and the numerous ways in which MMMs can impact on health. Her Website also
details Court cases won by people suffering from EHS.

6. The excellent in -depth book (or e -book) by the internationally recognised health expert, Dr Joseph
Mer col a, :EMPDEGDNfi & Cell Phones -Hidden Harms and How to Protect Yourself :
Mercola, Joseph; Amazon.com.au: Books ( I f enquiring into Dr Mercol abs
d o nr#lyt solely on Government -regulated mass media, a Google search, or websites such as
Wikipedia.)

7. SaferTech NZ: hitps://www.safertechnz.co.nz/
8. The Environmental Health Trust: www.ehtrust.org

1 Frontiers | Wireless technology is an environmental stressor requiring new understanding and approaches in health care
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http://www.greenmedinfo.com/
https://1drv.ms/f/c/2e64d3d149a24410/EsHtljFf7RhFho-YvS0Y0AABOBj5P9AB61kSqdp5WUtq2g?e=YbmfcR
https://phiremedical.org/
https://www.amazon.com.au/dp/1401960030?ref_=mr_referred_us_au_nz
https://www.amazon.com.au/dp/1401960030?ref_=mr_referred_us_au_nz
https://www.safertechnz.co.nz/
http://www.ehtrust.org/
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.986315/full

10.

11.

12.

13.

14.

15.

16.

EMF News: http://www.emfnews.org

EMF Scientist: https://www.emfscientist.org

Physicians for Safe Technology: https://mdsafetech.org

EMFPortal: https://www.emf -portal.org/en

RF Safe:www.rfsafe.com

Electric Sense: h

m/emf -scientific -r -run by Lloyd Burrell who

also hosts annual online summits - EMF Health Summit s with many respected experts

The annual EMF Hazards Summit that is run by Nick

of some of the top experts in the world. See also, www.theemfguy.com )

The US Government official medical website PubMed s though there is a fairly limited number of
studies, and studies appear to favour research that finds no adverse effects of microwaves (and
other RF-EMFs) hitps://pubmed.ncbi.nim.nih.gov/

5Gmo b i

e cell tower out si dephotobyeawhor( Oner ahi
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As per the diagram in Section 8, microwaves are electromagnetic radiation between the frequency of 300

MHz and 300 GHz. They are a major segment of the larger EMF band called Radio -frequency EMFS (RF
EMFs).

Below the RF-EMFs band are the Extremely Low Frequencies (ELFs) that have been used for military
communications for decades, as they travel over very long distances, and pass through solid objects and
water.

Many people are not aware that modern microwave transmissions carry information not as a smooth
continuous wave but as bursts o f microwave energy that switch on and off at characteristic low rates
determined by the protocol. The microwave carrier itself sits in the GHz range, but the envelope of the
signal - how its intensity varies in time - contains components at much lower freq uencies, often falling
within the Extremely Low Frequency (ELF) band. For example, the GSM mobile -phone protocol transmits in
4.6 ms frame structures that produce a characteristic 217 Hz envelope component; Wi -Fi access points
emit beacon frames roughly ev ery 100 ms, producing about a 10 Hz envelope component; and 4G LTE and
5G OFDM systems impose 1 ms subframe boundaries on the carrier. A growing body of research suggests
these ELFrange envelope features may be biologically more relevant than the carrier frequency alone -
that is, that the time -domain pattern of pulsation matters, not just the average power or the GHz  -range
frequency in isolation .

Microwaves naturally occur in nature owing to being emitted by interstellar gas, and by the gaseous
shrouds of newly formed stars. However, there are major differences between naturally occurring
microwaves (NMs) and man -made microwaves (MMMs). All these differences may lead to a major impact
on health s which will be elaborated in Section 14 below.

Most of the research on possible health damage caused by EMFs has focused on the microwave frequency
band. Devices (or systems) which use microwaves to operate, include: cell phones; cordless phones; Wi -Fi
routers; Blueto oth devices; smart devices (such as tablets and notepads); smart home appliances; smart
(electricity) meters; Fitbits; smart watches; baby monitors; game consoles; smart diapers; recent home
ventilation systems and home security systems (both of which used to have hardwired sensors instead of
Wi-Fi sensors); and smart homes.

Health symptoms and apparent damage from microwaves were first noticed during World War 2, when
radar operators on ships came down with seemingly inexplicable neurological and mental health
symptoms. These effects were effectively covered up by Navies as it was an inconvenience that could get in

the way of winning the war. 1!

In 1977, investigative science journalist Paul Brodeur published the book,  @The Zapping of America:
Microwaves, Their Deadly Risk, and the covenp.3'd

Industry -internal concerns about handset RF exposure also emerged in the same period. As BBC News
reported in 2001, Nokia, Ericsson and Motorola had filed multiple patents from 1993 onwards for shielding
technology designed to reduce the radiation absorbed by the user. Two Nokia patent applications, from

1995 and 1998, contained the explicit acknowledgeme nt t hat ¢in the worst case,

L NBRSAZNJt OMPTTOUIT WE¢KS % LAY 2F | Y SHWNIS Y2 da2Add NBR2NICRSyA DT
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public position that no health concern s have been established. !

The Moscow Signal exposure during the 1970s and 1980s

During the 1970s and 1980s, there was the ongoing alleged  Russian microwave attack on the US Embassy

in Russia s and on other Embassies such as the Canadian and U.K. Embassies. Officials from the Embassies

used a spectrum analyser to me asure the microwave beams. Reported carrier frequencies in the
declassified record fall in roughlythe 25 s4 GHz range. The signal tds average |
is now generally placed in the region of 5 yW/cm?2 - substantial for sustained close ex posure but well below
contemporary safety limits, and orders of magnitude below earlier popular figures of around 10 mW/cm2,

This signal is now usually referred to in the literature as the @Moscow Signal 3 and was the subject of the

Johns Hopkins / Lilienfeld Foreign Service Health Status Study (contracted 1976, final report 1978),

commissioned by the U.S. State Department, which compared health outcomes among Moscow embassy

staff with control populations f rom comparable postings in Eastern Europe. 2

The original report's headline finding was that no clear excess in cancer mortality was demonstrated, but
elevated rates of several morbidity outcomes were observed; later reanalysis by Goldsmith (1995, 1997)
argued the original report had under -reported some of the harm signals it documented.  The source of
these signals was never established, and long -term health consequences not followed up. However, there
was high consistency in terms of the characteristics o  f the microwave radiation, and the abnormal
symptoms reported by numerous staff in each Embassy. 3

The Moscow Signal exposure put in the current -day context

The roughly 5 pW/cm? average power density at the U.S. Embassy is approximately 200x below current
ICNIRP and FCC publicexposure limits, which sit near 1 mW/cm2in the 2  s3 GHz range relevant to the
Embassy's reported carrier frequencies. It is, however, in the same order of magnitude as ambient far -field
exposures measured in publicly accessible areas around modern macro cell sites - median European
measurements are around 1% of the ICNIRP limit (~10 pW/cm?), with peaks under 8% (~80 uW/cm2) per the
systematic review by Sagar and colleagues of European personal -exposure measurements. 4 For most
members of the public the comparison is partial, because residents move during the day, change rooms at
night, and leave the house, varying their position relative to dominant sources. The Moscow embassy staff

did not have that mobility - they sat in the same offices, day after day, year after year, with sustained
directional illumination from a single source.

Two populations now have exposure geometries that more closely resemble the Moscow Signal pattern.
The first is anyone working from home, w hich since 2020 has become a substantial share of the white -
collar workforce in N.Z. and elsewhere. The second is infants, the chronically ill, the elderly, and the
housebound , a population that overlaps significantly with those most likely to be vulnerabl e to RF
exposure on independent grounds (compromised mitochondrial function, blood -brain -barrier integrity,
and oxidative -stress baseline; in the case of infants, developing brain tissue, thinner skull bone, and

1BBC News (25 July 2001)lobile firms patent "brain shields"The referenced 1998 Nokia application corresponds $o

Patent 6,088,5794granted 2000), specifying a shielding layer "between the antenransiand the user."

2 See:https://pmc.nchi.nlm.nih.gov/articles/PMC3509929

3 Goldsmith 1995 Epidemiologic evidence relevant to radanicrowave) effect§Environmental Health Perspectives). Reviews

the Lilienfeld 1978 Moscow embassy stu@oreign Service Health Status Study, Johns Hopkins).

4 Sagar et al. 2018RF EMF exposure in everyday microenvironments in Europe: A systematic literature(de\Exposure
{OASYOS 39 9YQBANBYYSylGlf 9LARSYAZ2{2380® aSRAIlY puSiclEmdzZNBER S
peaks under 8%.
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elevated tissue water content that together  produce higher fractional RF absorption per unit body mass -
see Section 12.5).

A person spending twelve or more hours a day at a fixed location a few hundred metres from the panel
antenna of a cell phone base station , an elderly resident in a fixed chair near a smart -home Wi -Fi router, or
an infant sleeping in a cot a few metres from that same router , are all receiving sustained directional RF
from a single physical infrastructure source - structurally Moscow -Signal-like in exposure geometry, even if
at variable duty cycle and across multiple bands. The recommendations  for measures to mitigate risk s
discussed by this monograph ( Section 22) explicitly account for these populations.

Two caveats are important to keep this comparison in proportion. First, modern handset use produces

local exposures roughly 20 s200x higher than the Moscow Signal at the relevant tissue depth,

intermittently , handset -against-head dominates individual RF dose for the general  population, as discussed
below. Second, the Moscow Signal was a single narrow carrier whose envelope was pulsed in a specific
pattern; modern macro cell exposure is broadband across five to seven bands per operator at an urban
cell tower site. * So the comparison drawn here is to exposure geometry - the Moscow signal that was
sustained, directional, single -source, rather than the modern -day exposure spectrum.

The Havana Signal exposure s 2016 to 2018

Between 2016 and 2018, a number of officials at the U.S. and Canadian Embassies in Havana, Cuba

became unwell, with symptoms reminiscent of those reported during the Moscow Signal years. These

effects were dubbed ¢gHavana Sy n dnats mtelligenceMflicers, andithaim 130 U
family members reported experiencing headaches, ear pain, dizziness, fatigue, cognitive issues, and

difficulty sleeping. Some attributed these symptoms to a targeted attack using directed, pulsed

electromagnetic energ y or microwaves. A 2020 report by the U.S. National Academies of Sciences,
Engineering, and Medicine concl uded that ¢many of the distinctive a
observations reported by [affected per s oentedeplldedradior e con
frequency (RF) energy.3 The U.S. Government has never
or its source, so the technical record of the alleged exposure remains incomplete. 2

Subsequent investigations have produced finding s that pull in different directions. In March 2023, the U.S.

Office of the Director of National Intelligence released an unclassified summary of the Intelligence
Communitybds assessment, concluding that it wamnsiBle ery u
for the reported incidents. In March 2024, two large studies funded by the U.S. National Institutes of

Health, comparing 81 affected personnel against matched controls, found no statistically significant

differences on MRI brain imaging, clinical evaluation, or biomarker testing.  0id

These findings cut against a single -cause directed -energy -weapon explanation for Havana Syndrome as a

whole. They do not, however, settle the underlying biophysical question of plausible harm from such

signals. DrDavi d Rel manbts two expert panels for the U.S. Gov
conclude that ¢€pul sed el ectromagneti c enersygsetiofcasass t he
and the 2024 imaging studies did not address whether episodic RF exposure could produce transient

neurological symptoms without leaving structural damage detectable months or years later.

In relation to the measures to mitigate risk s to health that are discussed in this monograph, the historical
guestion of attribution at the Havana embassy is less important than the broader and better -documented

L with traffic-dependent duty cycle and (on the n7&b@&nd 5G layer) electronic beam steeringee Section 8.1 for the per
operator band picture in N.Z.

2 ODNI March 2023Updated Assessment of Anomalous Health Incidéumelassified summary). Pierpaoli et al. 2624
Neuroimaging Findingand Chan eél. 2024- Clinical and Biomarker TestsUS Government personnel (JAMA).
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record - including the Moscow Signal years, the 1976 Lilienfeld study 1, and the modern peer -reviewed RF
biology literature . That is, that pulsed and sustained microwave exposure can produce measurable
neurological effects under the right conditions.

CIA Whistleblowers on the source of the Havan a Signal

Recently, in a CBS 60 Minute interview (8 Mar 26), two CIA whistle blowers stated th  at gfHavana Syndrome 3s
and subsequent similar events - had more than likely been caused by man -made microwave radiation.
Further, that a portable device of such capability (of Russian origin), is now in the possession of the Dept. of
Homeland Security. The y explained that pulsed microwave energy can cause havoc, including headaches,
severe pain, cognitive dysfunction, disorientation, seizures, and loss of consciousness. Further, on medical
examination, those who suffered such attacks very often demonstrated structural damage to the brain,

heart, nervous system, muscles and bones. 2

In the same CBS report, Dr David Relman (Stanford University Professor of Medicine) was interviewed. He
had been asked by the U.S. Government to lead two investigations into more recent effects on U.S. military
personnel and civilians s who had suffered very similar symptomatology. He and his two expert panels

found that in a subset of cases, the most plausible explanation was a form of radiofrequency or microwave
energy. 0id

In summary, thousands of published research studies outlining the very likely damaging effects of man -
made microwaves exist. This research has been ongoing since World War 2, butis has burgeoned
considerably over the last twenty years . 2

Besides research on the likely damaging effects of man-made microwaves on humans, RF-EMFs that are
outside the microwave band have also been researched, as have ELFs. Both these EMF bands appear to
fairly consistently show predictable harms linked to expos  ure #s with the Panagopoulus et al. model
discussed in detail in Section 14.1 below . °

! Lilienfeld 1978 Moscow embassy stuoreign Service Health Status Study, Johns Hopkins

2 https://www.cbsnews.com/news/usnilitary-tested-devicethat-may-be-tied-to-havanasyndrome60-minutestranscript/ and
https://www.saferemr.com/2021/11/thehavanasyndrome.html

3 Belpomme et al. 2018Thermal and nosthermal health effects of low intensity neionizing radiatior(Environmental

Pollution); McCredden et al. 2022Vireless technoloqy is an environmntal stressor(Frontiers in Public Health).

4 See: Firstenberg A 201 The Invisible Rainbow: A History of Electricity and Life. Santa Fe and Sucre: AGB Press.

ISBN 978-692-68301-9 (HB)

5JARC MonographaV 102 (2013)Hardell & Carlberg 2020Health risks from RF radiation including 5G should be assessed by
experts with no conflicts of intere¢Oncology Letters); and Panagopoulos DJ, YakymenkduliiD&N and Chrousos GP (2025)
A comprehensive mechanism of biological and health effects of anthropogenic extremely low frequency and wireless
communication electromagnetic fields. Front. Public Health 13:1585441. doi: 10.3389/fpubh.2025.1585441.
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https://doi.org/10.1016/j.envpol.2018.07.019
https://doi.org/10.3389/fpubh.2022.986315
https://publications.iarc.fr/126
https://doi.org/10.3892/ol.2020.11876
https://doi.org/10.3892/ol.2020.11876

EMFs in the home o]

3 = ELF: Low frequency
magnetic/ electric fields

Electronics, wiring,
induction cooking, electric
car, powerbox, power
lines, MP battery, pulsing
in phone signals

RF higher frequency
electric fields / radiation

MP, MP tower, laptop,
modem, baby monitor,
smartwatch / fitbit,
printer, speakers, smart x

Source: Moon 2020

Some common sources of EMFadiation in the home (ORSAA)

Although man -made non-microwave frequencies also appear to produce fairly predictable harms, this
monograph focuses primarily on damage caused by man -made microwaves. This is because s as above -
there are many more relevant studies on arising associated harms, and because these microwa ves are
ubiquitous in many peoplesd daily environments.

Before concluding this Section, it should be acknowledged that some man  -made EMF devices (e.g. Pulsed
EMF devices aka PEMF devices) appear to enhance tissue and bone healing, improve cellular functioning,

boost circulation, promote mobility, lessen pain, e tc. 1

What these devices usually have in common, is that they regularly pulse magnetic fields within the range of

sub-Hz up to a few kHz, with this range being far below the microwave range, which begins at 300 MHz. 2

Any particular device will have a set regularity of pulsing at a set frequency range, without the erratic

bursts of data contained in MMMs. These ¢cleanerd3 feat
body processes and functioning. Certainly, not all devices achieve what they claim to, and before

considering purchase, it is necessary to find (unbiased) evidence that short  -term improvements continue

over the longer -term. 3

1See:Pulsed Electromagnetic Fields (PEMRYsiological Response and Its Potential in Trauma Treatn®MC
2 See:Understanding the concepts of intensity and frequency PEMBPP
3 See:Pulsed Electromagnetic Field Theragn overview | ScienceDirect Topics
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Example of a PEMF Healing DeviceélexPulse G2 PEMHRléxpulse.com)

RETURN TO CONTENTS PAGE
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Opening note

The intention of this discussion is not to impugn individuals or agencies, but to emphasise the importance
of governance structures, advisory processes, and regulatory standards that are demonstrably
comprehensive, independent, and fully aligned with the protection of pub lic health. Given the m assive
scale of exposure to man-made microwaves ( MMMs) and the genuine possibility of long -term effects,
continued scrutiny and transparent reassessment of safety standards remain both reasonable and
necessary.

' 81446eUca0agUibpalddgzedraageéccUaé adcaguUueéc U
Many governments around the world have strong policy support for the telecommunications industry and

its rapid infrastructure rollout. One likely reason for this is the competitive nature of many countries when

it comes to economic development, with key infrastructure needs for rapid, high -volume communication. 1

A frequently cited viewpoint in this field , is that advisory committees on technical risk , benefit from breadth

of expertise across the disciplines relevant to their remit, from independence of their composition from

the industries whose standards they set, and from periodic external review of that composition. 2 A

concern arising from this viewpoint is that current advisory bodies may include members drawn directly
fromindustries that the committeeds recommendations regul
complex bio -electromagn etic health risks may be insufficiently represented on the relevant panels , and

that potential conflicts of interest may arise . 3

12.1.1 Composition of the New Zealand Advisory Committee, ICHEF

In New Zealand, the Committee that advises Health New Zealand s and by extension the Government -on
appropriate levels of non -ionising radiation, is the Interagency Committee for Health Effects of Non-

lonising Radiation , or ICHEF. *

According to this Commit,ireportsso the Birectos Geaeral Roé Health aith capies
of meeting notes provided to the Chief Executives of the Ministry for the Environment and MBIE. Should

there be reasonable suspicion of health hazards, or other issues of significance, these are to be brought to
the attention of joint Ministers. Annual and/or occasional reports will also be provided to joint Ministers,
Health and relevant Government Ministers . 'bid

Based on a May 2026 OIA response and publicly available information, ICHEFis comprised of a total of 26
members including 2 observers from ARPANSA, Australia. ARPSANA i s the Australian (
authority for radiation protection and nuclear safet . Itis charged with safeguarding the public, workers

! See for exampleJnderstanding the public voices and researchers speaking into the 5G na(RubMed);Why hasthere
been no public consultation or appropriate risk assessment of 5G before the rollout i(NXAIA request to PM Jacinda
Ardern);5G Space Appealnternational Call to Halt 5G Deployment

2 See for exmple: Seehttps://www.orsaa.org/uploads/6/7/7/9/67791943/arpansavho _is misleading who.pdf

3 See:https://www.orsaa.org/uploads/6/7/7/9/67791943/arpansavho_is misleading who.pdf

4 See:https://www.health.govt.nz/system/files/202:06/interagencycommittee-health-effectsnon-ionisingfields-report-
ministers2022-jun22.pdf(Appendix G for Terms of Reference)
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https://www.health.govt.nz/system/files/2022-06/interagency-committee-health-effects-non-ionising-fields-report-ministers-2022-jun22.pdf

and environment from the harmful effects of ionising and non -ionising radiation s through regulation,

research and public education. 1

Unfortunately, the writer was unable to discover unambiguous deta ils regarding the professional role and
training/expertise of 9 members of the Committee. That is, those details did not appear to be in the public
domain.

As best could be determined from the recent OIA, membership on ICHEF is comprised of:

A Twomembers come from industries that the Committeed
telecommunications . (One of these s discussed below in 10.2.2 - does contracting work for both the
Government and the telecommunications industry.)

One member come s from Kordia, a state -owned enterprise providing mission -critical technology,
telecommunications and broadcasting services in N.Z.

The Ministry of Business, Innovation & Employment  has five representatives.

Health New Zea land has four representatives.

The Ministry of Health has two representative s.

The Ministry of Education has two representatives. (Both of these members provide t echnical
advice to schools on ICT networks and cyber security .)

WorkSafe NZ has two representatives.

The EI ectr i cissogiatidhriEEA) has ene edesehtative.

The Ministry for the Environment has one representative.

Local Government has one representative.

Transpower New Zealand Ltd. has one representative.

Consumer NZ has one representative s a technology and consumer -product journalist, specialising
in testing consumer technology such as computers and mobile phones.

A ARPANSA Australia provides 2 observers.

> > > >

D> D> > >

(Information obtained under the Official Information Act, May 2026 2)

Given this Commi t ereneetfsitisTeyruntkear o the Riterf why MBIE would need to have
five representatives on ICHEF. Unfortunately, the high numbers from MBIE could provide the impression
that an undue focus of ICHEF work is promoting the promulgation of wireless technol  ogies for business
purposes.

12.1.2 Does the current composition of ICHEF provide sufficient expertiseto  enable it to fulfil the key
role of adequate emissions safety standards?

Public health , environmental health and/or epidemiology expertise s possessed by at least three members
- while clearly valuable, is typically centred on population  -level health surveillance, statistical analysis,

health systems, health monitoring, health promotion, disease outbreak managem ent, and policy. 4 While
such expertise is helpful, it may not, on its own, be sufficient to assess highly specialised mechanistic and
clinical questions in this medical -scientific subdomain.

! Se: www.arpansa.gov.au

2 Although the writer has the exact date and Reference number of the OIA response, this has been withheld from the
monograph in order to safeguard the identity of those on the advisory Committee

3 See:https://www.health.govt.nz/system/files/202:D6/interagencycommittee-health-effects-non-ionisingfields-report-
ministers2022-jun22.pdf(Appendix G)

4 See:18 Public Health Skills Needed for Upskilling
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One member of ICHEFappears to have expertise in radiation safet vy, ion beam analysis, surface physics
and radiation.

Among the Committee members, one individu al appears to hold advanced qualifications in physics and
medical physics and operates a private consultancy that provides electromagnetic field (EMF) services to
government agencies, telecommunications companies, and related infrastructure providers. While this
individual has publicly acknowledged the possibility of conflicts of interest and has outlined strategies for
managing them, as a generic governance issue, it is reasonable to question whether such arrangements
can adequately reassure the public and maintain public confidence . This is particularly when the potential
health impacts of chronic microwave exposure appear to be initially subtle, cumulative, and i ncreasingly
severe over the longer -term. (See Section 14 and Section 15 below.)

The two observers from ARPANSA (Australia) both appear to hold advanced scientific expertise that is
pertinent to the tasked duties of ICHEF. This includes expertise in RF -EMFs of mobile phones, Wi -Fi, 5G and
broadcast transmitters. However, some researchers s including at ORSAA Australia s have stated that
ARPANSA is not a fully independent body, as it apparently receives some of its funding from the wireless
industry via the Australian Communications and Media Authority (ACMA) funds. 1 ACMA is tasked with
helping to maximise the economic and social benefits of communications infrastructure, services and
content in Australia. 2 ARPANSA continues to deny any lack of independence, and any industry influence.

12.1.3 Is ICHEF reviewing the full range of relevant published research?

ICHERd apparent practice, like that of analogous advisory committees in other jurisdictions , has been to
anchor its recommendations on reviews published by major national and international health and

scientific bodies, particularly I .C.N.L.R.P. 3 and the W .H.O.5 kiternational EMF Project. * However, when
considering the extensive body of experimental and observational research reporting apparent biological

effects at exposure levels below current standards - including the large curated ORSAAdatabase - a
substantial discrepancy ap pears to exist between prevailing safety standards and the broade  r, research
literature covering the last two decades . ° This discrepancy is not best understood as a personal -incentives
issue; rather, it appears to reflect the methodological choice to grou nd recommendations in the reviewed -
by-major -bodies literature , rather than in the broad er peer -reviewed literature. This methodological
choice, and whether it is producing recommendations that adequately reflect current evidence s and
sufficiently protect the public - is the appropriate subject of review.

Looking further into the apparent discrepancy between current safety standards and the body of

published research reporting biological effects at exposure levels below those standards, several non -
exclusive possibilities are worth setting out: (1) portions of the relevant research may not be reaching the
Commi tteebYs current inclusi on dntaformdhatr dbes,not @llowfulls bei ng
evaluation; (2) the collective expertise of the committee may not fully match the breadth of disciplines the

task requires; (3) diff ering methodological and interpretive frameworks across the literature may be

leading to evaluatory confusion, and/or inconsistent weighting of the evidence; or (4) ICHEF may have
recommended more stringent standards in some areas but its recommendations m ay not have been

adopted into regulation. In any of these scenarios, the importance of advisory and decision -making bodies

1 See:https://www.orsaa.org/wploads/6/7/7/9/67791943/arpansavho _is_misleading who.pdf

2 See:https://www.acma.gov.au

3 See: PSGR NZ recent Substack artifite EMF Problem: RF Radiation Governance Without Democratic Risk Assessment,
https://psgrnz.substack.com/p/theemf-problemrf-radiation-governance

4 See:https://www.who.int/initiatives/the-internationatemf-project

5 Especially research supporting a likely casual link betweenmete microwave exposure and subsequent health danae
presented in this monograph
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being - and being seen to be - comprehensive in expertise, independent in composition,  and objective and
transparent in reasoning, ca nnot be overstated.

12.1.4 Need for an urgent review of the comprehensiveness of ICHEF expertise  and its procedures

As briefly noted in the paragraph above, based on the recent O.I.A. response and review of publicly
available information , the collective academic training and professional backgrounds of  (ICHEF)Committee
members while helpful, may not be sufficient to assess more specialised biological, physiological and
clinical questions in thi s dramatically intensifying field of EMR MMM biotechnology.

Based on multiple concerns raised in this Section (and in  Section 14 and Section 15 below), it would be

reassuring for the writer (and others with similar concerns such as Physicians and Scientists for Global
Responsibility, NZY) i f Government commi ssioned an independent r
the disciplines directly relevanttoitsremitt. I n t he aut h oisciglmeseitalitoradequate d

assessment of MMM biological and medical effects include - but are not limited to : human biophysics,

medical physics, human biochemistry, human neurology, psychology, RF engineering, dosimetry,

occupational health, environmental health, paediatrics, and bui  Iding biology/EMF remediation. While some

of these fields of expertise are already represented on ICHEF, many of these fields o f expertise appear to

be absent.

So as to avoid the body assessing its own compositiont he review should be conducted by an independent
body -f or example, a panel convened by the Royal Soci ety
academy - rather than by ICHEF itself. To add to the prestige and expertise level of such  areview body, the

writer recommends the inclusion of two or more members from the list of independent experts denoted in
Section 9 above.Sothe r evi ewds purpose woul d pbnesrdpemsetteslare whet her
sufficient for the complexity ofthe C ommi tt eeds task, and to recommend add
basis of disciplinary need - rather than on the basis of position pre -selection. (If review outcomes indicate

the need for the addition of more areas of expertise , the author recommends appointing two or more of

the same independent experts to ICHEF.)

