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Abstract

Indoor radon has been known as one of the notorious carcinogens. However, a safe en-
vironmental criterion of radon has not yet been established in Korea. The main objectives
of this study were to study concentration distributions of radon, to trace radon sources in

subways, and to obtain a strategy for radon reduction in Seoul metropolitan area. Radon
concentrations had been extensively determined by several steps. The first step was to sur-
vey radon levels in all of 83 subway stations from October to November in 1991. The sec-
ond step was to select 40 out of 83 stations and then to study seasonal variations in 1991
and 1992. The third step was to monitor radon levels by hourly-basis plans. The fourth
step was to seek a radon reduction strategy by altering ventilation at Ankuk station
where had the highest radon concentration during the first measurement step. Each under-
ground floor in the station was divided into 10 sites to measure hourly radon variations.
‘The final step of the study was to measure radon concentrations in groundwater that is
one of the possible main sources radon place. The result of the various measuring ap-
proaches showed short-and long-term radon variation and indicated radon reduction

schemes
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Table 1. Resutls of radon concentrations and standard deviations in Octorber and November, 1991.

Line Line 1 Line 2 Line 3 Line 4

Site Co Pl Of Co g Of Co Pl Of Co Pl Of
Number of sampling | 9 9 9 32 32 32 22 22 22 20 20 20
station
Geometric mean 22 19 13 15 16 14 | 22 32 24| 24 23 21
(pCi/L)
Geometric standard{ 1.8 18 22 19 20 20| 22 32 24 19 18 15
deviation (PCi/L)
Maximum concen-| 45 38 35135 38 35 1107 103 89 | 60 67 49
tration ( pCi/L)
Minimum concentra- | 0.6 06 02 ND 02 ND| ND 06 0.2 06 06 09
tion (pCi/L)

(Co : concourse, Pl
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35 BEE B3 7hgo] wigagen, EAe



274 L% 7044

a w

AT A AR A A

Table 2. Seasonal Variation of radon concentrations and standard deviation at 40 subway stations.

Season Line line 1 line 2 line 3 line 4
Site Co Pl Of Ou|{Co Pl Of Ou|{Co Pl Of Ou|Co Pl Of Ou
Numberofsampling | 5 5 5 5 |16 16 16 16|10 10 10 109 9 9 9
Fall Mean 22 17 10 13|13 11 18 09|26 35 32 21(24 29 17 23
91.10.26
-11.20 | Deviation |20 1.8 25 25|25 18 27 1938 18 19 1716 17 15 15
Winter Mean 30 26 16 19|16 19 15 17146 63 50 3727 28 20 19
92. 1. 6
- 116 | Deviation (1.3 29 15 15|18 17 28 18117 17 19 21{18 19 32 19
Spring Mean 13 18 08 0911 09 18 1246 37 42 27119 22 28 16
92. 4.30
- 5 4 | Deviation |19 15 22 2522 18 17 25(18 30 20 19|20 17 15 24
Summer Mean 15 10 08 21|06 10 08 03112 18 13 0406 08 14 07
92. 727
- 8 1 | Deviation |19 17 21 18|35 14 28 28|13 27 22 31{24 35 17 28
( Unit : pCi/L, Co : concourse, Pl : platform, Of : office, Ou : outdoor)
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Fig. 1. Probability distribution of underground plat-
form corresponding to radon concentration
in the Ankuk station.
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7} BEFEe d8E F= Ao Azsd, PTV
(Piston Type Ventilation) #¥AE wAg Hale)
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Fe 8 F FEE 229 Fxel 47 uH B
A& Bol= di(Singh et al, 1990 ; Kim and Kim,
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7wk ZE R Adeieh wirIRE sHER ASelMe 2
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620 m'/h, 252,300 m'/helxlx, w713 517,500
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Table 3. Resulting radon concentrations obtained
by altering ventilation patterns in the
Ankuk station.
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Fig. 2. Hourly variations observed in concourse and
platform of the Ankuk station.
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2 7A$ol tisted, S8 AzrpEHE 307Fdo A ge
FTEE SAAG. o] A W ARz Y
Foi AAIFH AR RE, dxL-Eo) G Apdgrr)e of
e 243l 87 9ste], dxEWel FdE Alef
o FAFEHeow zaAslgdch X 3L U] AL o
27 3tde o, & A dii} FErre] Huske
viebd Zejr} wivigt {77 2% 7159 AS

~115| ~118| ~121 | ~124

Site E (ON) | E(OFF)|E (ON)| E(OFF)

M(ON) | M(ON) |M( OFF )| M( OFF)
1st Floor 5.62 4.08 8.03 5.62
Stair 1-2 7.23 6.00 9.39 6.06
2nd Floor 7.15 4.85 8.44 5.00

Stair 2-3 13.71 5.70 8.76 6.87
Platform 10.52 7.10 10.20 7.92

Arithmetric 8.85 5.55 9.00 6.30
mean
Standard 291 1.03 0.76 1.02
deviation

(Unit : pCi/L, E : exhaust, M : make-up)
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pC/L A=eld, nlF8 A FFFEE 200~
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Maximum Con-tamination Level)2 300 pCi/Le]
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Table 4. Radon concentration in groundwater near
the Ankuk and the Chongno-3 Station on

Line 3.
Station Radon concentration

7951.0 pCi/L
. 46704 pCi/L
Ankuk station 14713 pCi/L
3588.5 pCi/L
Arithmetic mean 4420.3 pCi/L
74159 pCi/L
Chongno-3 9608.8 pCi/L
8672.3 pCi/L
Arithmetic mean 8565.7 pCi/L
Total mean 6196.9 pCi/L

Standard deviation 27722
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