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ABSTRACT

This paper reports an investigation of concentrations major carcinogenic indoor air pollutants
for radon, formaldehyde, and asbestos in the 83 subway stations in the Seoul metropolitan area
during November 1991~ September 1992. Mean concentrations of indoor pollutants in Seoul sub-
way stations surveyed were 0.23 ppb for formaldehyde, 1.12 pCi/i for radon, and 0.008 fiber/cc
for asbestos. Mean formaldehyde concentrations in 83 subway stations were below the U.S. EPA
formaldehyde standard (100 ppb), whereas mean concentrations of radon and asbestos in 2% and
22% of total sampled subway stations exceeded the U.S. radon (4 pCi//) and asbestos (0.01 fiber/cc)
standand, respectively. It is likely that possible sources for radon and asbestos are radon intrusion
from the leaking underground water and construction materials, respectively.
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Table 1. Summary on sampling & analytical method of indoor pollutants

. Pf)]lutants Formaldehyde Radon Asbestos
Classificatio
Sampling Nov. 4~11, 1991 Nov. 1991, 11~Jan. 92 Jan.~Feb. 1992
period 7 days 3 months 20 minutes
(concourse) Flow rate: 5//min
(Sampling site) (Ceiling) Aug.~Sept. 1992 - Concourses
(underground water) - Platform
Number of 83 83 39

sampling stations

Sampling Passive formaldehyde Track Etch Measurement by using
monitcr monitor radon monitor rotary compressor
(model: PF-1 type) (Hitachi Co.)
Analytical Standard Chromotropic Alter and Fleischer NIOSH 7400
method Acid Procedure method method

(NIOSH method)

Z+ 112 pCi/L, 49 #7355+ 0.008 fiber/cco &
velutet.
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Table 2. Concentrations of indoor pollutants in subway stations

Asbestos (fiber/cc)

IC Name HCHO (ppm) Rn (pCi/l)
Concourse Platform
A50 1-4-8- 0.022 0.8 0.005 0.007
A51 1-2] % 0.040 0.6 0.009 0.009
AS52 1-57+ 0.018 1.2 - -
A53 1-5237} 0.036 0.8 0.011 0.015
A54 1-F257} 0.037 0.6 - —
A55 1-Fof 5 0.033 04 0.010 0.007
A56 -4 % 0.036 1.2 - —
A57 1-4] 7] 0.031 05 0.007 0.009
A58 1-# gke] 0.044 05 - -
B1 2-214 0.023 1.0 0.013 0.008
B2 2-2-%)9)- 0.023 0.8 - -
B3 2-&%37} 0.012 0.9 0.012 0.009
B4 2--5-%147} 0.016 0.7 - -
B5 2-F| -5 0.022 0.5 0.010 0.009
B6 2-Alc} 0.020 0.7 — -
B7 2-AFekale] 0.019 0.8 - -
B8 2-3H4] ] 0.021 0.5 0.009 0.006
Bl16 2-2H4 0.024 06 0.009 0.009
B17 2-2414 0.021 0.6 - —
B18 2- %325 0.018 0.9 - -
B19 2-44 0.008 05 - -
B20 2-A%5 0.025 0.5 0.009 0.010
B21 2-4 4t 0.021 0.7 - —
B22 2-73 0.020 0.4 — —
B23 2-ach 0.020 0.4 0.009 0.004
B24 2-M %z 0.012 05 — -
B25 2-u}u) 0.024 0.7 - -
B26 2-Ahef 0.031 1.0 0.010 0.010
B27 2-A3 o) 0.024 0.6 - —
B28 2-AgH 0.023 0.8 0.010 0.009
B29 2-%-3 0.017 0.8 — —
B30 2-41%) 0.018 0.7 0.009 0.009
B34 2-A1% 0.016 03 0.009 0.016
B35 2-3-2 0.050 05 - -
B36 2-45ETA 0.020 L 0.007 0.006
B38 2-4 0.018 0.7 0.009 0.010
B39 2-&hg]F 0.028 0.8 - —
B40 2-A1F 0.032 0.8 0.006 0.008
B41 2-o]t} 0.022 16 0.006 0.010
B42 2-o}& 0.036 15 — -
B43 2-FAHR 0.017 16 — -
C10 3-Fuput 0.024 0.8 — -
C11 3-a141y 0.027 15 — —
C12 3-8 0.042 L 0.007 0.005
C13 3-= 0.024 14 - -
Cl4 3-%A 0.014 2.2 - -
C15 3-5-oka) 0.017 1.0 - —
C16 3=y 5 0.020 2.9 - -
C17 3-AET 0.018 4.9 0.005 0.004
C18 3-ok= 0.014 4.1 0.004 0.006
C19 3-£237) 0.018 34 0.009 0.007
C20 3--8-%]37} 0.022 20 0.009 0.004
C21 352 0.022 2.1 0.005 0.005
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Table 2. Continued

c Name HCHO (ppm) Rn (pCi/l) Asbestos (fiber/cc)
Concourse Platform

C22 3-Eds)F 0.017 1.4 — -
C23 3-oF 0.016 0.9 — -
C24 393 0.023 0.5 0.004 0.008
C26 3-7A 0.019 04 0.004 0.007
C27 3-414} 0.016 0.6 -