It would be further reassuring for concerned New Zealanders if ICHEF, in consultation with Health New
Zealand and relevant Ministers, were to give urgent consideration to the practical initiatives and public -
health recommendations outlined in  Section 22: Recommendations: Immediate, Risk Mitigation Steps by
the NZ Government

It is reasonable to expect that a full report to Government will be delivered within a month of each of the
consecutive six -monthly ICHEFreview meetings, with authorship of this review clearly denoted. 2

Past, present and future ICHEF advisory reviews need to be readily and fully available to the public.

Progress toward updated emission standards that are explicitly designed t o mitigate risks to human and
environmental health , where supported by evidence, should be communicated to the public transpar ently
and in a timely manner.

In the opinion of the author, t here is clearly an ongoing duty of care for this Committee and for
Government , with respect to public awareness and education , in this vital and ubiquitous field of public
health.

1 See:EMF Sensitive? You May Not Be the Outlier You Think You Are
2See: PSGR NZ recent Substack artithe EMF Problem: RF Radiation Governance Without Democratic Risk Assessment,
https://psgrnz.substack.com/p/themf-problemrf-radiation-governance
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Summary of this Sub-Section - Governance, expertise, independence and current procedures

In conclusion to this sub -section, transparency and accessibility of advisory -committee reasoning is an area
where ICHEF could substantially strengthen public confidence. A constructive recommendation is for ICHEF

to publish readily accessible, plain-language summaries of: the scie ntific reviews and studies it has
considered in arriving at its current recommendations; the reasons for excluding any peer -reviewed
published research that has sound methodology and conclusions; the reasoning by which it has weighed
considered evidence; t he basis for its current exposure -limit recommendations ; any updates over time;
and its responses to public submissions, scientif ic challenges, and OIA queries.

This kind of structured public communication , which is increasingly standard for technical advi sory bodies

in comparable jurisdictions *-woul d shi ft the framing of public engage
communi c atgehde?rde tios the basis for the Cohemiisthoweteedgager e c om

further . 3

The production of a constellation of wise and informed risk mitigation recommendations that adequately
reflects current evidence, appears to be an appropriate government and industry objective that would be
enhanced by robust independent review that explic  itly sought to pre -eminently safeguard public well -
being.

As discussed in detail above, there appears to be an urgent need to independently review the
comprehensiveness of the expertise on ICHEF, in relationship to its tasked duties. While not wishing to
pree mpt the conclusions of such | #CHEFmeedstovbe immadiatthh e wr i
strengthen ed by representation from inter nationally recognised experts across this field . Such experts
should be widely accepted by fellow researchers (in this field) as fully independent of any ties to the
telecommunications industry - or any connections to industr ies that produce or market devices emitting
man -made microwaves.

REVIEW OF RESEARCH BY COUNTRY OF ORIGIN

BALANCE OF EVIDENCE

eading EV fect Countries eading No Effect Countries

Country Effect Papers No Effect Papers Country Effect Papers No Effect Papers
CHINA 141 13 USA 103 61
TURKEY 131 22 DEU 38 51
USA 103 61 JPN 33 44
INDIA 80 5 ITA 61 35
SWEDEN 66 13 LU a1 35
IRAN 50 4 GBR 22 34
RUSSIA 40 2 KOR 26 25
AUS 36 23
FIN 20 23

* Some countries finding a large number of “no effects” have corporations significantly investing
in wireless technology (i.e. Siemens, Samsung, Nokia, Sony, Motorola ... etc.)

= ICNIRP was founded in Germany (DEU) and receives funding from the German Federal Ministry
for the environment. Germany is one of the few countries finding more “no effects” than effects

* Many countries that are finding a significantly higher proportion of effects also typically have the

most protective RF exposure limits (excluding USA) Source: ORSAA database as of 23/05/2047

Table comparing Countries research outputr egar di ng YEMF E fSeeHzdltNFreedom Bvisi-
Victor Leach(2020)

1 See: OECD (2028overnance of Regulators: Practices and Challe®@EED Publishing.
https://www.oecd.org/gov/requlatorypolicy/
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gCUaAUOEUU 1 Ocapale Ucaa cUeUOc@YUce Oau
Numerous prominent scientists and researchers in this field report that they have repeatedly raised
concerns with their own governments and others about potential health risks associated with wireless
technologies, but report that these submissions have no  tresulted in substantive policy change. Examples
include researchers affiliated with the Environmental Health Trust, ICBE = -EMF, ORSAA, and several

universities in North America and Europe. In parallel, large numbers of citizens - including in Austr alia -
have made formal submissions and informational requests  , with limited substantive response. *

In addition, there are many thousands of signatures to an international appeal calling for a moratorium on
the rollout of 5G until potential hazards are fully inve  stigated. Signatories include thousands of scientists,
engineers, medical doctors, other health professionals (such as dentists, pharmacists and psychologists)
and thousands of related health agencies. 2 They cite research which they state shows harmful ef fects,
including increased cancer risk, infertility, and neurological disorders.

'SECUe UOc @Y UeauUpal OefaaleécbUe

Rigorous experimental and epidemiological research in this area is expensive, and researchers report that
funding for studies investigating p  otential harms is difficult to obtain from governments or commercial
sources. 2 Conversely, there appears to be comparatively greater availability of funding for research that

supports the safety of existing technologies and exposure limits. This pattern i s consistent with broader
literature on industry influence over research agendas. i

PAUéYaUaaalUbpoOa @vyObaauauue Oau i UpPUYe &
Due to acknowledged investigative and methodological challenges, research outcomes in this field vary,
and synthesis across studies is complex. Nonetheless, when findings from animal studies, human
observational studies, and laboratory research across phys ics, biology, physiology, medicine, psychology,
and occupational health are considered together, a substantial and reasonably coherent body of evidence
emerges that supports the legitimacy of major ongoing concern. “1In the opinion of the writer, this brea  dth
and depth of evidence supporting probable harm, warrants careful, deliberative consideration and
effective action that is designed to mitigate all risks to health , rather than dismissal.

l BUUPéPAE0OA ¢cbeae Uac @YbPaUcgUa

It has been long -known that ch ildren are more at risk from exposure to MMMs, owing to thinner skulls,
more water in their brains, and a higher ion content -in their brains. ° These differing biological
characteristics are estimated to cause twice the radiation absorption in their brai ns, and 10 times the
radiation absorbed by their skulls.  © Further, as children are likely to be exposed to increasing levels of

MMMs and for their entire lives, the accumulating risks they will face go very far beyond risks to someone
already in middle -age or adulthood.

1 See:Why has there been no public consultation or appiiafe risk assessment of 5G before the rollout in NZ Dfficial

Information Act request to Jacinda ArderiY|, andFOI 23140 - Documentspdf

2See:5G Space Appeal | International Call to Halt 5G Deployment on Earth & in Space

3 See:Research on Industry Influence BMF- Environmental Health Trusand The Influence of Industry Sponsorship on the
Research Agenda: A Scoping Revi@mIC

4.8t LRYYS 5 I INRStt [Z .SterS@ Lz -thdakdHhealth &fects bf loNdniéngity SN 5 F
A2YAT AY3 NFYRAIFGAZ2YY |y AyiS Nioh Z42(PtA)6468658)M0TReddsrOIE At @1.32022), 9 Y A N.
Frontiers in Public Health 10:986315.

5 See:https://pubmed.ncbi.nim.nih.gov/23705297/

6 See:https://pubmed.ncbi.nim.nih.gov/21999884/
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5G cell tower outside residences and about 80 meters from Whau Valley Schoo(Kamo Rd Wh a n g & photo by
author
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Opening n ote

As well as relevant scientific studies and reviews being referenced, the information presented here is
occasionally based on statements made by reputable experts in the field, such as via online webinars and
associated m aterials. 1 In particular, the 2024 YouTube talk by Dr D Panagopoulos (Electromagnetic Fields:
Health Effects & Mechanism of Action - YouTube); the 2025 EMF Hazards Summit interview of Dr P Heroux
(EMF Hazards Summit - The EMF Guy 48hrs free viewing ); and the 2020 YouTube video by radiation health
physicist Mr Victor Leach s Health Freedom E vent - Victor Leach.

In discussing apparent biophysical and biochemical effects of  man -made microwaves ( MMMs), it is clear

that there are often ¢geffect windowsd3, where specific
impact on human physiology . 2 The effect size is a measure of the strength of the relationship between two

variable s in a population or a sample , and that apparent relationship  will depend on the specific frequency,
wavelength and power density characteristics of the microwave radiatio n. 3 Further, just as some specific
microwave frequencies can have a large effect size, other specific EMFs (within the microwave spectrum)

may have little or no measurable impact on human  physiology s at least given current limitations on our

measuring ab ility.

Owing to these complexities, this Section and Sections 12 and 13 below, will not attempt to identify exact
(man-made) microwave characteristics that appear to create effects s whether physical, emotional, or
cognitive. Rather, where there is evidence of any effects at all, regardless of the specific microwave
characteristics, these wi Il be discussed. In instances that specific experimental research is referenced, the
reader will be able to undertake their own investigation to determine exact features of the microwaves
employed as the independent variable.

Much of the below Section is h ighly techn ical, with however, some bullet -points being at the level of the lay
reader. The writer has endeavoured to list the less technical points first s namely bullet -points 1to 1 1.

TAOBOUUPACc Al DEQROZENT PRBE@PUOA OXB ZUaEE Y U
ueua @eUG&EmauU aueéuae
1. MMMs are erratic and chaotic in their pulsing, with predominating natural microwaves ( NMs) such

as thermal and cosmic, being a continuous, ever-present, regular field . # Therefore, in general,

MMMs are potentially far more disruptive to human cellular biophysics and biochemistry s that
require predictability to function.  °

1 SeeSection9 above for details on these established experts

2 Belyaev 2005 Non-thermal biological effects of microwaves: current knowledge, further perspective and urgent needs
(Electromagnetic Biology and Medicine); Belyaev 204 8alth Effects of Selected EMF Exposures (EU SCHEER reference report
chapter).

3 View of Biological effects of electromagnetic waves with emphasis on radio and microwave: An environmental carcinogen

4 However, some NMs are pulsing mon-regular, such as pulsar stars and solar flares

5 Electromagnetic Fields: Health Effects & Mechanism of AetwuTubeandPolarizdion: A Key Difference between Man

made and Natural Electromagnetic Fields, in regard to Biological Activity | Scientific Reports
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2. MMMs are much higher in power density than natural microwaves and therefore may be expected
to exert significantly higher levels of effect on human structure and function . So, Electromagnetic
radiation (EMR) consists of vast numbers of photons, with e ach photon being a packet of energy.
For an EMR intensity of 1 milliwatt per square metre at a frequency of 1 GHz - the kind of level that
can occur near domestic wireless equipment - approximately 1.5 sextillion (1.5 x 10 2t) photons
cross each square metre every second. These photo ns do not act independently. Because they
originate from the same transmitter and share a phase relationship, they propagate as a coherent

wave that can produce predictable patterns of constructive and destructive interference. 2The

biological consequences of this coherence are discussed further as  Mechanism 2 in Section 4.

3. MMMs are pulsed and the waves are polarised . This means these waves can constructively interfere
with one ano ther, thereby amplifying their intensities at many locations . 3 An RF radiation survey of
wireless radiation in an active classroom with computers on desks will detect hot spots as
microwaves constructively interfere and add up.  *

4. MMMs are erratic and chao tic in the intensity of their pulsing , with NMs usually being at a constant
level of intensity s except for an event such as a solar flare . Therefore, MMMs are potentially far

more disruptive to (human) cellular biophysics and biochemistry which require pr edictability and
5

consistency to properly function.

5. Predominating NMs (such as thermal and cosmic) are natural sinosoidal  in their promulgation,
whereas the (usually employed) low frequency modulation carrier waves f or M MNaktalsle to be
more _disruptive biologically .° This is because the sinusoidal carrier wave of microwave
transmissions is continuously modified by the transmitter s which modifies one or more properties
of the high -frequency sinusoidal carrier wave. (Modified characteristics can be in amplitude,
frequency or phase.) So, owing to these continuous modificatio  ns, carrier waves are only sinusoidal
over very short intervals , and capable of being biologically disruptive .

6. Microwave transmission systems require an info  rmation -bearing baseband signal - such as speech
(usually 300 Hzs3.4 kHz), music (up to about 20 kHz), or digital data - to modulate a high -frequency
microwave carrier. In amplitude modulation, this information is characterised by the signal
envelope, while in moder n digital modulation schemes (e.g., OFDM , QPSK, QAM), the information is
conveyed primarily through controlled changes in the carrier's amplitude, phase, and/or frequency
’ The apparent systemic biological effects of such waves has been thoroughly investigated by
Panagopoulos and colleagues, who have explained in  extensive biophysical detail how ion gates at
cell walls throughout the body can be readily perturbed and dysregulated by such waves s resulting

1 See: 2024 YouTube talk by Dr Panagopoultisctromagnetic Fids: Health Effects & Mechanism of ActiGHanetary
electromagnetic pollution: it is time to assess its imp@@ncet Planetary Health 2018)d View of Biological effects of
electromagnetic waves with emphasis on radio and microwave: An environmental carcinogen

2 See:Classical Electrodynamibg John D Jackson, Wiley & Sons, 19@8lhttps://www.mdpi.com/2673592X/2/4/22

3 See:Polarization: A Key Difference between Maiade and Natural Electromagnetic Fields, in regard ttoBical Activity |
Scientific Reports

4 See:Case Study: Measurements of Radio Frequency ExposumeVitici DevicesandHealth Freedom EventVictor Leach

5 Electromagnetic Fields: Health Effects & Mechanism of ActitouTubeand Physical Differences between Ma#ade and
Cosmic Microwave Electromagnetic Radiation and Their Exposure land®Radiofrequencies as Generators of Biotoxic Free
Radicals | MDPI

6 See Dr P Heroux intéew, EMF Hazards SummiThe EMF Gu48hrs free viewing ; and Panagopoulos et al. 2025, . Front.
Public Health 13:1585441. doi: 10.3389/fpubh.2025.1585441

7 See:https://www.ee.cuhk.edu.hk/~wkma/eleg2310/handouts/AM.pdf
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in massive influx of ions i nto the cells, chaotic cell and organ function, a rapid build  -up of reactive

oxygen species, early cell death, etc. 1

7. MMMs have been reported to disrupt and overwhelm the essential micro -current communications
within and between cells. 2

8. Water is the subs tance most strongly coupled to microwave fields in the human body, and
approximately 60% of adult body mass is water (with brain and muscle tissue individually closer to
75%). At thermal exposure levels, this coupling produces dielectric heating - the mech anism that
operates in microwave ovens at single -frequency 2.45 GHz exposures many orders of magnitude
above ambient wireless levels. The proposed mechanisms by which RF could produce biological
effects at the much lower power levels of consumer wirelessd  evices, however, are not thermal.
They involve membrane rectification producing small DC voltages and ion fluxes at the cell
membrane, perturbation of voltage  -sensing protein domains in ion channels  (see Sedion 14
Mechanism 3 - Pall's voltage -gated calcium channel framing, and the broader voltage -gated channel
literature reviewed in  Gerhards et al. (2025) 3, and reactive oxygen and nitrogen species production
through mitochondrial and membrane perturbations (see Section 14 Mechanism 3 - the ROS/RNS
stage of the cascade). The clinical RF-hyperthermia literature provides indirect supporting evidence
that RF does something beyond pure bulk heating - cells heated by RF to a given temperature
respond differently t han cells heated by water bath to the same temperature - but the candidate
mechanism for that difference is membrane -electrochemical, not dipole -rotation. So the bullet's
underlying point is preserved without invoking a thermal mechanism: at the levels of RF exposure
relevant to this document, the mechanisms of concern are non -thermal and operate through
membrane biology and the downstream oxidative cascade rather than through water heating

9. Hydrogen bonds also hold together the two strands of the DNA dou ble helix - a different population
of hydrogen bonds from those in bulk water, but functionally analogous. Some researchers have
postulated that RFE exposure could perturb DNA -strand hydrogen bonding directly, including
through coupling to specific vibratio nal (phonon) modes in DNA , though direct experimental
demonstration of such an effect at telecom  -frequency RF exposure levels is so far lacking. ° The
best-supported and most extensively replicated route from RF exposure to DNA damage runs
indirectly, via reactive oxygen and nitrogen species generated by mitochondrial and membrane
perturbations (see Section 14, Mechanism 3 -the ROS/RNS stage of the cascade).

10. MMMs have been shown by some investigators to decrease the viscosity and increase the diffusion
of water s most likely including water throughout our bodies. This is a major change to the
structure of water, and can be expected to cause ongoing s  tress to cellular function. ©

1 See: Panagopoulos DJ, Yakymenko I, De luliis GN and Chrousos GP (2025) A comprehensive mechanism of biological and t
effects of anthropogenic extremely low frequency and wireless communication electromagnetic fields. Front. Public Health
13:1585441doi: 10.3389/fpubh.2025.1585441

2See Dr P Heroux interviesVIF Hazards SummiThe EMFE Gu48hrs free viewingandPolarization: A Key Differencetiveen
Man-made and Natural Electromagnetic Fields, in regard to Biological Activity | Scientific Beports

3Gerhards L et al. (2025), comprehensive review of voltgaged channel mechanisms in lantensity electromagnetic field
bioeffects, Chemical Rewis, Vol. 125, Issue 17, pp. 8@8088. DOI: 10.1021/acs.chemrev.5c00178

4 See:lmpact of 5G Electromagnetic Waves on Water

5> See:Understanding physical mechanism of kevel microwave radiation effect: International Journal of Radiation Biology: Vol
94 , No 10 Get Access

6 See:Understanding physical mechanism of kevel microwave radiation effect: International Journal of Radiation Biology: Vol
94 , No 10 Get Access
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11. Human bodies evolved to be able to tolerate low power density NMs. With MMMs we are
continually exposed to more and more frequencies _ at high power densities , that the human body
has never before encountered, and likely has little adaptive capacity to respond. 1

12. At the same time, it is well known by researchers in this field, that there are anomal ous ¢geffe
wi n d o, wterk particular frequencies seem especially harmful to animal and human health. 2 For
example, even at the low power level of Wi -Fi routers, we can anticipate that prolonged exposure to
these frequencies (2.45GHz and 5GHz) may well be linked to significant health damage. 3

13. The effects of cell tower EMR are characterised by antenna -pattern geometry as well as by the near -
field / far -field distinction. Cell tower antennas are mounted on masts (typically 15 s40 m above
ground) with the main lobe (panel) of their radiation pattern electrically downtilted by a few
degrees (typically 2 s8°). Peak ground -level exposure is therefore not directly under the mast but at
the point where the main lobe of the antenna pattern intersects the ground - typically tens to a few
hundred metres away. The 50300 m range commonly cited for highest 4G ground -level exposure
reflects this geometry across typical N.Z. macro -cell deployments. At these distances, observers are
generally in the far -field of typical sector antennas where the electric and magnetic field
components are in a fixed ratio and propagate as ap lane wave.

14. Near -field intensities close to a source are generally higher than far  -field intensities at greater
distance - which is why a phone held against the head produces high local exposure. Even at
observer positions within the radiating near -field of the largest tower panels, however, the local
power density at the observer is roughly two to three orders of magnitude lower than that
produced by a phone held against the head . The actual exposure profile around a tower is
therefore determined by the ant enna gain pattern (main -lobe direction, beamwidth, downtilt)
rather than by the inverse -square law alone. #

Real Dlglta' Signal from Base Station Antenna Real Dlgttal Mobile Phone Signal
(Cell Tower)
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1 See Dr P Heroux intervigd\IF Hazards SummiThe EMF Gu48hrs free viewingandMan-madeand-NaturatEMFEMR
Dr.LeenderVries.pdf

2See2015 Belyaev.pdf
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growing rat testes of radiofrequency waves emitted from conventionalOli RS @A OSaz Q W2 dzNY I t 2BF t S
doi:10.1016/j.jpwol.2012.02.015.

4 See:Near and far field Wikipedig and Man-made-and-NaturatEMFEMRDr.LeenderiVries.pdf
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Graphics showing actual wave features of cell tower microwave signals, and mobile phone signals- Dr
Dimitris Panagopoulos 2024 1

15. Wi-Fi accesspoints emit beacon frames every approximately 100 ms, producing a roughly 10 Hz
repetition rate in the signal envelope. (Beacon frames carry identifying information that allows Wi -Fi
devices to discover, connect to, and synchronise with the access point.)  The radiation itself remains
at 2.4 GHz, 5 GHz, or 6 GHz - only the envelope timing repeats at this slower rate. There is a
substantial published literature on biological effects of pulse -modulated RF that differ from
continuous -wave RF at the same average power: NCRP Commentary 18 (2003) reviewed this
literature, and multiple double -blind studies (Vecchio 2007/2010/2012 2 Croft et al. 2013 3; Schmid
2012 #; Lustenberger 2013 %) have reported alpha -band EEG effects from GSM -pulse -modulated RF
exposure at SAR levels around 0.7 s2 W/kg. The mechanism behind these effects is not established
and the literature on it is genuinely contested. Croft ~ (2013) in particular compared pulsed RF,
continuous -wave RF, and pulsed low -frequency -only fields in parallel, and reported alpha -band
suppression from both pulsed and CW RF, with no effect from the LF  -only condition; if that result
holds in replication, it cautions against simple readings of these EEG findings as "envelope rate
matches the cortical rhythm and entrains  it." Two further caveats are important for the document's
purposes. The relevant studies all use phone -against-head GSM exposure at SAR levels orders of
magnitude higher than ambient far -field Wi -Fi at typical room distances, so direct generalisation
from those studies to Wi -Fi exposure is not supported. And whether comparable effects extend to
far -field Wi -Fi at typical room distances has not been directly tested.  The defensible position is that
pulse -modulated RF can produce small alpha -band EEG effects in some studies , the mechanism
remains under investigation, and as far as the author is aware, Wi-Fi-specific testing has not been
done. &

16. Modern wireless protocols transmit information not as a smooth wave but as bursts of microwave
energy that switch on and off in characteristic patterns . The microwave carrier itself sits in the
MHzsGHz range. Within each burst, the microwave is modulated with subcarriers in the kilohertz
range (LTE uses 15 kHz subcarriers; 5G New Radio scales from 15 kHz up to 240 kHz; W i-Fi OFDM
uses 312.5 kHz). The boundaries between bursts and frames produce envelope variations at much
lower frequencies - millisecond timescales for LTE subframes, hundreds of milliseconds for Wi -Fi
beacons. These low-frequency envelope components fall i n or near the Extremely Low Frequency
(ELF) band, and there is reasonable evidence that ELF -range biological effects can occur from this
envelope content even when the GHz carrier is well below thermal damage thresholds !

! See:Electromagnetic Fields: Health Effects & Mechanism of AetimuTube

2Vecchio F et al., series of EEG studies on GSM 217 Hz exposure effects (2007, 2010, 2012). Lustenberger C et al. (2013),
"Stimulation of the brain with radiofrequency electromagnetic field pulses affects gleppndent memory consolidation,"
Brain Stimuation 6(5):805811.

3 Croft et al. 2013 Alpha band of resting EEG under pulsed and continuous RF exp@&EEEsTrans. Biomed. Eng.)

4Schmid MR et al. (2012), "Sleep EEG alterations: effeptss#fd magnetic fields versus pulsedulated radio frequency
electromagnetic fields," Journal of Sleep Research 21 (662D

5 Lustenberger C et al. (2013), "Stimulation of the brain with radiofrequency electromagnetic field pulses affeets sleep
dependat memory consolidation,” Brain Stimulation 6(5):8831.

6§ NCRP Commentary 18 (200Biological Effects of Modulated Radiofrequency FieBisft et al. 2013 Alpha band of resting
EEG under pulsed and continuous RF expoqIEEE Trans. Biomed. Eng.); Lustenberger et al.-ZQEulses affect sleep
dependent memory consolidatiofBrain Stimulation); Schmid et al. 2042leep EEG alterations under pulsed RiSleep
Research); an@ihreshold of radiofrequency electromagnetic field effect on human brain: International Journal of Radiation
Biology: Vol 97, No 11

7 Electromagnetic Fields: Health Effects & Mechanism of AetisuTubeandHealth Freedom EventVictor Leach and
Panagopoulos DJ, Yakymenko I, De luliis GN and Chrousos GP (2025) A coimg@raleehsnism of biological and health
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17. Itis worth noting that the stren gth of the low -frequency envelope component varies substantially
across mobile generations . The strongest case for prominent low -frequency modulation is 2G/GSM,
which uses hard amplitude pulses at 217 Hz from TDMA framing , this is the signal structure that
drove most of the original pulse -modulation biological -effects literature . 3G/UMTS uses WCDMA
with continuous transmission, and is much closer to continuous  -wave from an envelope
perspective. 4G LTE and 5G NR use OFDM, with frame -level periodicity at 10 0 Hz (10 ms radio
frames) and 1 kHz (1 ms subframes), but their envelopes are continuously filled by reference signals

between data symbols , making the low -frequency content much less prominent than in GSM's hard
TDMA bursts. As the older generations are p rogressively decommissioned worldwide N.Z.

completed its 3G shutdown in March 2026, and 2G has been retired earlier  , the strongest empirical
basis for the "low -frequency modulation matters" argument is moving with them. Whether the
subtler envelope feature s of OFDM-based 4G and 5G produce comparable biological effects to
GSM-era exposures is much less well established . 2 However, that said, the argument presented by
Panagopoulos and colleagues s relating to the continuing presence of ELFs transmissions and  their
systemic biological effects s appears to remain valid . 3

18. One proposed mechanism for biological sensitivity to RF exposure invokes the radical pair
mechanism (RPM), in which a magnetic field perturbs the spin chemistry of photo  -excited radical
pairs o n the cryptochrome protein. The same physics underlies how migratory birds sense the
Eart hds ma gHeeshaw and Phillipd (2D24) # have proposed that human cryptochromes
acting through this mechanism may underlie sensitivity to man -made microwaves and the
development of EHS. Whether RPM operates meaningfully at telecom frequencies, however, is
currently a matter of active scientific debate.

Talbi, Zadeh-Haghighi and Simon (2025) ° have argued on first -principles grounds that for a radical

pair to r espond to an applied field, the field needstobequasi -st ati c on the pairdUYs
timescale (typically nanoseconds to microseconds), whereas a GHz carrier oscillates thousands of

times within that window , and that the resulting time -averaging may significantly reduce, or in their
analysis effectively eliminate, the RPM contribution at carrier frequencies above the MHz range. ibid
This proposition by Henshaw and Phillips is a recent theoretical contribution rather than a settled
result, and depends on specific assumptions about spin coherence times in cryptochrome radical

pairs in vivo; defenders of the RPM framing point to possible narrow resonance windows, longer

effects of anthropogenic extremely low frequency and wireless communication electromagnetic fields. Front. Public Health
13:1585441. doi: 10.3389/fpubh.2025.1585441

1 Vecchio F et al., series of EEG studies on GSNH2Exposure effects (2007, 2010, 2012). Lustenberger C et al. (2013),
"Stimulation of the brain with radiofrequency electromagnetic field pulses affects -sleppndent memory consolidation,"

Brain Stimulation 6(5):8@B11. Schmid MR et al. (2012), "$IdeEG alterations: effects of pulsed magnetic fields versus-pulse
modulated radio frequency electromagnetic fields," Journal of Sleep Research 21&R620

2 See:

https://www.researchgate.net/publication/366089127 Electromagnetic Fields of Wireless Communications Bioéuical
Health Effectand https://ehtrust.org/wp-content/uploads/ADVERSH-FECTGFWIRELESSADIATION. pdf

3 See: Panagopoulos DJ, Yakymenko I, De Iulien@&hrousos GP (2025) A comprehensive mechanism of biological and health
effects of anthropogenic extremely low frequency and wireless communication electromagnetic fields. Front. Public Health
13:1585441. doi: 10.3389/fpubh.2025.1585441

4Henshaw and Rlips: A mechanistic understanding of human magnetoreception vali dates the phenomenon of
electromagnetic hypersensitivity (EHS)ttps:/pubmed.ncbi.nim.nih.qgov/39652433/

5 Talbi G, zdeh-Haghighi H, Simon C (2025), 'Radical pair mechanism contributions to radiofrequency electromagnetic field
bioeffects,' Frontiers in Quantum Science and Technology. Gerhards L et al. (2025), comprehensive review -glateitage
channel mechanisms indgintensity electromagnetic field bioeffects, Chemical Reviews, Vol. 125, Issue 17, pg8@85.1DOI:
10.1021/acs.chemrev.5c00178
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coherence times in protein -stabilised pairs, and downstream biological amplification effects that a
simple timescale -averaging argument may not fully capture.

