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Abstract : Recently, negative effects on human health such as disease caused by harmful
environment have been dealt with seriously. In particular, studies on the effect of radon exposure,
which is known as a primary carcinogen in lung cancer due to radioactive materials, have been
actively studied. In Korea, since January 1, 2018, radon measurement is mandatory when building
a new apartment, so it is necessary to measure the radon concentration and submit it to the local

government and it should be posted where residents can see it. Radon has only recommended
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standards for multi-use facilities, but now it has decided to set recommendation standards for private

homes. Therefore, it should now be possible to manage the radon in the environmental impact

assessment phase as well as in the Post-environmental Impact Assessment. It should be possible to

share health information such as the radon concentration and the risk of radon, and participation of

health experts in the environmental impact assessment stage is required. Soil, air quality, hygiene

and aerial items should be improved to take into account the effects of radon on human health

during the environmental impact assessment process. If the level value of conncentration of radon

shows above the recommended level, then alternative measures should be prepared and mitigation

measures should be prepared as well.

Keywords : Radon (*?Rn), carcinogen, HIA (Health Impact Assessment), EIA (Environmental Impact

Assessment)
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Table 1. Indoor radon concentration of the nation
Indoor radon(Bg/m3)
Excess rate (%)
148Bg/m’
Area Nugnfber Highest Lowest Arithmetic | Geometric Median 4
concentration | concentration mean mean Indoor Per
houses measurement
average .
point
Nationwide 400 909.4 7.2 129.8 103.0 94.2 29.0 375
Seoul 114 540.7 38.1 125.2 103.5 94.8 26.3 342
Busan 13 470.5 752 170.8 139.8 108.9 385 385
Daegu 13 483.2 28.6 164.9 128.2 120.5 46.2 61.5
Incheon 10 352.1 43.6 145.1 114.9 127.8 50.0 50.0
Gwangju 8 195.0 294 99.8 82.5 75.0 37.5 375
Dagjeon 13 2713 82.7 151.9 141.7 152.6 53.8 61.5
Ulsan 2 57.8 212 39.5 349 39.5 - -
Gyeonggi-do 80 774.0 374 130.4 106.9 94.0 26.3 35.0
Gangwon-do 25 429.8 2.98 101.5 81.2 754 16.0 24.0
Chungcheongbuk-do 20 2752 65.2 148.8 1343 138.5 45.0 60.0
Chungcheongnam-do 23 516.8 283 140.9 105.2 89.9 34.8 43.5
Jeollabuk do 15 909.4 220 211.6 134.2 138.8 46.7 533
Jeollanam-do 7 399.8 61.4 181.6 153.4 126.2 429 571
Gyeongsangbuk-do 27 267.7 7.2 874 712 66.9 11.1 18.5
Gyeongsangnam-do 28 2723 27.1 91.7 74.9 71.7 14.3 28.6
Jeju Island 2 370.2 535 211.9 140.7 211.9 50.0 50.0

NIER, 2014



246 HBIYEILH27H M3Z

A= B7kek A= ddiks PAks 2APE 3,
A=) Aufehss B8 197 21524 0.2 2ARSIIH,
20074 FFFOIA = BrEl R E T AR
e A e e e e 4
e 7128 ARA S 0
% FA o= A S A5
Hre] e SHE T
A =3k, eheleE dRE ot
B2E Bske & 2
= SR A Fopd el
zm] =0 ap;xm qm A AIBFATHMOE 2016).

5
S~
oF

of
ol
s
=
AN
ol

n*-{)n
=)
JlN'Nr_EJ
o =2 o
JQEH
= 2 0
o
o oog
2o oox
ol

o ﬂHN'
2
of
4o F
k=1

i
)
ro,
=
i)
fjo
o
o
ol
2
ful
)

r-(;
-/
K1
=]
=
1
ol
)
2
152
&,

r{m

°‘ °% EH, ?ﬂ%%i ZAySe] wjA Y Bk
T AR

Sy e Asrd o] Az o5t 20129¢ A&
7,8857 a0 A S7et U AW ghE e A E
o] 124.9 Bg/m?o|glom, =7}t 213.3 By/m?
o2 7P H%AL &Ako] 75,2 Bg/mPE 71 WA
Uttt 249 3 20149 AL 6,6487 4014 24
ot g AW eHes e A= Wetel 102.0 Bg/m?
ojglom HeHEweol w7t 717t 138.8 Ba/m?,
138.2 Ba/m*% 71 =4aL, F4te] 60,9 Bg/m*E
7Pg A UedtHNIER 2014),

et A 2k Heehs vksty]
Qs 2011 HE] 2 72 A= e AY gh=x
ARS FAERG o, T AT v 9] A9 131.2
Bg/m’®, A% -ThAItiF82 81.6Bg/m’= LERES.
ofi}E = 65.5Bq/m*%E YEFSTHMOE 2017), E3t
Q011U HE] ZAFSE ‘A 28] gt 2AF AWE &
2 St A| e s 28l A g HAlE g

