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Switzerland halts rollout of 5G over
health concerns

Subang Jaya telco tower project halted after

The country’s environment agency has called time on the use of all residents’ protest
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NIR IN DAILY LIFE
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Introduction to Non-ionising radiation

Non-ionizing radiation (NIR) is part of the electromagnetic spectrum ;
* NIR has insufficient energy to cause ionization

« It includes electric and magnetic fields, radio waves, microwaves, and
optical radiation, which consists of infrared, visible, and ultraviolet
radiation.

« Non-ionizing radiation is any kind of radiation in the electromagnetic
spectrum that does not have enough energy to remove an electron
from an atom and turn it into an ion.

 This contrasts with ionizing radiation like x-rays, gamma rays and alpha
particles, which come from the other end of the spectrum and are
unstable and reactive



Electromagnetic field spectrum

The Electromagnetic Spectrum
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NIR categories:

Extremely Low Frequency Electromagnetic Field (ELF EMF): OHz-300Hz
Radiofrequency (RF) & Microwave (MW): 300Hz-300GHz

Optical Radiation:

- Infrared (IR): 700 nm(430 THz) to 1 mm (300 GHz);

- Visible light: 380nm (770 THz) to 780 nm (430 THz);

- Ultraviolet (UV): 100 nm to 400 nm,
- Laser
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lonizing vs. Non-ionizing Radiation

Non-ionizing radiation is electromagnetic radiation with
insufficient photon energy to ionize matter.

* Generally, the division between non-ionizing (NIR) and
ionizing radiation is photon energy of 10 electron volts
(eV) [Photon of this energy has a wavelength of 100 nm.]

* Photons with energy less than this value are non-ionizing
radiation.

* Unlike ionizing radiation, non-ionizing radiation cannot
dislodge electrons from atoms/molecules with which it
interacts — cannot ionize biological matter



Non-ionising Radiation vs lonizing adiation

Electron -
o/ . ®

Nucleus . Vibration
/

Non-lonizin
& Expel from orbit

Radiation (lonized)
» Low external radiation energy » High external energy
» Electron vibrates in the orbit » Electron being expelled from the orbit
* No changes to atom structure »  Atom structure is changed - ionized
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Non-ionising Radiation vs lonizing adiation

lonizing radiation

* removes electron from atom
 enough energy to break down the bonds between atoms and molecules.

 examples of ionizing radiation include X-rays and gamma rays

Non-ionizing radiation

 does not break down the bonds between atoms and molecules,
 does not break down chemical bonds within cells and tissues.
 examples of non-ionizing energy include visible light, Laser and RF energy



Categories of NIR

] Static Electric & Magnetic Field: OHz

J Low/Extremely Low Frequency Electromagnetic Field (ELF EMF): 1 Hz-100kHz
J Radiofrequency (RF) & Microwave (MW): 100kHz-300GHz

J Optical Radiation:

" Infrared (IR): 780 nm to 1 mm;

= Visible light: 400 nm to 780 nm ;

=  Ultraviolet (UV): 100 nm to 400 nm,

= Laser (Covers IR, Visible Light & UV)



Source of NIR

Radiofrequency and microwave

The sources of radiofrequency electromagnetic fields are including the RF-EMF emits
by telecommunications infrastructure (radio base stations), broadcasting facility &
antennas, mobile phone, WiFi, TV & radio as well as microwave ovens.

AOCRP6, Mumbai, Feb 7-11, 2023
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Extremely low frequency (ELF)

Anything associate with electricity emits ELF EMF. Electrical power supplies and appliances are the
most common sources of low frequency electric and magnetic fields in our living environment.

High voltage trans

Electricity generation,
transmission & distribution

transformer

Railway mode of transportation Electrical appliances



Ultraviolet radiation (UVR) application

Optical radiation technologies, such as lasers, light bulbs and UV lamps, are used in
iIndustry, research and medicine. Non-ionizing radiation also encompasses mechanical
waves such as infrasound and ultrasound.

Tanning bed
Dental polymerizing equipment
fm
UVGI robot in hospital Arc welding equipment

germicidal lamps



Laser in various industry

Laser in health care industry,

military Diagnotic & treatment

cosmetic
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Eye treatment Laser soldering & marking




Technology advancement in NIR

Technological advancement occurs when technologies or applied
sciences become more precise, accurate, efficient, or more powerful
or capable.

