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i 2 Characterising EMF

it EMF waves are o

wiavelength

1 &
1

ii:5 characterised by: A /AT

: amplitude
- I [pareer]
s o wavelength t.
. YRS ¥ L ime "‘

is8iseit o frequency or
... » Amplitude (power)

'l -

one oscillation

:-.:. » il [frequern::y is number of
T 1 S oscillations per second)
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Characterising EMF

Relationship between

—3 ;| wavelength & frequency:
///—~\\\ ///’\\\ ///~\\ A_oo 1/2/
A =c/v
A % .
|| o) Wavelength = speed of light

frequency

>

increasing frequency A = wavelength (m)

v = frequency (Hz)

c = speed of light (3 x 108
m/s)

decreasing wavelength
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What are EMF?

Electromagnetic waves are a form of
energy. The quantity of energy contained
In a wave depends on the frequency and
the wavelength: the shorter the
wavelength, the higher the frequency and
energy of the electromagnetic wave.
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Static fields

Electromagnetic spectrum

< + Wavelength - > < + Energy - >

(kHz) (MHz) (GHz2)
103 10¢ 10° 1072 107% 1078

Frequency (Hz)

Non-ionising radiation l lonising radiation

Extremely low frequency (ELF) Optical light X-rays
Radiofrequency (RF) UV radiation Gamma -rays

MRI scanners Elektricity Radio / Television Mobile Phones
Network
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i . Man-made sources of EMF
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-_| Purpose of the exposure assessment
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ssszizi:tt ¢ Hazard surveillance

LT ] -

:2:2.077%% o Control technology Purpose of the
E:;?i;;;:fé assessment exposure assessment
t o acstse o Control intervention

1iasisiiiii® . Compliance with :

22t @ exposure guidelines { Exposure }
2. i | Health hazard evaluation assessment method
mizﬁ Epidemiology

Eﬁigqﬁgf \ Risk assessment
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(desktop survey)
Full-blown exposure
survey

monitoring

Detailed characterisation of
sources (walkthrough survey)

Full inventory of all potential exposure sources
Stage Il

Staged approach for compliance

Stage
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.13t 12 Stage | tools — identification of EMF sources
N N e —
AR
Lt Work env. Category | Category Il Category Il
:22355] 1. Installation & electrical hand-held Equipmentbeing Troubleshooting
:H::T maintenance tools installed/maintained work
wiEw . q
E:i (ex. welding equipment)
i:ﬁ: 3. Dielectric - *Plastic sealers -
#% -+ | heating *Wood gluing equip.
: : ‘;" 4. Electricity Bus bars/conductor rails | *Power stations -
}: ;;!l' prOdUCtion & in substations eAir-cooled coils in
tiit et distribution capacitor banks
LERR

TEENE ] 5. Electrochemical

TR

rectifiers

. of .
:: S 6. Induction Automated systems *With open coils Smaller smelting
Lo E ] heating oLarger furnaces furnaceS (a”oy|ng)
» * 4
EE:&E: 7. Welding Automated systems Arc welding (cable; Spot and induction
fﬂ'-'::} electrode holder) welding, (manual or
N2 semi-automated)
L LERE |
EYE TN
it : :
% e r] 13. Other work Induction hobs in hotel *Tape erasers
%34 -« x| ENViIrONMeENts & catering industry *RF & microwave lighting
FrT I LEE. .
g (food preparation)

*
-1“

) * e
G-+ -9
"TIRE. l-!#-..l

TET TN

*Non-destructive testing

w oy N N

i}

R |

Adapted from: Bolte en Pruppers (2006). Elektromagnetishce velden in arbeidssituaties




v R

L ]
N F

| |

AR mEA s R

L]
&
. F
Ty

T T LR

RS T
L L3

kPN

[

n

™

3

1 TR
*E YRS LA
I TY LR

v Bl
TER G L R

YT ER T

R B

(|

sEes

3338

f 1 5
FEEEY T L L

11 LI

P T ILE

wailEE ¥y -

STy L1

e
i
L1
o &
L

Ea vk
ak

ae-

hETEs ¥
a8 iy
» e
- mia
TR R).

-

(YT N
»aN

L E L L L L

v 0 o= v o k

e
K
'S B

EER Y 13l
a5

- -
LA
T"IIRREl 111}

1
-

itenessa SPY 120

s T

c A
&

*

Stage /11l tools

FREQUENCY
BANDS:

Fm

Tv3

Tetrapol

Tvd/5

Gsm uplink
Gsm downlink
Dect

Umts uplink

Umts downlink
W-lan

A N

@ THE UNIVERSITY

Y OF QUEENSLAND
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MAGNETIC FIELD BOSIMETER

Measurement
ranges:

Static:0-3T,;
3-7T

Gradientfield:
0-15T/s
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ELF-EMF meters

EMF meters Range Resolution Frequency (Hz) sample
(secs)
standard:
0.01-70 0.01 40 - 1000 4.0
High field
0.5 -7000 0.5 40 - 1000 4.0
Standard
0.01-300 0.01 40 — 800 (Broadband) 1.5
100 — 800 (Harmonic)
High field
0.4 -12000 0.4 40 — 800 (Broadband) 1.5
100 — 800 (Harmonic)




| EXposure measurements at
1 Stage Il
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Walkthrough survey

”g » Spot or short-term area

..% measurements

it |« Hand-held EMF meter

..  Measurement at known distances
Gl o fromsources e.g. 0.5 m;1.0m
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o Exposure measurements at
L Stage |l

;:::::E;E;ﬂ .

tisssist « Sampling strategy

i;;gg; R H — Personal monitoring

:"“; « Task-based

Tl . Shift-based

ittt ® .

s @« Measurement equipment

e 1 * Meter location: waist, chest

':'::_ |+ Work environments (identified in stage 1)
b et ] o _

siiizese: b » Job/tasks (identified in stage Il)

$Hi it \ .

R & \ * Repeat sampling

e ik \

(it 1 ats)

;r::. g Ei:ﬁ;:f“t‘ \ Institute for Risk Assessment Sciences



o
I
Fooop W # r o=
- ow o
.'
row
R
r bl v

v = om

-

£ Personal monitoring

Pl A
. X IR T L
Y e I LK
spege e
insdadps v

= D a AT FomoW
T I I R

o
- ¥ & B

L B
.
L)

« EXxposure data

« Diary data
— Activities
— Duration
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FExposure monitoring of EMF
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it ...and finally
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spatgue vl v

s edafips v

TEILLE Rt Y .

Eescenngt: .l « In order to choose the appropriate methods to
Bazeii-racel conduct an exposure assessment for EMF one
00 needs

At $y3- — to have an understanding of the basic physics
R4+ for field characterization

& R L ) .
rosvaristegy — detailed knowledge of the workplace scenarios
 x A BEEREERR . .. . .

sgegepere s b (equipment and activity as defined in RIVMs
TIETEE , guidance)

#* & = - \ .

s dan \ — Knowledge of the available measurement

e s ".1 devices including their weaknesses and

,,,,, N ELE RN

et 11 str_enths : : :
passese 281t | — Thiswill decide on what is the most appropriate
:ﬂﬁﬂﬂ;' approach for the purpose of the exposure

B ;::ﬁ, . assessment
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