The wider biophysics literature continues to investigate alternative mechanism classes alongside

RPM, including direct electric -field coupling to voltage -sensing protein domains (see Section %
Mechanism 3 ,P a | | Y s -gated kcalciang éannel framing, and the broader voltage -gated channel
literature review ed in Gerhards et al. (2025) * and dielectric coupling with cellular water and
membrane lipids . These may turn out to be complementary rather than competing routes. From

the risk mitigation perspective of this monograph, the practical point is that a mecha  nism does not
need to be fully settled for the empirical evidence of biological effects to warrant regulatory

caution; and that across the candidate mechanisms now under serious investigation, peak electric

field and modulation pattern appear at least asr  elevant as time -averaged power.
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1.

2.

Different generations of mobile technology produce different exposure profiles , and the changes
are not simpllyi@ghenatfteequwdng@y = more harm. 3 At micr
photon energy of any individual photon is far below the threshold for ionising chemistry and lacks

sufficient photon energy to directly break covalent bonds. Proposed non -thermal mechanisms for
non -thermal bioeffects are factor s such as time -averaged and peak power density, the time -domain
modulation pattern, and beam directionality . With higher carrier frequencies, penetration depth in
living tissue actually decreases - sub-6 GHz 5G bands penetrate similarly to 4G, while the millimetre -
wave 5G bands (24 s40 GHz and above) are absorbed within a few millimetres of the skin surface. 2

The exposed organ profile therefore shifts toward skin, cornea, and superficial tissue s including
peripheral ne rves below the skin - and away from deep organs such as the brain. This is a different
concern profile from the 4G profile, and the health -related risks are correspondingly different . For
example, possible harmful 5G effects include on the eyes, skin biolo gy, potential feedback effects of
affected cutaneous/ subcutaneous peripheral nerves on the central nervous system, and the
contested sweat-duct anten na effects must be considered for all risks to be understood (and
therefore mitigated) . ™9 (See Sectionl4.4point 18 for further research study citations.)

Accepting the differing penetration depths of 4G c.f. 5G |, nevertheless, current 5G transmission

systems continue to rely on simultaneous transmission of the 4G microwave band , 3 with the 4G
link handling all signalling, handover management, and session control. ™ So, all the potential
health concerns arising from 4G exposure will not go away with the establishment of 5G systems.
Further, as far as the author is aware, there have been no quality studies examining the  combined
effects of 4G and 5G microwave radiation on the human body. And, with the recent deployment of

5G technology, it is impossible to know the mid  -to-long-term effects on health.

! Gerhards L et al. (2025), comprehensive review of volgfed channel mechanisms in lantensity electromagnetic field
bioeffects, Chemical Reviews, Vol. 125, Issue 17, pp.¢8088. DOI: 10.1021/acs.chemrev.5c00178

2 See:https://www.nature.com/articles/s4137@21-002976 ; https://pmc.ncbi.nlm.nih.gov/articles/PMC830084&nd
https://pmc.nchi.nim.nih.gov/articles/PMC830084thd The human skin as a silidz receivec Does 5G pose a danger to it or

not? by Noa BetzalelPaul Ben Ishaind Yuri Feldman

3See’NR and LTE Coexistence Through Dynamic Spectrum Shaingdwave Journal, December 2019,
https://www.microwavejournal.com/articles/3323%r-andlte-coexistencehrough-dynamiespectrunishaing
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3. The other geo physical change matters more directly to most public exposure:  with higher
frequencies, transmission range falls off rapidly, requiring cell towers and small cells to be deployed
in closer and closer proximity tol

4. Modern cellular protocols differ from earlier generations in two technical respects bearing on
exposure profile. Channel bandwidth : 4G LTE typically uses 5520 MHz channels per carrier; 5G NR
sub-6 GHz uses up to 100 MHz contiguous channels (with carrier ag gregation combining multiple),
and 5G mmWave (not deployed in N.Z.) supports channels up to 400 MHz. 2 Wider channels allow
higher peak data rates with proportionally less time spent transmitting per bit, so the time -
averaged transmit power per unitdatad elivered can be lower with 5G - this is the basis of the
industry argument that 5G is more spectrum  -efficient and produces lower average exposure for the
same data delivered. 3 Peak transmit power, however, is set by hardware and regulatory limits;
wider b andwidth does not reduce peak exposure . Subcarrier spacing and slot timing : 4G LTE uses
fixed 15 kHz subcarrier spacing with 1 ms subframes and 0.5 ms slots. 5G NR supports flexible
numerology with subcarrier spacings from 15 to 240 kHz and correspondingly variable slot lengths
down to 0.0625 ms. Both 4G and 5G have envelope features in the 10 s$1000 Hz range - but the 5G
envelope is less periodic than 4G's because of variable slot timing under different numerologies
and dynamic time -division duplexing with t raffic -dependent uplink/downlink ratios. Specific claims
of the form "5G pulses at frequency X" (familiar from older EHS  -advocacy literature about specific
GSM pulse rates) do not apply to 5G NR in the way they applied to GSM. 4

5. N.Z. cellular deployments a re not uniform - band aggregation depends on site type. Dense urban
capacity sites may transmit across five to seven distinct bands per operator ; suburban sites typically
run a smaller mix °; rural sites are often coverage -driven with low bands dominating, and the n78 C -
band 5G layer is frequently not deployed at all in rural areas because its propagation characteristics
are unsuitable for long -range coverage. © Urban mobile sites in New Zealand normally employ
multiple LTE and 5G frequency layers to provide additional capacity, whereas rural sites remain
primarily coverage -driven and must continue to rely heavily on low -band spectr um such as 700
MHz. Therefore , the increase in the number of active freque ncy bands since 2016 is generally
greatest at urban capacity sites and more limited at rural coverage sites. 7 The "modern tower
transmits across many more bands than a 2016 tower" framing is therefore true for urban capacity
sites, partially true for subu rban, and largely false for rural.

This connects to a different set of risks that must be considered, that run through the rest of this
document: people in rural and edge -coverage areas have lower ambient RF exposure than urban
residents, but their handse ts operate in low -signal conditions much more often, where transmit
power is at its highest. Heavy phone use in a rural area can produce higher cumulative personal

1See:The human skin as a sdiHz receiveg Does 5G pose a danger to it or nd?Noa BetzalelPaul Ben Ishaind Yuri
Feldman; Overview of Millimeter Wave Communications for Fiflleneration (5G) Wireless Networlsgth a focus on
Propagation Model®y Theodore S. Rappapaet al.; andAntennas for Body Centric Wireless Communications at Millimeter
Waveshy Nacer Chahadt al.

2See: Dahlman E, Parkvall S, Ska@JINR: The Next Generation Wireless Access Techndhagd. Academic Press; 2020

3 See: IEEE Jourrai Selected Areas in Communications, 32(6), £2682, DOI: 10.1109/JSAC.2014.2328098

4 See:https://www.3gpp.org/DynaReport/38211.htirhttps://mww.3gpp.org/DynaReport/36211.htm
https://www.3gpp.org/DynaReport/38104.htm https://www.3gpp.org/DynaReport/36104.htm
https://www.3gpp.org/DynaReport/38300.htff ' YR W28 2 Al NI SiG Ffd awC 9ELRA&dJNS
IEEE Access (2019)

5 See:https://www.rsm.govt.nz/projectsand-auctions/completedprojects/preparingfor-5¢rin-new-zealand

6 See:https://rf essentials.com/resourceshdlossary/band?8-3-5-ghz/

7 See:https://cellsites.nz/frequencies.htmand https://www.rsm.govt.nz/projectsand-auctions/completedprojects/preparing
for-5¢in-new-zealand
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exposure than moderate phone use in a good -signal urban area, despite the rural environment
being "less RF-saturated.” This shifts how risks and recommendations must be considered in order
to protect rural communities : people in rural and edge -coverage areas have particular reason to
attend to handset -distance practices, because their personal ex posure can be elevated despite the
lower ambient -exposure environment. _ (See Section 8.1 for the per -operator N.Z. band table.) *!

6. Mid-band 5G deployments normally use active antenna systems (AAS ) incorporating Massive MIMO
antenna arrays and electronic beam forming . This allows radio energy to be dynamically directed
(focused) toward users and represents a significant change from the predominan tly passive sector

antennas employed in earlier generations of mobile networks .2 Typical New Zealand 5G n78 (3.5

GHz) 64T64R Massive MIMO antenna panels have physical apertures on the order of 0.3 s0.5 m in
3

width and 0.7 s1.0 m in height, with exact dimensions varying by vendor and model

7. A consequence for exposure assessment follow s: Far-field boundary moves outward . Usi ng d
2D2/ Dz with D ¢+ 50 cm and Dlieldbo8nd®y sitsrat apptoximBately5 GBz , t
metres from the panel; larger 256 -element arrays push it to tens of metres.  So, more locations near
a 5G base station can fall in the radiating nea r-field, where simple inverse -square reasoning does

not apply. The chief concern with being in the near -field of radiation is that field strengths are much
5

less predictable and can be much higher . # This is actively addressed in the dosimetry literature.

8. Beam concentration vs . duty cycle. A beam-formed signal can deliver a higher directional peak
Equivalent Isotropically Radiated Power (_ EIRP toward an individual user than a broadcast antenna
of the same total transmit power . ® (EIRP is the legal ceiling that limits the total power a transmitter
and its antenna can radiate in a specific direction.)  But that beam is not pointed at any one location
most of the time - it is steered between users on a TDMA -like schedule. Whether time -averaged
exposure at a fixed point is higher or lower than at a 4G site depends on traffic patterns,
deployment density, and the time  -averaging window used in the assessment. ’ ICNIRP 2020 and the
FCC have grappled with this explicitly: conservative max -EIRP assessments overstate exposure
considerably, while time -averaged assessments using actual beam -steering statistics are an active
methodological debate.

9. N.Z. context: Phased-array equipment is deployed at the n78 C -band sites used by all three N.Z.
operators, and at Spark's n40 (2.3 GHz) and nl (2.1 GHz) layers, and One NZ's n7 (2.6 GHz) layer.
The two low -band 5G deployments - Spark n5 (850 MHz) and One NZ n8 (900 MHz) - run on
conventional sector antennas using dynamic spectrum sharing alongside 4G tr  affic, and are not
phased -array beam -formed. mmWave phased arrays (which use larger element counts but smaller

h

IDFGA o SO Ffod G49ELIR&dzNB Ay RdzOSR GEEE TranSaatibns ¥hANGrdlessS LIK 2 y S &
Communication$2009)https://ieeexplore.ieee.org/abstract/document/535168% W2 4 SLIK 2 ®x Sd | f & a/ 2
N} RA2 FTNBIljdzSyoOe St SOGNRYIFIYySGAO T AESiravmedtal BiRarae®QB0) Ay RAFF SN

https://www.sciencedirect.com/science/article/abs/pii/S0013935110001015

2 See:https://www.pmcsa.ac.nz/topics/5dn-aotearoanew-zealand, andhttps://www.ericsson.com/en/reportsand-
papers/ericssortechnolayy-review/articles/beamformingin-massivemimo

3 See for examplenttps://www.studocu.com/it/document/istituto-scolasticesuperiore8-marzok-lorenz
mirano/informatica/air6488b43-technicatspecsfor-64t64r-antennamatrix/137089058

4 See:nternational Commission on Ndonizing Radiation Protectiof2020).Guidelines fot.imiting Exposure to
Electromagnetic Fields (100 kHz to 300 GHealth Physicsl18(5), 488524 ICNIRPrfgdl2020.pdf

5See: Thors et al. 20 Exposure to RF EMF from array antennas in 5G equip(fEEE Access); Colombi et al. 20206tual
power and EMF exposure from base stations in a commercial 5G ne(Apgdied Sciences); Hardell & Carlberg 2020 Stockholm
5G measurement campaigmispects on the ICNIRP 2020 Guidelines on Radiofrequency Ra(\Warld Academy of Sciences
Journal).

5 See:Recommendation ITT K.52 (08/2024) Guidance on complying with limits for human exposure to electromagnelidsfi
7 See:ICNIRPrfgd|2020.pdf
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individual element spacing) are not deployed in N.Z. So the "phased -array technically different”
argument applies most strongly to the mid  -band C-band and the higher sub -6 GHz layers, and
weakens substantially for the low -band 5G layers. (See Section 8.1.) 1

Result

The Biological Activity of an oscillating EMF is proportional
to the intensity (£), inversely proportional to the
frequency (v) of the EMF, and doubles for pulsed EMFs

Conclusions

1. The most Significant Parameters are the Intensity and
the Frequency of the EMF

2. The Higher the Intensity the more bioactive the EMF

3. The Lower the Frequency the more bioactive the EMF
[This explains plea of expenmental data indicating that ELF EMFs are the
most bioactive, and that the biological action of RF/Microwave fields is due
to the ELF frequencies they include (puise repetition frequency, modulation))

4. Pulsed EMFs are twice as bioactive as Continuous EMFs.
[This explains the higher bioactivity of pulsed EMFs repornted in several
experiments)

» All Telecommunication-Microwave EMFs are Pulsed
(GSM, UMTS, Wi-Fi, etc) or Modulated (AM, FM) by ELF

» ELF modulation is necessary for the transmission of
information.

*ELF pulsing is necessary for increasing the density of
transmitted information

Biological Activity Effects of Oscillating EMFg key variables. Dr Dimitris Panagopoulos 2024 2

Across the discussion above, it is worth being explicit about  a quantitative comparison that has substantial
implications for where a key risk mitigation effort should be directed. For the great majority of individuals,
the dominant source of personal RF e xposure is the mobile phone held to the head or carried on the body

- not the cell tower or the Wi -Fi router - and the magnitudes are not close. Typical ambient ground -level
exposure in publicly accessible areas around an N.Z. macro cell tower is generally  less than a few percent
of the ICNIRP public (thermal heating) limit (median European tower -area measurements are around 1% of
ICNIRP, peaks under 8% per the Sagar et al. (2018) 3 systematic review and the British Columbia Centre for
Disease Control review of 2019). 4 This translates to localised power densities inthe 1 50 pW/cm? range.
Localised exposure from a phone held against the head produces local SAR of approximately 0.2 s1.5 W/kg
in brain tissue near the antenna under typical voice -call conditions, with peak values approaching the

regulatory limits in worst -case low-signal conditions where the phone transmits at its maximum power.

1HSSY bAaASta YdzaiSNI SG It a!aasSaaySyid 2F 1dzYly 9ELR&dINBE
https://journals.lww.com/healthphysics/fulltext/2018/11000/assessment_of human exposure to 59 massive _mimo.2.aspx

2 Electromagnetic Fields: Health Effects & Mechanism of AetitouTube

3 Sagar et al. 201.8RF EMF exposure in everyday microenvironmenEuimpe: A systematic literature revied. Exposure
{OASYOS 9 9YQBANBYYSyilltf 9LARSYAZ2f{2380® aSRAIFY YSIF&adzZNBR S
peaks under 8%.

4 See:https://westvancouver.ca/sites/default/files/dwv/assets/hombuildingproperty/docs/Planning/cell
towers/Council%20report%20and%20Appendix%20A. pdf
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The corresponding local power density in head tissue is on the order of 100 s1,000 pW/cmz - two to three
orders of magnitude higher than ambient tower exposure for the same individual.

One important technical caveat on this comparison concerns mobile -phone transmit -power control .
Modern phones use closed -loop power control: the base station tells the phone the minimum transmit
power needed to maintain link quality, and the phone adjusts continuously. In good -signal conditions -
close to a base station, with clear line -of-sight - a phone can transmit at hundreds to a thousand times

below its peak certified power. In poor -signal conditions : rural areas, edge of coverage, basements, lifts,
vehicles, urban canyons , the phone transmits at or near its maximum.  Therefore, the same phone, in the
same hand, used by the same person, produces dramatically different personal RF expo sure depending on
local signal quality. A user close to a base station with good signal receives slightly higher ambient

exposure from the tower but markedly lower personal exposure during phone use; a user in a low -signal
rural or edge -coverage area has t he opposite profile (lower ambient, much higher personal  -use exposure
during calls). The 100 s1,000x handset -vs.-ambient ratio quoted above is therefore aworst  -case figure that
applies most strongly in low -signal conditions; in good -signal conditions the r atio is much smaller, though
handset -against-head exposure typically still dominates ambient exposure for most users. 1

' "gp, UcbPalU @YOcOPeéeUcbeébP@EYaAaUUADPBEAPODOBD
First, this is where precautionary , risk mitigation effort s are well-indicated as they are based on established
science with little or no disagreement.  For example, most laptops/notebooks and cell phones have small -

print warnings in their documentation, advising minimum distances between the o perational device and

the user. That is, the recommendations this monograph already makes  (Section 17, Section 20 and

Appendix) about handset use distance, speakerphone use, wired headsets, low -signal avoidance, and SAR-
distance disclosure , target the dominant individual -dose source .

Second, this puts EHS attributed to far -field tower exposure in context: tower exposure is ~ 100s1,000x
lower than handset exposure, yet some individuals report symptoms attributed to tower expos ure that
they may not report in proportion to their phone use. This implies either non -linear or threshold
mechanisms, individual sensitisation, or factor s other than raw dose. For example, modulation pattern,
exposure duration, cont extual or psychological factors could all be explanatory factors. These additional
potential factors explain why it is a major oversimplification to state that "all RF is dangerous in proportion
to its presence.” In addition , in some cases where people report being affected by proximity to mobile cell
towers but not by mobile phone use, it may be that their mobile phone use is intentionally highly restricted

s a longstanding prac tice adopted by the author. Or, it may be that such subjectively affected people
unwittingly have their Wi -Fi router on all the time at home, unaware of it s potentially damaging effects.

Third , recommendations about ambient sources (tower siting, Wi -Fi in schools, smart meters) are

defensible on cumulative -population -exposure and child -specific-vulnerability grounds, even though they
may total a smaller fraction of individual dose for most adults; these recommendations stand on their own
grounds and are not undermined by the handset -dominance comparison. Section 20.1 (SAR testing vs real-
world use) and Section 22 (recommendations) follow up these implications.

1Gatil @ S | f® G9ELIZ&dINE Ay RdzOSR 6@ 2IEEER @rhnsactdrs dbriVreldsiK 2 Y S& Ay
Communication§2009)https://ieeexplore.ieee.org/abstract/document/53516842 & SLIK 2 ®@X S Ff @ a/ 2 YL
NI RA2 FNBIljdzSyoOe St SOUNBYIF3IAySiAO T AESroemedtal Rgsdad@Of0) Ay RA T T SN
https://www.sciencedirect.com/science/article/abs/pii/S0013935110001015
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Exacting German research shows damage to chromosomes from long  -term cell tower exposure s when
living within 160 metres to the closest tower . Despite the somewhat reassuring explanation in the above
paragraph s which compared cell tower and cell phone exposure levels, impo rtant German -based research
(2024) looked at whether or not living close to a cell tower might cause measurable health damage.
Researchers meticulously analysed a huge range of health variables based on varying exposure levels to
residential base cell towe rs. The study published in July 2024 compared those who lived in close proximity
to mobile base towers (for 5 years or longer) with those who  were significantly further away s again for 5
years or more in that area . 1 The Western European scientists conduc ting this research were all eminent in
their fields. 4 The subject groups were drawn from neighbouring residential areas  in Germany and all
subjects reported being in good health.

The study was initiated to assess whether non-thermal (non-ionising) exposure levels over a long time
period could damage individuals Y h e &ubjécts were matched for possible confounders such as age, sex,
nutrition , medical history, medication intake, life -exposure to ionizing radiation (X-Rays, CT scans etc),
occupational RFEMF exposure, etc. All of the group that lived more distantly from the nearest cell tower

were at least 490 metres from that tower and averaged 767 metr es. The high exposure group was within at
least 160 metres of the nearest tower, with  average distance being 125 metres.

1 See:https://www.sciencedirect.com/science/article/pii/S0147651324005621 ?via%3Djlard documentary rade by these
researchers athttps://www.orsaa.org/exposurenp-tower-video.html
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Table 2,

Physical parameters in control and exposed groups. EMF related physical pa-
rameters in the sleeping area of the participants living close or distant to the next
MPBS. Extremely low frequency fields (16.7 Hz, 50 Hz) were generally low. The
group difference to MPBS signal exposure (GSM, LTE) was significant between
the groups, while exposure to indoor RF-EMF fields (DECT, WLAN) was not.

Physical parameters Control- Exposed- ANOVA Group
Group Group difference
N=12 N=12 o oo
(Mean + (Mean + SD) P Significance
5D)
LFEF; V/m; max 20.4+21.8 27 B354 0.530 L5,
LFMF 22-6; nT; 18.B+16.8 29 24207 0190 Mn.5.
16,7 Hx: Max
LEMF 22-6; nT; 0.8+1.9 3.5+3.2 0021
16,7 Hz: AVG
LEMF 22—6; nT; 50 Hx; 61.54+45.2 46.9+22 6 0326 Mn.5.
Max
LEMF 22—6; nT; 50 Hx; 18.4£11.5 13.94+9.6 0312 .5,
ANG
GS5M base load RMS, 1.2+1.6 6B9.5+108.5 0,040
pwWm®
GSM full lead RMS, 4.7+6.4 27E1+£434.0 0,040
|.|\'n'.-"'rr|.J
GSM base lowad PEAK, 1.5+2.0 HBY.5+136.6 0,040
W, m=
GEM full load PEAE, [GRIES- ] 350.1+546.4 0,040
p\'-',-"mz
LTE base load RMS, 2T7+27 F06.F£310.3 0003
W me
LTE full lowsd RMS, 109106 1226.8+1241.1 0003
|.|‘.'..',."'n'1J
LTE base load PEAK, A7 3+26.6 30671431027 0.003
W, me
LTE full lowad PEAE, 102 122 68.2 0003
P2 +106.4 +12,410.7
DECT; PEAK J.I'I'l.f_.-"rl'l2 61.6+141.7 1414275 0266 Mn.5.
WLAN; PEAK |J‘.'||',."'J'I'lJ GH.B+187.4 130.4+239.0 0722 Mn.5.

Legend: LFEF - Low frequency electric alternating fields; LFMF - Low frequency
magnetic alternating field; GSM, LTE- MPBS signals; DECT — Cordless telephone
signals; WLAN — Wireless Local Area Network (WLAN-Router signal), 22-6 —
nighttime, PEAK and RMS — detector for RF-spectrum analysis. n.s. — not sig-
nificant;
=% 0 o 0001,

. significant, p < 0.05;

: significant, p < 0.01

See Gulati et al (2024) https://www.sciencedirect.com/science/article/pii/S0147651324005621?via%3Dihub

Research results show ed that the close -proximity group had significantly more chromosomal aberrations

such as dicentri ¢ chromosomes (p=0. 007), chromosomal fragments (p= <0.001) and the total chromosomal
aberrations were very significantly higher at p=<0.001. So, the rate of chr omosomal damage reflected
exposure intensity and gno potenti al c®RUtey thellevelofi nt er f
chromosomal damage in the high -exposure group was nearly double that of the low  -exposure group . 'Pid
Researchers concluded that these important differences  between the two groups

gpoint to the MPBS [ Mobile Phone Base Station] si g
instability. Thus, our findings on chromosomal aberrations may provide a biol ogically plausible

mechanism for the data on significantly increased risk of cancer among persons exposed to MPBS

signals.3?

1See Gulati et al. 2024itps://www.sciencedirect.com/science/article/pii/S0147651324005621?via%3Dihub
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That is, as a possible result from living much closer to mobile base stations or other RF-EMF transmission
sources. !

After consu ltation with the International Atomic Energy Agency (IAEA), researchers were informed that the
chromosomal damage that the high -exposure group appeared to experience from non -ionising cell tower
microwaves, was identical to chromosomal damage caused by ionising radiation s such as from exposure

to atomic radiation, or multiple exposuresto X  -Rays. In other words, contrary to theoretical expectations,

the human chromosomes ¢gdi dnbtt cared wheonidingr» the radiat

So, despite the supposedly safe levels of cell tower microwave radiation s and the low intensity of such
microwave power compared to handset use - those who had lived nearby for 5 years or more, were
apparently experiencing significant health damage as ares ult. While subject numbers were low (12 in each
group) the selection progress for each subject was highly rigorous, eliminating all known confounding
variables and ensuring that the two groups were  as matched as humanly possible. Also, itis a well -
accepted fact of statistical analysis that when comparing group outcomes , the smaller the number of
subjects, the harder it is to achieve a statistically significant result. So , this makes such large statistical
differences even more remarkable and concerning. In  the opinion of the writer, given all the

methodological constraints of human experimentation in the field of RF -EMFs, this was about as rigorous
an outcome as would be scientifically (and pragmatically) possible.

Three key resources for a more in -depth understanding

Beyond all the above likely damaging characteristics of MMMs, for a more in -depth biophysics
understanding, please see the excellent book Chapter by Igor Belyaev: 2015 Belyaev.pdf

For the reader wishing to access comprehensive, high -level science on this issue, please refer to the 2021
ORSAAreview which is based on the investigations conducted by Prof. Yuri Grigoriev over many decades:
Frequencies used in telecommunications- an integrated radiobiological assessment - ORSAA 2021 EX.pdh

Papers etc on EHS & Effects of RF-EMFs.

For a scientifically in -depth analysis of why current cell phone technology safety limits appear to be
fundamentally outdated and inadequate, the reader is encouraged to peruse the April 2023 journal article
by Prof Paul Heroux et al.

1See: Li et al., 2012, populationbased casecontrol study of radiofreqancy exposure in relation to childhood neoplasm
ScienceDirect Eger et al. 2004, "The Influence of being Physically near to a Cell Phone Transmission Mast on the Incidence of
cancer, Published in Umwdlledizin."https://alliance4dmra.org/wpcontent/uploads/2021/05/3 7increasedincidenceof-
cancernear-a-cellphonetrasmitter-station.pdf; Rodrigues et al. 202fttps://www.mdpi.com/1660-4601/18/3/1229

2 See documentary made by these researcher$ifis://www.orsaa.org/exposuremp-tower-video. html

3 See:Cell Phone Radiation Exposure Limits and Engineering Solutions | MDPI
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Kamo ( Wh aghagge (macroiell) 4G-5G mobile cell tower less than 40 metres from residential housing ¢
photo by author
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Opening note
All statements in the bullet -points below withcasual -soundi ng | anguage are to be

opinion and interpretation, with acknowledgement th at this is not settled science and that current
Government regulations are not in agreement with  at least some of these statements .

As well as relevant scientific studies and reviews being referenced, the information presented is
occasionally based on statements made by reputable experts in the field, such as via online webinars and
associated materials.

