Laaare e
ok
oo N -+
s - W W
B ~=n L L
Tl ek
.3i8tia%s Exposure to extremely Low
:Hi;!; Frequency Magnetic Fields (ELF-MF)
BEEE v = . = - -
gaskisire in the workplace: JEM validation
Y .
3ttt
o+ oo g R - -
PS4 4413 Yvette Christopher-de Vries, PhD!
T itesessane Wendyv V o MScl
saseestt endy Vercruijsse, C
SRS Koen Verbist, MSc?
e fn John Bolte, PhD 3
I lhem Hans Kromhout, PhD1
sakangs
Sesssassns
T Ll e : .
S b 'EEPI-IRAS, Utrecht University
g 2Arbo Unie, Expert centre for Chemical Risk Management, Nijmegen
bt ﬂii'- 3Rijksinstituut voor Volksgezondheid en Milieu. (RIVM) Bilthoven
.1 LR A B
T TR
j:i:ig::
W L
- -

T R & LA e
P L L L
T LAREEL Li i adi-
Lol B om e R il kR r

Institute for Risk Assessment Sciences NVVA 17t April 2013 Zeist



lllllll

G Overview
331« ELF-MF and long-term health effects?

TH I Hé + EU Regulations

* E; « Validation of a Job Exposure Matrix using
=k ELF-EMF measurements from the
‘il Netherlands

— Results & Conclusions to date
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EMF Units
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21310 — Electric field strength (E)
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303 « Units: volts / meter (V/m)
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i7"« Magnetic fields
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1.::5¢  — Magnetic field strength (H)

FH i

TR  Units: amperes / meter (A/m)
i1 — Magnetic flux density (B)
t333sd: « Units: microtesla (uT)
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38 _ B [uT] = 1.26 H [A/m] in air and our bodies
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.:{ High-Voltage Transmission Lines
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* Line under repair is usually de-
energized in the Netherlands.

oottt (N SWEE N« Current is switched to lines on
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« Worker bonded electrically
to line.

 Suit shields against
electric fields.

« Depending on the line
current, magnetic fields
can exceed 1,000 uT
exposure limit.
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Induction Metal Heating
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« Metal heated by
magnetic fields

100mm steel workpiece
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Ladel furnace

50 Hz, 3.6 MW « Frequencies from 50
Hz to 8 MHz
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. Heat treating
209 kHz, 2.4 KW
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« Greatest source of
workplace MFs (up to
20,000 uT)
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5 EMF sources: Man-made - Home
::j 50 cm 30 cm 5cm
2:34:% | Coffee machine : 0.08—0.15 :
22552 [Toaster (800 W) 0.07 uT 0.4uT | 525dT
E‘:‘ Microwave oven 0.07 uT 0.2 uT 17 uT
'..;i? Stove hotplate - 0.1-0.35 -
ss127) Extractor fan (153W) 0.5uT 1uT 6 uT
i 'i| Electric shaver 15 — 1500
-1 | Electric toothbrush piuges) - 0.02 uT -
-:;:é_ Hair dryer 0.2 uT 1 uT 18 uT
fiiﬁ? Halogen lamp (500W) - 0.2 -
$:2%3%4 Florescent tube - 0.6 uT -
§::: : Electric alarm clock 0.25 uT 0.75 uT 2 uT
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Magnetic field

: Induced current
"Y1 U by 50Hz electric
. field

ELF-EMF and their Interaction with the Body

Induced current
by 50Hz magnetic
field



Magnetic Navigation
Due to magnetite particles found in animals and humans

All possess biogenic magnetite or other
membrane bound iron-mineral particles
(magnetosomes) used for navigation

(magnetic sensitivity exists in all major groups of vertebrate animals, as well as in
some molluscs, crustaceans and insects, including flies, chickens and mole rats)
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i . Health Effects from ELF-EMF

Besssassds ) — Neurological disturbances like
pLisisstead magnetophosphenes

p — Basis for OELs
t I ] » For example, magnetic field TLV = 1,000

| micro- Tesla (uT) peak at 60 Hz

s ﬁ::, — Exceeded only in a few work sites like
b underground distribution vaults
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« Leukemia and brain cancer

— |ARC Possible Carcinogen (Group 2B)

— Based on epi studies in homes
 Associations with childhood leukemia for home TWA > 0.3 uT
« Little support from animal and cellular studies

— Occupational cancer risks?
« |ARC and WHO =» Insufficient evidence
« NIEHS and the California Health Dept. = Possible Ca

« Occupational TWA > 0.3 uT =» cancer risks > 1:1,000
[Bowman et al., 2012]

« Neurodegenerative diseases
— Possible for Alzheimer’s disease and ALS
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ADVISORY AND
REGULATORY BODIES
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IARC, WHO and the precautionary

« |ARC

— 2B (possible
carcinogen)

« WHO

— Precautionary
principle
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principle w.r.t 50 Hz EMF

LIMIT EXPOSURE
TO AMBIENT

LIMIT TO
AS LOW AS
REASONABLY
ACHIEVABLE
(ALARA)
ISSUE
PRECAUTIONARY
NOTICE

ESTABLISH
GUIDELINES

DO NOTHING

LOW

1 I 1
CERTAINTY OF HARM
| I |

FIGURE 10. RANGE OF ACTIONS UNDER UNCERTAINTY

(adapted from The precautionar tation and evaluation,
Kheifets L. et al., Journ 13-12

Source: WHO Establishing a dialogue on risks from EMF
http://www.who.int/peh-emf/publications/en/emf_final_300dpi_chp3.pdf
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EU regulations: EU Directive
(2004/40/EC)
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:setiiiii o Tovalidate and refine an ELF-JEM for use in
HHI TSR T epidemiological studies

»
2@« Tool to inform industry about job titles/tasks with
iooe oL expo that may exceed EU regulations
il (2004/40/EC amended by 2008/46/EC)
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IMeasurement and sampling strategy
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1
j 417 job codes
3 (4-digit & 5-digit)

l
. \ \

2 low medium high
N=256 n=124 n=3/

|
i Y |
.|-.--'I-ll

s s REFT W

1:::* IHL42(‘| 60/0) /5 (600/0) 37(1 OOO/O)

.| ~4 workers per jobtitle from different companies

.| ~repeat measurements: 40% from ea. expo. cat.
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Survey and original JEM data vs
exposure categories of modified JEM

(based on AM-TWA)
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H Discussion
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Preliminary conclusion

» Collapse low/med categories into one.

« Use of JEM for quantitative exposure estimation
In NL epi = misclassfication

« When using it for semi-quan exposure
classification = both JEMs may rank similarly

h. Task exposure matrix will be useful tool for this

\ type of exposure
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Thank you!
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