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1. A g4

MEA] AHE-L 1719 27] AskE R FR3t 424 ol s34 PG5t
AoH 17] Ashde Ay 7Igto] 17~28d o) A=A, 27] Ashd
Aol AgEo] 5~7d HAH. A7l e d 17] AshEe] 4f =
AT 1) e =5dud st 7 - Regis S5 e, 370
kel o7 FAFE AP vk & AR 3 &
Al HE AE FAZE o] FAAI e 10789 AsAAE Foz 23]
of AA 2001 5€ 21YRE 69 4U7A 122ALE AAEA A, 2002
19 10978 1€ 294744 23kx2AE AAe At 1akxAs A4 - 29
TARE FAYOR e 67] At thste] AAsHRlaL, 2 AN FARR
719] A B R el AE FHAYeE sk 4] At tiste] A
SHATHE 1). T FPT2A= 7269 °ldTh

AL QAL (Z2A )

s A AH 7|1z
12 ZA} 22F A} Al
7} 1978 - 1984 2 (161) 2 (155) 4 (316)
U 1980 - 1885 2 (84) - 2 (84)
= 1980 - 1985 2 (123) 2 (203) 4 (326)
Al - 6 (368) 4 (358) 10 (726)
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B A A4 (National Institute for Occupational Safety Health, NIOSH)
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MAAEE AIANE ER71Y EHE ZE2AY 557 ZHT AR F

2 1.0~15/4 = 397, A15AFHE o= A7 25mm, Z°] 50mme A
71AEA A%E (extension cowl)S AHESIATE AA= THE =77 0.8

me) AEE2 ozHZ Wudel BHE 0§t Ehwel AgE
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(morphology), Z°|2} 273e] H|(aspect ratio) =7d(measuring), A TFX
(structure), Z/J(composition)S L] E(x5,000~10,000)Z st A
stk EDX= Algddd dAe 2AMS W WEshe X-As a3
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#* 4. JAME BV AWEE 2 TR

E NS T AEEE (f/cc)

A T GM GSD H AHETF

7}-1 7 0.0029 1.0392 0.0031 LLESES]
=APSPS

7}-2 16 0.0032 1.5466 0.0160 ;;;]5 h

1}-1 7 -

-2 16 0.0031 1.4388 0.0120 ELESES]

t}-1 15 0.0028 1.0179 0.0030 ELESES]

t}-2 12 0.0036 1.8131 0.0203 LLESES]

7}+-3 10 -

7}-4 12 0.0066 2.7611 0.0440 ELESES]

t}-3 12 0.0052 2.3877 0.0300 ELESES]

T}h-4 8 0.0128 3.7071 0.0520 LLESES]

Al 115 0.0038 2.0882 0.0520

GM, geometric mean; GSD, geometric standard deviation; -, 3%
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—~ 0.010 |
{ 0.008 -
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=i W

0.000 : . .

7b-1 7t-2 l—H Lb—2 ch-1 E}27+37+4c+3q4 X |

a9 4 A

of

71T qHEE

U ZAdU8E Hess

A AA W A FAE FAHAI G ot dAEE JPHEZ Z
4 W&ol wet XY} HALGeRE FERIY ZALE A F
A& MW TE= E 5 2 19 59 ok 3% 55 EY AR A
gk FHrbas 7lst 0.0031 f/cc, M= 0~0.0203 f/ccol L
o, AAZY 7EHFFEEE 0.0056 f/cc, MYE 0~0.0520 f/ccE HEA
2ol AAAPRT 1.88] E% FATHOZ {Fos Aolrt AUk
(p<0.01).

o
=V
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H
rr

_16_



FNFE HEEE (f/c)

ZAF A& -value
A& o p
A - (t-77)
GM GSD H 9]

<0.01

A X2 6 73 0.0031 14313 0 ~ 0.0203

HAAZA 4 42 0.0056 27631 0 ~ 0.0520

A 10 115 0.0038 208382 0 ~ 0.0520

GM, geometric mean; GSD, geometric standard deviation

0.008 o

0.006 -

0.004

0.002 A

0.000

T
X2

T
745l
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o} Zg AZHE HEEE

AFAAN AP F - ot 2 FESt] ZAdF o] e FhddA
oA ER F - of7hA Qe WE ZALE HAIEAY HrHATE X 6 B
a9 63 2o 2AER AAA]Y F3He| TstEdE =S 00032 f/ccE
oF7F 0.0029 f/ccH T} £ FFolon, EARARE F71e 7 HTFEE
£ 0.0092 f/ccE ©FZF 0.0040 f/ccH T} FHol HAZ o
AR =%k

f
N
)
_L|>i
el
o
o
e

¥ o6 2 A0 AnsE

7% AHETE (f/cc)

