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Hidden Dangers of Electromagnetic Radiation from

Communication Towers, Power Lines and Cellphones
Commissioned by Ralph Ross, Chairman, and Terry Wilkinson, Committee, Member of
Christchurch Combined Residents Assn.

The frogs stopped
croaking
dead fish lay
floating
no more ladybirds
on the grass
damn and blast the
microwave mast
platelets lessening
heart pump quaking
technological advancement
human contaminant
radiated toys for boys
in my head the
high pitched noise
this land I carved with
flowers of joy
is this the kiwi
money curse
must some dear souls
drop dead first
will I see Val’s
auricula
Burnt Butterscotch
bloom by fall
do human beings
count at all?
by Jenny Barrer

(Who lives 100 metres from the microwave tower)

By Penny Hargreaves
& Denise Ward

Recommendations by
Dr Neil Cherry

Health Database Contact
Diana Pennell

http://canterbury.cyberplace.co.nz/ouruhia/ Email dp.emr@hotmail.com
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For determining compliance,
exposure is averaged over the
approximate projected area of the
body.

Power decreases as the distance
from the antenna increases.
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HAEKTPOMAINHTIKH AKTINOBOAIA
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The Electromagnetic Spectrum -1
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Nopog tou Plank  E =h.v=nhf

Plank’s constant h = 6.626196.10>* Joule.sec=
4.1357. 10 eV/Hz

Pwtdvio Mikpokupdtwy Eotw f = 10 GHz,

>

E =41.357.10° eV = 0.000041357 eV.

E.M/K-A.IN.G.

-15-




Epyaotpio Mikpokupdrtwy, E.M/K - A.T1.O.

DEPMANEH ME MXPOKYMATA- PAMIOEYXNOTHTES

II ,/ '
Anoenkevduern Hitkprks Evippeia We
; o1 W

S - -
D=¢g. ¢ € = Veknki Sanguinhls.

0 "A
) = 88, (1 dand )=g,c, “‘_
E-‘c.u gaf:JE &l " "5 (L Xy Jwg,é,)

& @Aﬂu})ﬁves Koviwbés Evepyfias Joyw

adpdveias Tou aTolnkoJ GuET4 faTos -
- CToxciwdwv B 08 wv.—> MeTalwts e G&plubt T,

G = Aywpd™la  Ulko <=> ATwied Soule
€TaTpoi 6€ OeplrdTaTa

We = 'L 202 ﬂ]/E/de e Rnos  Hicrm. Evspys:a

ld W - We
Fe= L (ws"+6‘)-ﬂ EL = Katumyskapom Eveprtia
* vJ % Ogpuaren.

2wy - TioomKEYS Lueum ! Ma)'w;mw‘ Eve préra.
o u*
Wy = L «2{4 B H AV_

e 0 Bzl fr = haypr s Sutgtor

pobtw) = - b e Amwyocs Joyw abpiveny

_ g OTopkes SvébilaTes
0
Rz L wpt [[[1H _
v R.E -ijt\n, P 9-10

E.M/K-AIN.O.
- 16 -



Epyaotpio Mikpokupdrtwy, E.M/K - A.T1.O.

Safety Levels for Radiofrequency Energy

What levels of radiofrequency (RF) energy are considered safe?

Countries set their own national standards for exposure to electromagnetic
fields.

The majority of these national standards draw on the guidelines set by the
International Commission on Non-lonizing Radiation Protection
(ICNIRP).

ICNIRP is a non-governmental organization that evaluates scientific
results from all over the world and is formally recognised by the World
Health Organisation (WHO).

Europe uses guidelines developed by the International Commission on
Non-lonizing Radiation Protection (ICNIRP).

Currently, the World Health Organization is working on a framework for
international harmonization of RF safety standards.

ICNIRP has identified a whole-body Specific Absorption Rate (SAR)
value of 4 watts per kilogram (4 W/kg) as a threshold level of
exposure after which harmful biological effects may occur.

SAR = (o/p).E?
e O = electrical conductivity of the tissue;
e p =tissue density;
e E = effective electric field strength in V/m.

In addition, guidelines vary depending on the frequency of the RF
exposure.

This is due to the finding that whole-body human absorption of RF energy
varies with the frequency of the RF signal.

The most restrictive limits on whole-body exposure are in the frequency
range of 30-300 MHz where the human body absorbs RF energy most
efficiently.