Technology advancement that relate with NIR ; Communication
technology — game changer — changing not only life style but very
impactful to the economy.

Scientific and technological advancements have made many important
changes throughout history, which improves our life style.

High quality science has progressed all forms of technology, improved
ifestyles and advanced medical diagnosis and treatments that have
hugely extended human lifespans.




Benefit of NIR

The NIR technology benefits more than 6 billions peoples in the world due to technology

advancement. We progressed all forms of technology, improved lifestyles and advanced
medical diagnosis and treatments that have hugely extended human lifespans

Manufacturing industry

Health care industry Smart city

Communication

Autonamous car Wh;TsApp
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Technology change our life style

Virtual classroom

AOCRP6, Mumbai, Feb 7-11, 2023 19



How Communication technology make our life easier

1649 & & RN Q "“?:nll ) 72% 1640 & ® R Q B, @) 75%
€& O The Ambassador Hotel, M... : €& ®  Yourlocation
Google map ; v
©  JuhuBeach n © Kala Niketan, 95, Queens... n
B 1hr18  ow1hr9 B 1hr  § 4hr2t 8 6min o 8 % &
GETARIAN LIFE s 2

ANDHERI EAST

<
s S "
= e Mumbai 3
_Q Wasan Auto Parts ersity Ground Q

Has

Q

Fashion Street
e &e

inkhede Stadium
amEs Rfzan

1hr 18 min &’ 1hr 25 min
] No tolls

* Location — direction

Cross Maidan
Garden
ac
I

e Duration

ndia Institute

* Expected time to arrive ..

h@ +5 min

ST , Western R~"1ay
- Head Of O

AllInALLA ATE VN Rn

6 min (1.6 km)

! Fastest route now due to traffic conditions

JURY Thr 18 min (25 km) ® Limited " il - mi—— T1UAA _, —
‘ et . . = e = Ste in
BEACH Fastest route now due to traffic conditions I B A - - ? , =

& Shah Rukh A sor NI . S
Khan House - | o e Saree Shop

AOCRP6, Mumbai, Feb 7-11, 202320




Risk vs Benefit

AOCRP6, Mumbai, Feb 7-11, 2023
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Public perspective on NIR

Public concern on NIR as expansion of technology especially in
telecommunication

 The word of ‘radiation’ — public associates it with radioactivity as many of them are not
aware with 2 types of radiation : lonising radiation & Non-ionising radiation

* Public get information from unreliable sources

* Public do not understand how the technology works

* Too near to residential area

* No database of the NIR exposure

* No schedule monitoring - who monitor the risk? How much the radiation?

* Public do not familiar with regulations and standard related to compliance requirement
(local and international)



»

near to

residential and
commercial area

Media attention on RF issues, prolonged exposure and
lack of knowledge are among the reason that trigged
negative public perception towards the RF EMF exposure
emits by telecommunication structure.

Public perspective on EMF emits by the base station
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Radiofrequency expert warns 5G radiation
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No conclusive evidence on

Unreliable source
of information;
Social media,
websites,

health effects
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Public protest on telco structure
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Addressing public concern

In addressing the public concern pertaining the NIR issues, the approach

are usually as follow;

Public engagement program

Education is the best medicine |

Compliance
safety assessment
(evidence for EMF compliance)

Standard and
regulations

AOCRP6, Mumbai, Feb 7-11, 2023
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Public engagement program

To listen on public
concern

To make them
understand
on how the

technology works

To understand their To share knowledge
concern and facts

To give information on To share information
standard and on scientific evidence
regulations and compliance

AOCRP6, Mumbai, Feb 7-11, 2023
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Public engagement & Addressing public concern

Education is the best medicine..!

'"q; ‘Jngrecfients for | Goals:
| ) i
! Effective Dialogue I
® Consultation with -
® Red
stakeholders educing

| Misunderstanding
Sackhonl agener o) » ® Open, Consistent, Fair &

scientific uncertainty Predictable Decision-

Making Process

® Consideration of
alternatives ® Timely Project Approval
Fair & transparent
decision—making
process

® Protect Health & Safety of
the Community




Include all the stakeholders
Government agencies
Regulator

Local council

Public

Resident association

Telco industry

Public engagement in Penang, January 2022

AN NN A

* Who can provide advice /
Who has the scientific expertise?