2+ A AR
A&

Al ZE AL =B

GM GSD H e

F3r 5 39 0.0032 1.5993 0 ~ 0.0203
A2

oF7F 5 34 0.0029 1.1595 0 ~ 0.0063

F1r 4 18 0.0092 3.2007 0 ~ 0.0520
A 2

ok7F 4 24 0.0040 2.0711 0 ~ 0.0331

GM, geometric mean; GSD, geometric standard deviation
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22!

GSD

GM

0.0065 2.9597 0 ~ 0.0520

33

0 ~ 0.0120

1.6474

0.0035

0 ~ 0.0520

0.0056 2.7630

42

A

GM, geometric mean; GSD, geometric standard deviation
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2 (%)
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Abstract

Asbestos generation characteristics during

the renovation work of Subway Stations in Seoul

Chan Young Yoo
Department of Occupational Health
Graduate School of Health Science and Management

Yonsei University

(Directed by Professor Jaehoon Roh, M.D., Ph.D.)

The objective of this study was to identify sources of the
air—borne asbestos at the renovation works of ventilation system,
fire extinguisher and electric facility being currently executed at
ten subway stations in Seoul, assess the asbestos exposure by types
of works, working time and sampling methods. The results of this

study were as follows

First, the results of an analysis of bulk samples to identify
sources of air—borne asbestos at the subway stations showed that
asbestos was detected in 29 out of 44 samples (65.9%), the kinds of
the asbestos detected pointed chrysotile by 93.1% and tremolite by
6.9%, and main sources of the air—borne asbestos were the gaskets at

duct seams, accumulated dust, materials sprayed on the ceiling,

_31_



anti—spark shielding materials, etc.

Second, as for the concentrations of asbestos in the air, the
geometric mean pointed out 0.0038 f{/cc (range 0~0.0520 f/cc), the
geometric standard deviation 2.0882. The geometric mean at the
station of the highest concentration indicated 0.0128 f/cc, 4.6
times as high as that of the lowest concentration, 0.0028 f/cc. But
there was no station that exceeded the permissible exposure limit, 2
f/cc, as stipulated by the Occupational Safety and Health Act
announced by the Korea Ministry of Labor. Furthermore, the asbestos
detected from air samples consisted for the most part of chrysotile
but tremolite and actinolite were detected at station 7F—2 which was
found as a result of Bulk Sample analysis to be the same station
where tremolite was detected.

Regarding the asbestos generated in the air, the geometric mean in
dismantlement work was 0.0056 f/cc, 1.8 times as high as that of
installation work, 0.0031 f/cc. For the concentrations of asbestos
by working time, the geometric mean in daytime installation work
pointed out 0.0032 f/cc, that of nighttime was 0.0029 f{/cc, while
that in daytime dismantlement work was 0.0092 f/cc and that of
nighttime was 0.0040 f/cc, which reveals that the concentrations of
air—borne asbestos in daytime was higher than that in nighttime in
general. The concentrations by sampling methods represented a
geometric mean of 0.0065 f/cc in personal air samples, while 0.0035

f/cc in area samples. Here the geometric mean in the former was
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higher than that in the latter.

Third, a comparison between the concentrations of asbestos
generated from interior renovation works and 0.01 f/cc, the air
quality standard of asbestos by Underground Living Space Air Quality
Act announced by Korea Ministry of Environment revealed that 4.3% of
the air samples exceeded the standard. the highest concentrations
was 0.0178 f/cc, 1.78 times as high as that of the standard. It
follows from this that renovation works are the main causes that

contaminate underground living space.

For the purpose of preventing the health risk of interior
renovation workers at subway stations, it is needed to take proper
interventions such as the installation of dust cutoff veils, water
spray, vacuum cleaning, standard working procedure for preventing

asbestos generation, and personal protective equipments.
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