A(iaginfo, nier.go kr)o| E7hskar g},

2) =¢]
O E 28 o] BHESE 7|28 thelsto]
Pelsta ik, vl%e ARne] Bad 12 4
pCi/LE As}al it} EPA+= 19894 of| A 1991 Af
ol A2 A FELAE o2 EPEZIFr
A4t ESAT ART|4S

Al AT A A
(KECO 2016).
0]=r9] oy AE oA 20149 19 195
S ol of AR ek e JEE oA
ZAlFoESE Mor A, thesee Al
B 5ol gt eh=A B E F7NsHES jF Ao, 1]
Y| A el A= (Minnesota Department of Health)
2 Zd AR HE 3| Table 1 “Radon
disclosure real property form”™S o] x]o]|A] A
etk T8 fufjAts g EE Al S-SR ghobAl
‘:"e”‘“ St gsljof A= RlAkagol ofsf HAF v
= o Sk E3 20099 195 FEE AST
= onz oz gh=u A Al E(Radon—Resistant
New Construction)Z 3foF 3ttt FHE 553 Al
28 (Active system)ﬂr Ti?ﬂ Al 2~ (Passive
System)©] 3tt. 19 del= B o= ¥
A A]7]= SD(Soil Depressurlzatlon)%‘ﬂ =
AN EF 7 T 28 ~5E T = 7] A0l
2

=z
nn
o

7

WHO= ke w9 2 de s A3t

i 7E

A 10 3tskglet, H2e) et el At A

THOR Sl gt A%l FAA Y 24sts)

7] $1gt 387141 E 100 Bo/m’E W& Z& AT

3al ik, 19961 WHOR LA ofl= A At 7]54]
|

£ 1,000 Ba/m?o| it AESAAGA L} A=A
A A AFEtE =YstH BHEsEE EY 5
k. AdEhe 471 22 ALoll= A 378k
7o) Fasitt,

>'°1'J

4. 2EISEINE=0A BAE 2hE =t



5 ™ N N o Q= 7o | N = ]
N CETIGNEHM vry . ZYEEL Hyw T
is > u HR I R LI FRER NE® T AR o B W ok
B o @@ X som o pEr LS L i & oop 9o
i BN A g e e Ty oy, oS %0 W ot B
- B loﬂol,‘_l.q © = ﬂlL o% | O_EI__/I JH z.:o B m g ﬂL \nﬂg/o_ﬂ_ it ‘..#._OIL L_w_ .AT o) ‘m%m.«u/
S T T X U:WET a_ZT‘OT] N = — __d_ﬁElNﬂm-_W = oF — &
o o 2 < -~ loiiL 7Q]7E.#;o Ho 2 .Aika o O
o T O g S e o R R T TR e Bow oL W 2
it = T oy = DS Ho ™ oy M B T oA 2N T oML g B
i T o G T o T m oo T =WoE s ook o P Q
o e o X T E B oy P N ez : EXIDY pp
2 <o E R Mmﬂ@rimﬂﬂﬂﬂ%yqﬂ& %MMW\%WW @M%%%W
= s B3 o N ©° of R ~a z o ilieon
o BEsZ. lEaigiondgRE deEmiE TLERA LS
= P T s L N EmAET Tk 4T g B d U PR @ oaT g T e
Y E__om_._.o%ﬂL}r wm uﬁ%oﬂoﬂﬂhﬁﬂlqmnmdwﬁ Ho%}ﬁwmﬁ%@t mWo_un_Alﬂﬂ.ﬂnmﬂLt
o XK o — 2° o H o~ = o= ] o N ! o o = = To
&0 ol N o 1N % E = "o N o = 9 ~ : L o
LY mﬁwmo_emn__wm 7nﬁwﬁmouuu_éﬂﬂm,zﬂhmmﬂ5% Wﬂ%%@%@ﬂ WWW%%M@M
_ o R Aox K P~ WD e E T NGRS ° e 2o W
~ ¥ T o Ho = mo o o B M @m N o+ B BPoRe S
il = VR TR - = T s B RS T = r L& o P o W o ol
% Frow T TP s AN Ey DT ugEr 297 2527
. & N [ —_— e —
w TN s W RE R e e RR A Boweom 20 Wy oNE MR
el
&
; 5 Uom AT 5 M B ®  w ;
o o o = o 2 R O A Moz o N TR g RO IR o w6 N M o
! g T oo B Mone ety TR R oy WA go R Mo oo TH ooy W g
E S TR eE gm B TsrRRNE 87T oW pLledzl
0 iy I o o @ I S oge © o o M moR T o) o < P o ol of vo my T R B 4
L 72838 fepcTe BAVHIES LErar mrized
4 M ome S o= H = of %o T &uzlﬂ.mﬂﬂn;ﬂ% T 0oy RN Wy s e
2o gFw gty RRBETN O mglodhr o EBE TR g w
o W o) Xl Wo = . mom T B R M AK o o N mm & T X o B = T %_.L _Eu_. 7o)
L ST rerECacgynd EXRmzly T B g s T
X° MﬂﬁuEMDEZEH@oﬂoﬂmMﬂoﬁm MHJ‘mMA”mAEo_m:.I ﬂ/lWEl../lﬂﬂ_mo LCME.#HT_Oeﬂ
T Fgg MBIy T ERAPr 4y B R s LT eel
Moo Em ST R A e E S TN Z R RN T EREER
9| =N o_ulm.ﬁﬁ 5 o o or | o ﬂﬂﬁlﬂzo o To B T = A I B °F
Tom ol 4o 2T g Tl MERTHh R3S e T
h oo doar g B oot o R g Sy oR gl dyem @ ® 0L oo O o) oF
S S NS A SRR S RN S RS SRR
7 s ] g o = g e X oEK o A o el S
oF - S oor i &S T = = H - L Ho o b o o m
S R o N e R S S R S ]
BN P TrIT It B isIEIFosERLEIoBIEL g
Tr = o ! o I = B
R R R R N k& L o S0 g Ry