This Section (and the following) attempts to delineate and explain, most of the known or suspected
mechanisms by which man -made microwaves may cause harm. As per Section 13 above, no attempt has
been made to isolate specific (man -made) microwave characteristics s such as frequency, wave length and
power density s that are apparently involved in producing the documented effects. Rather, any apparent
effect will be delineated, as long as the microwaves involved were man -made.

In science, statements claiming absolute causal relationships are usually avoided, with reasons for this
being discussed at the end of this Section. Therefore, mechanisms of action will be elaborated in te rms
such as apparent, likely or probable causality.

The mechanisms described in this Section are grouped into four categories. Direct biophysical mechanisms
(Mechanisms 1 s6) describe how man-made microwave (MMMs) interact with biological tissues and
processes at the cellular and sub -cellular level. System-level damage routes (Mechanisms 7 s11) describe
pathological pathways downstream of the direct mechanisms. Functional disruptions (Mechanisms 12s16)
are physiological consequences observed in living systems . Observed clinical outcomes (Mechanisms 17s
18) are the higher -level health consequences for which observational and epidemiological evidence is most
extensive.

' ©®1a440cba@gdl xpbadYiebpb@gba auvugvdapeae
1. Disruption of electron transfer:

All cells emit low-level photons as part of cell functioning and communication. L All cells have micro -
electrical currents running within them and between them (due to movement of electrons and protons).

MMMs appear to almost immediately disrupt and overwhelm this micro  -current and photonic
communication. 2 (Also See: Dr P Heroux interview EMF Hazards Summit - The EMF Guy 48hrs free viewing)

2. Coherence (many small forces acting in concert):

Natural background microwaves are diffuse, multi  -directional in nature and of very low energy. Therefore,
they mostly cancel each other out and cause no damage. In contrast, MMMs operate in a single plane, as
determined by the oscillating electric current  creating the wave and the direction and shape of the antenna
emitting the signal. These waves act together in synchrony (with the same frequency, phase and

orientation in the plane of polarisation). It is this synchronous behaviour of millions of small for ces from

1 Mould, R. R., Mackenzie, A. M., Kalampouka, I., Nunn, A. V., THBnhasBell, J. D., & Botchway, S. W. (2024). Ultra weak
photon emissiora brief review Frontiers in Physiolog$5, 1348915
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2024.1348915/full

2Héroux, P. (2025). The collision between wireless and biokbgljyon 11(10). https://www.cell.com/heliyon/fultext/S2405

8440(25)00644
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these individual waves that collectively creates an overall significant force. This force can then cause
neural/cellular bioelectric induction,  disrupting moving charges in the body. 1

3. Calcium ion (and other ion) influx into cells, and the oxid ative cascade:

The cascade described in this mechanism comprises five connected stages: (1) voltage -gated channel
perturbation leading to calcium influx; (2) reactive oxygen and nitrogen species (ROS/RNS) production; (3)
peroxynitrite formation; (4) mitoch  ondrial dysfunction and premature cell death; (5) systemic stress

response. The cascade is supported empirically at multiple stages; the connecting causal arrows between
stages are well -evidenced in the in -vitro and animal literature but less directly esta  blished in human in -vivo
exposure at ambient RF levels. Each stage is described below with its supporting literature.

Stage 1: Voltage-gated channel perturbation and calcium influx.

All cells rely on exact concentrations of mineral ions being present on the inside and the outside of
the cell. This involves maintaining a specific potential difference (PD) between the outside and

inside of the cell, for all ionic forms. Departure from n ormal PD gradients leads to cellular
dysregulation, and eventually to disease. For example, the concentration of calcium ions outside of
cells is usually at least around 10,000 times more than inside the cell. 2

Professor Martin Pall (Washington State Univ ersity) has argued, in a widely cited line of work, that
coherent MMMs at non -heating levels can disrupt the cellular potential difference, causing an
abnormal influx of calcium ions through voltage  -gated calcium channels (VGCCs) in the cell

membrane. 3

Stage 2: Reactive oxygen and nitrogen species production.

MMMs appear to cause a significant increase in  oxidative and nitrosative stress. # This situation is
created through the production of reactive oxygen species (ROS) and reactive nitrogen species
(RNS), respectively. ® Excessive production of ROS, or a deficiency in the body's ability to neutralize
them, leads to oxidative stress. Similar ly, high levels of RNS such as nitric oxide, can react with ROS
to form even more potent reactive species, contributing to nitrosative stress. High levels of ROS
(and RNS) cause increasing damage to lipids, proteins and DNA: basically, to any tissue thati s
exposed to ROS. ©

Stage 3: Peroxynitrite formation.

A Reactive Oxygen Species called Peroxynitrite (ONOO) is the toxic end -product of irregular calcium
ion influx. (See bullet -point 3 above - Irregular gating of ions across membranes.) That is, ONOO,

1 Panagopoulos et al. 2002/lechanism for action of EMF on ce(Biochem. Biophys. Res. Commun.); Panagopoulos et al. 2010
- Bioeffects of mobile telephony radiation in relation to intensity or distance from the antéimal. Rdiation Biology).
Polarisation/coherence mechanism is contested in mainstream biophysics.

2 See:EMF*D[book] by Dr J Mercol&MF*D: 5G, Wifi & Cell Phorkesdden Harms anHlow to Protect Yourself : Mercola,
Joseph: Amazon.com.au: Boq@hapter 4)

3 Pall, M. L. (2018). Wi is an important threat to human healtBnvironmental resear¢i64, 405416.
https://www.sciencedirect.com/science/article/pii/S00139351183003&% 5032457

4 Evaluation of basal DNA damage and oxidative stress in Wistar rat leukocytes after exposure to microwave radiation. |
Sematic ScholaBee:New Report Contradicts Telecom Industry Claim That Wireless Radiation (Eldkfeen's Health
Defense)Radiofrequencies as Generators of Biotoxic Free Ra{MBIRI Int. J. Environ. Res. Public Health).

5> See:Peroxynitriteinduced cytotoxicity: mechanism and oppanities for intervention- PubMed andDNA damage induced by
peroxynitrite: subsequent biological effectPubMed and5032457

5 Thermal and notthermal health effects of low intensity neionizing radiation: An international perspectivScienceDirect
and EMFEPortal | [ElektrosmogRepor{jp4)
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https://doi.org/10.1016/S0006-291X(02)02393-8
https://doi.org/10.3109/09553000903567979
https://www.amazon.com.au/dp/1401960030?ref_=mr_referred_us_au_nz
https://www.amazon.com.au/dp/1401960030?ref_=mr_referred_us_au_nz
https://www.sciencedirect.com/science/article/pii/S0013935118300355
https://dergipark.org.tr/en/download/article-file/5032457
https://www.semanticscholar.org/paper/Evaluation-of-basal-DNA-damage-and-oxidative-stress-Garaj-vrhovac-Gajski/0ff52d09b561ef0974bd1b7e9ebc9a99bc77e271
https://www.semanticscholar.org/paper/Evaluation-of-basal-DNA-damage-and-oxidative-stress-Garaj-vrhovac-Gajski/0ff52d09b561ef0974bd1b7e9ebc9a99bc77e271
https://childrenshealthdefense.org/defender/wireless-radiation-safety-claim-cell-tower-emissions/
https://doi.org/10.3390/ijerph18189566
https://pubmed.ncbi.nlm.nih.gov/12676457/
https://pubmed.ncbi.nlm.nih.gov/9441908/
https://pubmed.ncbi.nlm.nih.gov/9441908/
https://dergipark.org.tr/en/download/article-file/5032457
https://www.sciencedirect.com/science/article/abs/pii/S0269749118310157?via%3Dihub
https://www.emf-portal.org/en/article/61620

the end product of RF -mediated irregular calcium gating, is the pathway to many serious health
effects. !

Stage 4: Mitochondrial dysfunction and premature cell death:

Ongoing MMM exposure appears to cause predictable and accruing damage to the very sensitive

gpower housesd inside every cell, the mitochondri a
traced back to mounting damage s in the brain and elsewhere - to these critical mitochondria. For
example, chronic physical and mental fatigue, brain fog, and e motional flatness and distress. 2 (See
also: Biological and health effects slide below)
Biological and health effects .
from ODEB (3500+ papers: selected real world devices) moﬁifi\u
Number of papers 0 20 40 60 80 100 Number of Papers o 2 4 6 8 10 12
Altered enzyme activity / Protein damage [ G2 Memory Impairment [ EE]
Biochemical changes _ Cardiovascular /vascular [
# Oxidative stress / ROS / Free radicals [NFaT ynergistic / Combinative [IIEG|
Cell function / morphology [ Se ] Cellular stress [ go |
sperm / Testicular A0 Induced adaptive response [ g
ﬂ ONA damage / Mutagenic /G - Mcose tevel /metabotism NN
5 Neurobehavioural/Cognitive NS # Neurotransmitters  [NGIT]
E Altered gene expression [N inflammation |
_F%; Haematological [TN290| Mitochondria  [NANIN|
= Cell apoptosis  [2A0] Visual / Occular _
g EEG / Brainwaves [IZAN| Blood brain barrier [N
Immune system 280 Tumour promotion S|
Endocrine / Hormonal 1200 Calcuim influx / Efflux  [T021]
Thyroid [N200 Circadian rhythm distrupt'n 3|
Brain dev. / neurodegen. [AO1| Headaches / migraines [JN20|
tiver FE7] Fatigue 2N

McCredden JE, Cook N, Weller S, Leach V. Wireless technology is an environmental stressor requiring new understanding and
approaches in health care.

Frontiers in Public Health. 2022 Dec 20;10:4893.

EMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation

Once mitochondria are damaged, they initiate the
become an organ -specific, or even systemic dysfunction in the body, leading to a wide range of

Cell Danger Response (Dr R Naviaux), which can

chronic health issues and diseases. (The 3 stages of the Cell Dan ger Response, are attack, repair

! See:Peroxynitriteinduced cytotoxicity: mechanism and opportunities for interventid?ubMed andDNA damage induced by
peroxynitrite: subsequent biological effectPubMed

2 See:Nonthermal biolodcal effects of radiofrequency electromagnetic radiation: Mechanistic insights into male reproductive
vulnerability in the era of ubiquitous exposwr&cienceDiregtResearch Review4 (a037613DRSAA database ODEB
G9OFFSOGa /I (G%ERMASE: SGEOd0T |FyYyR
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https://pubmed.ncbi.nlm.nih.gov/9441908/
https://www.sciencedirect.com/science/article/abs/pii/S0890623825002588?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0890623825002588?via%3Dihub
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and reconnect, and the human physiology may become fixed or delayed in any one of these 3

stages s preventing what would normally be complete resolution of the CDR and of the iliness.) 1

MMMs appear to result in early cell death (premature apoptosis) and to dysregulate autophagy s by
which unhealthy cells are killed off, and healthy cell components are recycled and utilised for the
creation of new cells. (Autophagy and apoptosis are interconnected processes, with autophagy

usually preceding apoptosis.) 2

Stage 5: Systemic stress response:

Significant MMMs exposure appears to cause stress to the entire body s including neurological and
emotional distress. This is likely primarily caused by the oxidative and nitrosative stres s strongly
associated with MMM exposure. 2 Such stress can often be measured in terms of low -grade
systemic inflammation. (See study by Belpomme & Irigaray already quoted above.) This stress

raises blood cortisol levels and hence blood sugar levels. Overt he longer -term, this can lead on to
Metabolic Syndrome, Diabetes, candida overgrowth in the gut, and so  -called anxiety disorders s
caused by fluctuating blood sugar levels and metabolic toxins from candida getting into the blood

stream. (See also Biological and health effects slide)
Cyl:ochrome mitochondrial
energy metabolism, steroid
hormonesynﬂlesis
Microwave/Lower, » VGCC __ [CaXt]i _ Nitnc
Frequency EMFs actlvatu:m Oxide (NO) -, NO E—S:::'G -7 Nif2
signaling
(cGMP)
Therapeutic
S“W effects
Calcium
signaling
Peroxynitrite _;_J.r_co2
(ONOO-)
\ Free
radicals
Oxadative

StesS | NF-kappaB
/ Inflammation

Pathophysiological
effects

Fig. 1 How EMFs Act via VGCC Activation to Produce Various Effects

Prof. M Pall, 5G Health Risks: Evidence & Mechanisms | PDF | Forms Of Energy Radiation p 28

Pall s mechani sm is among the mo-tharmapRFbiceifarte, andishy pot hes e
supported by a large set of in -vitro and animal experiments showing that VGCC blockers can attenuate
observed RF effects. “ It has however, been ¢ hallenged on quantitative grounds , in particular, on whether

1 See:Metabolic features of the cell danger resmpse- PubMed

2 See:Nonthermal biological effects of radiofrequency electromagnetic radiation: Mechanistic insights into male reproductive
vulnerability inthe era of ubiquitous exposureScienceDirect

3 See:Thermal and notthermal health effects of low intensity neienizing radiation: An international persptive-
ScienceDirectandEMFPortal | [ElektrosmogRepor{jp4)

4 See:EMF*D[book] by Dr J Mercol&MF*D: 5GWifi & Cell Phoneslidden Harms and How to Protect Yourself : Mercola,
Joseph: Amazon.com.au: Books
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the voltage induced -semsingdomainsby ambienbRF isvaogé ¢énaugheto operate the

proposed mechanism , and that debate is not settled. 1 For example, critics have pointedout t hat Pal | Yz
model does not account for the centrality of modulation and pulsation, or explain why pulsed signals are

more bioactive then continuous -wave signals at the same power density s one of the most consistently

replicated features of the experimenta | literature. Further, if calcium ion gates/channels are being thus

af fected, why arerfdt other ion gates?

InPal | Ys,thendodmestream chain - calcium overload triggering oxidative and nitrosative stress, with
peroxynitrite as a particularly damaging  end product - is independently well -supported as is the link to
many of the secondary mechanisms described later in this Section. Excess intracellular calcium is also
directly toxic to the cell. 3

Regarding p eroxynitrite  (ONOO), it has been shown to damage almost every tissue in the body. This
includes damage to cell membranes, vital internal cell organelles such as mitochondria, proteins
throughout the body, stem cells, and DNA. ®!d Also, peroxynitrite is a relatively stable molecule, so it can
travel a significant distance beyond the cell, readily inflicting distal damage. ~ 0id

It should also be appreciated that calcium has many other roles in the body, including : forming neuronal
connections in the developing brain and neurosculpting of unneeded connections; cell signalling; cell
growth; muscle contraction; regulating enzymes and protein functions ; triggering hormone release; blood
clotting; activating the immune system; nerve fun ction ; sperm motility and egg fertilisation;  and learning
and memory. Therefore , all these key functions can potentially be undermined by MMMs. ~ Pid
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‘m‘mm\’ﬂ;‘ . "“;""“"‘“ Pall, M. L. (2016). Microwave frequency electromagnetic fields (EMFs) produce
_“‘“ widespread neuropsychiatric effects including depression. Journal of Chemical
‘“ Neuroanatomy, 75, 43-51.
ANTIPORTER Panagopoulos, D. J. (2019). Comparing DNA damage induced by mobile

telephony and other types of man-made electromagnetic fields. Mutation
Research/Reviews in Mutation Research.

EMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation

! Foster KR, Moulder JE (2017),-®Vand health: review of current status of research,’ Health Physics 105(63Es{Pall
mechanism critique discussedee also Pall's responses in the same and subsequent issues. Also, Wood A, Karipidis K.
Radiofrequency Fields and Calcium Movements Into and Out of Cells. Radiat Res. 2021 Jan 1;19581b2110.1667/RABE
20-00101.1. PMID: 33206197

2See: Panagopduz & X 5Wod Y/ 2YYSyida
LISYSGONX GAy3 STFFSOlay GKS o
https://doi.org/10.1515/reve2021-0090

3 See:EMF*D[book] by Dr J Mercol&zMF*D: 5G, Wifi & Cell Phorkelidden Harms and How to Protect Yourself : &ga,
Joseph: Amazon.com.au: BogkandEMF Risk Blindspot: The role of modulation in signal interaction

2y FftQa aaAffAYSGSNI oaal
2

t v gl
A2f238 YR (KS LKeaAwiec¢d wSOAS

D.R. Lyons EMFRadiation: Areyousure it s not i July2026i


https://doi.org/10.1515/reveh-2021-0090
https://www.amazon.com.au/dp/1401960030?ref_=mr_referred_us_au_nz
https://www.amazon.com.au/dp/1401960030?ref_=mr_referred_us_au_nz
https://psgrnz.substack.com/p/emf-risk-blindspot-the-role-of-modulation

3.1 The don Forced Oscillation Mo del3of Panagopoulos and colleagues

To return to discussing the cell membrane, it needs to be understood as an integrated electrical signalling
system, regulating all ion levels on the outside and inside of the cell, and thereby regulating and controlling
all bodily functions that depend on electrical signalling. 1

With naturally occurring EMFs, these are a continuous sinusoidal wave at a fixed frequency . These drive
free ionsonthecellwalls i nt o a stabl e, periodic oscillation, a
voltage sensor may tolerate within its normal gating range. With man -made EMFs these consist of pulsed
or amplitude -modulated field s, which are different in kind, not just degr ee. Hence, these are viewed by
Panagopoulos and colleagues as capable of being bio -electrically disruptive to cell function. i

Cellular function encompasses not just calcium ion regulati ~ on (through the calcium channels/ gates), but
the wider voltage -gated channel family of sodium, potass ium and chloride - and the proton channel Hv1.
These all share the same voltage -sensing protein architecture namely the S4 voltage -sensing segment.

With the myriad of free mobile ions on the outside of cell walls,asperC oul o mbUds iregver t he
oscillating force of the applied electric field will cause these ions to oscillate unnaturally  , in harmony with

the external EMF. This (ionic) unnatural and erratic oscillation generates  forces on the S4 sensing segment,
thereby causing the voltage -gated channels to dysregulate and substantially perturb cellular function .

So, the S4 voltage-sensing segment is this universal transducer, a single biological mechanism that

converts electromagnetic field oscillations into cellular biological effects across many frequencies,

intensities, and tissue types. 2 Importantly , Panagopoulos and colleagues found that man -made, polarised,
coherent, pulsed electromagnetic fields are  readily capable of perturbing ions at non -therm al intensities.
bid These same researchers showed that it was the slowly varying, polarised, coherent and pulsed

modulation of EMFs that achieved this effect on the S 4 voltage -sensor on cell walls. And, that in particular,

it is the modulation envelope , the ELF/ULF variation in the signal that occurs at frequencies and intensities

rhy

directly comparable to the cell Fmetmheanebts owntbadesigh

oscillation , not the energy of the carrier wave that disrupts cell membrane ionic function. "

So, according to these researchers, itis not the carrier frequency of a wireless signal that matters most. It
is the low -frequency pulsations and irregular modulations embedded within it. Further, according to this
explanatory model (lon Forced Oscillation), t he carrier frequency of a4 G, 5G, or Wi-Fi signal, in the
Gigahertz range, is far too fast to drive meaningful ion displacement at the membrane. lons simply cannot
follow oscillations at those frequencies . 'Pid (That said, this does not imply that other postulated
mechanisms in this Section are due solely or primarily to ELFs.)

"Panagopoul os I andmar k 2025 p a p-authoredrwithFyakymenko,®e s
luliis, and Chrousos, represented the first comprehensive unification of the IFO-VGIC mechanism with the
full downstream biological cascade, tracing the chain from irregular channel gating through ROS
overproduction and oxidative stress, to specific disease endpoints,while formally establishing why the

! See:EMF Risk Blindspot: The role of modulation in signal interagtamdPanagopoulos et al. 206Mechanism for action of
EMF on cells (Biochem. Biophys. Res. Commun.)

n |

2 See: Panagopoulos et al. 200”lechanism for action of EMF on cells (Biochem. Biophys. Res. Commun.); Panagopoulos et al.
2010- Bioeffects of mobile telephony radiation in relation to intensity or distance from the antenna (Int. J. Radiation Biology);
and Panagopoulos DJ, Yakymenko |, De luliis GN and Chrousos GP (2025) A comprehensive mechanism of biological and hez
effects of anthropogenic extremely low frequency and wireless communication electromagnetic fields. Front. Public Health

13:1585441. doi10.3389/fpubh.2025.1585441

D.R. Lyons EMFRadiation: Areyousure it s not i July2026i


https://psgrnz.substack.com/p/emf-risk-blindspot-the-role-of-modulation

intense real-world variability of modern wireless signals, absent from most laboratory exposure systems,
is itself the primaryldeterminant of bioactivity.A

In terms of the ionic dysregulation, Panagopoulos and colleagu es state that all the following channels are
collectively affected: sodium channels, which initiate electrical activity ; potassium channels, which regulate
the timing of the voltage gates ; chloride channels, which shape inhibitory tone and membrane stabil ity;
and calcium channels . This calcium channel dysregulation is most biologically consequential because
calcium is the ion through which electrical activity is translated into cellular action. ibid

Evidence status of the Pall cascade and the Panagopoulos et al. lon Forced Oscillation Model .

P a | clasgasle is most strongly supported at Stages 1 s3 (calcium influx, ROS/RNS production, peroxynitrite
formation), where in -vitro evidence is robust. Stage 4 (mitochondrial dysfunction and apoptosis) is

supported by cell -line and animal -model evidence. Stage 5 (systemic stress) is supported by observational
in-vivo studies and biomarker work in occupationally and chronically exposed subjects (see also Mechanism
6 on local thermal effects, where Volkow (2011) 2 documents a measurable metabolic  response during
phone use). As far as the author is aware, this cascade has not been fully demonstrated end -to-end, in
controlled human in -vivo exposu re studies at ambient RF levels

The lon Forced Oscillation Model of Panagopoulos and colleagues appears to provide a comprehensive
explanation for non -thermal effects on cellular function, effects that are achievable at a biophysical and
biochemical level, at non-heating power intensities. Their 2025 paper cites a large body of existing
published research which already supports their model. 3 This model clearly invites attention and indeed
demands action, by theoreticians in this field, by human and animal researchers in this area , and by
agencies and Governments involved in the setting of acceptable safety standards.

4. Haemorheological effects (blood clumping / Rouleaux formation):

Even short exposure to MMMs appear to  cause red blood cells (RBCs) in our body to lose their negative
charge and become positively charged. *

Dr Beverly Rubik (2015) r eported a small observational case study in which red blood cell aggregati  on
("Rouleaux Formation") was visibly increased in dark -field microscopy samples taken from healthy adult
subjects after periods of cell phone exposure. ° The published images are s triking - baseline samples
versus samples taken after 20 and 45 minutes of phone use show visibly different aggregation patterns.

! See:EMF Risk Blindspot: The role of modulation in signal intera¢tamdPanagopoulos DJ, Yakymenko I, De luliis GN and
Chrousos GP (25) A comprehensive mechanism of biological and health effects of anthropogenic extremely low frequency and
wireless communication electromagnetic fields. Front. Public Health 13:1585441. doi: 10.3389/fpubh.2025.1585441
2Volkow ND, Tomasi D, WanglGVaka P, Fowler JS, Telang F, Alexoff D, Logan J, Wong C (2011), "Effects of cell phone
radiofrequency signal exposure on brain glucose metabolism," JAMA 305(@%810i:10.1001/jama.2011.186.

3 Seefile:///C:/Users/hp/Downloads/fpubh13-1585441.pdf

4Brown, R. R., & Biebrich, B. (2025). Hypothesis: ultrasonography can document dynamic in vivo rouleaux formation due to
mobile phone exposurd:rontiers in Cardiovascular Medicjd@, 1499499 https://pubmed.nchi.nim.nih.qgov/16241488/
https://www.frontiersin.org/journals/cardiovasculamedicine/articles/10.3389/fcvm.2025.1499499/fuHavas, M. (2013).
Radiation from wireless technology affects the blood, the heart, and the autonomic nervous siRggimws on environmental
health, 28(2-3), 7584. https://alliance4dmra.org/wpcontent/uploads/2021/05/53havaswifi-affectsblood-heart.pdf; and
CellphoneRadiationCauseg\bnormalBlood Clumpingn Just5 Minutes, StudyFinds

Havas, M. (2013). Radiation from wireless technology affects the blood, the heart, and the autonomic nervousRsygiEns

on environmental healti28(2-3), 7584. https://alliance4mra.org/wpcontent/uploads/2021/05/53havaswifi-affectsblood-
heart.pdf; andCellphoneRadiationCausefAbnormalBloodClumpindn Justs Minutes, StudyFinds

5Rubik, B., & Brown, R. R. (2021). Evidence for a cdondmttween coronavirus disead® and exposure to radiofrequency
radiation from wireless communications including 9@urnal of clinical and translational resear¢(b), 666.
https://pmc.ncbi.nim.nih.gov/articles/PMC8580522/pdf/clintrans|rg§21-7-5-666. pdf

D.R. Lyons EMFRadiation: Areyousure it s not i July2026i


https://psgrnz.substack.com/p/emf-risk-blindspot-the-role-of-modulation
file:///C:/Users/hp/Downloads/fpubh-13-1585441.pdf
https://pubmed.ncbi.nlm.nih.gov/16241488/
https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2025.1499499/full
https://alliance4mra.org/wp-content/uploads/2021/05/53-havas-wifi-affects-blood-heart.pdf
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https://alliance4mra.org/wp-content/uploads/2021/05/53-havas-wifi-affects-blood-heart.pdf
https://alliance4mra.org/wp-content/uploads/2021/05/53-havas-wifi-affects-blood-heart.pdf
https://childrenshealthdefense.org/defender/cellphone-radiation-abnormal-blood-cells-rouleaux-formation/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8580522/pdf/jclintranslres-2021-7-5-666.pdf

However, it is worth being explicit about the methodological status of this finding. The study involves a
small number of sub jects, no blinding, no randomisation, and no controls for sample handling between the
baseline and post -exposure blood draws. Dark -field live -blood analysis as a clinical assay does not have
established diagnostic validity for assessing acute physiological  effects, and the Rouleaux phenomenon
itself can be affected by many handling variables including sample temperature, time between draw and
slide preparation, and slide pressure.

While the figures are an interesting illustrative observation, they should not be read as established
evidence for cellular damage from phone use. Rouleaux formation has separately been documented in a
range of clinical conditions (acute -phase inflammation, elevated fibrinogen, certain blood disorders);
whether a small dose of ce Il phon e exposure produces meaningful R ouleaux in well -controlled study
designs has not been established s as far as the author is aware .

Fig 5 = Baseline (preexposure) blood sample Fig 6 = phone in backpack active for 20mingg but no data
usage

Figure 5: Baseline condition of male, age 55, Figure 6: Carrying condition of same male showing
showing normal, healthy blood. aggregated cells and a few misshapen RBCs.

Fig 7 = phone active for 45mins, with 2 calls of no more than 5mins each

Figure 7: Active use condition of same male
subject showing all RBCs are misshapen.

Subjects selected were all healthy adults. Subjects were tested in a room insulated from any other possible

microwave radiation. First blood sample was taken after no cell phone use for at least 4 hours. Second

bl ood sample was after the phone was carried in a back
mode, but with no cell phone use. Third blood sample was after active use for 45mins s on Internet or

making phone calls s with a maximum of 2 phone calls of no more than 5mins each.
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According to the Scientific Committee on The Electromagnetic Fields , the apparent disruption of function at
the cellular level by MMMs can cause a wide range of damaging flow -on effects. (See diagram below ).