ICNIRP Limit: This is a guideline for the maximum permitted power density
of nonionizing radiation for public exposure.

The guideline is frequency dependent and is currently defined as:

Frequency ICNIRP Limit

Less than 400MHz 2Wim?*

ADOMHz to 26Hz if £ 2000Wm?, where f is frequency in MHz
2GHz to 300GHz 10 Wim?

-1/ -
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Potential new risk ffom mobile phones |

Scientists have discovered that exposing human endothelial cells - which
line the minute blood vessels in the brain - to mobile phone radiation can
damage the blood-brain barrier, a vital safety barrier that stops harmful

substances in the blood from anterlng the brain

*> Radiation: Mobile
phones generate

e P
9\ S

Damage: Endothelial cells
siressed aller 1 hour's exposure
10 mobile phone radiation Emit
{2 wats/kg of tissue)

Walls composed of only
onolayorofvocywn :

s trigger
changostoprotolnsmmmlnondomelhl
cells, allowing toxins to enter brain

- Source: Fnah Radation and Nuclkear Saloty Authory 2 GRAPHIC NEWS
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CELL PHONES EXPOSE BRAIN CELLS TO BLOODSTREAM POSIONS
A study by Finish scientist Darius Leszczynski published in the journal Differentiation
shows that several hundred chemicals operating in a certain type of human brain cells could
be altered by the weak microwaves broadcast by mobile phones.

The blood-brain barrier normally keeps toxins and microorganisms circulating in the
blood out of the brain. But Prof Leszczynski found that at the legal limit for mobile
radiation, a blood-brain barrier protein named HSP 27 became ineffectual in keeping
blood poisons out of brain cells. [The Guardian June20/02]

Proteins found in the blood can, if they get to the brain, cause autoimmune diseases such as
Fibromyalgia and Multiple Sclerosis. Damaged nerve cells could also lead to dementia,
premature aging, and Parkinson's disease. Brain cells inflamed by cell phone conversations
are also indirectly be linked to Alzheimer's disease.

In addition to these potential personal disasters, medication that under normal circumstances
wouldn't be able to penetrate the blood-brain-barrier could do so and cause damage. [British
Library Net Sept14/03]

- HIFFOZAMFLU=E
CEREEBFRLM i - > h“h_
S hrh T e A

NORMAL RAT BRAIN HYPOTHALAMUS

FEOTEIM LEAKASGE FROM ELOOD VDESSELE

RAT BRAIM AFTER CELLPHONME EXPOSURE

E.M/K-AIN.O.
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Lumen of blood vessal

Astrocyte Pericyte

Basement membrane Endothelial cell

MNeuron Tight junction

Blocd
@ Monocyte @
Lymphocyts . Meutrophil
E— Tight junction
Blood-brain — Endothelial cell
barrier
— Basement
membrane
) Cﬁm
Brain Microglia

The blood-brain barrier (BBB)
Expert Reviews in Molecular Medicine © 2003 Cambridge University Press

The blood-brain barrier (BBB). The BBB is created by the tight apposition of
endothelial cells lining blood vessels in the brain, forming a barrier between the
circulation and the brain parenchyma (e.g. astrocytes, microglia). Blood-borne immune
cells such as lymphocytes, monocytes and neutrophils cannot penetrate this barrier. A
thin basement membrane, comprising lamin, fibronectin and other proteins, surrounds the
endothelial cells and associated pericytes, and provides both mechanical support and a
barrier function. Thus, the BBB is crucial for preventing infiltration of pathogens and
restricting antibody-mediated immune responses in the central nervous system, as well as
for preventing disorganisation of the fragile neural network. This, together with a
generally muted immune environment within the brain itself, protects the fragile neuronal
network from the risk of damage that could ensue from a full-blown immune response.
On rare occasions, pathogens (e.g. viruses, fungi and prions) and autoreactive T cells
breach the endothelial barrier and enter the brain. A local innate immune response is
mounted in order to limit the infectious challenge, and pathogens are destroyed and cell
debris is removed, a vital process that must precede tissue repair

