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ABSTRACT

Objectives: Concerns have been raised about the possible health effects of radon on both workers and
consumers with the spread of social attention to the impact of radon exposure. Thus, an entire raw material
handling workshop was investigated, and standards for radon levels in the workplace were newly established
at 600 Bq/m*. However, regulations on the management of workers exposed to radon are still insufficiently
developed. Therefore, by comparative analysis of overseas and domestic radon-related regulations for
workplaces, this study aims to suggest improvement plans of protection regulations under the Occupational
Safety and Health Act (OSH Act) for the prevention of health disorders of radon-exposed workers.

Methods: For overseas case studies, we consulted radon-related laws and reports officially published on the
websites of the European Union (EU), the United States (U.S.) and the United Kingdom (UK) government
agencies. Domestic law studies were conducted mainly on the Act on Protective Action Guidelines against
Radiation in the Natural Environment and the OSH Act.

Results: In Europe, the basic safety standards for protection against risks arising from radon (Council Directive
2013/59/EURATOM of 5 December 2013) was established by the EU. They recommend that the Member
States manage radon level in workplaces based on this criterion. In the U.S., the standards for workplaces are
controlled by the Occupational Safety and Health Administration (OSHA) and the Mine Safety and Health
Administration (MSHA). Action on radon in the UK is specified in “Radon in the workplace” published by the
Health and Safety Executive (HSE).

Conclusions: The Act on Protective Action Guidelines against Radiation in the Natural Environment mainly
refers to the management of workplaces that use or handle raw materials but does not have any provisions in
terms of protecting naturally exposed workers. In the OSH Act, it is necessary to define whether radon is
included in radiation for that reason that its current regulations have limitations in ensuring the safety workers
who may be exposed to naturally occurring radon. The management standards are needed for workplaces that
do not directly deal with radon but are likely to be exposed to radon. We propose that this could be specified in
the regulations for the prevention of health damage caused by radiation, not in Article 125 of the OSH Act.
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ok AlEY 9=l BUAo|Ed: et EF 52
HAMS =40] EREo] o HE FY= o] AU}
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1) =QAME S ZA

=9 A AH= FEAEH v, I 5 4 AR
71384 SASkHs FARIE E FUje] FAH o s I
HE BAlA 52 o8l o, WHE = FM9 F¢
PubMed, Sciencedirect 59 F8 =ZA|Ad HA At
Oo|EE &85l radon management, governmental
policy 59 & A+ A4 & Ao JFZ Sf 7
3 A9 AEE 3 FESIIH.
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2) =L 23 HE Hlw

A Syt g &3 F AW =E28Ee
ol A (AW 7 AT Y) 2 St EAH)o
o g Fer|Eo] FEEo] oy BHE 32
g AHEE FFoHAY 2 ko] WS A
2 e SL2AE {3t Hate ofy gl Aol ot
o FE 18LTH JA(I8REIA] A2018-2435,
‘183.20)8 B3 = E 7IE 600 By/mE AAlsk
I QAR QA S 9F T} QA= Y= Aol

T AP Y YSloAE AEFHEYAN kA
HHE AFERA : 2019.01.15, A3 : 2019.07.16)
5L, oo wE ABEFRARA PATEY AlEH
(078 : 2019.07.09, Al : 2019.07.16)% A|HP+32]

(078 : 2019.07.16, A1 : 2019.07.16) 7HA s}
Al Foltt. AZFHEAA FATeEHols A
AR AR 239 8 ofel YaEME ARSE
£ PAAS HEtRe FHFAol digh kdxA] ARgol
g} o] 9low, ko] YRR o] 91, o]E
FFshe A0 digh kA xA] Yl-go] A HTARA
Qb Hol| 2FE]o] lrt.

wEba], JEFHGARA QPETE It AR A
HE Hlwste] ZAGoA el kLEEHe IEAE
Ho5b7] 93t dEA] AlS HESII

3) B2 MBS S5 Aot Of

A4 2hE g} peE 9| Awet ) Erel
%8 Holye PHHOR HAste] AYIARAY)
Agere mheiskaat shoic

. g2zt

1. 22 M=
1) st

EEO] GRAHEY) =7 | AR E= T 24
£ FEo|Ae} v 2 ZAA U 2Heo] oish B
4 AIARGO] 5 =R oyt HE I ATAL
& oot 9o H, 8 49 H71E9] T T
of it EAZQI AR (Table 1) Zth.