JHIREETTTY

Communicating on; —
Concern / issues
Helping them to
understand the
technology — benefits
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Conference & seminar

£ —

=k, . At
NIR conference since 2009 -2022

JOTEL ISTANA,

KUALA LUMPUR CITY CENTRE

Seminar on radiation protection

e Expert sharing information

e Research findings

* Updated standard and guidelines
* Sharing experience




Risk Perception: Public Advocacy Program
Brochures on EMF & Public Health Issues
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Training & course

Surveillance of Radio Frequency (RF) Radiation for Telecommunication
Structure




Laser safety training

Nuclear Malaysia is the pioneer of training provider for Laser safety in Malaysia ;
* Laser Safety awareness
* Laser safety officer (LSO)

Various industry concern about the safety of laser usage, e. g ; health
care industry (using class 3B and class 4 laser)

They start to create awareness among the workers and management
train their workers ; certification

Started to have laser safety management program and safety audit

Laser safety course



AWARENESS ON TECH NOLOGY
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Compliance

The second approach for addressing

public concern is by having the

compliance and safety assessment ;

« safety assessment through
prediction (calculation & simulation)
of the NIR

* On-site measurement and lab

testing of radiation exposure emits
by the NIR source

To achieve compliance , we need to refer to standard, guidelines and regulation

AOCRP6, Mumbai, Feb 7-11, 2023
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Standard & guidelines

There are standards & guidelines for NIR in limiting the exposure
of NIR in balancing the benefit and the risk — mainly refer to;

International Commission on Non-lonizing Radiation |CN|R@

Protection (ICNIRP) AN ADOIN PRIEETn
ICNIRP : Chartered as an independent commission in 1993 by the
International Radiation Protection Association (IRPA);

* To develop and disseminate science-based advice on limiting

exposure to non-ionizing radiation (Static Magnetic Field, ELF,
RF, IR, Laser & UV)

* Not-For-Profit Non-Governmental Organization in official

relations with World Health Organization & International Labour
Organization

* Independent from industry; members declarations of interests
available at www.ICNIRP.org

AOCRP6, Mumbai, Feb 7-11, 2023
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Categories of exposure restrictions

Occupational — For exposure during
occupational duties — Must be subject to
risk mitigation program, including training
General Public — For everybody else —
Use larger reduction factors (lower
restrictions) to ensure safety — Fetus is
always treated as member of the general
public.

Basic Restrictions (exposure in body).
Reference Levels (external fields)

' occupational

General public

X
-~
o
-
w
o
—
w
Q
-
-
—

FREQUENCY

ICNIRP guidelines for occupational and general public

Source: https://www.who.int/publications

AOCRP6, Mumbai, Feb 7-11, 2023 37



Standard & guidelines on NIR by ICNIRP

D International Commission on Non-lonizing Radiation Protection

ICNIRP) - obe

NON-IONIZING RADIATION PROTECTION

 ICNIRP 2020 : Guidelines for limiting exposure to electromagnetic fields
(100 kHz to 300 GHz), 2020

ICNIRP GUIDELINES

« ICNIRP 2010 Guidelines For Limiting for Exposure To Time-varying
Electric And Magnetic Fields (1HZ — 100 kHZ).

* ICNIRP 2004 ICNIRP Guidelines On Limits of Exposure to Ultraviolet
Radiation of
Wavelengths Between 180nm and 400nm

 ICNIRP 2013 ICNIRP Guidelines On Limit Exposure to Laser
Radiation of Wavelengths between 180nm and 1000 um

www.|CNIRP.org



Standard & guidelines on NIR

Institute of Electrical and Electronics Engineers ( IEEE)

I E E E International Committee on Electromagnetic Safety (ICES)
IEEE C95.1-2019 : IEEE Standard for Safety Levels with Respect to Human Exposure to

Electric, Magnetic, and Electromagnetic Fields, 0 Hz to 300 GH:

ITU Telecommunication Standardization Sector (ITU-T)
ITU-T Study Group 5 - K series: Protection against interference

K .52 Guidance on complying with limits for human exposure to electromagnetic fields

International Electrotechnical Commission (IEC) Prepares and
publishes international standards for all electrical, electronic and related
Ml technologies.

AOCRP6, Mumbai, Feb 7-11, 2023 39



Malaysian Communications and Multimedia Commission (MCMC) Regulatory body —
responsible for the regulation of the communications and multimedia industry in Malaysia.