E.M/K-AIN.O.
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Blood-brain barrier
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OPIA EKOEXHX
EYPQMAIKH NOMOOEZIA

e 200TOON TOU ZUMBouUAiou Tng Eupwtraikig ‘Evwong L 199
(1999/519/EC), 30-7-19909.
«Iepi TOU TTEPIOPIOUOU TNG EKOEONG TOU KOIVOU O€
nAekTpopayvnTika redia (0Hz — 300GHz)»

EAAHNIKH NOMOOEZIA

* Koivil Amrégaon utr’ api. 53571/3839
Twv YTroupywv Avamruéng, Y.MNE.XQ.A.E., Yyeiag kai NMpovoiag, Metagopwv
kal Emikoivwviwy (PEK 1105/B/6-9-2000) pe Bpa

«Métpa TTpo@UAAENG TOU KOIVOU aTré Tn AEITOUPYia KEPAIWV
EYKATEOTNMEVWY OTN ENPa»
ME TNV oTroia eicdyovtal oTnv EAANvIkr NopoBeaia
e Ta Opla TNG EupwTraikng ‘Evwong yia Tnv €KBeon Tou KoIvou O€
NAEKTPOPAYVNTIKI AKTIVOBOAiQ Kal
e OpifovTal uNXAVIOMOi EAEYXOU YIa TA ETTITTEDA TNG NAEKTPOPAYVNTIKNG
OKTIVOBOAIOG TTOU EKTTEUTTETAI ATTO TOUG OTABPOUC KEPAIWY OAWV TwV
EI0WV.

* Néuog 3431 (PEK 13/A/3-2-2006)
«Mepi HAekTpOVIKWYV ETTIKOIVWVIWYV Kal GAAEG S1ATAEIGY,
apBpo 31
«PuUBUiOEIG OXETIKA PE TNV EYKATACTAON KEPAIWVY,
2Up@wWVa Je To apBpo ta EAANVIKG 6pia yia Tnv £€kBeon Tou Kolvou
TiBevTal oTO:

e 70% TWV opiwv TNG EupwTraikAc ‘Evwong yia Toug otabuoug
KEPAIWYV TTOU BpiokovTal o€ ammdéoTaon peyaAutepn Twyv 300
METPWYV ATTO TNV TTEPINETPO TWV KTIPIOKWY EYKOTAOTACEWV
OXOAEiwv, BPePOVNTTIOKWY OTOBPWY, VOOOKOMEIWV Kal
YNPOKOUEIWY Kal OTO

60% Twv opiwv TNG EupwTtraikns ‘Evwong yia Toug otaduoug
KEPAIWV TTOU BpiokovTal o€ atréooTacn MIKpoTepn Twv 300 pETpwy
ATTO TIG EYKATAOTAOEIG AUTEG.

E.M/K-AMO.
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ICNIRP

Aigdvig EmTpotA yia Tnv MNMpootacia atrd 1ig Mn loviouoeg
AKTIVOBOAigg
International Commission on Non lonizing Radiation Protection

ICNIRP
Etrionua avayvwpliopévn, un KuBepvnTtikg opydvwaon ato:

e TNV MNaykdéouia Opydavwon Yyeiag,

e 1O AIEBVEG pageio Epyacoiag Kail

e TNV Eupwtraikn ‘Evwon.
Exel wg PEAN dIEBVWG avayvWPIOPEVOUG ETTIOTAMOVEG TTOU KOAUTITOUV TIG
ETTIOTNMOVIKEG TTEPIOXEG TNG IATPIKNG,TNG PloAoyiag, TG €mdnuIoAoyiag, TNG
(QPUOIKNAG KAl TNG MNXAVIKAG.

NMwg TTpoékuyav Ta 6pia TnG ICNIRP;
H ICNIRP,

e EZETOOE TO OUVOAO TWV ONUOCIEUPEVWV EPEUVIIV OXETIKA UE TIG
BIOAOYIKEG €TTIOPACEIG TNG NAEKTPOUAYVNTIKAG AKTIVOBOAIAG
PAdIOCUXVOTATWY,

o KaTtéAnge OTI 01 pOveG €MOPACEIG TTOU Ba PTTOPOUCAV VA
XPNOIUOTTOINBoUV WG BAoN yia TNV BECTTION Opiwv £€KBEONG TwWV
avOPWTTWV Eival AUTEG TTOU OQEIAOVTAI OTNV aUugnon TnNG BepuoKpaciag
TWV I0TWV ATTO TNV ATTopPOPNOoN TNG NAEKTPOMAYVNTIKNG EVEPYEIAG ATTO
TO CWWA.

e OcewpnBnKe OTI 01 BUCPEVEIC BIOAOYIKES ETTIOPACEIC TTPOKUTITOUV UE TNV
algnon NS BepuoKpaaciag Tou cwuatog Kata 1°C.