Diagram of mechanisms linked to
Electromagnetic fields (EMF) exposure

(by Dr Richard Gautier)

Calcium signal, intercellular calcium modification *

Apoptose activation .. *

Activation of the way to MAPkinase®

... then
Qui.;;l-;_|.,-. increase of Acethylcholine Synithesis and activation - Siress protein EI|:I-:||:ItDEiE inhibi[ign:

cellular proliferation

A A 4

Increase, permi

eability of BBB (brain, blood barier)®

reduction of melatonine synthesis®

... and the ThymusBE (biood barrier)*

In lymphocytes : decrease of immunity ™

. then decrease of Acethylcholine

Diminuion of sleep phases REM {rapid eye movements) "

BEHEVIOUR DESORDERS
SLEEP DISTURBANCE COGNITION TROUBLES ™
MEMORY TROUBLES

e
v Vv ¢ \
EURODEGEHERATWESI(?KHES BRAIN TUMOUR e CANCER /LEUKAEMIA *—

short term exposure ong term exposure

Publication references
Scientific committee on the ElectroMagnetic Fields
csif-cem

www.next-up.org
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5. Protein misfolding and conformational disruption:

Mobile -phone -frequency RF exposure may interfere with intracellular protein folding. In vitro work by

Mancinelli and colleagues (2004) *showed that 1.9 5 GHz RF(a typical mobile -phone carrier frequency )

perturbs the conformational refolding of myoglobin, with the authors concluding their findings represent

ga potenti al risk for protein Bmisf oldreportedeglevatd d §enebatom q u e n
of yeast prion [URES3] , a non-pathogenic prion model , under both 50 Hz ELF and 2.0 GHz RF exposure.

Whether these in -vitro and model -organism findings translate to demonstrable misfolded protein burden

in human cells remains an open research qu estion; the mechanistic significance is that protein misfolding

and pathological aggregation are central features of seve ral neurodegenerative diseases.

6. Local thermal effects in direct -contact exposure:

When a mobile phone is held against the head durin g a voice call, or carried against the body in a shirt or
trouser pocket, there is a localised region of tissue at the antenna  -side surface where RF energy deposition
produces measurable thermal and metabolic responses. 3

Volkow et al. (2011, JAMA) # used positron -emission tomography to measure brain glucose metabolism in

47 healthy adults during 50 -minute mobile -phone exposures, in a within -subject controlled design with the
phone deactivated as the control. They reported a statistically significant i ncrease in glucose metabolism in
the orbitofrontal cortex and temporal pole regions closest to the phone antenna during exposure -
approximately 7% higher than control. The study did not assess clinical consequences, and the metabolic
effect could be eithe r a marker of cellular stress or a benign physiological response to local thermal load.
What it demonstrates is that a measurable physiological change occurs in the brain region adjacent to the
antenna during typical phone use, in an experimental designth  at is hard to challenge methodologically.

Several measurement studies have also documented small but consistent increases in skin temperature in
the region of the head closest to a phone antenna during voice calls - typically a fraction of a degree
Celsius, well below any threshold for acute tissue damage but consistent with the presence of local power
absorption that the regulatory SAR framework already acknowledges.

Local thermal effects of this scale are not contested in the scientific literature. They a re the physical basis

on which the SAR framework was constructed (see Section 20.1), and they are consistent with the

manufacturer -specifiedbody -separ ati on di stance documen t-exposurersectow. er y
The contested literature concerns wh ether non -local, non -thermal effects exist at the cellular level at

ambient (away -from -source) RF exposure levels - that is the literature that the remaining mechanisms in

this Section address. The two questions are distinct: local thermal effects during d irect-contact use are real

and documented; the non -thermal mechanism case applies to ambient -exposure scenarios and is the

subject of the rest of this Section.

I Mancinelli et al. 2004 Norrthermal effects of EMF on protein refolding (myoglokih) Ceillar Biochemistry)

2 Lian et al. 2018 Yeast prion [URE3] generation elevated under E&8H Stress and Chaperones).

3 Mancinelli et al. 2004 Non-thermal effects of EMF on protein refolding (myoglokh)Cellular Biochemistry); Lian et al. 2018
Yeast prion [URE3] generation elevated under EGeH Stress and Chaperones).

4Volkow ND;Tomasi D, Wang-G& Vaska P, Fowler JS, Telang F, Alexoff D, Logan J, Wong C (2011), "Effects of cell phone
radiofrequency signal exposure on brain glucose metabolism," JAMA 305(@%)810i:10.1001/jama.2011.186.
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7. Blood-brain barrier disruption:

MMMs appear to create blood -brain -barrier (BBB) leakage, allowing blood -borne pathogens, toxins, heavy
metals, and even parasites, ready access to the brain. ! This is very inflammatory to the brain, which may
develop a chronic inflammatory response. Such  aresponse unfortunately causes very significant early cell

death (apoptosis) of neurons in the brain.  ? (See below; and Biological and health effects _ slide.)

Blood-brain barrier, neurons, hippocampus damage

A B

ORSAA

Normal Exposed: Albumin leakage

f‘rhgr.n many vessels -
A S B PN S =
| ’ o = 5 d..’;\-‘ " W >
. ) @ ) - S
& . @. 5 ¢ )
7 o, N . T - ‘ 1‘;.' 4 - "’~ =7 .o
e AT IS e, TR E et
~¢ g bvd % BLET ok - , * ~ » . )
[ PALTE, o e S 1T SO S
Reaady ?‘-"‘* =" ' PN W) 3 7 \;' v, W R
Frontal lobe: PSR - i bl e e 9 >
Rats 12-26 weeks Pathological leakage around 25, RCHERY 8 el A A"_."';: Frofd]
~ Human teenagers small vessels hie \ FR -3 Tk B i
Hippocampus, pyramidal cells Cortex: Normal nerve cells
int d with black and
915 MHz Very weak exposures: o TRy s
shrunken nerve cells / dark
1997 1mW/kg SAR (greatest effects), 1W/kg to 8 W/kg; 2 to16 hrs neurons
2003: me/ kg, 20mW/kg, 200 mW/kg ; 2hr after some decades of (often) daily use, a whole generation of
higher exposures = more dark neurons users may suffer negative effects,
Damage to BBB, and neurons at 2 hours and 8 weeks perhaps as early as in middle age
Salford et al, 1997 https://link.springer.com/content/pdf/10.1023/a3:1019150510840.pdf [e.g. early onset dementia from neurodegeneration]

2003 https://ehp.niehs.nih.gov/doi/abs/10.1289/ehp.6039

EMF Hazards Summit April 2025, Dr Julie McCredde(ORSAA) presentation

8. Brain-gut axis disruption:

There is constant gut -brain communication via the vagus nerve and via communication molecules in the
cardiovascular system. The mainstream gastroenterology literature recognises increased intestinal
permeability (¢l eaky gut 3) acendiionssech asinflamimdtoey bguvel eliseasene n o n
coeliac disease, and alcoholic liver disease, with validated biomarkers including zonulin and lactulose -

mannitol ratios. The specific chain proposed here - that disruption of the blood -brain barrier by RF

exposure leads in turn to disruption of the gut barrier and to systemic leakage of inflammatory molecules

such as lipopolysaccharide (LPS) 2 - extends from the broader gut -brain -axis literature and is biologically

plausible, but direct experimental demonstrati  on of the BBB Y leaky-gut chain in humans following RF

exposure remains limited. Independent of that chain, with chronic leaky gut from any cause, foreign food

proteins can leak into the bloodstream and act as antigens to the immune system. Any tissue in the body

! See: "Permeability of the bloelrain barrier induced by 915 MHz electromagnetic radiation, continuous wave and modulated
at 8, 16, 50 and 200 Hz" by Leif G. Salford, Arne Brun, Jacob L. Eberhardt and Bertil R.R. Persson (Bioelectrochemistry and
Bioenergetics 30 1993 293)1)

2 See: "Permeality of the bloodbrain barrier induced by 915 MHz electromagnetic radiation, continuous wave and modulated
at 8, 16, 50 and 200 Hz" by Leif G. Salford, Arne Brun, Jacob L. Eberhardt and Bertil R.R. Persson (Bioelectrochemistry and
Bioenergetics 30 199393-301)

3 See:Traumatic Brain Injury and Gut Microbiome: The Role of theBgain Axis in Neurodegenerative ProcessesbMed
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https://pubmed.ncbi.nlm.nih.gov/40087204/

that has a protein structure similar to a foreign food protein will potentially undergo an autoimmune
attack: gmolecular mimicry & 1

9. Microbiome disruption:

A small but growing body of research has examined whether RF exposure perturbs the balance and health
of the intestinal microbiome. 2 Altered gut microbiota and metabolic profiles have been reported following

4.9 GHz radiofrequency exposure, 2 a frequency that sits immediately below the 5 GHz Wi  -Fi band (which
operates approximately 5.15 s$5.85 GHz) and within the broad frequency range now used across various 5G
mid -band telecommunications deployments - making the finding directly relevant to common modern
consumer exposure. Greater antibiotic resistance has been found in microbes near telecommunic ations
base stations, *and RF-EMF exposures from mobile phones have been shown to disrupt human skin
microbiota. ° Microbiome health is essential for the adequate functioning of the digestive, immune,
neurological, and hormonal systems. © The specific evidence base on RF effects on the human microbiome
is at present small, with heterogeneous exposure conditions across studies; the case for risk mitigation
strategies here, rests on the combination of biological plausibility, a handful of suggestive primary studies,
and the broader pattern of RF effects on microbial communities in soil and skin, rather than on a large

coherent body of evidence.

10. Myelin and central nervous system structural damage:

Ongoing MMM exposure appears to cause the breakdown of the indispensable myelin sheath that coats
many of t he braThis death is essentmlfos nerve cells to function adequately. (Accruing
damage to the myelin sheath is accepted as a core f eature of Multiple Sclerosis (MS) and ongoing exposure
to MMMs could therefore exacerbate symptoms in MS.) See below and  Biological and health effects slide.

! See:Lealy Gut, Leaky BrainPubMed Molecular mimicry as a mechanism for food immune reactivities and autoimmunity
PubMed andDiet-Induced GuDysbiosis and Leaky Gut SyndronribMed

2Luo, X., Huang, X., Luo, Z., Wang, Z., He, G., Tan, Y., ... & Yang, X. (2021). Electromagnetic fieiddexensdepression

features could be alleviated by heat acclimation based on remodeling the gut notaoBcotoxicology and Environmental

Safety 228, 112980 https://pubmed.ncbi.nim.nih.qov/34794024/

3Wang, X., Zhou, G., Lin, J., Qin, T., Du, J., Guo, L., ... & Ding, G. (2024). Effectegiieadipfield from 5G communication

on fecal microbiome and metabolome profiles in miSeientific Repor{d4(1), 3571 https://www.nature.com/articles/s41598
024538422 .pdf

4Sharma, A. B., Lamba, O. S., Sharma, L., & Sharma, A. (2018, April). Effect of mobile tower radiation on microbial soiersity
and antibiotic resistance. 12018 International Conference on Power Energy, Environment and Intelligent Control (BEEIC)
311-314). |IEEHttps://www.researchgate.net/profile/Antim

Sharma/publication/331749510 Effect of Mobile Tower Radiation on Microbial Diversity in_Soil and Antibiotic Resistanc
e/links/5df9fab54585159aa4850B/Effectof-Mobile-TowerRadiationon-MicrobialDiversityin-Soitand-Antibiotic-

Resistance.pdf

5 Crabtree, D. P., Herrera, B. J., & Kang, S. (2017). The response of human bacteria to static magnetic field and ragliofrequenc
electromagnetic fieldJournalof microbiology55(10), 809815. https://www.jmicrobiol.or.kr/upload/pdf/jm-55-10-809.pdf

6 See:Electromagnetic field exmureinduced depression features could be alleviated by heat acclimation based on remodeling
the gut microbiota- PubMed

7Johansson, O., & Redmayne, M. (2016). Exacerbation of demyelinating syndrome after exposure to wireless modem with puk
hotspot. Eectromagnetic Biology and Medicijgs(4), 393397 http://www.iso.ro/documente/radiatii/Demielinizare.pdf
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https://pubmed.ncbi.nlm.nih.gov/30340384/
https://pubmed.ncbi.nlm.nih.gov/25599184/
https://pubmed.ncbi.nlm.nih.gov/25599184/
https://pubmed.ncbi.nlm.nih.gov/38321650/
https://pubmed.ncbi.nlm.nih.gov/34794024/
https://www.nature.com/articles/s41598-024-53842-2.pdf
https://www.nature.com/articles/s41598-024-53842-2.pdf
https://www.researchgate.net/profile/Antim-Sharma/publication/331749510_Effect_of_Mobile_Tower_Radiation_on_Microbial_Diversity_in_Soil_and_Antibiotic_Resistance/links/5df9fab54585159aa4850719/Effect-of-Mobile-Tower-Radiation-on-Microbial-Diversity-in-Soil-and-Antibiotic-Resistance.pdf
https://www.researchgate.net/profile/Antim-Sharma/publication/331749510_Effect_of_Mobile_Tower_Radiation_on_Microbial_Diversity_in_Soil_and_Antibiotic_Resistance/links/5df9fab54585159aa4850719/Effect-of-Mobile-Tower-Radiation-on-Microbial-Diversity-in-Soil-and-Antibiotic-Resistance.pdf
https://www.researchgate.net/profile/Antim-Sharma/publication/331749510_Effect_of_Mobile_Tower_Radiation_on_Microbial_Diversity_in_Soil_and_Antibiotic_Resistance/links/5df9fab54585159aa4850719/Effect-of-Mobile-Tower-Radiation-on-Microbial-Diversity-in-Soil-and-Antibiotic-Resistance.pdf
https://www.researchgate.net/profile/Antim-Sharma/publication/331749510_Effect_of_Mobile_Tower_Radiation_on_Microbial_Diversity_in_Soil_and_Antibiotic_Resistance/links/5df9fab54585159aa4850719/Effect-of-Mobile-Tower-Radiation-on-Microbial-Diversity-in-Soil-and-Antibiotic-Resistance.pdf
https://www.jmicrobiol.or.kr/upload/pdf/jm-55-10-809.pdf
https://pubmed.ncbi.nlm.nih.gov/34794024/
https://pubmed.ncbi.nlm.nih.gov/34794024/
http://www.iso.ro/documente/radiatii/Demielinizare.pdf

ORSAA

Damage to Myelin sheathing

Myelin sheath
DEMYELINATION * important for electrical insulation
* 0-2 development of 1% layer

* 2+ continual development into adolescence
and adulthood

NORMAL AXON

MYELIN

NERVE FiveR Myelin degeneration and EMR
* 3GHz in guinea pigs and rabbits
DISINTEGRATION OF MYELIN
* 2.4GHz rats 6 weeks after low dose
Baranski S. Histological and histochemical effects of microwave irra-diation on the central
nervous system of rabbits and guinea pigs. AmJ Physiol Med 1972;51:182-90.
Switzer WG, Mitchell DS. Long-term effects of 2.45 GHz radiation on the ultrastructure of the
cerebral cortex and hematologic profiles of rats. Radio Sci 1977;12:287-93.
DISRUPTION OF AXON FUNCTION

Morgan, L. L., Kesari, S., & Davis, D. L. (2014). Why children absorb more microwave radiation
than adults: The consequences. Journal of Microscopy and Ultrastructure, 2(4), 197-204.

Johansson, 0., & Redmayne, M. (2016). Exacerbation of demyelinating syndrome after exposure
to wireless modem with public hotspot. Electromagnetic biology and medicine, 35(d), 393-397.

BMF Hazards Summit April 2025, Dr JulieMcCredden (ORSAA) presentation

11. Genetic damage and routes to offspring effects:

MMMs appear to cause single -strand and double -strand DNA breaks, oxidative DNA damage, and
chromosomal abnormalities - in both animal studies and in cultured human cells. The most extensively
replicated single line of evidence isthecomet -assay | i ter at ur eltalywohteerpeblished RFRs
comet -assay studies found 78 of 125 studies (65%) reported significant DNA damage effects. Cellular DNA-
repair pathways co rrect a fraction of this damage, but under chronic or repeated exposure the rate of new
lesions can outstrip repair capacity, leading to accumulating somatic mutations, genomic instability, and
downstream consequences for cell function and cancer risk.

Two routes can plausibly carry these effects from the exposed individual to their offspring. The first is
sperm-mediated: RF exposure has been shown to cause DNA fragmentation, reduced maotility, and oxidative
damage in human sperm (De luliis et al. 2009; Agar wal et al. 2009; Adams et al. 2014 systematic review).
By the same mechanism that makes paternal age an established risk factor for de novo mutations in
children (older sperm carries more accumulat ed DNA damage, which can be mis -repaired or unrepaired
after fertilisation and transmit as new mutations), RF  -induced sperm damage is biologically plausible as a
route to heritable mutations in offspring. The component links are well -supported; the direct end -to-end
epidemiological demonstration in humans (RF -exposed fathers Y measurably elevated de novo mutation
rates in their children) has not been carried out at scale, though some animal studies have shown fertility

and developmental effects in the F1 offspring of RF -exposed parents.

2

! Biolnitiative 2022 Lai tally(74% of 391 RFR neurology papers report effects)

2 De luliis et al. 2009Mobile phone radiation induces ROS and DNA damage in human spermatozoa (R@® ONE);
Agarwal et al. 2008Effect of cell phone usage on semen anal(Bestility & Sterility); Adams et al. 201 &ffect of mobile
telephones on sperm qua&ji. systematic review(Environment International).
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https://bioinitiative.org/
https://doi.org/10.1371/journal.pone.0006446
https://doi.org/10.1016/j.fertnstert.2007.01.166
https://doi.org/10.1016/j.envint.2014.04.015
https://doi.org/10.1016/j.envint.2014.04.015

The second route is direct in utero exposure of the developing foetus, which can produce developmental
and behavioural effects in offspring without needing to transmit through gametes. Aldad et al. (2012) in
mice and Divan et al. (2008) in humans are the canonical references .1

(See the 3 slides below and refer back to the 2025 W.H.O. study in Section 6.)

REFLEX PROJECT 2000-2004
research teams
First study -Cell Studies (in-vitro) €3.1 million — Expected
“No Effect” as RF could not cause DNA damage.
Lots of DNA damage. How can this be? / R -
- j M«I:’T and m"
Something wrong with experiment! J'/ : j v Autorty, Hes
- [ &
Universiy of Hanover ‘J/ 0 0———— Free Unversta Berin
* New mechanism for DNA Damage via ortpmvinae QIR
production of Reactive Oxygen Species (ROS). s S 3 MO o Vonrn
niversay of Bordeaus. ') ’—'_ﬁﬁri T
. . . : o ¢ r f\f .-.___A- Inversety ra
* Found nothing wrong with experiment, done woawo ua L0 o/ & & .
by 12 research groups in 7 European countries P J \aVV
so there was a malicious attack on the ETH Zunch S 4l
integrity of lead researcher Prof Franz
Adlkofer. Delayed reporting

See:Health Freedom Event- Victor Leach

Stronger Effects

ELF Magnetic fields and RF EMFs pulsed/modulated by ELF are
recently found to Induce DNA Damage and Cell Death, in:

2005; De luliis 2009)

« Mammals (Lai and Singh; 1895;1996;1997: Ilhan 2004; Ferreira 2006
Mailankot 2009; Imge et al 2010)

|
|
I
« Cultured Cells (Diem et al. 2005; Markova et al. 2005; Caraglia et al. ‘
|
I
I
» Insects (Panagopoulos et al 2006; 2010; 2013; Lee 2008). ‘

e Human sperm (De luliis et al 2009; Agarwal et al 2009)

e Human oral mucosal cells of mobile phone users
(Yadav and Sharma 2008. Daroit et al 2015; Banerjee et al 2016)

DNA Damage and Cell Death findings,
have opened a New Chapter in the EMF-bioeffect
literature

Clinical Effects in humans
induced by Mob Telephony EMFs:

+ Changes in EEG patterns (Vecchio et al 2007; 2010)
* Decrease in Melatonin synthesis (Burch 2002).

+ Male Fertility impairment (decrease in sperm cell number and
mobility) (Agarwal 2009; Gorpinchenko 2014)
2'7

Dr Dimitris Panagopoulos YouTube presentation 2024
https://www.youtube.com/watch?v=wOQrxwNTxAhE

L Aldad et al. 2012 Fetal RF radiation exposure affects neurodevelopment and behavior in(8cientific Reports); Divan et al.
2008- Prenatal and postnatal exposure to cell phone use and behavioral problems in cl{Epielemiology).
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https://www.youtube.com/watch?v=P6jrULLhnCo
https://doi.org/10.1038/srep00312
https://doi.org/10.1097/EDE.0b013e318175dd47
https://www.youtube.com/watch?v=wQrxwNTxAhE

DNA damage ORsAA

EU Reflex study 2004, Adlkofer et al, 12 institutions, 3 million Euros

Ein typisches Bild nach RF-EMF Exposition von HL60 Zellen

Damage to DNA

Many oxygen and hydroxy radicals
(Rudiger DNA studies)

y+rradiation, 0.5 Gy

RF-EMF, 1800 MMz, SAR 1.3 Wkg, 24h, continuous wave

Comet assay test on cells in vitro Longer tail = more DNA damage (fragments)

Affects at 1800 MHz SAR 1.3W/kg less-than ICNIRP, ~ mobile phone signals

Effects similar to X-Rays (60 CT scans).

Results smeared by industry-linked researcher Lerchl. Cleared in 2010. RA vindicated in court, 2015
Lecture by Prof. Dr. Franz Adlkofer, scientific director of the VERUM foundation
https://microwavenews.com/news-center/german-court-moves-silence-critic-rf-dna-breaks
https://microwavenews.com/short-takes-archive/rich-rewards-bad-behavior

EMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation
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12. Neurotransmitter, brain -wave, and cerebral blood -flow effects:
MM Ms appear to alter the very delicate balance of neurotransmitters in the brain - in animal and human

studies. Such an alteration can readily cause many adverse psycho -neurological effects. ! See also the
ORSAA slide below.

Neurotransmitter changes ey
(number of receptors, levels, transporters)

Gamma-aminobutyric acid (GABA) imbalances:

anxiety, inner tension and excitability, tinnitus Neurotransmitter

(ringing in the ears), blurred vision, chest __\ Neurotransmitter
discomfort, irritability, oversensitivity Synaptic e _/' i transporter Axon
Dopamine imbalances: depression, fatigue, vesicle “ . terminal
learning disorders, irritability and outbursts Voltage- \\ Ny

Serotonin imbalances: migraines/headache, rapid  gated Ca* 8~ ‘#

heart rate/irregular heart-beat, tremor, Insomnia, channel 0 : Synaptic
fatigue, depression, reduced emotional control Postsynaptic ¥ % -¥—_Receptor  cleft
Acetylcholine imbalances: learning disabilities, density Dendrite

memory lapses, diminished comprehension,
slowed mental responsiveness, Attention Deficit
Disorder

Papers in ODEB show changes in all of these

Credit: https://commaons.wikimedia.org/wiki/File:SynapseSchematic_en.svg Thomas
Splettstoesser (www.scistyle.com)

BEMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation

1 See:Research Review V4 (a03760FSAA database ODEB 9 F ¥ SOGa / | i®IF2NASaé¢ Si0e | yR
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https://a037613.fmphost.com/fmi/webd/Research_Review_V4
https://dergipark.org.tr/en/download/article-file/5032457

MMM s, including short exposures , appear to cause abnormal changes in brain wave (EEG) characteristics
in human and animal studies. However, it is unclear how long these effects last, and what chronicity of
exposure is required to create lasting effects. !

MMM exposure in humans appears to significantly reduce the flow of blood to the brain: neurovascular
impairment. This appears so for even quite short exposure times. Again, it is unclear how long these

effects last, and what chronicity of exposure is  required to create lasting effects. However, in animal
studies, chronic exposures appear to lead to neuronal lesions, especially in the area of the temporal lobes.
2 (See also: Biological and health effects _ slide)

These three findings : neurotransmitter changes, EEG changes, and cerebral blood -flow changes - are
observationally distinct but appear mechanistically interconnected through the calcium  -influx and
oxidative cascade described in Mechanism 3, and through the BBB and structural -CNS effects described in
Mechanisms 7 and 10. The supplementary measurements of local brain glucose metabol  ism and skin
temperature during direct phone use are described separately in Mechanism s 6 and 13. (See also Section
15 on the EEG / cognitive -impact reading of these findings.)

13. Endocrine and metabolic perturbation:

Ongoing MMM exposure appears to perturb the functioning of the endocrine system and adversely affect
thyroid function. Elevated levels of hormones such as insulin and cortisol are known to consistently cause
inflammation, with chronic elevated levels of in  flammation leading to many chronic diseases. 3 (See also
Biological and health effects  slide above.)

Longer -term MMM exposure appears to reduce heart rate variability (HRV) in humans s especially if mobile
phon es are carried near the heart, and/or with long  -term substantial exposure to MMM (such as from
nearby mobile towers). HRV is a key indicator of autonomic nervous system regulation, metabolic and

immune system health, heart health, cognitive function, gener  al health and psychological health. *(The

HeartMath Institute has produced age -based norms for HRV.) It is currently unclear how long -lasting these

negative effects are, and what length of exposure would be needed to create permanent effects. 5

Medium -term exposure to MMMs from cell towers appears to consistently raise blood sugar level ssin
high correlation with exposure level to the cell tower radiation. ¢ Chronically raised blood sugar levels are
inflammatory at a systemic level, usually leading to a range of serious chronic diseases. This can include
diabetes, cardiovascular disease, neurodegenerative disorders and cancer. 7 (See also Biological and health
effects slide above; and Behavioral and Health Impacts _slide below)

SR

[atN

1 See:Biological and health effecslide: andResearch Review V4 (a03760RSAA database ODEB9 F¥FSOiGa / |
2SeeResearch Review V4 (a03760RSAA database ODEB 9 F FSH8A2 WA Saé¢ SiOo

3 Nonthermal biological effects of radiofrequency electromagnetic radiation: Mechanistic insights into male reproductive
vulnerability in the era of ubiguitous exposwé&cienceDiregiandResearh Review V4 (a03761@RSAA database ODEB
G9OFFSOGa /IGSI2NASae SHO0d0

“ Bellieni CV, Tei M, lacoponi F, Tataranno ML, Negro S, Projel /;,3A YA aX t SNNRYyS {3 . dz2y202]
FdzyOlA2y AYyFfdzSYOSR o6& Y20AfS LK2YyS dz@aSdoiR@INMAABSLLINEIY | yOe
2227.2011.02465 .x.

5 See:pdf-22362166, View of The Mobile Phone Electromagnetic Radiation Effects on Heart Rate Variability Buaaibn

Research Review V4 (a0376083SAA database ODEB9 F¥FSOGa /I 1S3I2NRAS&a¢ SO0

6 See:Power Systems, Telecommunications, and Diabetes | 6 | The Impact @ndfEMR Radiation From Cell Towers,

Wireless Devices Linked to Diabetes Epidemic

"See:Research Review V4 (a03760RSAA database ODEG 9 FFSOGa /1 GS3I2NRSaé¢ Sido
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14. Pineal Gland impairment & melatonin reduction:

Some studies have reported that ongoing MMM exposure may disrupt melatonin production by the pineal
gland (Burch et al. 2002 *; Davis et al. 2006 2 for related ELF findings); other studies have failed to replicate
the effect. The current evidence base for an RF Y melatonin link in humans is mixe d rather than settled.
The pineal gland sits below the blood -brain barrier and produces melatonin, which has well  -established
roles in circadian rhythm regulation, restorative sleep, and inflammation suppression. Melatonin also has
documented anti -cancer effects in vitro (particularly on hormone -responsive cancers such as some breast
cancers), and observational epidemiology shows shift workers - who have disrupted circadian rhythms and
reduced overnight melatonin - at modestly elevated cancer risk for sever al cancer types.