MW Mandatory Standard (MS) for EMF Compliance

In regulating the EMF compliance , there are documents which we shall refer to;

Mandatory Standard (MS) for Electromagnetic Field Emission From
Radiocommunication Infrastructure; Determination No.5 of 2021

 MS was 15t published in 2010, but has been
updated to be inline with International
Commission on Non-ionising Radiation
Protection (ICNIRP) Guidelines 2020 and the
latest is MS EMF —Determination No.5 of 2021

* Objective : to achieve EMF Compliance and
applicable to all Network Service Provider
(NSP) and Network Facilities Provider (NFP)

e Radio communication infrastructure including :
v’ Base station (BS) transmitter

v Repeaters

v’ Broadcast transmitter

MCMC

Suruhanjaya Komunikasi dan Multimedia Malaysia
Malaysian C 18 and Commiss

MCMC MTSFB TC G032:2021

TECHNICAL CODE

PREDICTION AND MEASUREMENT OF RF EMF EXPOSURE FROM
BASE STATION

Developed by Registered by

Matysias lechaical Stantorts Forrs Bt MM

Registered date: 1 November 2021




SHMM
MCENMC

Suruhanjaya Komunikasi dan Multimedia Malaysia
Malaysian Communications and Multimedia Commission

COMMUNICATIONS AND MULTIMEDIA ACT 1998
COMMISSION DETERMINATION ON THE MANDATORY STANDARD FOR
ELECTROMAGNETIC FIELD EMISSION FROM RADIOCOMMUNICATIONS

INFRASTRUCTURE

DETERMINATION NO. 1 OF 2010

Pursuant to the Ministerial Direction on the Standard for Electromagnetic Field
Emission from Radiocommunications Infrastructure, Direction No. 7 of 2010 and in
exercise of the powers conferred by sections 66 and 104(2) of the Communications
and Muttimedia Act 1998 [Act 586], the Commission hereby determines as follows:

Cite== =

« Compliance
purpose

MCMC Determination No. 1
of 2010

Commission determination on the
for

electromagnetic field emission
from radiocommunications
infrastructure.

Technical code

! SUR————— || )

MCMC

GUIDELINE ON THE MANDATORY STANDARD
FOR ELECTROMAGNETIC FIELD EMISSION FROM
RADIOCOMMUNICATIONS INFRASTRUCTURE

(COMPLIANCE TOWARDS DETERMINATION NO. 1 OF 2010)
MCMC(T)13-TDD/70/001 Jid. 1(02)

ICNIRP GUIDELINES

FOR LIMITING EXPOSURE TO
ELECTROMAGNETIC FIELDS (100 kHz To 300 GHz)

PusuisHED IN: HeaLTH PHys 118(5): 483-524; 2020

Procedures to achieve .

compliance 5
WA W Imm o mmi

MCMC(T)13-TDD/170/001
Jid.1 (02)

Exposure (safe)
limit
ICNIRP Guideline,
118(5):483-524; 2020

Guidelines for
to electromagnetic fields (100
kHz to 300 GHz)

on the mandatory
standard for electromagnetic

field emission from radio
communications infrastructure

MCMC MTFSB TC G032:2021 Technical Code for Measurement of RF EMF Exposure from Base

Station.

‘ IEC 62232
INTERNATIONAL
STANDARD

Determination of RF field strength, power density and S4R in the vicinity of
radiocommunication base stations for the purpose of evaluating human
exposure

Evaluation
process

IEC 62232:2019

Determination of
and

SAR in the vicinity of

radiocommunication base
stations for the purpose of
evaluating human exposure



Equipment for ELF EMF Radiation
Safety Assessment

Spot measurement

Probe Type and Antenna
Range

PMM instrument Model 8053 attached

with probe Model PMM EHP- 50C SAZ AT LR
' Linear Data Acquisition System
HINDAMapping (LINDA), which includes a A e

measurement wheel and attachment to
EMDEX I



UV Radiation Safety Assessment

Irradiance measurement



7

Extremely low frequency electromagnetic field at high voltage cable
and substation



Research on NIR

Thousands of research has been conducted around the world in
NIR field

WHO coordinates The International EMF Project which has been
established to assess health and environmental effects of
exposure to static and time varying electric and magnetic fields in
the frequency range 0-300 GHz.

provide a coordinated international response to concerns
about possible health effects of exposure to EMF & assess the
scientific literature and make a status report on health effects

The EMF Project encourages focused research to fill important
gaps in knowledge and to facilitate the development of
internationally acceptable standards limiting EMF exposure.

