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A Study on Indoor Radon Concentrations in Urban Area

Soon Ae Kim', Nam Won Paik

Department of Envirorimental Health, School of Public Health, Seoul National University

ABSTRACT

This study was taken in general hospital, hotel, shopping center, underground cafe, school, house,
for the purpose of investigating the distribution of indoor radon concentration in urban area, by
E-PERM which approved U.S. EPA, between August and November 1999.

There are two sampling places were exceed 148 Bq/m3(4 pCi/L; US EPA remedial level), difference
mean is 24.0Bq/m3 when compared with underground vs. aboveground indoor radon concentration in
the same building and ratio is 1.6, so underground area is higher than aboveground (p<0.05).

Influencing factors were examined. They related to the location of sampler(detector) open or near
the door is lower radon concentration than inside portion, which explains probably open area has
better ventilated air and dilutes indoor radon concentration. Temperature has a negative relationship
(p<0.05) with indoor radon concentration and relative humidity has a positive (p<0.05).
Simultaneously to investigate water radon concentration, collected piped-water and the results were
very low, which is the same in piped-water concentration other countries.

In conclusion, underground indoor radon concentration is higher than aboveground. Concentration
was related to sampling spot, open portion is lower than inside. Higher the temperature, lower the
indoor radon concentrations. On the other hand higher the relative humidity, higher the indoor radon
concentrations. Indoor radon concentration is influenced by sampling point, temperature, relative
humidity.
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Table 1. Conditions of sampling by E-PERM

Model E-PERM(Rad Elec. Ltd, USA)

Sampling Period short term (2~7 days)

1) No draft sitele.g.
Sampling site from ventilation
doors, windows etc.)

apart
system,

2) At least above S0centimeters
from floor

Sampling set 2 Samplers each sampling site

LOD(Limit of

. 3
Detection) 0-1pCY/L(3.7Ba/m)
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Table 2. Characteristics of sampling areas

N Sampling Construction  Ventilatio
sites(floor) material n type
) Underground . igsg}mmc
Hospital 3 1,2/aboi/§ground concrete, brick exhaust/
’ natural
Underground €
mechanic/
Hotel 2 1,3/ab0f62:ground concrete natural
. Underground .
Shopping mechanic/
area 2 1/aboveground concrete natural
Underground
House 6 1/aboveground concrete, brick natural
12
Underground .
. mechanic/
School 1 l/abovlnground concrete, brick natural

Table 3. Distributions of indoor radon concentrations
(Bg/mr) in underground area

Arithmetic | Geometric
Site Range | N
Mean| Sfj] Mean| S‘t:,
Hospital 460 | 198 | 423 | 152 | 1987891 | 3
Hotel 54.1 | 369 | 481 | 1.54 | 36.171638 | 2
Shopping area| 293 | 16.2 | 263 | 158 | 1257749 2
House 757 | 336 | 69.8 | 1.51 | 31.871554 | 6
School 1285 | 37.3 |1234) 142 | 73871576 | 1

N™ Numbers of each sampling sites category
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Table 5. Comparisons of indoor radon concentrations
(Bg/m’) in underground vs. aboveground area

Hospital Hotel Shg?g;ng House School Total

Difference*
Mean 132 10.8 20.9 331 263 240
U/A Ratio ~ 14 1.2 2.1 1.8 16 16

Arithmetic | Geometric
site Mean S:jr Mean SS} Range | '
Hospital 448 | 185 | 412 | 153 | 1927935 | 3
Hotel 436 | 131 | 419 | 135 | 2647659 | 2
Shopping area| 133 | 162 | 122 | 182 | 797186 | 2
House 398 | 264 | 306 | 223 | 687883 | 6
School 408 | 46 | 406 | 112 | 3527475 | 1

N Numbers of each sampling sites category
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Figure 1. Comparisons mean of underground vs.
aboveground indoor radon concentrations
(Bg/m’) in each sampling site.
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Table 6. Comparisons of indoor radcn concentrations
(Bg/m') in different sampler{detector) location

Detector location N(%) Rn concentration(Bg/m3)
Open 44(36.9) 484 £29.7
Middle 43(36.1) 499 £30.2
Inside 32(26.9) 205 £30.7
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ARC,; Average radon concentration

A; Decay constant of radon(d-1)= 0.1814

T; Period of analysis time

VA, Volume of air in the analysis jar

VW, Volume of water in the analysis jar

OC; Ostwald coefficient

D; Delay time(time of collection to the time
of starting measurement)

Table 7. Radon concentrations(Ba/m’) of water at
sampling area

Hospital  Hotel shx;;g;ng House School

Mean 1156.6 841.4 N/A 950.3 13619

Std Dev 899 150.1 N/A 2143 4837

N/A; Not Available
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