1. H au¢non auth yivetal Je TNV attoppod@non EVEPYEIQS aTTO TO AvOPWTTIVO
OWMA JE PUBUO peyaAuTEPO aTTO 4W/KQ.

2. AnAadn, yia évav avBpwTtro 80kg pe pubuo 320W.

AaupavovTtag uttoywn ot

1. Evdexopévwg KATTOIEG OAdESG TTANBUCOU va €ival TTIo eUTTABEIC Kal OTI

2. Agv atrokAgieTal n €kBeon va Aaupavel xwpa o€ (0N eTRapnPEVOUg
XWPOUG JE augnuévn Beppokpaacia | uypaaia r Kata Tnv dIGpPKEI
évrovng AoKnong,

eréAegav Evav ouvTeAeoTh ao@algiag 50
oTn B€0TTION TWV OpiWV €KBEONG TOU KOIVOU.
‘ETOI1, TTPOEKUYE
0 BACIKOG TTEPIOPICHUOG Yia TV £€KOeon Tou Koilvou o€ 0,08W/kg,
onAadn vyia €évav avBpwtro 80kg TO Opl0 TOU pPUBPOU aTTOPPOPNONG
NAEKTPOPAYVNTIKAG aKTIVOBOAIaG gival 6,4W.,

E.M/K-AIN.O.
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ICNIRP

MNa va gnvuttdpyouV TTEPIOXEC TOU CWHATOG OTIG OTTOIEG VA EU@AVICETAI TOTTIKA
uWnAR atToppdnon evépyelag TTPORAETTOVTAI Ol
Meplopiopoi Kal yia TOV HEYIOTO TOTTIKO puBuO atroppdPnong
1. og 2W/kg yi1a TO KEQAAI KAl TOV KOPHO Kal
2. 0g 4W/Kg oTa AKPO TOU CWHATOG.

2.€ TTaPOPOIa CUPTTEPACHUATA KOl OpIa YIa TNV €KBEON OTNV NAEKTPOMAYVNTIKNA
OKTIVOBOAia €xouv KaTaANEel Kal AAAOI DIEBVEIC ETTIOTNOVIKOI POPEIC, OTTWG
e To IEEE (Institute of Electrical and Electronic Engineers —
10pupa HAekTpoAOywv Kal HAeKTpovIKwY Mnxavikwy),
e 10 NRPB (National Radiological Protection Board —
EBvikS 2ZupBouAio PadioAoyikig MNpooTaciag) Tng MeydAng
Bpetaviag.

Mivakag. Baoikoi repiopiopoi TnG ZuoTtaong NG Eupwtraikng ‘Evwong

yIQ TNV ATTOPPOPOUNEVN EVEPYEIQ OTO CWHA EVOG AVEPWITTOU TTOU
KATATAOOETAI OTO YEVIKO KOIVO.

EAMnvika opra’

Pumxo Méyeboce 70% opiwv | 60% opiwv
EE (Wkg) | EE (Wkg)

Méooc puBudc exikne amoppognonc
(SAR) oAdxAnpou tou cwpatog 0,08 0,066 0,048

Tomrog pubpoc exbikig anoppognone
(SAR) oto kegdh ko oTov Kopud

2 14 12

Tomrog pubpoc eidikiie amoppogpnone 4 28 94
(SAR) oto axpa - -

1. Evo memifdMov otobucv kepomoy

1. H ICNIRP eival yia péviun €mMTPOTIA TTOU TTAPOKOAOUBEI CUVEXEID TIG
€CENICEIC OXETIKA PE TIG EMOPACEIS TNG NAEKTPOUAYVNTIKAG AKTIVOBOAIOG
oTov AvBpwTro.