To provide advice about possible hazard and to identify
suitable mitigation measures

World Health
Organization



EMF handbook

The International

EMF Project

Investigates
health effects of
electromagnetic fields

advises
national authorities on
EMF radiation protection

International EMF Project
(Since 1996)

ESTABLISRING A DIALOGUE

ON RISKS FROM

ELECTROMAGNETIC FIELDS

Handbook on
Effective EMF Risk Communication

s e

MODEL LEGISLATION FOR
H&Rﬁﬂ%?&nﬁ%ﬁ%ﬂﬂ% ELECTROMAGNETIC FIELOS PROTECTION

Handbook on
EMF Policy Making
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Research and development in NIR field

UNIVERSITI
MALAYA

Measurement and mapping of
radiofrequency electromagnetic fields (RF-
EMF) radiation exposure in the environment
around Malaysia 2021 - 2023

Research on Electromagnetic
Hypersensitivity Effect on Short term GSM
and 3G Base station Exposure on Cognitive
Performance. Well being and Physiological
Parameters of the Malaysian People (2019 -
2021)

Investigation of risk communication
In the media and stakeholders

Development of UV radiation safety
Guidelines and UVGI

AOCRP6, Mumbai, Feb 7-11, 2023

Research is on-going

Findings: There is no significant effects
of short term GSM and UMTS base
Station signal exposure performance,
well being and physiological parameters

Findings: Public anxiety is heavily
influence by media

The guidelines —in process to publish
The UVGI — to be commercialised

47



Development of UVGI

* Nuclear Malaysia has conduct research and development activities
regarding the usage of UV radiation.

 During the covid -19 pandemic, Nuclear Malaysia has developed
UVGI for PPE disinfection.

We can see that this technology has a very big potential
to be commeruahsed and_ brmgs enormous benefits to

Face mask
on the UVGI

UVGI prototype testing

tra
e Besides that, Nuclear Malaysia is developing the gui%lelines for UV safety asses

and UV device installation.



Are There Any Health Effects?

A large number of studies have been performed over the last two
decades to assess whether mobile phones pose a potential health
risk. to date, no adverse health effects have been established as
being caused by mobile phone use.

O Short-term effects of radiofrequency fields on brain electrical activity,
cognitive function, sleep, heart rate and blood pressure in
volunteers., result no consistent evidence. to date, research does not
suggest any consistent evidence of adverse health effects.

G) EMF-Portal: ( https:/www.emf-portal.org/en )

“ Current evidence does not confirm the

f 7h k% World Health existence of any health consequences
\J,{:}'fzf Orga nization from exposure to low level An extensive literature database with an inventory

of 32,525 publications and 6,824 summaries of

individual scientific studies on the effects of EMF
collected worldwide since year 2015.

electromagnetic fields (RF).

\=
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WHO International Advisory Committee (IAC) Meeting on NIR

RPA

G\

Non-ionising Radiation Task
Group

The objective;

* To support of AS in informing
the general public about
health risks of NIR

e explanation of the

recommendations by ICNIRP on

exposure limits

e support of the organizers of

’ Cour?try report On_NIB Regional Congresses in order to
* Sharing research findings contribute to a substantial NIR

e Collaboration program




Malaysia Inter - Agency Working Committee (IAWC) on The Health
Effects of NIR

Coordinated by Ministry oh Health (MOH)
’ if_- CONFERENCE ON NOK IONS

RADIATION 2019
QRGANISED BY
4

=

(SeT)

o

IAWC meeting on 15t October 2019
Hotel Istana, Kuala Lumpur



Conclusion

New technology and NIR in applications will be created and it will
cause more challenges and based on our expertise , experience and
facilities, we will continue to work closely with the stake holders in
related industries to ensure that NIR applications remain safe for the
public.

roha@nuclearmalaysia.gov.my
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marpa

MALAYSIAN RADIATION PROTECTION ASSOCIATION

6" Asian and Oceanic Congress for Radiation Protection
07-11 February 2023, Mumbai, India

Radiation Protection and Surveillance in Nuclear, Medical, Industrial facilities and the Environment
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