C28 3-2hd 0.013 0.4 -
C29 3-a&Evd 0.011 L 0.005 0.005
C30 3-of 0.013 04 0.009 0.006
C31 3-3}HEE{ujd 0.044 0.7 -
C32 ! 3-8 0.015 05 - -
D13 4-4-F 0.019 0.7 — -
D14 4-7F 0.023 1.7 - -
D15 4-uvjo} 0.022 0.8 -
D16 4-vjo}atA el 0.019 0.6 0.010 0.006
D17 4-78 0.025 1.2 —
D18 4-4 Al oI 0.025 1.1 - -
D19 4-gA Y 0.027 15 —~
D20 4-3) 3} 0.018 2.2 — —
D21 4-FY 5 0.021 2.6 0.006 0.007
D22 4-E P EFE3 0.020 22 0.011 0.008
D23 4-F352 0.020 2.6 0.012 0.011
D24 4-2 % 0.035 1.5 0.010 0.007
D25 4-3% 0.022 20 -
D26 4-4-&f 0.025 1.0 0.006 0.010
D27 4-5tf 0.026 0.5 -
D28 4-At 7}z 0.019 1.0 — -
D29 4-A14-4F 0.023 0.7 - -
D30 4-0]& 0.015 0.8 0.006 0.004
D32 4-FA 0.020 L 0.008 0.008
D33 4-Apv} 0.032 1.1 0.006 0.007

Mean= S.D. 0.023+ 0.008 1.12+ 0.85 0.008+ 0.003
Range 0.008~0.050 0.3~4.9 0.004~0.016
*A=Line 1, B=Line 2, C=Line 3, D=Line 4. L:Less than indicated value.
Table 3. Mean formaldéhyde concentration (ppm) by Folo] FR|ye] Qlom 718l &v)A| A7 9
subway lines in Seoul wEgl olx Aln| A4 %g] TA e olaf

Lines Mean S.D. Range

Line 1 0.033 0.008 0.018~0.044
Line 2 0.021 0.006 0.008~0.050
Line 3 0.020 0.008 0.011~0.044
Line 4 0.023 0.005 0.015~0.035
Total 0.023 0.008 0.008~0.050

S.D. : Standard deviation.
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Table 4. Mean radon concentration (pCi/l), by sub-
way lines in Seoul

Table 5. Mean radon concentration (pCi/l) in under-
ground water in Line 4 subway stations

j - 7

Lines Mean SD. Range Stations Nurr;:)elr S{ Mean | SD. Range

Line 1 | 073 0.29 0.4~12 mee

Line 2 0.76 0.32 03~16 Kyungbok 3 5406.3 | 2271.7 | 3588.5~7951.0

Line 3 1.61 1.32 0.4~49 Ankuk 2 85124 | 1550.6 | 7415.9~9608.8

Line 4 1.36 1.36 0.5~26 Jongro-3Ka 2 5071.8 | 5091.9 | 1471.3~9608.8

Total 1.12 0.85 03~49 Total 7 6196.9 | 29944 | 1471.3~9608.8
S.D.: Standard deviation. S.D.: Standard deviation.
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Table 6. Mean asbestos concentration (fiber/cc) by
subway lines in Seoul

Lines Mean S.D. Range

Line 1 0.009 0.003 0.005~0.015
Line 2 0.009 0.002 0.004~0.016
Line 3 0.006 0.002 0.004~0.009
Line 4 0.008 0.002 0.004~0.012
Total 0.008 0.003 0.004~0.016

S.D. : Standard deviation.
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Table 7. Mean asbestos concentration (fiber/cc) between concourse and platform by subway lines in Seoul

. Concourse Platform
Lines
Mean S.D. Range Mean S.D. Range

Line . 0.009 0.003 0.007~0.015 0.008 0.002 0.005~0.011
Line 2 0.009 0.003 0.004~0.016 0.009 0.002 0.006~0.013
Line 3 0.006 0.001 0.004~0.008 0.006 0.002 0.004~0.009
Line 4 0.008 0.002 0.004~0.011 0.008 0.002 0.006~0.012
Total 0.008 0.003 0.004~0.016 0.008 0.002 0 0()4+ 0.015

S.D. : Standard deviation.
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