Putting these elements into a single causal chain RF Y reduced melatonin Y increased cancer risk in humans
is biologically plausible, but each link is contested and the chain has not been demonstrated end -to-end in
human studies. The defensible point this monograph makes is the risk mitigation one: where RF exposure
during sleep can be reduced at low cost - keeping Wi -Fi routers and mobile phones away from the

bedroom, switching to wired Ethernet, turning routers off at night - doing so removes a candidate

disruptor of overnight melatonin without requiring resolution of the upstre am causal -chain question.

Behavioral and Health Impacts: Thirty-four out of
38 studies showed a statistically significant associations

Behavioral or Health Impact

-

OR ranges:

Sleep problems - 1.90
to 5.99

—_

o N R 0 0 O N

Headache-1.32to
2.00

Number of studies

Hyperactivity/inattent
ion-1.28to 6.80

PTSD m
Fatigue =

Vertigo
School competence =

Anxiety
Joint and bone pain =
Obesity =

Migraine ==
Low fetal growth =

Headache m—
Total behavioral. . ——
Conduct problems m—
Depression
Muscle pain  —
Peer problems .
Seizures =
Skin itches =
Overall health status m
Increased HbA1c =
Nervousness =
Palpitation m

Sleeping problems I —

Hyperactivity/inatten. - —s——

Emotional problems
Hearing loss/tinnitus
Visual disturbances

= Behavioral or Health Impact

EMF Hazards Summit April 2025, Bonnie Tucker presentation

1 Burch et al. 2002Melatonin metabdite excretion among cellular telephone

users https://pubmed.ncbi.nlm.nih.gov/12456290/

2 Davis et al. 2006: Effects of6{x magnetic field exposure on nocturnas@fatoxymelatoningstrogens, luteinizing hormone,
and folliclestimulating hormone in healthy reproductisegge women: results of a crossover trial

- https://pubmed.ncbi.nim.nih.qov/16458540/
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15. Reproductive and developmental effects:

Chronic exposure to MMMs appears to have a very noticeable negative effect on fertility s in both animal
and human studies. *242 Male testes appear to be especially vulnerable to the effect of MMMs, with
impaired structure and function , including lowering of male testosterone levels in animal studies. 3
Pathways of damage are believed to be via oxidative stress, lipid peroxidation and DNA damage. 4

During development in the womb, high levels of exposure to MMMs appear to result in a significantly

higher incidence of neurodevelopmental disorders such as Autism/ASD and ADHD. 5 For pregnant mothers
with high levels of EMF exposure, this was associated w ith a trebling of miscarriage risk s compared to the
low-level exposure group . 1 |n human and animal studies, chronic exposure to MMMs is clearly linked

with disruptions in brain structure, decreased brain (synaptic) plasticity, and deceased cognitive f unction.
This is especially so during early developmental stages. © (See slide below)

Longitudinal In Utero Studies

2

® RF-EMF exposure measured prenatally, child
behavioral and health impacts measured
when child entered school

® Eliminates the effects of screen-time and blue
light

® 13 studies showed statistically significant
associations including
o Sleeping problems
Headache
Hyperactivity/inattention
Total behavioral difficulty
Conduct problems

O 0O O O

EMF Hazards Summit April 2025, Bonnie Tucker presentation

16. Immune -system effects:

MMMs appear to compromise the functioning of the immune system. 7 (See also: Biological and health
effects slide) In particular, Chronic EMF exposure appearsto reduce natural killer (NK) cell activity ,

3 Jangid et al. 2025Non-thermal biological effects of RF EMR: Mechanistic insights into maitedective vulnerability
(Reproductive Toxicology).

2 See:Nonthermal biological effects of radiofrequency electromagnetic radiation: Mechanistic insibtsnale reproductive
vulnerability in the era of ubiquitous exposwr&cienceDirecand 5032457

3 View of Biological effects of electromagnetic waves with emphasis on radio and microwave: An environmental carcinogen
4 See:5032457and The Impacts of Wireless Communication Electromagnetic Fieldsimmik

1Aldad et al. 2012 Fetal RF radiation exposure affects neurodevelopment and behavior in(8cientific Reports); Divan et al.
2008- Prenatal and postnatal exposure to cell phone use and behavioral problems in clihigiemiology).

2Salford et al. 2003Nerve cell damage in mammalian brain after exposure thl Gficrowaveg Environmental Health
Perspectives); Aldad et al. 2042etal RF and neurodevelopment in m{Seientific Reportsl) RSAA ODEB databa&ifects
Categories

7See:Research Review V4 (a03760RSAA database ODE& 9 F F SO G & / I ( SERINKVE@Eear Sdil Oapv@rs dt Y R
Greater Risk of ChronicY Ydzy S { iN’&da w [/ KAfRNBydYa | SIHftiGK 5SFSyas
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https://www.sciencedirect.com/science/article/abs/pii/S0890623825002588?via%3Dihub
https://dergipark.org.tr/en/download/article-file/5032457
https://waocp.com/journal/index.php/apjec/article/view/308/1261
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https://www.taylorfrancis.com/chapters/edit/10.1201/9781003201052-9/impacts-wireless-communication-electromagnetic-fields-human-reproductive-biology-kasey-miller-kiara-harrison-jacinta-martin-brett-nixon-geoffry-de-iuliis
https://doi.org/10.1038/srep00312
https://doi.org/10.1097/EDE.0b013e318175dd47
https://doi.org/10.1289/ehp.6039
https://doi.org/10.1038/srep00312
https://www.orsaa.org/orsaa-database.html
https://www.orsaa.org/orsaa-database.html
https://a037613.fmphost.com/fmi/webd/Research_Review_V4
https://childrenshealthdefense.org/defender/people-living-near-cell-towers-chronic-immune-stress-risk-india-study/?utm_source=cc&utm_medium=email&utm_campaign=defender&utm_id=20260310
https://childrenshealthdefense.org/defender/people-living-near-cell-towers-chronic-immune-stress-risk-india-study/?utm_source=cc&utm_medium=email&utm_campaign=defender&utm_id=20260310

weakening cancer surveillance. ! As was glaringly self -evident over the last few (pandemic ) years,
possessing a superbly functioning immune system (both innate and acquired) is critical to maintaining

short -term and long -term human health. Further, as the immune, endocrinal and neurological systems are
closely and dynamically intertwined, delet erious effects on immune function will rapidly undermine healthy
function of the neurological and endocrinal systems. Owing to the integrated nature of all bodily systems,
negative health effects will eventually become systemic.

' oPaalcWadcaipgOabpaceégaale
17. Cancers and tumours:

Long-term MMM exposure appears to cause rare cancers or tumours in animal and human studies -

including brain gliomas and meningiomas in human studies. 2 The Interphone Study published in 2010 3
reported an elevated risk of brain glioma in the heaviest mobile phone users - an odds ratio of 1.40 (95% CI
1.03s1.89) for those whose cumulative call time exceeded 1,640 hours, approximately equivalent to 30

minutes of daily phone use sustained over ade cade. The signal was stronger when the analysis was

restricted to gliomas appearing on the same side of the head as the phone was usually held: an odds ratio

of 1.96 (95% CI 1.22s3.16). The study authors cautioned that methodological limitations preclude f irm

causal conclusions from any single number, but the elevated risk in the heaviest -use subgroup, and the
asymmetry favouring same -side-of-head t umours, both point in the same
independent body of work reports higher odds rat  ios in similar long -term, high -use cohorts. *

With the significant increase in breast cancer in the Western world, it is hypothesized that as MMMs appear

to lower melatonin production  , the reduced level in the body then allows cancers such as breast can  cers,

to proliferate. That is, melatonin is one of t®{Sebodyt
slide below, Epidemiological Studies of Note) Gliomas in the brain are usually fast -acting and untreatable,

and in humans are usually on the side of the brain most exposed to cell phone radiation. As already

discussed in Section 6.2, the W.H.O. studyin2025 concl uded there is ¢gmoder ate c:
increased risk of some rare tumours in animal studies - such as pheochromocytomas in the adrenal glands

and hepatoblastomas in the li ver. ” There is also a known link between females who carry their phones in

their bras, and subsequent breast cancers in this exact area of high exposure. 8 (See also: Biological and

health effects slide)

! See:https://greenmedinfo.com/blog/emfdinked-cancerautoimmunityimmunedysfunction

2See5032457

3 Interphone Study. Results update. 2008p://www.next-up.org/pdf/Interphone IARC e2ults update.pdf

4Hardell & Carlberg 2020 Stockholm 5G measurement campaigpects on the ICNIRP 2020 Guidelines on Radiofrequency
Radiation(World Academy of Sciences Journal).

5> Pineal melatonin level disruption in humans due to electromagnetic fields and ICNIRP Ruotitded ; and

Research Review V4 (a037613)

6 VView of Biological effects of electromagnetic waves with emphasis on radio and microwave: An envirowa@talgen
TWIAIK /[ SNIIFAYyGeQ / StEVYREMSAWI REKAVYARHES[ AV h SR( dzadd5@32467Ra  w
8 Health Freedom EventVictor LeachandResearch Review V4 (a03760RSAA database ODEG 9 FFSOG&a /I 6S32
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EPIDEMIOLOGICAL STUDIES OF NOTE
= Interphone (2000-2004) = glioma in the group with the heavy users (cummulative hrs 21640 h) 30 mins/day

Delayed reporting 2010. Higher risk for ispsilateral use and temporal tumours.

Organ
2708 Glioma Brain
2409 Meningioma Brain
1100 Acoustic Neuroma (Vestibular  Acoustic nerve
Schwannoma)
400 Parotid gland Salivary gland

= CERENAT multicenter French case-control study 2004-2006.

= Among heaviest users (cumulative duration =896 h), time since first use was occasionally less than 5 years (1 1%)
but mostly 5— 9 years (49%) and 10 years and more (40%). 54 mins / day

+ 33 % commercial agents, lawyers or sales people

+ 22% chief operating officers, production & operation managers
*  62% reported occupational mobile phone use.

= COSMOS Study (75,993) (2011-2015) Finland, UK Sweden

= —Self reported vs Telco usage figures - 14% reported health effect following use

SeeHealth Freedom Even¥ictor Leach

18. End-organ symptom presentations:

This entry collects four end -organ effect categories reported in association with MMM exposure. They are
included here as observed presentations rather than as proposed mechanisms; their underlying
mechanistic literature is less developed than the preceding mechanisms in this Section.

Visual effects.

MMNMs (especially 5G waves) may heat the liquid inside the eyes (aqueous humour), potentially causing
damage to the eyes and to vision. Also, visual perception disturbances are reported, and a sensation of

gburning ey e s¥See asoRimogimalcand.healih effects  slide)

Hearing effects.

More recent studies have identified damage apparently accruing from cell phone radiation. 2
Musculoskeletal effects.

Even shorter -term MMM exposure may cause joint and muscle pains, likely owing to inflammation and

mitochondrial damage. 2 (See also Biological and health effects _ slide)
Dermatological effects.

MMMs (especially 5G) may cause skin abnormalities, itching, burning sensations, and even lesions.  *d (See
also: Behavioral and Health Im slide)

1 See:Behavioral and Health Impacstide; andResearch Review V4 (a03760RSAA database ODE@ 9 FFSOGa /I G S
etc.

2 View of Biological effects of electromaditewaves with emphasis on radio and microwave: An environmental carcinogen

3 See:Behavioral and Health Impacstide; andResearch Review4 (a037613DRSAA database ODEB9 F FSOGa /I G S:
etc.
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For further investigation of the above mechanisms, see the ORSAA website (  www.orsaa.org ), and the work
of Dr M Pall, Dr D Panagopoulos, Dr P Heroux, & Dr D Belpomme. See also the early, prescient Lancet
Planetary Health 2018 article titled, Planetary electromagnetic pollution: it is time to assess its impact.

IEféeévachbéOémwebdldPe d0eP¥UY xT Ue d @UgreY U

14.5.1 Oceania Radiofrequency Advisory Association ( ORSAA review of effects of use of real -world
devices, and of living near to mobile phone base stations

ORSAA is a fully independent, not -for -profit Australian organisation that has zero ties to industry o r
government. One of its main purposes is to collate and disseminate quality, peer -reviewed scientific
studies on the effects on humans from exposure to electromagnetic radiation s including the full spectrum
of man -made microwaves. Scientists and research ers at ORSAA have made multiple submissions to the
Australian Governments of the day, regarding concerns that current RF  -EMF safety levels (including MMMs)
are inadequate to protect public health. ORSAA scientists frequently publish studies and reviews in the

scientific literature. 2

In December 2022, McCredden (ORSAA) et al. wrote in a published review:

g experiments i nvest i gwotlddavigesandphe epdemeomgy Studiesexamimiagl
the effects of living near mobile phone base stations were extracted from ODEB [ORSAA database] and
the number of papers showing effects was compared with the number showing no effects. The results
showed that two-thirds of the experimental and epidemiological papers found significant biological
effects. Thebreadth of biological and health categories where effects have been found was subsequently
explored, revealing hundreds of papers showing fundamental biological processes that are impacted,
such as protein damage, biochemical changes and oxidative stress?

14.5.2 International Commission on the Biological Effects of Electromagnetic Fields  (ICBEEMF)
Research (2022)

The ICBEEMFis a non-governmental, not -for -profit organization, formally recognized by the W.H.O. 4

(However, based on a current W.H.O. Web page, the W.H.O. clearly does not concur with many of the key
findings determined by ICBE -EMF. ") ICBEEMF is comprised of a multidisciplinary consortium of scientists
and doctors (and related professionals) invo Ived with research related to the biological and health effects
of electromagnetic frequencies. Their investigations into EMF frequencies covers all the microwave

frequencies > ICBEE MFYs mi s protectrpublicsandterovironmental health, and is focuse  d on ensuring

the protection of humans from the harmful effects of non -ionizing radiation. Its primary approach is to
make global exposure recommendations, based on the best, peer  -reviewed, scientific research
publications. Pid

In this paper, we show how the past 25 years of extensive research on RFR [radio frequency radiation]
demonstrates that the assumptions underlying the FCC's and ICNIRP's [U.S. regulatory agencies] exposure
limits are invalid and continue to present a publi ¢ health harm. Adverse effects observed at exposures
below the assumed threshold SAR include northermal induction of reactive oxygen species, DNA

damage, cardiomyopathy, carcinogenicity, sperm damage, and neurological effects, including

1 See:Planetary electromagnetic pollution: it is time to assess its imp@be Lancet Planaty Health

2 https://www.orsaa.org/aboutus.html

3 See:https://www.frontiersin.org/journals/publichealth/articles/10.3389/fpubh.2022.986315/fulland Antennas for Body
Centric Wireless Communications at Millimeter WakiedNacer Chahatt al.

4 Radiation and health

5Who We Are International Commission on the Biologicalegts of Electromagnetic Fields
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electromagnetichyper sensi ti vityQ Thus, urgently needed are
humans and the environment. These limits must be based on scientific evidence rather than on

erroneous assumptions, especially given the increasing worldwide exposures of peopt and the

environment to RFR, including novel forms of radiation from 5G telecommunications for which there are

no adequate health effects studies.?

14.5.3 Authors (March 2026) argue that wireless radiation limits are 15  -900 times too high to protect
against cancer risks

According to a recent analysis (March 2026 ), 2 safety limits for radiofrequency (RF) radiation emitted by cell
phones, Wi -Fi routers, cell towers and other wireless devices are at least 15 -900 times too high to protect
people from cancer risk. The authors were scientists with the International Commission on the Biological
Effects of Electromagnetic Fields 2 (ICBEEMF).The press release stated:

Current FCC and ICNIRP public exposure limits need to be reduced by at least 200 times to maiain an
acceptable environmental cancer risk of 1 in 100,000. 4

The authors also concluded that current safety limits are 8 to 24 times too high to protect against male
reproductive harm, including decreased sperm count, sperm vitality and testosterone leve Is.

The researchers explained that the Federal Communications Commission (FCC) and the International
Commission on Non -lonizing Radiation Protection 5 (ICNIRP) set their wireless radiation safety limits based
on a handful of studies from the 1980s. The studies, wh ich had small sample sizes, measured only the

short -term impact of RF radiation at levels high e nough to heat human tissue.

Ronald Melnick, Ph.D ,, a retired toxicologist from the National Inst itute of Environmental Health Sciences

and the studybds | ead -BMFtprlessreleases®™f dati ngower h @8&Et s need t
abandon these obsolete guidelines, and conduct rigorous risk assessments using modern toxicological

dat a. 3

Joel Moskowitz, Ph.D., director of the Center for Family and Community Health at the University of

Cali f orni a, Berkel ey, and one of the studyYdYs author s, S
emitting wireless radiation; yet government regulations do not account for the chronic, low -level exposures
they create. 3

For their report, Melnick and Moskow itz applied standard risk-assessment methods developed by the U.S.
Environmental Protection Agen cy (EPA) to review experimental (animal) research on RF radiation

conducted during the last 30 years. Their recommended exposure limits were based on an average human
daily exposure level of 8 hours to wireless radiation.

The study comes as the FCC continues to fail to comply with a 2021 Court order to provide a satisfactory
explanation for how its current limits -whi ch havendt been -wageduatelyepdotedi nce 199

human health . The Court order directed the FCC to r eview 11,000 pages of evidence supporting claims that
wireless radiation at levels currently allowed by the FCC, harms people - especially children.

1 Scientific evidence invalidates health assumptions underlying the FCC and ICNIRP exposure limit determinations for
radiofrequency radiation: implications for 5®WMed

2 See:Exposure limits to radiofrequency EMF do not account for cancer risk or reproductive toxicity assessed from data in
experimental animals | Environmental HealttSpringer Nature Link

3 See:Who We Are International Commission on the Biological Effects of Electromagnetic Fields

4 See:gress release
SICNIRRs ased St SOGAY 3 AINBdAzL) gAGK af 2y 3ad
a
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For an extremely in -depth and comprehensive review of alleged health impacts of MMMs, the reader is
encouraged to access the 1,000 * page monograph (2020) by Dr RN Kostoff, an eminent U.S. scientist( Wh o ? s
Who in Science & Engineering 2006and Outstanding Intellectuals of the 21st Century 2006). *
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Multiple explanations for why research outcomes in the area of MMMs are so varied and for why definitive

statements of causal health dama ge remain contested, have already been discussed in  Section 9 and
Section 12 above.

In addition, according to accepted scientific research protocols, establishing a direct causal relationship
between one variable and another, is a complex, ongoing endeavour in research and experimentation. For
example, one key requirement is successful replication of study outcomes, which rarely occurs as funding
in this area is usually not available for replication studies. Furthermore, it is always difficult to rule out
unknown or unmeasured variables which may be at least partly affecting outcome measures.

Owing to the above (and additional) challenges, it is common practice for the outcomes of scientific

investigations to be cautiously worded, even when it appears highly likely that a direct causal relationship
has been established. (Examples of common cautious phr
bet ween X and YJ3,; and, ¢@there appears to be a strong a

Accordingly, in this monograph the writer has avoided any absolute statements on a causal link between

MMMs and resulting heal t lappdassmag ec,a uisresit, e aad wsisrignid ar |l y
choice of wording by the writer i-svelicontemnnadddgodcatdlyse asdi g n a |
indeed require, urgent Government -funded research.

As previously acknowledged above, with the current state of the research literature, many of the
mechanisms discussed in this monograph remain contested, and not accepted as se ttled by all regulatory
or medical authorities.

Supporters of an unbridled rollout of 4G and 5G cell towers and other MMMs seem highly inclined to

reference the set of studies where no apparent deleterious health harms from MMM exposures were

found. Such r eferencing is usually made without any understanding of specific experimental methodology,
without specific critique of why methods have been dee
health effects, and without clarity on the potential conflicts of interest of the researchers. In addition,

proponents of MMMs being safe for humans are usually at a loss to produce (exact) replication studie s,

where the initial study harmful outcomes were subsequently unable to be replicated.

Despite all the challen ges and limitations discussed immediately above, the epidemiological precepts that
establish causality are well known 2 and in the opinion of the writer, the case for the  elevated probability
that MMMs can cause multiple health harms , has been reasonably e stablished in this Section s and in the
preceding Section 13.

! Seehttps://stop5g.lu/wp-content/uploads/2020/06/LARGEST UNETHICAL MEDICAL EXPERIMENT FINAL.pdf
2 See:https://pmc.nchi.nlm.nih.gov/articles/PMC1898525/

D.R. Lyons EMFRadiation: Areyousure it s not i July2026i n


https://stop5g.lu/wp-content/uploads/2020/06/LARGEST_UNETHICAL_MEDICAL_EXPERIMENT_FINAL.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC1898525/

The firm opinion of the writer is that the accumulative weight of evidence presented in this Section lies far
beyond sufficient to invoke the Precautionary Principle , requiring an immediate embargo on increasing
MMM exposures in New Zealand . This embargo must be in place until health risks for the entire population
have been urgently, independently and critically assessed. In addition, there will be real urgency for

relevant Health and Safety Legislation, to become coherent with the resulting hazard identification and risk
analysis.

“ Thermard' Says non-therma
effects present a concerning

health risk, and more »

,  significant proportion of the -
Population may be impacted,

) What does it
do to kids?

Al-generated picture

RETURN TO CONTENTS PAGE
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Opening note
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All statements in the bullet -points below withcasual -soundi ng | anguage are to be r
opinion and interpretation, with acknowledgement th at this is not settled science and that current
Government regulations are notin a greement with at least some of these statements .

A note on the citations in this list

Many of the symptom claims below are anchored on the ORSAA database categorisation page ("Effects
Categories"), which is a useful aggregator but is not itself a peer -reviewed primary source. That said,
ORSAA states that it only curates quality research that is published and peer  -reviewed. The ORSAA
database is sufficient evidence to flag a topic as deserving  risk mitigation consideration; it is not sufficient
evidence to c laim that any specific symptom is established as RF -caused. Where strong peer -reviewed
primary or meta -analytic citati ons are available - such as for tinnitus, cognitive effects, sleep / EEG effects,
and headaches - those have been added below in addition to the ORSAA reference s. For the remaining
symptoms, the ORSAA-database reference is preserved , but the reader is asked to read the claim with the
same weight as the original ORSAA categorisation supports.

Some apparent neuropsychological effects on humans

A range of cognitive, mood and other brain -related effects on humans, apparently resulting from exposure
to man -made microwaves, have been reported *:

1. Poor short -term and long -term memory. 2 (See:Cognitive function effects slide; Location of EMF
Exposure and Type of Memory Decline slide; Biological and health effects slide; Mood, mental
health and behavioral effects  slide; and Research_Review V4 (a037613)ORSAA database ODEBs
gEffects CatSparificrpeee-vdewedtsuppojt: Foerster et al. (2018) reported a dose -

response association between cumulative RF brain dose from mobile  -phone use and figural -
ibid

memory performance decrement in 700 Swiss adolescents over one year

2. ¢Brain fogd, with sding waorabiltydogacus tird coacergratey poer ability to
follow conversations, poor ability to think rationally and sequentially, poor planning ability, etc.
(See: ¢Brain ef EdEBqduresrd Cageitiveo[ledliree vslide; Cognitive function
effects slide; Biological and health effects slide; Mood, mental health and behavioural effects _slide;
and Research _Review V4 (a037613)ORSAA database ODEBs¢ Ef f ect s CatMNogor i es 3 e
citation strength: subjective cognitive complaintsofth i s ki nd (¢brain fogd) are
EHS symptom surveys but the specific peer -reviewed primary literature on RF and subjective
cognitive impairment is thin. The closest objective -measure study is the Foerster et al. (2018)
figural -memory dose -response finding in Swiss adolescents already cited in the Memory bullet
above.

ibid

! Note: As perSections 13 and 140 attempt has been made to isolate specific (rmaade) microwave characteristicsuch as
frequency,wave length and power densitythat are apparently involved in producing the documented effects. Rather, any
apparent effect will be delineated, as long as the microwaves involved werennaaie.

2 Foerster et al. 2018Adolescents' memory performance and individual brain dose of microwave radiation from wireless
communication(Environmental Health PerspectiveS)pinitiative 2022 Lai tally (74% of 391 RFR neurology papers report

effects)
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ORSAA Brain effects

Oceanla Radiofrequency
(ORSAA Database ODEB)

Sdentific Advisory Association

All papers
Research results Children and
2 :(13 adolescents
<<
v 120
QO: 100
= 80 81 papers
s 60
E % . * Effects 22
e |
: % 20 = - - - * No Effects 9
Q. 4=
25 & o < & é\o«‘\ @QO” * Uncertain
a &S & & oS o P Effects 15
S S s & S
3 S =
N
£ S
=0
=

m No effects found W Effects found

EMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation

3. Chronic mental and physical fatigue °d 291 (See:Sleep and well -being effects slide; Cognitive
function effects slide; Behavioral & Health Impacts slide; Biological and heal th effects slide; and
Research_Review V4 (a037613)ORSAA database ODEBs ¢ Ef f ect s Ca tSperifiopeee-s3 et c
reviewed support: Hutter et al. (2006), Occupational and Environmental Medicine, surveyed 365
adults living within 600 m of mobile -phone base stations in three Austrian rural and urban areas.
Fatigue, headache, and concentration difficulties were the most frequently reported symptoms,
with prevalence correlating with measure d RF field strength at the residence. The study is cross -
sectional and self -report and does not establish causality, but it remains the most  -cited single
observational study on base -station residence and fatigue. 2

4. Dizziness 3 (See:Behavioral & Health Impacts slide; and Research_Review V4 (a037613)ORSAA
database ODEBs¢ Ef f ect s C a t Notg onrcitagon sirength: dizzipess is report ed in
symptom surveys of populations living near mobile  -phone base stations (see Hutter et al. 2006
cited at the Chronic Fatigue bullet above) and is one of the symptoms most commonly reported by
individuals self -identifying as EHS -affected. Specific peer -reviewed primary literature on RF and
dizziness as a standalone symptom is thin; the broader case rests on the symptom -survey
aggregation and on the plausible mechanistic connections to cerebral blood -flow changes ( Section
14 Mechanism s 4 and 12) and vestibular system perturbations.

5. Headaches " (See:Sleep and well -being effects slide; Behavioral & Health Impacts _slide; Biological
and health effects slide; and Research_Review V4 (2037613 ORSAA database ODEBs¢ Ef f ect s
Cat egor i gpecific pmdr-cevigwed support: Schreier et al. (2006), Swiss cross -sectional survey

! See:Genotoxic Effects of Wireless Communication Electromagnetic Fields | 7

2 Hutter et al. 2006 Subjective symptoms, sleeping problems, and cognitive performance in subjeaisndan mobile phone
base station{Occupational and Environmental Medicine).

