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Exposure Assessment of Extremely Low Frequency Magnetic Fields by Variable Exposure Matricesfor the
Selected Primary Schoolchildren Living Near by and Away from a Overhead Transmission Power Line

Yoon ShinKim?' ™ - Youn Joo Hyun' - Seong Ho Choi'!
Chul MinLeg' - Young Man Roh' - Yong Sung Cho' - Seung Cheol Hong”

Y nstitute of Environmental and Industrial Medicine, College of Medicine, Hanyang University
?Department of Occupational Health & Safety Engineering, College of Biomedical Science & Engineering

The objectives of this Sudy were to anadyze and compare 24
hrs persond exposure levels of MF a microenvironments such
a home, school, educationd indtitute, internet pc game room,
transportation, and other places according to time activity
patterns using various metrics for children atending the primary
schools located near and away from the power lines, and to
characterize the mgjor microenvironments and impact factors
atributed persond exposure leve. The study was carried out for
44 children attending a primary school away from the
lines(school A) and 125 children attending aschool away from
154 kV power lines(schoal B), dl who aged 12 years and were
6 grade, from July 2003 to December 2003. All participants
filled in a questionnaire about characteritics, resdence, use of
electricd gppliancesand others. Children woreasmdl satchd in
which EMDEX I and Lite (Enertech, Co. Ltd) and a diary of
activity ligt for period of regigration in 20 minutes blocks. All
datidicd caculations were made with the SAS System, Releas
6.12. The summary of results was presented below. Fird, about
the characteridtics of subjects, there no differences between two
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groups. The subject alimost spent about 56 % of ther time a
home and about 20 ~ 25 % of their time at school. Fifty
percent of children gpent 2 hoursat private educationdl inditutes
Second, the persond exposure measurements of children in
scthool B was ddtigticaly higher then those of children in school
A by various metrics such as arithmetic mean, geometric mean,
percentile(5, 25, 50, 75, 95), maximum, rate of change metric,
constant field metric. The arithmetic and geometric mean
megnetic fidds during the time the children were a school B
were 0.98 and 0.86 T and were about 23 times higher then
those of children werea schoal A. In condusion, the Significant
mgor determinants of persona exposure leve is the distance
from the power lineto microenvironments

Key Words : extremely low frequency magnetic field,
trangmission power ling, exposure assessmart,
microenvironment, persond exposure
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Table 1. Summary on characteristics of subjects attending the primary schools located nearby and away

from the power transmission line

Characteristics Av;/r?g Imoem Nearby the line p value
_ No of 44 125
subject Age (years) 12 12
Sex : female (%) 25 53.6 <0.001
Residence Mean age (years) 35+37 4.7+4.20.09 0.09
Type of Detached house 20.4 9.6
residence (%) Multiplex village 27.3 24.8 0.10
Apartment 52.3 65.6
Mean no. of using appliance 183147 156141 <0.001
Mean time of <1lhr 24.4 13.6
watching TV 1~2hr 415 40.0 0.19
(%) >2hr 34.1 46.4
Mean time of <1lhr 34.2 233
using PC(%) 1~2hr 4.7 40.0 0.53
>2hr 21.1 36.7
; Electrical cooling 44.2 411 0.96
Appliance Electrical heating 150 56 0.05
Electrical sheet 45.0 280 0.04
Personal computer 95.0 93.6 0.84
Appliance type Printer 85.0 79.2 0.42
(%) Desk lamp 455 32,0 0.07
Air cleaner 12.5 7.2 0.29
Microwave oven 85.0 76.8 0.27
Vacuum cleaner 775 80.0 0.73
Hair drier 9.1 92.8 0.08
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Table 2. Fraction of time spent by subjects in various microevironments (at home, school educational
institute, internet pc game room, transportation and other place)

Away from the line Nearby theline
Microenvironments Mean hours Mean hours pvalue
N Tiep % N +'$D %
Personal exposure 44 233135 125 225+25 0.02
Awake 44 6.3-1.9 24.0 125 6.7+47 25.6 0.45
use appliance 44 42*19 16.0 125 44122 16.8 0.61
Home no use appliance 41 22+14 8.4 113 21+t13 8.0 0.66
Sleep 44 8.2+0.9 313 125 84*15 321 0.24
Totd 44 145£19 553 125 148+19 56.5 0.38
Classroom 44 43%12 16.4 125 45+1.0 17.2 0.27
School Ground 24 1515 5.7 76 1.5+0.9 5.7 0.96
Total 44 53%15 20.2 125 57112 24.8 0.15
Educational Institute 24 23*+11 8.8 72 22109 8.3 0.73
Internet PC game room 5 1.7£0.9 6.5 9 15*0.9 5.7 0.62
Bus 10 0.6*04 2.3 18 0.704 27 043
Transportation Car 5 05*0.3 1.9 11 04+0.2 15 0.80
Total 42 1.2+0.7 4.6 79 1.0*0.6 38 0.12
Other place 43 1.2+0.9 4.6 24 1.0£0.38 38 0.40
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Table 3. Summary statistics of selected metrics of 24 h personal exposure to magnetic fields for children
attending the primary school located nearby and away from the power line

Away from theline Nearby theline value
Metrics Mean D Mean D P
Time-weighted average («T) 0.055 0.024 0.379 0.228 <0.0001
Geometric means (1T) 0.044 0.021 0.237 0.142 <0.0001
15th percentile («T) 0.020 0.012 0.079 0.050 <0.0001
25th percentile («T) 0.030 0.016 0.138 0.095 <0.0001
50th percentile: Median (4T) 0.043 0.021 0.224 0.191 <0.0001
75th percentile («T) 0.061 0.030 0413 0.348 <0.0001
95th percentile («T) 0.129 0.065 1.287 1.048 <0.0001
100th percentile: Max («T) 1217 0.698 4.306 17.15 0.047
RCM («T) 0.034 0.015 0.083 0.061 <0.0001
RCMS 0.577 0.255 0.243 0.141 <0.0001
CFM (%) 3.989 3.642 56.24 26.34 <0.0001
averagen % time of categorica field distribution
<0.05 T 61.56 27.12 5.69 10.03 -
<01.xT 26.34 18.41 21.55 19.67 -
<015 4T 8.07 8.92 17.21 14.94 -
<024T 179 213 10.27 10.67 -
<0.3,T 2.01 1.58 12.59 13.69 -
<04,T 0.09 101 5.40 8.41 -
<054T 0.07 0.53 6.42 7.88 -
<06 4T 0.03 163 455 5.64 -
<0.7uT - - 334 4.72 -
<08 4T - - 322 4.95 -
<09.T 0.02 122 1.83 2.69 -
<1.0xT - - 1.55 2.96 -
>1.0uT 0.04 132 8.03 11.59 -
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Fig. 1. Comparison of magnetic fields of metrics at school (classroom, ground) for children attending the
primary school located nearby and away from the lines.
(@ isafigurewhich iscomparison of arithmetic means of messurements, (b) isgeometric means of measurements, (C) is 95th percentile of
measurements, and (d) israte of change metric (RCM) of measurements. *** meansp vaue <0.00L.
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Fig. 2. Temporal variation of the magnetic fields at a classroom in the primary school located nearby the power

line with data taken at 10 minutes intervals (thin line) and smoothed by calculating the moving average (thick line).
(8) ismeasurementsfrom 22, April to 30, April in 2004 and (b) is messurementsfrom 22, April to 24, April in 2004,
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