2. Ta o6pia autd 1oxuouv OTav n €KBeon OTNV  NAEKTPOMUAYVNTIKNA
OKTIVOBOAIa €ival CUVEXNG KAl JOVIMN.

3. O1 TINEG TV OPIWV aVaPEPOVTAl WG XPOVIKOG HECOG OPOC OTTOIOUDNTTOTE
eCOANETTTOU €KBEONC.

E.M/K-AIN.O.
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Basic restrictions and reference levels

Basic restrictions

» In many documents, the basic limits (“basic restrictions”) are expressed in quantities
such as the specific absorption rates (SAR),

* since these are intended to be closely related to the biological impact.
Xvotoon ZvppovAiov Evponng, 1999/519/EK
("Opio. y10. T0 yeviko winBoouo)

Baowoi neplopropoi yia nAextpud, paywmikd xai nhextpopayvmixd media
(0 Hz — 300 GHz)

Nuevorma Muvorpa | MO0 TOXVTTT Tmnngfﬁm Tome) rexoons
Ziwm it i abung ; adixng nmu
ovpvoTraY P (m*) “&Ww <m xa °“m"‘ m,)s
/ (W!kg)
0 Hz 40 — — — = L
»0-1 Hz - 8 — - - -—
I-4 Hz —_ 8/f i - - =
4.1 000 Hz - 2 — —_ — —
1 000 Hz-100 kHz - f/500 - - - .
100 kHz-10 MHz — f/500 0,08 2 4 —
10 MHz-10 GH:z - - 0,08 2 ) —
10-300 GHz - — - — - 10
4
Lypawonc

1. f ava n ouyvotmie o Hz.

2 Omnpommmm@m«mmmwmncmmwu&axmm
10TOUG TOU XEVIPIXOU VEUPIXOU OUCTIILATOC TG KIQAAC Xai TOU XOPRoU TOU OGRaTol xOi oumepdya évav mapdyovia
aogaknac. Or faowoi mepopopoi yia va media ELF faoilovion ong Swomotwpivec Suopeveic orortecnc mou épouv oo
xevipd veupikd ovotnpa. Or ofrieg autic emrtaong tivar oxedov axapaiee, xa Sev undpyouv emotpovc evdakng nou
va ouvyopolv unip aAlaync twv Baocwew mepopiopwy ya T fpaxuxpova éxdeor. Ennbdi opec autol avapépoviar ox
Suoyeveic EmUTTOORG 010 KEVIPIXG VEUPIKO OUOTN|A, O OUYKEXPHEVOS BaOOC MEPIOPIoNOS Popel va emrtpena tm peyaire-
PEC TUXWOTITES PEUMATOS 0F AAOUG 10TOUG TOU OwpaTos umd g idueg auwdmieg éxdeor.

3. Adye TC NAXIPIKAC GVOROIOYIVEIGS TOU OOUATOC, 01 MURVOTITES paiparoc mpénn va exgpdlovia wg pioog Opog o
Suxvoprs epfabdol 1 cm’ xédemc mpoc ™ Swiduvon tou peupatos

7. H 1omxq SAR vmohoyiloim we pioog dpoc em palac 10 g mapaxepivey wiwv. H peyakitepn SAR mou npoximm xav
autdv Tov Tpdmo mpéna va anoteAel Ty TwA mov ypnowonowttar yia v extipnen 6 Exdeons. Ta ev hoyw 10 g wmod
UMOVOOUV QUVEYOPEVT Bala WToU pe oxEdav opowyeve, nhactpu Wblmres. Avayvwpilerar dm N Ewola G ouveouomg
}mﬂncmwmlpnmpqwtwcﬁompnpmmmolmmomﬂlﬁmmmu{u&mmmmmﬂmmnm
petpnonc. Fmpémetar va Yprowionowivim oAl yEwprtpod oyrjpara, my. wufud pipn wtdv, apee o
booprpiig mocomIEg va Eyouv cuvinpOkic Ty OF oyfon pE Ti¢ xatewluvvinpuc ypapuis ya Ta emineba ixBeong
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Reference levels

» In order to simplify compliance testing, these biologically effective
guantities are converted into external field levels and power densities
(“reference levels”),

= These are based on dosimetry and worst case situations.

» Thus, compliance with these reference levels ensures that also the basic restrictions
are complied with.

» Failure to comply with the reference levels, on the other hand, does not necessarily
mean that the basic restrictions are not complied with - this must then be investigated.

» Having in mind the distances involved (compare figure 6), only reference levels will be
discussed here.

» In some documents (e.g. from lItaly), limits are only expressed in external field levels.