3 See:Genotoxic Effects of Wireless Communication Electromagnetic Fields | 7
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of 2,048 adults, reported headaches as the most frequent symptom attributed to mobile -phone use
among self -reported EHS -affected individuals; Frey (1998) reviewed the historical microwav  e-
headache literature. *

6. Constant ¢@€ringing i2eetIeepaedavellsbging(effetts sidetands )
Research_Review V4(a037613) ORSAA database ODEBs¢ Ef f ect s Ca tSperifiapeee-s 3 et ¢

reviewed support: Hutter et al. (2010), surveyed 412 mobile -phone users and reported an
association between higher -intensity phone use and increased tinnitus prevalence; replicated in
Medeiros & Sanchez (2016) systematic review. 3

7. Agitation, aggression, hyperactivity and conduct difficulties  “ (See:Behavioral & Health Impacts
slide; Mood, mental health and behavioral effects slide; and Research_Review V4 (a037613 ORSAA
database ODEBs¢g Ef f ect s C at Sperificrpéeee-redewead tsuppoit: this is one of the better -
evidenced developmental -behavioural endpoints in the literature. Divan et al. (2008), Epidemiology,
analysed data on 13,159 children from the Danish National Birth Cohort and reported a significant ly
increased risk of behavioural problems (hyperactivity, emotional problems, conduct difficulties) in
children whose mothers regularly used cell phones during pregnancy and who themselves used cell
phones in early childhood. The 2012 follow -up by the same group, with 28,745 children, confirmed
and strengthened the association. Sudan et al. (2016) extended the cohort's follow -up to age 11 and
reported that children whose cellphone exposures began prenatally or at age 7 had increased odds
of emotional and be havioural difficulties at age 11 (OR 1.36 s1.58 depending on exposure window),
after socio -economic adjustment. 5 See also Section 14 Mechanism 15 (Reproductive and
developmental effects) for the in utero exposure pathway.

8. Anxiety, nervousness, obsession -compulsion, post -trauma stress (See:Behavioral & Health Impacts
slide; Brain effects slide; and Research_Review V4 (a037613 ORSAA database ODEBs¢g Ef f ect s
Cat e gor i Motedbn aitation stjength: anxiety and related affective symptoms are commonly
reported in EHS symptom surve ys (see Hutter et al. 2006 at the Chronic Fatigue bullet) but the peer -
reviewed primary literature on RF -EMF and clinically -defined anxiety disorders is thin. The most -
cited synthesis arguing for an RF Y neuropsychiatric -effects link is Pall (2016), Journal of Chemical
Neuroanatomy, which reviews mechanistic and observational studies on EMF and depression /
anxiety | sleep disorders. ,Whilédetkemllysaqeptedbf expgertsMiGCC me ¢
this field ©, is not fully accepted in the mainstream li terature (see Section 1 4 Mechanism 3); the
revi ewds | iterature collation remains a useful agg!
replacement for the missing primary RCT -level evidence. *

1Schreier et al. 2006Prevalence of symptoms attributed to EMF exposure: Swiss-semgmnal surveySozial und
Praventivmedizin); Frey 1998{eadaches from cellular telephones: are they real and what are the implicai{Environmental
Health Perspectives).

2 See:Genotoxic Effects of Wireless Communication Electromagnetic Fields | 7

3 Hutter et al. 2006 Subjective symptoms, sleeping problems, and cognitive performance near base s(@coupational and
Environmental Medicine) ; Medeiros & Sanchez 20I6nitusand cell phones: role of RF radiation (systematic review)
(Brazilian J. Otorhinolaryngology).

4 https://childrenshealthdefense.org/defender/adolescercellphonesmind-health-well-being/ and 5032457

SDivan et al. 2008 Prenatal and postnatal cell phone exposure antzwoural problems in childre(Epidemiology); Divan et
al. 2012- Cell phone use and behavioural problems in young chil(@eEpidemiology and Community Health); Sudan et al. 2016
- Prospective cohort analysis: cellphone use and emotional/behavioural difficulties at 4deBdidemiology and Community
Health).

6 See:EMF*D[book] by Dr J Mercol&MF*D: 5G, Wifi & Cell PhorEsdden Harms and How to Protect Yourself : Mercola,
Joseph: Amazon.com.au: Books

" Pall 2016 Microwave frequency EMFs produce widespread neuropsychiatric effects including depi@s<itvemical
Neuroanatomy). Review article; contested mechanism (see Section 14 Mechanism 3).
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https://doi.org/10.1136/oem.2005.020784
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https://doi.org/10.1016/j.jchemneu.2015.08.001

9. Low mood or depression ! (See Brain effects slide; Behavioral & Health Impacts slide; and
Research_Review V4 (a037613)ORSAA database ODEBs¢ Ef f ect s Ca tNotg onrcitaion 3 et ¢
strength: as with anxiety (see above), depression is widely reported in EHS symptom surveys but
the peer -reviewed primary literature on RF -EMF and clinically -defined depression is thin. The Pall
(2016) review cited at the Anxiety bullet covers both endpoints. Observational support comes from
cross-sectional symptom surveys (Hutter 2006) 2 and from the broader literature on RF effects on
neurotransmitter systems ( Section 14 Mechanism 11).

10. Poor sleep 2 (See:Sleep and well -being effects slide; Behavioral & Health Impacts _ slide; and
Research_Review V4 6037613) ORSAA database ODEBs¢ Ef f ect s Ca tSperifiaopeee-s 3 et c
reviewed support: this is one of the better -evidenced symptoms in the literature. Mohler et al.

(2010), Bioelectromagnetics, used personal RF dosimetry in a cohort of 1,375 adults and reported a
small but statistically significant association between higher measured RF exposure (particularly

from mobile -phone base stations) and self -reported sleep -quality impairment. Altpeter et al. (2006),
Environmental Health Perspectives, reported su bstantial sleep -quality improvements among
residents of Schwarzenburg, Switzerland, following the 1998 shutdown of a nearby shortwave
broadcast transmitter - a natural -experiment design that is rare and methodologically informative

in this literature. # At the polysomnography level, see also the EEG / sleep -spindle changes
described at the Cortical effects bullet below and the broader pulse -modulated -RF sleep-
architecture literature (Lustenberger et al. 2013 %).

11. Cortical effects, such as EEG changes in alph a waves and slow -wave sleep spindles. These are
among the more consistent and replicated effects in the human pulse -modulated -RF EEG literature
(see review by Regel and Achermann, 2011 8, and the broader literature cited at  Section 13 above).
The EEG changes are typically small in magnitude (a few percent in alpha -band power; small shifts
in spindle frequency) and have not been consistently accompanied by measurable cognitive
changes on standard cognitive testing in the same subjects.  Two readings of this pattern are
defensible and the document leaves both on the table for the reader. The first reading is that
detectable physiological response without functional cognitive impact suggests the body responds
to RF in measurable ways but th e responses do not necessarily translate to  measurable harm at the
exposure levels tested. The second reading is that small but reproducible EEG changes are an early -
warning signal of cellular or neural stress that may precede measurable cognitive effects,
particularly under longer -term exposure or in vulnerable populations not yet tested. Neither
reading is conclusively supported; they reflect a genuine open question about the relationship
between detected physiological change and clinical relevance. The d ocument's precautionary /[ risk
mitigation case does not depend on resolving this - it depends on the broader body of mechanism

! SeeKids Who Get Cellphones Before Age 12 at Higher Risk of Obesity, Depression, Pemd&tesmwtoxic Effects of

Wireless Communication Electromagnetic Fields | 7

2 Hutter et al.2006- Subjective symptoms, sleeping problems, and cognitive performance in subjects living near mobile phone
base station{Occupational and Environmental Medicine).

3 See:Kids Who Get Cellphones Before Age 12 at Higher Risk of Obesity, Depression, P@mdS¥dpR 3 Q { € SSLIA y 3
Linked to Wireless Radiation, Screeasd

https://www.researchgate.net/publication/6124296 Regel SJ Tinquely G Schuderer J Adam M Kuster N L-andolt H
P_et alPulsed radifrequency electromagnetic fields dose

dependent effects on sleep the sleep EEG and cognitive performance J Sleep Res 1625

5Mohler et al. 20106 Effects of everyday RF EMF exposure on sleep quality-seatisnal studyBioelectromagnetics); Altpeter

et al. 2006- Shortwave magnetic fields on sleep quality and melatonin cycle: Schwarzenburaigivat study
(Bioelectromagnetics).

5 Lustenberger C et al. (2013), "Stimulation of the brain with radiofrequency electromagnetic field pulses affeets sleep
dependent memory consoladion,” Brain Stimulation 6(5):8@B11.

6 See:https://link.springer.com/article/10.1186/147&69%10-10; https://pubmed.ncbi.nim.nih.qov/21266038/
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https://www.researchgate.net/publication/6124296_Regel_SJ_Tinguely_G_Schuderer_J_Adam_M_Kuster_N_Landolt_H-P_et_alPulsed_radio-frequency_electromagnetic_fields_dose-dependent_effects_on_sleep_the_sleep_EEG_and_cognitive_performance_J_Sleep_Res_16253
https://doi.org/10.1002/bem.20598
https://doi.org/10.1002/bem.20183
https://link.springer.com/article/10.1186/1476-069x-10-10
https://pubmed.ncbi.nlm.nih.gov/21266038/

and outcome evidence presented in  Sections 11 and 12 - but readers should know that the EEG -
effect literature, while consistent, has not yet shown the cognitive -impact bridge it would need to
demonstrate harm directly.

ORSAA

Sleep and well-being effects
e N I

Headache’Migraine Chiu et al 2014 Taiwan 2042 11-15
. . L . Telephone intervi

MP use was associated with a significantly increased A AT

adjusted odds ratio for headaches and migraine

Fatigue Zheng et al 2015 China 781 School age
questionnaire

association between fatigue and MP usage
Sleep and well-being Redmayne et al 2013 New 373 High
Wireless MP and CP use: increased risk of headaches, feeling e z:z;::]ts
down/depressed, waking in the night, sleepiness at school,

tinnitus (wired headsets)

Sleep disturbances Munezawa et al Japan 94,777 High
2011 school

MP use after lights out: short sleep duration, subjective poor
students

sleep quality, excessive daytime sleepiness, and insomnia

EMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation

12. Reduced verbal expression and comprehension in children  (See:Mood, mental health and
behavioral effects  slide; and Research_Review V4 (a037613) ORSAA database ODEBs¢ Ef f ect s
Cat e gor i 8peciic peer-cevigwed support: Birks et al. (2017), Environment International,
pooled prenatal -cellphone -use data and child behavioural -problem outcomes from five European
birth cohorts (Denmark, Korea, Netherlands, Norway, Spain), totalling 83,884 mother -child pairs,
and reported a clinical -range odds ratio of 1.28 (95% CI 1.12, 1.48) for hyperactivity/inattention
problems at age 5 s7 among children whose mothers reported high prenatal cell phone use.

1

Hyperactivity/inattention at this developmental window is associated with reduced expressive and
receptive language performance. The effect persisted after adjustment for socio -economic and
other potential confounders. See also  Section ¥ Mechanism 15 (Reproductive and develo pmental
effects) for the broader prenatal exposure literature. 0

1Birks et al. 2017 Maternal cell phone use during pregnancy and child behavioural problems in five birth c(@&nvisonment
International).

D.R. Lyons EMFRadiation: Areyousure it s not i July2026i


https://a037613.fmphost.com/fmi/webd/Research_Review_V4
https://doi.org/10.1016/j.envint.2017.03.024

Cognitive function effects G
T S [ S [T ™S

Reaction time, attention, focused attention, memory * Kolodynski et al 1996 Skrunda, 9-1
RT longer for 9-12 yrs Exposure to pulsed radar  Latvia

Memory capacity smaller boys and girls g=lionlezposedialeoptiol
Motor reaction time greater for girls

RT greater for girls

Perception (audio and visual), Neuromuscular and Cognitive functions Grigoriev et al 2019 Moskow 161 users  6-17
1. Increase in reaction time to sound and light region 370

2. more errors in phonemic perception and recognition; IongitEJdinaI S it

3. deterioration in arbitrary attention and semantic memory; over time § to 17 years

4. increased fatigue and decreased working capacity of muscle

5. safe mode of use devices statistically significantly improve ALL indicators

Memory Schoeni 2015 Central 439 grade 7-9
cumulative duration and of wireless phone use and RF-EMF dose negatively questionnaire (recall last 6 Switzerland
associated with memory (stronger for figural than verbal memory) months) + rural and
operators recorded use urban
Memory Foerster 2017 Switzerland 669 grade 7-9

Decreased figural memory scores in association with an increase in RF-EMF

brain dose scores for both CP and MP use

EEG and memory task Krause et al 2009 Finland 15 10-14
modulation of brain oscillatory responses in children in the approximately 4 - 8 Exposure or not to GPS

Hz and approximately 15 Hz EEG frequencies during cognitive processing of prlbeE| i pclirEs e

auditory memory and memory search task e
ry ry ry brain oscillatory EEG

EMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation

EMF Exposure and Cognitive Decline: Ten out of
| | studies showed a statistically significant association

5 out of 5 studies showed an association 5 out of 6 studies showed an association

EMF Hazards Summit April 2025, Bonnie Tucker presentation
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Location of EMF Exposure and Type of Memory Decline

e Decrease in figural memory for

Logic
students with right-side preference

Personality

but no decrease in verbal memory Math /% Creativity
e Ride-side preference - holding ﬁ .
phone in right hand up to right ear ~ Language i Intuition
e Spatial and figural memory Reading Hem Music
functions concentrated on right
side of brain .
Writing Art
Analysis Spatial abilities

EMF Hazards Summit April 2025, Bonnie Tuckepresentation

Behavioral and Health Impacts: Thirty-four out of
38 studies showed a statistically significant associations

Behavioral or Health Impact

—_
P

OR ranges:

Sleep problems - 1.90
to 5.99

—_
=

Headache - 1.32 to
2.00

Number of studies

o N OB O

Hyperactivity/inattent
ion-1.28to 6.80

PTSD m

Vertigo
School competence =

Anxiety =
Joint and bone pain =
Seizures m
Fatigue m
Migraine ==
Obesity m
Low fetal growth mm

Headache

Depression

Muscle pain  —
Skin itches =
Palpitation m

Overall health status m
Nervousness =

Peer problems

Total behavioral. . E——

Conduct problems  n—
Increased HbA1c =

Sleeping problems  ——————

Visual disturbances

Hyperactivity/inatten. . n———
Emotional problems

Hearing loss/tinnitus  m—

= Behavioral or Health Impact

EMF Hazards Summit April 2025, Bonnie Tucker presentation
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Biological and health effects i

from ODEB (3500+ papers: selected real world devices) Pindrresinle

Scientific Advisory Assockation

(=}
o
N
&

Number of papers 6 8 10 12

Altered enzyme activity / Protein damage [ G2l Memory Impairment
| Biochemical changes _ Cardiovascular /Vascular

20 40 60 80 100 Number of Papers

Oxidative stress / ROS / Free radicals Synergistic / Combinative

Cell function / morphology Cellular stress
Sperm / Testicular

# DNA damage / Mutagenic / Genotoxic

Neurobehavioural/Cognitive
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adolescents and children Difficulties Questionnaire (SDQ):
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Behavioural Issues Divan et al 2008, 2010 Denmark 28 745 Mothers
Exposure to cell phones both prenatal and postnatal was associated questionnaire re MP use, (5DQ): (Danish
with more behavioural difficulties. hyperactivity-inattention, emotional National
symptoms, peer problems, conduct Birth
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ADHD (mice) Aldad, Gan, Gao, & Taylor, 2012 Yale 82 m““m
Young exposed mice hyperactive, memory impairments and e
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expression/comprehension and had higher scores for total
problems, obsessive-compulsive and post-traumatic stress
disorders than controls
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Concluding comments for this Section

Many apparent cognitive and behavioural effects have been found in animal studies (mostly with rats and
mice), where structural and biochemical changes in the brain can be directly investigated. Most of the

studies have shown many changes to the mo rphology and function of the brain. ! Effects on the
hippocampus in particular, are associated with reduced memory and spatial performance (see reviews by

Lai et al., Narayanan et al.) 2 These multiple results give substantive support to the effects that h ave been
shown in humans s though it is acknowledged that brain structure and function in animals does not always
totally reflect human structure and function.

The further accumulation of evidence presented in this Section adds to the necessity for an immediate
embargo on increasing MMM exposures . As per Section 14 above, this embargo needs to be in place until
health risks for the entire population have been urgently, independently and critically assesse d. Relevant

Health and Safety Legislation must become coherent with the resulting hazard identification and risk
analysis. In addition, Government needs to  consider immediately (and in good faith) beginning to
implement the range of key strategies outlined in Section 22 below: Recomme ndations: Immediate, Risk
Mitigation Steps for the NZ Government to Consider

I n the writielightsefthe ginhinedoenidence presented in this Section,  Section 13 and Section
14, the case for the high probability that MMMs cause multiple health harms, has been firmly established .

In the research review by Coskun& De mi r e | (2025) they concluded that, ¢
been proposed for the effects of man -made EMFs on health, and thousands of studies have been

published showing the non -thermal effects of low -intensity microwaves. However, these finding s are

mostly iYynored. 3

RETURN TO CONTENTS PAGE
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and https://link.springer.com/article/10.1007/s1135619-062785#citeas
3 See:5032457
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Introductory Note

As previously acknowledged in this monograph, the author is a registered psychologist an d not a medical
practitioner. He is n ot legally (or ethically) entitled to diagnose or treat any disease or to provide health
recommendations based on his opinions. As before, inform ation presented in this Section is for
informational purposes only , and any health decisions made by the reader need to be only  after
consultation with a qualified health practitioner.

l«E! YcadaaalUp@ba OggdedeéepbpapglOabpa¥udaéey U
Apart from that initial serious health challenge 20 years ago, up until 2018 | enjoyed excellent health, being
extremely health -conscious. This was thanks to (almost exclusive) organic food, a specialised diet to cope

with some food sensitivities, and an excellent lifesty  le - with regular exercise, good stress management and
regular meditation. In addition, my work environment remained enjoyable and satisfying, and my

interpersonal relations at work and home remained nourishing and rewarding. Further, there were no
sudden major stressors that had invaded my life.

Then, in 2018 | went to work for a Government Ministry, after having worked for 10 years with survivors of
trauma and torture, at the National Refugee Reception Centre in Auckland.

| initially remained in excellent health, working 9 -10 hours per day, 4 days per week at the Ministry Office.
However, after the first few months there, | became aware that | was more tired than normal, and that my
cognitive function had deteriorated substantially. | was suffering from no ticeable memory challenges,
problems drowning out background noise in the Office or at schools, reduced ability to remain on task for
long periods at the computer, poor ability to recall names and faces, diminished ability to plan and

problem -solve, slowed cognitive processing speed, and word retrieval challenges. | was also frequently
anxious and irritable, had low emotional energy and diminished enthusiasm for my work and life.

I had never previously suffered from any of these cognitive issues and it was highly concerning for me, with
no apparent reason for this major deterioration in functioning.

In addition, | developed worrying neurobiological symptoms that | had also never experienced before in my
life. These included, non -stop ringing in my ears (tinnitus), frequent and painful daily headaches (front and
back of my head), some vertigo and clumsiness when tired, non  -refreshing sleep, and sore eyes.

As noted, all these symptoms came ¢€out of the blueld.

physical insult to explain them, my family and social life remained of good quality, and | had no significant
or abnormal stressors in my life.

Prior to the onset of all these symptoms, | always looked forward to long (10kms or more), moderately
challenging walks in nature each weekend. This was effortless for me. Besides the long walks, | would go
for fast walks at the local Botanic Gardens, usually 3 -4 times per week, for half an hour or more each time.

So, given the complete mystery as to what had caused my sudden health decline, | was very concerned and
worried, especially as my symptoms continued to worsen over that year.

By Christmas 2018, | was so exhausted physically and mentally, that | could barely function adequately at
wor k, and nee dasaontadl gof ome AtiCdoks Beach (Christmas holiday), | was only able to
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walk slowly for 20 minutes on the flat upper -shore, before needing to stop and rest for 30 minutes, and
then returning - even more slowly - back to our holiday home to recover.

| still had no idea as to what might be causing such a drastic health decline, and had not yet done any
research into possible health effects of microwave radiation. However, at home, | already intuitively used
Ethernet cables for Internet connectivity, and  usually had the Wi -Fi disabled on our router. Also, the local
4G mobile base station was quite far away, with only a1 or 2 -bar signal.

In April 2019, my wife and | travelled to Boston (USA) for the then  -recent birth of our grandson. We stayed
inalarge, multi-st or ey apartment on the top floor. After the f
fatigued than usual, and my physical and cognitive functioning had both suddenly declined further. I still

had no idea as to what was going on, but told m y wife how concerned | was.

After several ni ghttds sl eep in the apartment, my condi
that maybe it had something to do with all the Wi -Fi signals in the apartment. So, | used my mobile phone

to check for Wi -Fi signals and there were 21 of them, with all being either at maximum strength, or one bar

below.

As a result of this possible insight, I tried to move
refund, and other accommodation was extremely expens ive.

After more than 2 weeks in this building at night, | was forgetting or misplacing many of my large and small
objects, including walking away from my suitcase at a local train station. Scarily, | had attained genuine
zombie status for the firsttime in ~ my life. My wife had noticed my major decline and mentioned it a
number of times, with much concern.

By the time | got back to N2Z, I still wasnbt sure what
go on. At the same time, | was very concerne d that returning to my normal life, would not bring any
mitigation of my severe symptoms.

On getting back to my Government Office, | asked admin staff if we had any Wi -Fi routers in the building. |
was shown 3 of them on the ceiling, all within about 20 me  tres of my workstation. (I had previously
occasionally noticed these fairly inconspicuous brown boxes on the ceiling, but never stopped to think

what they might be.) When | asked IT staff about the Wi  -Fi networks in the Office, | was informed (October
2019) that there were 6 different networks, employing 20 plus routers in total!

| then immediately embarked on ongoing, in  -depth research into the possible damaging effects of Wi -Fi
and other microwave radiation. This was during 2019.

During this year (2019), | worked at home as much as possible, and did whatever | could to protect myself
from the multiple Wi -Fi signals from neighbours. There were usually 12 of these signals, with 2 that were
strong, and others of decreasing strength. To protect myself at night  , | erected (thick) aluminium foil
barriers along the lengths of all 4 walls in my bedroom. As a result, Wi  -Fi signals fell to just one weak one
on my phone. After some months of doing whatever possible to shield myself from MMMs, many of my
symptoms stabi lised, and a few decreased s such as the daily painful headaches. However, | was still left
with substantial physical and cognitive fatigue and decline, and a dull, aching head that did not resolve

until very recently s when | discovered a medical compound that has reduced my chronic brain
inflammation and headaches.

As an outcome of my extensive research, | was becoming quite convinced that all my symptoms fitted
readily into known symptoms of those suffering from EHS. However, when | went to my local GP h e knew
nothing about such a condition, and had no suggestions on what might help. When | showed him a
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printout of the ICD -10 with EHS as a diagnosis (W90), he seemed surprised, but dismissed this, saying that
NZ doesnbUt -l0saedthatrow dise&® categorisation system has no such diagnosis.

Happily, this same GP did agree to run a huge range of blood tests to try to uncover any biomarkers that
were outside the normal reference ranges. This was in October 2019. My serum glucose and HbAlc were
at the top end of the normal reference range. Given that my diet was nearly always low in simple carbs and
sugar, and my stress levels were being actively managed each day, microwaves became a possible
explanation for these elevations. (As per Section 14 above, elevation of blood sugar levels by ongoing
exposure to microwaves is a well -established and consistent research finding.)

The only other elevated results were that my morning blood cortisol w as at the high end of the normal
reference range, as was my LDL cholesterol. Microwaves appear to increase blood sugar levels and psycho -
neurological stress. So, this could have been a reason for the elevated cortisol as well. (See  Section 14
above.)

Over 2020 and 2021 | undertook an extensive battery of functional medicine and direct -to-consumer

genetic testing, ordered through a Naturopath / Functional Medicine Practitioner with an account with

FxMed in Nap ier. The detailed results, and my interpretation of how each may relate to my health decline,

are summarised in the Personal Experience Appendix (Section 1) at the end of this document. Several of

the tests i n that battery - DTC SNP panels, hair-element analysis, organic -acids profiling, and live -blood

analysis - are functional -medicine tests rather than mainstream clinical chemistry. The findings are

presented as personal medical history ratherthanasparto f t hi s documentds substant

«E A1 d&, 9B GOUZaB PR YKE

By mid-2020, | already knew several people with good knowledge in the area of EHS and one of these
recommended a GP in Auckland who knew other people with similar symptoms and a similar exposure
history.

| saw this GP in September, 2020. He took a detailed medical history, and looked at a summary of all my NZ
Lab tests results, and USA Functional Lab test outcomes. He agreed that | appeared to have no other
health condition that ¢ ould explain my symptoms, and was aware of no other underlying pathogenic
processes that could be identified, except for the ones discussed in 14.1 above and the Personal

Experience Appendix below.

Very thank fully, this GP agreed to write a letter to my employer, explaining that he had undertaken a
detailed review of my medical history, current presentation, and recent lab test results. As a result, he
concluded that it was important for health and safety reas  ons to limit my exposure to such [Wi -Fi]
radiation. He requested that | limit my exposure to 2 hours a week of office work. He added (in the letter)
that clinically it made sense, so he supported that approach.

I«E” CU@UEéalamaeedioesede WaUdé UUG 8P O¢ &1 O6 Ué

In early April 2026 | decided to change my Internet provider in order to enjoy cheaper monthly fees. | had
not made such a change for many years. On the day that | switched ISPs, the technician on the phone
advised that I would need to do a complete reset of my modem, to update settings to the new provider.

This was done without any hitch and | continued to spend numerous hours most days of the week, working
in my Office. Where | stand or sit at my computer is just one  metre from the modem and Wi -Fi
transmission by the modem has always been off over the last 7 years or more.
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Over the following 3 weeks, | continued with my normal daily routine, and became very concerned when

many of my EHS-like symptoms gradually worsened , and regular daily headaches began again. So by the
end of 3 weeks, for no apparent reason, | was feeling high  -level mental and physical fatigue, cognitive
blunting and slowing, stress, low mood and motivation, etc. This level of ill -health had not been p resent for
about 4 years and there had been no changes at all in my diet, life style, relationships, finances and overall

life status.

While trying to understand what could be causing this substantial decline, | suddenly remembered that on

resetting a mode m, there is a chance that Wi -Fi can be reactivated by this. | immediately looked at my

modem on the floor and noted that green lights were showing for both Wi -Fi frequencies (2.45 GHz and 5

GHz). As | hadnbdt been near my molthaa oleadyibeeo exposed ® Wr -EBis et 3
radiation over that entire period, with intense radiation whenever working in my office.

On disabling both Wi -Fi frequencies, over the next 2 -3 weeks, as best as | could assess, my health gradually
returned to pre -Wi-Fi exposure levels.

| realise that this is purely anecdotal evidence with a subject number of just one. However, in single subject

or small group studies, there is a recognised, valid e
é¢r ever galdThatéssthere is first a baseline (non -exposure) condition (A), then the intervention

procedure (B), followed by returning to a non -exposure phase (A). If there is some causality involved with

the independent wvari abl e dshouldbgackange inesubjgcBecdndition duengthia t her
phase. With a return to pre -exposure subject conditions s in my case with the removal of close -proximity

Wi-Fi radiation s the condition of the subject should gradually revert to normal (pre -exposure) le vels of

phase A. (This assumes that permanent changes havenbt

«€© TaéEéxU éempblay ze §aordpaBRE YPe abé
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This 2025 YouTube video is very clear and well -explained , and can quickly increase understanding of

potential microwave dangers (and other EMFs) with their likely effects on functioning: EMF Poisoning: WiFi,
Cell Phones, Smart Homes, Influenza, and Dirty Electricity | Keith Cutter - YouTube

For the full personal account of the protective measures | have adopted, and for the detailed functional -
medicine test results that complement the clinical chronology a  bove, see the Personal Experience
Appendix_at the end of this document.