FH AYsls 2229 A7 dRRloAl dojd
T e AEAe] Aol t-8str] At ok 7to]
ZERIEH= tigh A7) Wyt Az o= o]
E9] PGS FAGAAILE D3] (International

Table 1. Characteristic points about radon management in major European countries

Country

Characteristic points

Denmark, Finland

The National
responsibilities for the regulation

Radiation Protection Agency carries out oversight

The National Committee for Industrial Safety and Health establishes

Sweden

regulations and local authorities conduct actual supervision of

industrial safety and health

Norway

Switzerland

France, Finland, Germany, Ireland

Belarus, Latvia, Lithuania, Russia, Czech
Republic, Switzerland, Slovakia, Slovenia

Management of natural radioactivity is supervised and managed by
local governments or local governments with responsibility

Supervised implementation by the Swiss National Accident Insurance
Organization (SUva)

Establish protocols for radon measurements in the workplace

Radiation protection regulators carry out supervisory responsibilities
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Commission on Radiological Protection)”} A% gt < A7gste] FHP=tE0] ol AR YT RS dX
A H=1 Yok FHATES AdAY gErtas tal lom, ARkl W82 thaat 2tk
T7F 22 £9(Action level)?d 500-1,500 Bq/mS]

ol

HAd AL A3t (1) #4% Y 2F=(Radon in workplace)

HhH, FA1A o] B2 HIGHAT =71 B 14 O 3= 7% Q7 e HEsEY IFREY
Ag=71e] Hlstd 70% ool ZA| 718 A-&star 9l £ 300 Bg/molog2 AHst= Fe 1 AHE
o} 121l ol ‘37]'5 FHAT TRV = 7]ESE 2]l BEarsfof gt
HE7|Eo 2 iHE 200 By/me AAokaL A, AlqtE @ 3Y=2 o 22 AP 53 el F=
glo] % tiFE 200 By/m& A7Fsta ok 42 YL A 8fof gt

217t T2 B4 Mines), Aot 2F3(Workplaces - H&EA XV Aol @& 71 XA e
located in underground), &8t AJ%, & FHF 2 23t 7RSS Aefste], A103% A3l
A*H(Industry workplace, waterworks), AREA whet AdE 1o o 2Rk
(Offices)Z AT G2 47X 2 F-Esto] Aot - B&EA XV A3 st} I7F 23]
UtKTable 2). 2181 |FHAY =71 5 2=l digt AglolA g]ld B 539 &A%

24 TE7eE AAskL QA B2 H7ks AHQl, ® the = (A7t BFA)7E =71 BE 52 AS
Z=FZo|n. oA ZIsk= AP Wel JgolA= A3
FHATL =] A4 =& #E| #4(EU, 2013) PAIE A3t L=of wet Rl ZA|of| = B

Table 2. Radon management standards by workplace type in European Union countries
(Unit : Bg/m®)

iy s U\Tvccj)erlz%:ggd lndu\?\/tz;}[/emflfslace- Uifitzes assessEr>1(1peOnstU:iethod
Belgium 400 400 400 400 Area
Bulgaria 3,600 3,600 3,600 - -

Czech Republic 1,000 1,000 300 400 Personal and area
Denmark - 400 400 400 Area
Estonia - - 1,000 - -

Finland 400 400 300 200 Personal and area
Germany 1,000 1,000 1,000 200 Personal and area
Greece 400 400 400 400 Personal and area
Hungary 1,000 1,000 1,000 - Personal and area
Ireland 400 400 400 400 Personal and area
taly 500 500 500 500 Area
Latvia - 400 1,000 200 Personal
Lithuania 1,000 1,000 400 400 -
Norway 1,000 100 200 200 Area
Poland 360 360 160 160 Personal and area
Serbia 1,000 1,000 1,000 400 Personal and area
Slovakia 1,000 1,000 1,000 500 Personal and area
Slovenia 1,000 1,000 1,000 600 Personal and area
Sweden 1,300 400 200 200 Personal and area
Switzerland 3,000 1,000 300 300 Area
Ukraine 750 750 750 200 Personal
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Ao tigt EE Q3% L E2 R IEAEE HS5k=
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Table 3. Act on Protective Action Guidelines against Radiation in the Natural Environment (relative radon)