Eminzda avaopdc yia nhextpwd, payvmxd xat pArxrpopayvimxd mrdia
(0 Hz — 300 GHz, oradepic Tipic rms)

Eviaon RArcTpovicou Eviaon payvmneos | Muvora payvmioy podx [leobivaun muevorma woyioc
Zuvn ovyvoTiiay nediou-E rebiou-H nebiov-B ommtdou eupaTog
(Vim) (Afm) ("] 5., (W[m?

0-1 Hz — 3,2 x 10¢ 4 x 10¢ —
1-8 Hz 10 000 3,2 x 104f 4 x 104 -
8-25 Hz 10 000 4000Jf 5 000/f -

O HzZ ;00() P 100
0.025-0.8 kHz 50/f 3 S/f —
0,8-3 kHz 250/f 6,25 —
3-150 kHz 87 b} 6.25 —
0,15-1 MHz 87 0.73/f 0,92)f —
1-10 MHz g7/ 0.73/f 0.92)f -
10-400 MHz 28 0073 0,092 2
400-2 000 MHz 1,375 pa 0,0037 0,0046 12 f/200
2-300 GHz 61 0.16 0,20 10

2. Na ouyvémyres and 100 kHz dwg 10 GHz, 1a S, E!, H? xm B! npinn va exppaloviar we pioog dpoc ya xade ypowin)
npiodo Swpxnag th e,

3. Na ovywmomeg nou umepfaivouy Ta 10 GHz, ta S, EY, H? xm B! npénn va exppalovia we péoog dpog yia xade ypowa)
nepiodo buapanag 68/F ** demrvav (f oe GHa).

4. Arv opilrtan npRy mebiow B yia ouyvdome <1 Hz, mou eiven oy mpayponxdtTie owned phocpud mebia. Na voug
TEPLOOTTEPOUS miplmous, N Evoxhmin ciclinon meovaaxiy nAoxTmcsv popTiotwy Sev yivitm ovodupro| o mebia pe
dviaon puxpduepn and ZSkWnanuuwmptwmmmmthﬂqh:&mmﬁw

E.M/K-AIN.O.
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Near field and far field situations

Near held Far field

e —— >
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Radiative Tield

Reactive tield
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[Mistance for (not to scale)
GSMO900 base ~3cm ~20'm

station:

Consequences for exposure assessments
Use SAR values
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Measure electric
and magnetic

Approximate
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posure fields separately power density
for exposure
P I characterisation
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The physics of electromagnetic
emission from an antenna produces
different circumstances for
measurements depending on the
distance R from the source.

For practical purposes, this is
commonly described as the existence
of three zones

Figure 6. lllustration of three zones:
Reactive near field,
¢ R<A2m
Radiative near field
¢ N2 <R < 2D°/A
Radiative) Far field,
¢ R>2D%A
D = largest dimension of
A = wavelength (33 cm for 900 MHz)
. SAR = Specific Absorption Rate.
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Near field and far field
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Comparison of limits for radio-frequency fields (COST-244)

» Figure 8 describes graphically the general public limits of the reviewed documents for
the electric field strengths between 0.1 MHz and 300 GHz.

10000
NRPB 93
j IEEE 99
1000 - / ONORM 92
—E- NEL 97
= CENELEC 95 =—=|CNIRF 08
< . === (NORM 02
P ICNIRP 98 /A::"A e |EEE 30
2 100 NRPB 93
f_j é | === CENELEC 95
0N , == |TALY 198
o ITALY 198 > ) * =—k=|TALY 2 98
© . AS 88 B NISV 99
'-: 10 NEL &7
= - - =4S 05
° A K —B—5VorGWos
2 ITALY 298 HUN 86 HUN 56
NISV 99
1
-'\SVorGWQB
0,1 T T T T T T T
0.1 1 10 100 1000 10000 100000 1000000 10000000

Frequency (MHz)

Figure 8: Overview on limits of the electric field strength reference levels for the general
public from 0.1 MHz up to 300 GHz.

