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ABSTRACT

Objectives: To review reference levels by the international and domestic management and provide the basis for setting

occupational exposure limits(OELs) of radon in Korea

Methods: Government's organizations with laws and systems for monitoring radon exposure were investigated and compared.
There are five laws governing Indoor Air Quality(IAQ) control such as Occupational Safety and Health Act, Indoor Air Quality
Control in Public Use Facilities, Etc. Act, School Health Act, Public Health Control Act and Parking Lot Act in Korea. It was
surveyed that a total of 32 countries including 24 countries in the European Union(EU), six countries in Asian and two countries
in North America setting the reference levels for radon in the world.

Results: In Korea, there are set guidelines for radon in the Ministry of Environment and the Ministry of Education. Reference
levels of radon for existing dwellings were 150~400 Bg/m' for Western European countries, and 200~1,500 Bg/m’ in Eastern
European countries. Approximately 67% of those EU countries were set up 400 Bg/m' to the standards for existing dwellings. EU
countries such as Luxembourg, Finland, Norway, Sweden and Russia had adopted mandatory level for radon. Radon guidelines
for new dwellings were set more strictly reference level(200 Bg/m’) than existing dwellings.

Conclusions: International organizations such as ICRP, UNSCEAR and NCRP, etc. had recommended the guidelines for radon. It
was calculated the relation of the dose conversion factors with the annual effective doses. the OELs of radon suggest to need to
establish 150 Bq/m' for office room and 400~1,000 Bg/m’ for the workplace.

Key words: effective dose, IAQ, NORM, radon, reference level
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ghlo] e SHAT=7H28 JH=hF 2470 =7t

Table 1. Indoor Air Quality management system and measurement items in Korea

Government relations

Basis of laws

Objects of application Pollutants

Ministry of Employment
& Labor

Occupational Safety and
Health Act

Office, Workplace

PMio(sg/m’), CO2(ppm), CO(ppm), NO2(ppm),
Formaldehyde(ug/m’), Total airborne bacteria
(CFU/m’), TVOC(ug/m’), Asbestos(fibers/cc),
Os3(ppm)

Ministry of Environment

Indoor Air Quality
Control in Public Use

Public use facilities,
Newly-built collective

- Standards for Maintenance : PM;, CO,, CO,
Formaldehyde(HCHO), Total airborne bacteria
- Standards for Recommendation : NO,, Radon(Bq

Facilities, Etc. Act housing /m), TVOC, Asbestos, Os
PM,y, CO,, HCHO, Total airborne bacteria,
Ministry of Education School Health Act School Falling bacteria, CO, NO,, Radon, TVOC,

Asbestos, O3, Mite

Ministry of Health
and Welfare

Public Health Control
Act

Public utilization facilities | PM;o, CO, CO,, HCHO

Ministry of Land,

Infrastructure, and Transport

Parking Lot Act

Parking lot
(less than 2,000 m’)

CO, Ilumination
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Figure 1. Radon reference levels for dwellings or Public use facilities
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Figure 2. Radon reference levels for workplaces
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Table 2. Relative risk of lung cancer by smoking status and average radon concentration
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ICRP 659 w2, A7t 7,0004]7F =23} F=0.42
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100 By/m' % WAFH|E= 1.11(95% CI 1.00-1.28)0] <.
o wjate] FEEAoAE HIFAAY WA=
2 #(110) ooy {oskA] §ITHO5% CI
0.91-1.42). UNSCEAR 2006 ®.11A/o] w2, %43t
HAFH FZFG7IA7F Y= ST f2atS H
FEAFST A AeF-vhg8A| 71&7]+= 100 Bg
/m % 1.11 ©]tHUNSCEAR, 2009).

o]} Zro], R gt AT E AFe} 8 =
2o et FA-RFATE FE 2HEo] HUds
Z2HT 5= U= FAVE stk 22 =Esidl
ot o

m

J
4 2

A

N
il

Q] g etolyf WEo thsfji= k=
W23} BT ofut 2ueiEe] Al dsixs
SA7F oot A2 Uit & 9. vl o
FT=o Feof izt At Aol e 2
= 100 By 270l dhaA sAGHSITo] Hols 5
13% Z7}stcta B 1849 chDarby et al., 2005). E
gk, Table 204 H|FARINA 754 7HA] 2] #H¢F
AL ZE=sE 0(<25 Bym’), 100 B¢m' 2 400 By
mof A Z+zF 0.4%, 0.5% 2 0.7% Q1 AoZ H7lx
gom AA FaxelMel sS4z 10%
12% % 16% = S7tstw v F Ao #H Ay Aoh
A= A9 26uQl A= LEPGTHDarby et al,
2006).
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Table 3. Estimated dose conversion factors for indoor radon exposure