RETURN TO CONTENTS PAGE

1 See:https://opentextbc.ca/researchmethods/chapter/singlgubjectresearchdesigns/
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Introductory Note

As previously acknowledged in this monograph, the author is a registered psychologist a nd not a medical
practitioner. The author is not legally (or ethically) entitled to diagnose or treat any disease or to provide
health recommendations based on his opinions . None of the comments or suggestions below constitute
diagnosis or treatment. As before, information presented in this Section is for informational purposes only,
and any health decisions made by the reader need to be only after consultation with a qualified health
practitioner s hopefully with expertise in this field.

What | do in practice

This Section describes the small set of measures | apply in my own household whose underlying rationale

is well supported by mainstream risk mitigation guidance from na tional health bodie s (including ANSES,

the French N ational agency for enviro nmental and animal health,etc. ') and by the regul ato
own treatment of phone -against-body separation distance - see Section 20.1 on SAR testing. A wider set of
measures | personally use that go beyond these mainstream  -supported practices, including silver -mesh

shielding, smart -meter chip removal, dirty -electricity remediation, and choice of vehicle, are described

separately in the Personal Experience Appendix as personal experience rather than as part of the
documenttds substantive case.

I live in a semi -rural environment that is at least a kilometre from the nearest 4G tower. This was not

initially a deliberate choice for EMFreasons , but di stance from the neddbeg est se
ground intercept (see Section 1 3) is the most direct way to reduce ambient base -station RF exposure at

home.

With my mobile phone at home, | nearly always have it in Flight  Mode and away from my person, checking

it a couple of times a day for voice messages and texts. My wife has agreed to the same arrangement. If |

answer or make a brief call | almost always have the phone on speaker, holding it well away from my head.

The manufacturer s peci fi ed separation distance doexposeraseciah i n e
already implicitly recommends this - at zero or near -zero separation, in -body SAR can considerably exceed

the certified -compliance reading (see Section 20.1). We have a landline so friends and family can still

contact us reliably.

Our home uses wired Ethernet for Internet connectivity, and the Wi -Fi function on the router is disabled.
When travelling | ask friends or relatives if the ir Wi-Fi router can be turned off at night. This aligns with
mainstream risk mitigation advice from ANSES and other national health bodies that wired connections are
preferable to Wi -Fi for fixed -location use, particularly for children.

Owing to the combined effect of these and the further measures described in the Personal Experience
Appendix_at the end of this document, my EHS -like symptoms over the last few years have fallen from the
severe level of late 2018 / early 2019 to mild -to-moderate today.

RETURN TO CONTENTS PAGE
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Introductory Note

As previously acknowledged in this monograph, the author is a registered psychologist and not a medical
practitioner. The author is not legally (or ethically) entitled to diagnose or treat any disease or to provide
health recommendations based on his opinions.  None of the comments or suggestions below constitute
diagnosis or treatment.  As before, information presented in this Section is for informational purposes only,
and any health decisions made by the concerned reader need to be only after consultation with a qualified
health practitioner s with expertise in this field.

Based on the findings of DrJ Mercola *, al ong wi t hreséatclke andperschnalrfitdings elaborated
above, it is suggested that any of the following health issues or profiles may increase vulnerability to
MMMs:

1. Childrenin general, and the younger they are, the more at risk s due to the ir brain s still developing,
thinner skulls, smaller brains, and higher levels of water and ions in their brains .2

2. Anyone with metal concentrations in the mouth  or on the head - especially children with their
developing brains. For example, those with orthodonticb  races, with amalgam (mercury -based)
fillings, and those with metal -framed glasses. That is, metal objects such as amalgam fillings, braces
and metal -framed glasses can interact with RF/microwave fields and may increase local field
distributions or localize d energy absorption. 3 More specifically, regarding amalgam fillings, mobile
phone EMFs have been linked to an increase d rate of mercury release; microwaves acting on metal
braces appear to increase the release of metals such as nickel; and metal -framed spectacles and
metallic implants have been linked to slightly increase d localized specific absorption rate (SAR) in
nearby tissue .

3. Spending a lot of time beside conductive metal objects - depending on the specific characteristics of
that object - can perturb RF electromagnetic fields, creating areas of local field enhancement
shielding, or redistribution. 4 So, depending on the conductive properties of an object , sitting at a
metal -framed desk, beside a metal filing cabinet, sleeping on a metal -framed bed or metal -sprung
mattress , could enhance the concentration of the microwaves in that area. ~ '°'d

4. Anyone with one or multiple head injuries seven when the person di dhut

5. Anyone with significant levels of heavy metals and/or metals in the brain - such as mercury and
aluminium. Unlike ferromagnetic particles such as magnetite (discussed below), these metals do
not have an electromagnetic coupling mechanism that lets them amplify RF ener gy locally. In their
biologically relevant ionic forms (Hg2 ¢ and Al3¢), both are diamagnetic, so neither supports magnetic
resonance, and at micromolar tissue concentrations they have no antenna -like geometry. Their
effect on EHS vulnerability is independe nt toxicity that compounds with RF damage on overlapping

! See:EMF*D[book] by Dr J Mercol&MF*D: 5G, Wifi & Cell PhemHidden Harms and How to Protect Yourself : Mercola,
Joseph: Amazon.com.au: Bodkhapter 5)

2 See: Seehttps://pubmed.ncbi.nim.nih.qov/23705297/

3 See:https://www.rfsafe.com/research/ViewStudyExpert.php
https://www.sciencedirect.com/science/article/abs/pii/S1761722718300962
https://pmc.nchi.nim.nih.gov/articles/PMC592830&nd https://search.ieice.org/bin/surmary.php?id=j104

b 6 500&categoryB&year=2021&lang=J&alsst

4 See:https://onlinelibrary.wiley.com/doi/abs/10.1002/mop.21261

5 See:https://esmed.org/MRA/mra/article/view/6253
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molecular targets: chronic neuroinflammation, mitochondrial dysfunction, glutathione depletion,
impaired oxidative -stress defence, and (for mercury) blood -brain -barrier disruption. Where the
brain is already carrying a heavy -metal burden, RF exposure adding further oxidative and
nitrosative stress will produce greater net damage than either insult alone. Iron and copper

accumulation, a separate concern relevant to ageing and to some neurodegenerative conditions,
can additionally amplify RF -induced oxidative damage through Fenton -type catalysis - a chemical
ibid

rather than electromagnetic effect.

6. Anyone with high, ongoing exposure to microwaves s regardless of reasonable pre -exposure health
status 'Pid

7. Anyone with a chronic inflammatory condition s such as an autoimmune disease, or Chronic
Inflammatory Response Syndrome , CIRS. CIRS is known to very often be caused by exposure to
mould mycotoxins. ! Such mycotoxin exposure and chronic inflammation mayt  hen predispose one
to being more badly affected by MMMs. 2 People in this chronic inflammatory group would include
anyone with Mast Cell Activation Syndrome (MCAS), chronic histamine elevation, or Multiple
Chemical Sensitivities (MCS).

8. Anyone with a genetic disadvantage when it comes to detox pathways and detox functionality ~'®'d

9. Anyone with poor functioning of key detox organs  such as the skin, kidneys and liver

10. Anyone with poor general health status , likely owing to consumption of too many toxins in wate  r,
food, air, medications, etc. ®!d Also, likely owing to poor lifestyle factors such as chronic high stress,
little exercise, and poor quality of sleep.

11. Anyone with pre -existing poor cardiovascular status s with compromised circulation, and/or
compromised heart function. 3

12. Anyone with poor metabolic flexibility who gets most of their energy from burning carbohydrates
ibid

13. Anyone with already compromised mitochondrial function s which always happens with ag ing, or
owing to impacts of accruing endotoxins and/or exotoxins. ~ Pid

14. Anyone with an existing neurodevelopmental disorder  such as ADHD and Autism/ASD. (As
discussed above, these conditions very often exist with diagnosable inflammation of the gut and/or
the brain.)

15. Anyone with chronic gut inflammation and gut dysbiosis . (Food sensitivities or intolerances will
usually cause inflammation.) With chronic gut inflammation, this usually leads to a leaky gut
membrane, which then causes over -activation of the imm une system s owing to foreign proteins
appearing in the blood that shoul dnbdt b e-brairhbarriee. Thi
with consequent increasing levels of brain inflammation and brain dysfunction.

16. As discussed (Section 14) oxidative and nitrosative stress are closely linked through the production
of reactive oxygen species (ROS) and reactive nitrogen species (RNS), respectively. Excessive
production of ROS, or a deficiency in the body's ability to neutralize them, leads to oxidative stress.

1 See:Mold, Mycotoxins and a Dysregulated Immune System: A Combination of Con¢ah®led andUnderstanding
Mycotoxininduced lliness: Part-1IPubMed

2 See:https://esmed.org/MRA/mra/article/view/6253

3 See:EMF*D[book] by Dr J Mercol&MF*D: 5G, Wifi & Cell Phoresdden Harms and How to Protect Yourself : Mercola,
JosephAmazon.com.au: BooKE€hapter 4)
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Similarly, high levels of RNS, like nitric oxide, can react with ROS to form even more potent reactive
species, contributing to nitrosative stress. Those people with already high levels of ROS or RNS (for
whatever reason), will likely be more affected by MMMs, which s in a vicious cycle - usually adds to
ROS and RNS levels. High levels of ROS (and RNS) cause increasing damage to lipids, proteins and
DNA: basically, to any tissue that is exposed to ROS.

17. Anyone with a significant issue breaking down oxalates in foods s thereby causing systemic
inflammation and a range of symptoms very similar to EHS

18. Anyone with a significant issue with exposure to mycotoxins s either endogenously created or from
an external (mo uld) source.

19. Magnetite particle s in human brain tissue may have a more direct relationship with microwave
exposure than the heavy -metal bullet above, because magnetite (Fe FOW is genuinely ferromagnetic.
Ferromagnetic particles in an alternating magnetic field can resonantly absorb elec tromagnetic
energy by ferromagnetic resonance (FMR), at frequencies determined by patrticle size, shape, and the
local magnetic field. For magnetite nanoparticles in tissue, FMR frequencies fall within the GHz
range - directly overlapping the frequencies us ed for mobile telecommunications. Whether this
resonant absorption couples to local cellular damage in living tissue is an open question, but the
underlying physics is well -established and the magnetite sRF coupling is genuinely real, not
metaphorical.

20. Three populations of magnetite are now recognised in human brain tissue (Maher et al. 2016, PNAS
Giere 2016, PNAScommentary): (i) biogenic magnetite, produced by the body itself in small
numbers as crystallographically pure octahedral or hexagonal crystals; (ii) pollution -derived
magnetite nanoparticles - combustion -derived spherules typically 10 s$150 nm in diameter, often
associated with other metals such as platinum, nickel, and cobalt, and abundant in the brains of
people living in urban environments with diesel exhaust and brake -wear pollution; and (iii) other
exogenous magnetite, including occupational sources. T he pollution -derived population is the most
policy -relevant of the three: it identifies a specific exposure pathway (combustion air pollution) that
loads the human brain with ferromagnetic particles capable of RF coupling. People in high -air -
pollution envi ronments may carry a greater magnetite burden, and to whatever extent FMR with
telecommunications -frequency RF couples to cellular damage, this population may be more
susceptible to MMM -related effects. !

I Maher et al. 2016 Magnetite pollution nanoparticles in the human br{lPNAS); Giere 2016/agnetite in tte human body:
Biogenic vs. anthropogen(PNAS commentary).
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Introductory Note

Except for the carefully qualified suggestion at bullet  -point 6, the author has entirely avoided introducing
any of his ideas in this Section. That is, all other bullet -points are direct summaries of the  source
documents noted below, or drawn from the prec  eding discussion.

As previously acknowledged, the writer is not a medical practitioner and the below information is intended
solely as a possible basis for discussion between a concerned reader and their qualified health practitioner
s with expertise in t his field.

Source documents:

EHS Questionnaire¢ SaferTech.NZ.pdf Electrosensitivity ScienceZ Physicians for Safe Technology (Sept
2019).docx Electrohypersensitivity - Patient Questionnaire (mdsafetech.org).docx EUROPAEM EMF Guideline
2016 for prevention, Dx & treatment of EMFrelated health problems.pdf ; Diagnosis & Treatment of EHS¢
EUROPAEM Guidelineg DL summary (2019).pdf and EHS as Newly Identified & Characterized Neurologic
Pathological Disorder - How to Dx, Treat & Prevent- Belpomme Mar 20.pdf. All these documents are in the
aut hords OneEHdSiDagnosis.ol der

1. There are established patient questionnaires s for example the SaferTech.NZ one at Survey, which
is an adapted and updated version of the EUROPAEM EMF guidelines 2016 noted above. In these
questionnaires, a person can self -report what characteristic symptoms are being noticed, and with
what | evel of frequency and severity. This is then
However, a problem with successfully diagnosing EHS is that other conditions or diseases can
produce overlapping symptoms. So, for the contested  -literature biomarker work that has been
proposed in this area, please see the EUROPAEM guidelines, thiswriter s summary of tho
Guidelines, and the March 2020 article by Belpomme, allin  EHS Diagnosis.) Additional notes on
these contested biomarkers are i n Section 9 of the Personal Experience Appendix .

2. Arelated problem with diagnosis, is that people that are apparently being badly affected by MMMs,
do not necessarily present with the exact same symptom profile, or blood -based biomarkers.
Rather, they pres ent with variation within the overall symptom set, and within the full range of
biomarker indicators. Heterogeneous clinical presentation is well  -documented across many other
syndromes whose underlying mechanisms involve individual variation in genetic, im mune, and
inflammatory factors, and is not in itself evidence for or against a discrete underlying condition. 1

3. Avery extensive medical history needs to be taken, looking for any health issues that could be
causing or compounding the current symptom profi  le. This should include:

A Overall state of health

A Electrical trauma: multiple shocks, electrocution, struck by lightning

A Chemical trauma: exposure to pesticides, metals, chlorinated hydrocarbons (PCBs, DDT,
etc.)

A Biological trauma in the form of a large loa d of parasites, fungal infections, viral infections,
etc.

A Physical trauma to the central nervous system in the form of TBIs, whiplash, other
accidents, spinal problems

1 See: slide 14 irMicrosoft PowerPoint AODA Functional Medicine 10Copy
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A Emotional trauma

A Autoimmune disorders

A Genetic factors

4. Investigators including Havas (Trent University, Canada) have proposed that a prior history of

traumatic brain injury (TBI), and elevated body burdens of heavy metals such as mercury, may
increase individual susceptibility to developing EHS -like symptom pa tterns. The proposal is
plausible mechanistically - both TBI and chronic heavy -metal exposure are independently
associated with disrupted blood -brain -barrier integrity and chronic neuroinflammation - but it has
not been confirmed in prospective cohort stud ies and is not part of any standard clinical -
vulnerability assessment for EHS.

5. Extensive medical testing is needed to rule out any other disease or condition that could be
producing similar symptoms. Separately, a contested -literature programme led by Bel pomme and
Irigaray * has investigated whether a panel of biomarkers - autoantibodies against O -myelin, S100B,
and nitrotyrosine among others - might support a biological case for EHS as a discrete condition
Their reported findings (and the prevalences the y report within their own patient series) are
summarised in Section 9 of the Personal Experience Appendix . While m ainstream rheumatology,
immunology, and neurology do not currently recognise this biomarker pa nel as diagnostic of any
condition, Belpomme and Irigaray have nevertheless come up with biomarkers that appear helpful
in distinguishing between affected individuals and those who are unaffected 2

Int. [. Meol. Sci. 2020, 21, 1915 & of 20

Table 4. Increase in low-grade inflammation-related biomarker mean blood level values in the
peripheral blood of patients with EHS and/or MCS, according to References [9,10]. SE—standard error;
hs-CRP—hypersensitive C reactive protein; [gE—immunoglobulin E; Hsp—heat-shock protein.

Patient Groups

. Above . Above . Above
Marker Normal Values ~ L11> Mean MNormal MCS [l\‘.lcan MNormal i EHEMCS MNormal P
+ 5E (%) + 5E %) Mean = S5E %)
hs-CRI" < 3 mg/L 10319 15 53317 12 .50 69+ 1.7 143 0.36
Histamine < 10 nmol/L 136202 37 23545 33 0.91 13604 415 0.52
Igk < 100 Ul/mL 3295 £ 439 22 1509 + 18.3 20 0.23 385 £ 70 247 0.53
Hsp 70 < 5 ng/mL 8202 18.7 5905 12 0.03 Bx0.3 254 0.72
Hsp 27 < 5 ng/mL 73x02 58 6.8 £ 0.1 [ .59 72£03 318 0.56

* Comparison between the EHS and MCS groups of patients for marker mean level values was done using the
two-tailed i-test. Except for Hsp 70, there is no statistically significant difference between EHS and MCS patients for
increased mean level values of the different biomarkers analyzed, suggesting that EHS and MCS share a common
physiopathological mechanism for genesis. ** Comparison between the EHS and EHS/MCS groups of patients by
using the two-tailed #-test. There is no statistically significant difference between EHS and EHS/MCS patients for
increased mean level values of the different biomarkers analyzed. *** With the exception of MCS, for which there is a
statistically significantly lower frequency percentage value for Hsp 27, the frequency percentage values obtained in
EHS and EHS/MCS for all the other investigated parameters do not differ significantly on the basis of the chi-square
independence test.

Table from the Belpomme & Irigaray paper of March 2@2@wing some distinguishing biomarkérs

! See (Why electrohypersensitivity and related symptoms are caused byoming manmade electromagnetic fields: An
overview and medical assessmdaglpomme & Irigaray September 20EMID:35537497D01:10.1016/j.envres.2022.11337%4

2 See for exampleThe Critical Importance of Molecular ,Biomarkers and Imaging in the Stuglgcifohypersensitivity. A

Scientific Consensus International Repamd the 2 key; already quoted papers by Belpomme (Mar 2020 and Sep 2022)

3 See:Electrohypersensitivity as a Newly Identifi@dd Characterized Neurologic Pathological Disorder: How to Diagnose, Treat,
and Prevent It PubMed
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Regarding 3 key biomarkers of oxidative stress that they assessed EHS sufferers for  (Thiobarbituric
acid, oxidised glutathione and NTT oxidative stress), 80 per cent showed at least one of these
biomarkers in periph eral blood supply, compared to 0 per cent in the group of normal subjects. 1
(The full range of biomarkers they assessed was: hs-CRP, Hsp, Histamine, IgE, Nitrotyrosine (NTT),
O-myelin, oxidised glutathione, TBARS (thiobarbituric acid reactive substances.) '

6. Belpomme and Irigary (2020) have also established a hierarchy of presenting symptoms for 150
EHS sufferers (with elevated biomarkers), when compared to 50 normal subjects (with no
symptoms of EHS and no elevated biomarkers). Many of those presenting with EHS also suffered
from Multiple Chemical Sensitivities (MCS). 2 However, it should be noted that this symptom -
frequency table is based on their own clinical cohort rather than on a randomized population -
based study. Also, the diagnoses were based on patients who self -reported EHS and/or MCS and
were then evaluated in the authors' clinical program me s using six major clinical criteria. 3

Normal
Clinical Symptoms ~ EHS (%)  Controls p* MCS (%) p* tH {S:FMCS p e
(%) ®)
Headache i 0 <000 h'1] 0.122 0 0065
Dysesthesia 82 0 <0.0001 67 0.0149 Y6 0,002
Myalgia 48 6 <0.0001 48 1 76 <0,0001
_-'-'arthrdlgla 30 18 (0.067 24 0.611 56 0,001
Ear heat/otalgia 70 0 <0000 16 <(0.0001 ) <0.(01
Tinnitus ] f <0.0001 35 <0.001 RS <0.0001
Hyperacusis 40 f <0.0001 20 <0.001 52 0118
Dizziness 70 0 <0.0001 52 0.0137 £ 0.878
Balance disorder 42 0 <0001 40 ().885 52 0.202
{_uncentrelt.tmtf.-.:athentmn 7% 0 <0.0001 67 0210 88 0041
deficiency
Lossof immediate 6 <0.0001 5 0.040 84 0028
memory
Confusion B i 0.007 0 0.0038 20 0.023
Fatigue B8 12 <0.0001 72 0.0047 % 0.216

Insomnia 74 b <0.0001 47 <(.0001 o2 0.001

Table 3:Symptom Hierarchy for EHS and MCS subjects c.f. normal siffjects

1 See: Why electrohypersensitivity and related symptoms are caused bjomaring mammade electromagnetic fields: An
overview and medical assessmddepomme & Irigaray September 2022MID:35537497D0I:10.1016/j.envres.2022.11337)4
2 See:Belpomme D, Irigaray FElectrohypersensitivity as a Newly Identified and CharacteNeedlologic Pathological Disorder:
How to Diagnose, Treat, and Preventiternational Journal of Molecular Science8020;21(6):1915. doi:
10.3390/ijms21061915PMID:32168876 PMCIDPMC7139347

3 See:https://pmc.nchi.nlm.nih.gov/articles/PMC8304868éction 5.1
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Normal

Clinical Symptoms ~ EHS (%) Cnr:tl;uls p* OMCS(%)  pre EH?,{:ICS pr
Dgrsion 00 am ¥ am % 0
tendency
Suicidal ideation il 0 <0001 § 0027 Ll 0.003
Transitory
cardiovascular 0 0 <0001 % 0.046 % 0479
abnormalities
Ocular deficiency 48 0 <0001 i 0478 % 0322
Anxiety) panic 3 0 <0001 19 0.003 0 0176
Emotivity il 12 0.176 1o .461 il 1
Irritability 4 b <00 14 0071 A 1
Skin lesions 16 0 <0001 14 0,692 8 <0001
Clbelbody 0 Ml 6 0% 8 0%
dysthermia

Table 3Symptom Hierarchy for EHS and MCS subjects c.f. normal sijogatisued)®'d

7. Followingupontheworkby Bel pomme and I rigaray, i ®ciedtifid vy 2021,
Consensus International Report 3 was published by a | arge group of
The paper was titled, gThe Critical | mportance of |
El ectr ohy pe rldhepapér affiraed the clinical relevance of the Belpomme  and Irigaray
biomarkers, and outlined additional biomarkers such as increased plasma glucose levels. It was
further stated that most symptoms of EHS have a neurological foundation, and that imaging studies
have demonstrated brain neurovascular dysfunction. i

8. In general, it is important to undergo a range of tests that establish current level of inflammation in
the body s such as the HS-CRPtest, histamine, and markers for oxidative and nitrosative stress.
(Where the contested -literature cascade described in Section 14 Mechanism 3 operates, elevated
systemic inflammatory markers would be one downstream signature; the markers themselves are
non -specific, so an elevated panel is consistent with - but not specific to - RFrelated inflammatory
processes.)

9. The onset of the EHS needs to follow significant exposure to MMMs

10. Level of exposure s both night and day s need to be estimated as accurately as possible. This would
include assessing or estimating, frequency (rarely, sometimes, often), duration (short or lo ng
periods of time), and EMF types of exposure.

1 https://pmc.ncbi.nim.nih.gov/articles/PMC8304862/
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11. If possible, signal characteristics need to be measured, including: signal intensity (peak hold,
maximum, average (RMS); signal frequency (carrier wave, message signal, harmonics); crest factor
(peak-to-average ratio); pulse characteristics (frequency, duration, rise  -time, fall -time); and
modulation type (frequency, amplitude, or phase modulation). 1

12. Symptom onset can be gradual or sudden. In the contested  -literature case -series and self -reported -
cohort data, longer exposure duration is associated with greater symptom severity in many but not
all patients, and progressively lower exposure thresholds appear to trigger symptoms in some
patients with established sensitisation. Both patterns are reported but neithe r has been quantified
in prospective controlled studies.

13. Conversely, major efforts to minimise exposure to MMMs, will usually lessen at least some of the
symptoms. However, many of them persist over time s such as chronic brain inflammation,
compromised mi tochondria, and chronic mental and physical fatigue.

RETURN TO CONTENTS PAGE
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Modern smartphones are required to demonstrate compliance with regulatory limits on Specific
Absorption Rate (SAR) before they can be sold. The SAR limit caps the rate at which the body absorbs RF
energy when a phone is held near it. The point worth being explici  t about is the test geometry: SAR
compliance is measured against a tissue -simulating phantom at a manufacturer -specified separation

distance from the phone, and that test distance does not correspond to how most people actually use their
phones.

The U.S. Federal Communications Commission (FCC) allowed compliance testing at separation distances up
to 15 mm from the body from 1996 until April 2025; in April 2025 the FCC reduced its allowed test

separation to a maximum of 5 mm. The European framework that New Zealand follows via NZS
2772.1:1999 (which adopts ICNIRP test methodology) has long required testing at 5 mm separation. Real -
world use, however, is typically zero to a few millimetres of separation: phones are held against the ear

during voice calls, carr ied in pockets directly against the body, or rest in shirt pockets directly against the
chest. Because near -field RF coupling falls off rapidly with distance from a phone's antenna, a phone that
demonstrates compliance at the test distance can produce cons iderably higher local SAR at zero or near -
zero separation in real use.

The 2019 Chicago Tribune investigation by Sam Roe commissioned an FCC -accredited laboratory to retest
several popular phones (iPhone 7/X/XS, Samsung Galaxy S9, Motorola Moto g6 play, BLU Vivo 5 Mini) at a 2
mm pocket separation rather than the then  -15 mm certification distance. Several phones substantially
exceeded the FCC's 1.6 W/kg SAR limit at 2 mm; the iPhone 7 was the worst performer, reading more than
double the limit. The FCC ra n its own confirmatory testing in response. Its public report (December 2019)
showed the phones complying with the SAR limit when tested at5 s15 mm. The FCC also tested the same
phones at 2 mm; those test results showed most phones exceeding the SAR limit. The 2 mm findings were
labelled "confidential" in FCC internal documents and were not included in the FCC's public report or in its
filings in either Apple v. Cohen (where plaintiffs alleged exactly this issue) or Berkeley v. CTIA (where the
wireless indu stry sued the city of Berkeley over its phone -distance disclosure ordinance). The withheld 2

mm results were released by the FCC to the Environmental Health Trust (EHT) on 29 September 2023 in
response to an EHT -submitted Freedom of Information Act request (11 records released; FOIA Control Nos.
2023-000281 and 2023 -0003).*

The April 2025 FCC rule change to a 5 mm maximum patrtially closes the gap for newly certified devices.
Devices certified before April 2025 are still in the field on the old 15 mm basis. New Zealand's position, via
ICNIRP at 5 mm, has been better than the United States' pre -April -2025 position throughout. But the
broader real -use problem remains: even at 5 mm certification, compliance does not represent the worst -
case in-pocket / against -skin / low -signal exposure that produces the highestin -body SAR for many users.

The implication for risk mitigation practice is direct and does not depend on accepting any contested
mechanism literature. The available manufacturer -specified separation dist ance is documented in the user
manual or RF-exposure section of every smartphone sold in N.Z. U sers wishing to maintain certified -
compliance -equivalent exposure at home or at work can keep the phone at that distance from the body S

1Roe 2019 We tested popular cellphones for RF radiation. Now the FCC is investi¢@hioggo TribuneE:CC OET SAR
Compliance Testing report (Dec 201BHT- FCC FOIA release of 11 records of withheld 2 mm SAR test data (29 SepEQ023)
April 2025 Final Rule on RF Exposure Compliance Testing Distance (47 CER Part 2)
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such as on a desk, in handbag, and during voice calls using speakerphone, or a wired headset, or hands -
free. This is a no-cost risk mitigation step that requires no regulatory change.

-
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EMF Hazards Summit April 2025, Drdulie McCredden (ORSAA) presentation

EMF Hazards Summit April 2025, Dr Julie McCredden (ORSAA) presentation

D.R. Lyons EMFRadiation: Areyousure it s not i July2026i


























































