>
Table 3. List of guidelines for general public exposure reviewed in this report
Country or organisation Type Reference
International / International Commission of Non Guidelines ICNIRP 1998
Ionising Radiation Protection
International / IEEE Standard [EEE 1999
European / CENELEC / Technical Commuittee 211 Prestandard CENELEC

(withdrawn) 1995

Australia / Standard Association of Australia Standard AS/NSZ 1998
Austria - national / Osterreichisches Normungsinstitut Prestandard ONORM 1992
Austria - local / Salzburger Sanititsrat Report S vorGW 1998
Hungary / Hungarian Standard Institution Standard Hungary, 1986
Italy / Ministry of Environment Decree Italy 1998
Netherlands / Health Council of the Netherlands Report NEL 1997
Switzerland / Schweizer Bundesrat Regulation NISV 1999
United Kingdom / National Radiation Protection Report NRPB 1993
Board *

¥ The UK has recently decided to adopt the ICNIRP/EU recommended limits.

E.M/K-A.N.G.
-30 -



Epyaotripio Mikpokupdtwy, E.M/K - A.T1.©.

Comparison of limits for radio-frequency fields (COST-244)

» Figure 9 describes graphically the general public limits of the reviewed documents for

1
]

Electric Field Strength (V/m

the electric field strengths between 100 MHz and 10 GHz.

1000

NEL 97
) ICNIRP 98 NRPBS3  \cEE 09
ONORM 92 ¥
CENELEC 95 \ J
100 ——— L
——|CNIRP 98
=@=(NORM 92
, v v |EEE O
13 ‘ NRPB 93
\ ITALY 1 98 e~ CNELEC G5
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= \\ e TALY 2 68
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0,1 T
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Frequency (MHz)

Figure 9: Overview on limits of the electric field strength reference levels for

>

the general public from 100 MHz up to 10 GHz.

As seen in figures 8 and 9, there is a substantial frequency variation in these levels in
some guidelines.

= Essentially those that are primarily based on restricting the SAR levels.

Across the frequency range between 100 kHz and 10 GHz, this basic restriction in
SAR is the same exposure according to ICNIRP, 1998:

= 0.08 W/kg fore general public

But the coupling of the external field (=the ability for a field level to cause a certain
SAR level) is at its maximum between some 20 MHz and some few hundred MHz —
the so-called resonance range.

Accordingly, most reference levels shown in figures 8 and 9 are at a minimum at these
frequencies, and do increase at lower and higher frequencies, where the ability of the
external fields to pass into the body diminishes.

E.M/K-A.N.G.
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Comparison of limits - Different Countries (COST-244)

» Comparing in figure 8 the electric field strength limits of different document
in the intermediate frequency range from 0.1 to 1 MHz, differences of up
to three orders of magnitude can be found.

» This is mainly caused by different protection concepts applied by the
different national authorities or committees.

A\

A central distinction is that between:

>

. Exposure limits based on scientific evaluation of health based data,

w

. Other documents based on social and political considerations

= such as the ones issued by the Italian Ministry of Environment (Italy 1
98 and lItaly 2 98), which applied another protection concept largely
based on social and political considerations resulting in much lower
limits.
» A second distinction is that between those:

C. Guidelines intended to restrict a biologically relevant exposure parameter
(e.g. SAR levels) — and where as a consequence the reference levels vary
with frequency (see above),

D. Guidelines where the primary objective is to restrict the external field
levels.

Different Countries

> In Italy, two limits for the general public are in force based on the concept
that additional precautionary measures have to be applied in buildings
used for periods of more than four hours:

» [taly 1, 98, general limits, periods less than four hours
= |taly 2, 98. periods of more than four hours

» UK has recently adopted guidelines based on the ICNIRP (1998)
recommendations

» However, in UK, 1993 the National Radiation Protection Board (NRPB,
1993):

= took short term effects as a basis for his limits;

» have not, in contrast to e.g. ICNIRP (1998) limits, introduced additional
reduction factors for general public exposure,

= put uses the same levels as for occupational exposure — which in
principle are a factor 5 higher in power density (and a factor of V5 = 2.2

higher for electric fields)
E.M/K-A.NO.
-32-



Epyaotripio Mikpokupdtwy, E.M/K - A.T1.©.

Typical Exposure Levels

» The strongest power frequency electric fields commonly encountered are
beneath high voltage transmission lines.

» Strongest magnetic fields at power frequency are normally found very
close to motors and other electrical appliances, specialized medical
equipment, etc.