Estimated annual effective dose

Estimated effective dose per

Estimated annual effective dose

Source per 37 By/m WLM per 100 By/m
ICRP 0.8 mSv 4.8 mSv 2.2 mSv
UNSCEAR 0.9 mSv 5.5 mSv 2.4 mSv
NCRP 1.7 mSv 10 mSv 4.6 mSv
Porstendofer 0.7~3.0 mSv 4.2~18 mSv 1.9~8.1 mSv
Y Rt faAdE MdS A&kt 2 (HPS, 2009).
=2 Y 7 AYoEA BE kFof ot # e W g galgof it A B e E
AT Y YojiFy dXEEE &A% o (Equilibrium Equivalent Concentration, EEC)ZA] 2
AT Ao | ], il YA FF 9 5E B =ZFsE 1 Bym'= ICRPOJA] Hilsh= 93]
zZ 9 7=t AAY oz} =& 18dte] A5} S X eH(a committed effective dose) 8 nSve} & x|gt
et th B2 ASL 36 nSve} gt} aug, GaEA
At A= FHol JAE 3715 ghe B3F & 20 mSvi= 2hEo] A= 4 WLMSE Zhe o]
o Abs o2 Y FHATE ALt AgASEE i 14 mih/m EE 2.5 x 10° Bel/m' 9F $U% gho]
= AR FAY 5 Uk o] ASY d¥FHeERE tf E3 o] g ¥71F dhewE 99l Byme
7152, WARsYA =271 2=, JAAAA ghibat, A7 AIRE 2,000 hr, B3P 0.4, 4

(deposition parameters) 5-©| Ut} Porstenddfer(2001)
o cdo] wEw, SEFE 37 Bymoln A&
(occupancy rate)©] 80%9<Q1 FAX|of|A B3t H &
BHZFE 073 mivel Ao 25k Sob A
gL Azasael Asield @ Al ofst
Apzne wesd GER APS 22 WS
oAt} 714 Z ol WEE AFEAA S F-042]
7oA 0.8 mSv / 37 Bym' ©]QTHICRP, 2010).
UNSCEARO A= 2000 A&FsAA 42 0.9 mSv /
37 Bym'S P15 T(UNSCEAR, 2000), 1] HRA}
AR5 =4 41 9] S](National Council on  Radiation
Protection and Measurements, NCRP)o|| A= X &A=
2dS dAR AeHAsR 1.7 mSv / 37 Bdm'E
HILSFATHNCRP, 2009). Table 3of A|AIRH Azt
AAlFGE F=04, J4-& 80%E 7Hgsto] 4Ab=
Zlo]th.

Hl=r EPAo| A HaLstal Ql= F=eof o3t
= 150 Bym' 7P 2o e A
o] wolz BAkshH 3~7 mSviyo|tHEPA, 2003).
HuE, =S Y5 e of" TR 3
37} 75 Bymebw el A5 ALl v
wkele] AeEhE | mSvy7b W 4 ok whet
Felo] gt i7]E 150 Bym'E AREAl] djgt
=9 Hir|Eo g st Fert gles A &

I
ok

ox R
N

we A R

o0

RUBNLE
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t}. UNSCEARO|A A3t 7]%0] w2k, §a4
20 mSvi 2,700 Bym'7} ¥ 3 NCRP 7]3o] w
1,500 Bym'7} ®t}.

=

‘__E()]:

A 8 nSvE AE3le m, oF 3,000 Bym7l H
K

Ll

2 29 A(workplace) 0.2 B F¥ Ar

A
4
2 (radiation work), & ¥ A|shE7rolLt WAt
AL AFFE AT §& mPFA 2
uheh zpol7t glof Watel LA 4 ggich

ghEo] gt ZholEekelE WSkl Sl 8 =
A713, 2 ICRP, UNSCEAR 2 NCRPoJA] AA|Ek
AFeAl=E Afrasdzdeoz A% Azt
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