Article Title Contents
9 Definition 2. The t'erm “source material" means a material that contains a natural radionuclide, such
as Uranium 235, Uranium 238, Thorium 232, Radon 220, Radon 222 ...
(1) The Nuclear Safety and Security Commission shall prepare a safety manual required
for safety control of radiation in the natural environment and shall distribute it to persons
Preparation, and  responsible for handling and registered manufacturers defined in Article 9
8 Distribution of 1. The method and procedure for treatment, disposal, or recycling of by—product from
Safety Manual  processing under Article 13 (2);
2. Matters to be observed in handling and managing source material or by—product from
processing under Article 14,
(1) A person responsible for handling and a registered manufacturer shall observe the
following provisions in handling and managing source material or by—product from
processing in order to protect workers’ health and environment:
2. Installing facilities for preventing source material or by—product from processing from
being scattered into the air or take other necessary measures therefor;
Matters to Be 3. Measuring and controling the activity concentration or level of radiation at a place in
Observed in which source material or by-product from processing are handled;
Handling and 4. Investigating and analyzing the level of annual exposure of workers, who handle and
14 Managing Source manage source material or by—product from processing, to radiation in the natural
Material or environment;
By-Product from 5. Providing medical examinations for workers who handle or manage source material or
Processing by-product, as prescribed by Presidential Decree.
(2) A person responsible for handling and a registered manufacturer shall take safety
measures prescribed by Presidential Decree in order to protect workers' health and
improve their working environment according to the investigation and analysis conducted
pursuant to paragraph (1) 4 and the results of medical examinations performed pursuant
to paragraph (1) 5.
FRAEE HF - TEoks A 9 FARR disiA] PFok= A¢ ol AP Fa quch
WA 25k AR WA =o] 9L, A% 133 Ble} 2o, AT F2 WAR
At Aik= AR R3]0 HarsHA o Qi ARESEAY FFohs ARl disiAles of= 714

=3
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= 223 Ho gk ST, BHES UAR U 7

ARAEO| G - B EARRE AAAERE
Ho] WL L7 Y A FAEAA
N IR L 52 AzYAolA Bag AN
WO 2.

e duEds HFshs A SE g tie
FAZAE FHaok s, QPAEAL Prgdo] 2
2 A Asfof gt weh MEHL ok 2A}-
B30} s}, ARG Wojof sy, oljet AR
A7k 2 AAN A A AT F7)H oz 7
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of AlsaL Y A A AR} ELARATEE A
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Table 4. Occupational Safety and Health Act (relative radon)
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Article Title Contents
(1) A business owner shall detect harmful or dangerous factors caused by buildings,
machinery and apparatus, equipment, raw materials, gas, steam, dust, etc., or those resulting
. from specific work behaviors or duties, and shall determine the degree of danger therof,
36 Risk Assessment

and according to the result of the determination, shall take necessary measures pursuant

to this Act and orders issued under this Act; he/she shall also take additional measures,
where necessary for preventing danger to or impairing employees’ health.

(1) A business owner shall take measures necessary for the prevention of the following
health problems while operating their business:

39 Health Measures

2. Health disorders caused by radiation, harmful rays, high temperatures, low temperatures,
ultrasonic waves, noises, vibrations, abnormal atmospheric pressure, etc.;

(2) Measures for health to be taken by a business owner under paragraph (1) shall be
prescribed by Ordinance of the Ministry of Employment and Labor.

(1) The employer shall conduct a health examination (hereinafter referred to as “special
health examination”) for the health management of any of the following workers:
1. Workers engaged in affairs exposed to harmful factors prescribed by the Ordinance of

Special Health

130 Examination

health examination”)

the Ministry of Employment and Labor (hereinafter referred to as “task subject to special

2. A person who is determined to be an employee with occupational diseases or is not
engaged in special health diagnosis subject to the relevant judgment as a result of
conducting a medical examination under subparagraphs 1, (3) and 131;
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Figure 1. The legal framework for exposure to radon

+ Occupational safety and
health ACT
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Table 5. Comparison of domestic and foreign policies related to radon exposure at workplaces

The United States Th:_e L Domestic(Republic of Korea)
. Kingdom
Classif EU Minist ;
ication inistry o
OSHA HSE Nuclear_Safety Employment and
Commission
LLabor
Radon in the Act on Protective
workplace, Action Guidelines Occupational
R’figf]'a 2013?|5F;5$|F\R/ETOM 20 CFR 1910.1096  The Health and  against Radiation Safety and Health
Safety at Work in the Natural Act
1999 Environment
1.0 Ba/g
Exposure i . . (Raw Material) s
Critoria 300 Bg/m 100 pCi/L 400 Bg/m 20 mSy/Yr 600 Bg/m
(Exposure Amount)
Specific types_qf If radon is handled
workplace identified S workplace of .
. . workplace of ionizing L - directly or the raw
Coverage in the national plan o ionizing radiation . . -
e radiation exposure material contains
(mining, subway, exposure i
radon:;
etc.)
Presents exposure
criteria divided into
occupational exposures, Unknown subject
Exposure reduction ionizing radiation in Penalty in excess Safety precaution, to law
Activities measures in case statutes, subject and of the standard measurements, (in Rules for
of exceeding the method of dose analysis, (in prison or fines medical Occupational
standard restricted and of up to £20,000) examinations Safety and Health
non-restricted areas, Standards)
radiation zones, and high
radiation zones;
www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(3): 226-236
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