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Abstract: In this study, the concentration distribution of indoor radon in Daejeon Metropolitan
City was investigated and the reduction efficiency was evaluated by applying the radon reduction
methods. Based on the results of the National Institute of Environmental Research, indoor radon
measurements were conducted on 24 selected houses, and the average value of District A was 261

Bq/m?, far exceeding the standard, and even in the same house, indoor radon concentration was
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affected by measurement point and time. In the case of eight houses that applied the soil venting

method to reduce radon, the indoor radon level was significantly lower than the standard value, and

the average reduction efficiency was also around 55%, indicating a good reduction effect. In addition,

the average reduction efficiency was around 90% in the two houses that carried out the shielding

method, showing the very excellent effect of the indoor radon reduction. Even if the same reduction

method is applied when reducing radon, the reduction efficiency may vary depending on various

factors such as the structure of the building, the frequency of ventilation, and the season, so it is

necessary to accurately evaluate the effectiveness of the reduction method in the future. Based on

this, it is necessary to establish indoor radon management measures in Daejeon Metropolitan City

to reduce human harm caused by radon exposure.

Keywords : Indoor radon, soil venting method, shielding method, radon risk, radon reduction method
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Criteria for 2"d screening

v Households with the measured Rn concentration higher than or equal to the reference value

148Bqg/m?3 (radon vulnerable class)

v In principle, two distinct households are selected to maintain equity between administrative districts

v Households where the householder's intention to participate in the pilot project is clear

v Priority selection for vulnerable (elderly, respiratory diseases) and second-highest-class families

Figure 1. Procedure for indoor radon measurement and reduction methods in Daejeon Metropolitan City in this study.
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Figure 2. Example of application of the soil ventilation
method to reduce indoor radon in Daejeon
Metropolitan City.
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Figure 3. Example of application of the shielding method
to reduce indoor radon in Daejeon Metropolitan
City.
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Table 1. The results of indoor radon visit measurement among houses in Daejeon Metropolitan City

Total A District B District C District D District E District
No of households 24 5 4 6 6 3
Average (Bq/m?) 186 261 145 182 200 141
Maximum (Bg/m?) 832 677 426 832 387 353
Average excess rate (%) 64.4 100 38.5 50 77.8 444
1# 2#
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Figure 4. Temporal changes of indoor Rn levels at households 1#~4# before the applying the soil ventilation method.
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Table 2. Reduction efficiency of indoor Radon at households (#1-#8) by applying the application of soil venting method

(unit: Bg/m?)

Household Level of Rn (before) Level of Rn (after) Reduction efficiency (%)
#1 94.6 224 76.1
#2 199.5 352 82.4
#3 90.3 82.9 8.1
#a 119.2 15.5 87.0
#5 71.0 24.6 65.3
#6 71.8 28.7 60.0
#1 394 294 255
#8 68.0 43.7 358
average 942 353, 55.0
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14 16 18 20 22 24 02 04 06 08 10 12 14 16 18 20 22 24 02 04 06 08 10 12 14
June 2 June 3 June 4
Morni Aft " E i D "
Measuring site Not (o%:g:)ng (1;:33 e Daily (1‘18‘!::;:)"-!3 (03:'3'8 Night Max Min
ayerage 12:00) 18:00) average 24:00) ~06:00) | 2verage
Main room 94.55 117.51 62.38 89.95 62.62 135.7 99.16 216.82 21.09
Figure 5. Temporal changes of indoor Rn levels at household #1 before the application of soil venting method.
160
o (N B
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80
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40
20
0
18 20 22 24 02 04 06 08 10 12 14 16 18 20 22 24 02 04 06 08 10 12 14 16 18
June 23 June 24 June 25
Morning Afternoon Evening Dawn
L Net oS s Daily i - Night .
essungse | prage | 0SS | (200 | ggge | S00T | 0000 | qge | Mo | M
Main room 22.42 19.8 19.02 19.41 20.89 29.96 25.43 67.34 0
Figure 6. Temporal changes of indoor Rn levels at household #1 after the application of soil venting method.
Table 3. Levels of indoor Rn at households (#1-#8) after the application of soil venting method (unit: Bg/m?)
Household average morning (06:00~12:00) night time (00:00~06:00) maximum minimum
#1 22.4 19.8 29.9 67.3 0
#2 352 38.1 542 98.4 0
#3 82.9 109.7 82.0 133.2 34.8
#a 15.5 14.8 23.0 49.2 0
#5 24.6 14.5 11.8 131.0 0
#6 28.7 25.5 59.7 93.6 0
#7 294 322 26.6 64.0 4.1
#8 43.7 3340 554 108.4 0
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Figure 7. Temporal changes of indoor Rn levels at (a) #9 and (b) #10 households by applying isolation method.

Table 4. Reduction efficiency of indoor Radon by applying isolation method (Unit: Bg/m3)

Household Level of Rn (before) Level of Rn (after) Reduction efficiency (%)
#9 132.2 9.6 92.7
#10 179.3 284 84.2
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