Source: Federal Office for Radiation Safety, Germany 1998

Typical electric field strengths Typical magnetic field strength of household

measured near household appliances at various distances.

appliances at a distance of 30 cm Appliances operated on electricity at a frequency
of 50Hz. Mormal operating distance is in bald.

Electric appliance Electric field 3 cm

30 cmdistance 1 m distance (uT)

strength{V/m) distance(uT) (uT)
Stereo receiver 180 - -
Iron 120 8- 30 0.12-0.3 0.01-0.03
Refrigerator 120 05—-17 0.01 - 0.25 =(.01
Mixer 100 - -
Toaster 80 - -
Hair dryer 80 6 - 2000 0017 0.01-0.03
Colour TV 60 2.5-50 004-2 0.01-0.15
Coffee machine 60 - -
Vacuum cleaner 50 200 — 800 2 - 20 0.13-2
Electric oven 8 1—50 0.15-0.5 0.01 =004
Light bulb 5 - -
Electric shaver - 15 — 1500 008-9 0.01-003
Fluorescent light - 40 — 400 0.5=2 0.02-0.25
Microwave oven - 73 — 200 4-8 0.25 -08
Portable radio - 0.8 — 50 0.15-3 0.01-0.15
VWashing machine - 0.8 — 50 0.15 -3 0.01-0.15
Dishwasher - 3.5 -20 0.6 =23 007 =023
Computer Usually 1-10 05—-130 < 0.01

Guideline limit value 5000 For most household appliances the magnetic field
strength at 30 cm is well below the guideline

limit for the general public of 100 pT at 50Hz.
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Note:
» Magnetic field strength around all appliances rapidly decreases the further
you get away from them.

» Most household appliances are not operated very close to the body.

» At a distance of 30 cm the magnetic fields surrounding most household
appliances are more than 100 times lower than the given guideline limit of
100 uT at 50 Hz (83 pT at 60 Hz) for the general public.

» Field strength does not depend on how large, complex, powerful, noisy a
device is.

» Magnetic field strengths vary between makes of hairdryers, etc due to
product design.

ICNIRP Limit:

» Electromagnetic field levels vary with frequency in a complex way so one
can not sensibly list every value in every standard and at every frequency.

» The following table lists exposure guidelines for the three areas of public
concern: electricity in the home, mobile phone base stations and
microwave ovens.

Summary of the International Commission on Non-lonizing Radiation
Protection (ICNIRP) exposure guidelines

European power

Mobile phone base Microwave oven
frequency station frequency frequency
Frequency 50 Hz 50 Hz 900 MHz 1.8 GHz 2.45 GHz
Exposure Electric ~ Magnetic  Power Power Power density
Limits: field field density density
Public 5000W/m  100pT  45Wm* 9Wim? 10 Wim?

Occupational  10000V/m  500uT  22.5Wim° 45 Wim?
ICNIRP, EMF guidelines, Health Physics 74, 484-522 (last updated in April 1998)

E.M/K-A.NO.
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Typical maximum public exposure of common sources

» The following table lists most common sources of electromagnetic fields
» All values are maximum levels of public exposure — normal exposure is
likely to be much lower.

Source Typical maximum public exposure of:

Electric field (Vim) Magnetic flux density (uT)

Natural fields 200 70 (Earth's magnetic field)
Mains power (in homes not 100 0.2

close to power lines) '

Mains power (beneath large 10 000 20

power lines)

Electric trains and trams 300 50

TV and computer screens 10 0.7

{at operator position)

Typical maximum public exposure of
Power Density (W/m?)

TV and radio transmitters 0.1
Mobile phone base stations 0.1
Radars 0.2
Microwave ovens 0.5

Source: World Health Organisation Regional Office for Europe

Note:

1. World Health Organisation literature states there is no specific level beyond which
exposures become instantaneously and immediately hazardous — rather the
potential risk to human health gradually increases with higher exposure levels. ie
guidelines indicate that, below a given threshold, electromagnetic field exposure
Is safe according to scientific knowledge. However, it does not automatically

follow that, above the given limit, exposure is harmful.
2. Guidelines are set for the average population and do not address the

requirements of a minority of potentially more sensitive people. For example,
air pollution guidelines do not take into account the needs of asthmatics
and electromagnetic field guidelines are not designed to protect people
from interference with implanted medical electronic devices such as
pacemakers.

E.M/K-A.N.G.
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E=OMNAIZMOZ METPHZEQN
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