ari
==

3}

7oA ere

ik
[e]

F

o] dANE S

5
T

ol



Sl tjEE ehEZRAL et B2
WE fYHBE B3 52 olgs B
wpolth BHE A% Hofol 4 EAQl Wolct
(KECO 2016),

4) B9 e viE 3] AR
7{1% e oo” ﬂ—EHHzJJ"g-HZ]OJE oulj ]E]'
MERE A RS et HPE dz 9

5) Bt AanE
(Passive Soil Depressurization)

S gt A7 7|EE FE AE A8 AHE
. viEol A 5% Zop 31k e v

an 2 58 2ok 3108 WE HUS
2 5T AHsto] A gheite] o3y ek
ka8 A0 2 Wit S Qe tha
A $HEA S0 5078 ATk B,
2gulgol Aon, WAHF sh= ol glrk. A
spl HelE A9 WE 371 4 ek 712, ot
2 719k el kel ofsh e o, 1
e B3I BUEE 4 ok el dnt

Q2= A 7ol v
FS7HA Fol HlilE wto]
=3 S U= Aol vt W
Holct, 4l&-ewt 715&%'14011 R e
Edfol upet defd 4
Ak, Aske SA *lé%‘Ol WA Aol =
35 vi=E3 ZHHDTD), 85 B 74, baseboard
ro] 7hssteh, o Erfjoll= sfgo] qF Bl A
o] = 3H5 & B (sub—slab) 7HH(SSD)S AR}
AE Afjo|art AE Edfel A a5 wEal 7t

A(SMD) & AHEStcE AW &2l B (slab—on—

=
o
)
i
Hu
)
[m
ofNr
tlo
Hﬂ ri

r

ﬂ.l

H(stem wall) 7F2} 31

ground)?! 7-$-of= AH]
RHSSD)S AHESHHKECO

B & (sub—slab) Z¢H(SS

2016).
AlEFEolA = S sk, 7k 57 e
o9} B7]Z(ventiong layer)& Z&5to] A&}

ol MAo] 28} &% A A (suction point)o] +&
2|23lsl7] 91 Aot A& AlE Aldle A &
< 7ot vl F7hE whso] sk AAskl &Y
T} WS AA|ste] B9 gt E A w78k
= ARgRt, 71E T8 9 o= Bieotof
Fe whEo] e Aol St AAMEHE At
SISt Al wf H|-go] AA =t} 83} 5k
ol H& 90~ 99% 4 = 0] Zaa izt vehs
7t oheksieh, 7194 e, 712,

ol
=

BN
A

ot

s

153
A T
o
o
fru

H
v
q
H
N
=
p#
Ko
ot
i
ox
flo
).
&
)
:éo Eﬁ t]lo
=) S
=
:Oé
o o

r —10 r
=2
fr
i)
o rlo
By
P <)
tlo

jiatt)

N
-

f
2
o
o

=S 2heo] FEofA 9

%j%%% 29%z32H2014
FIB7HA o A 2= A
A7} s s W A
% e wWokS Ajkst

f
)
=
30
[0
)
% H
o (
o [‘ﬁ
% o
ot 001'




e - 284 - 0T - UEZ / SEJTYIE B0 2= Balol| thet A 249
Z2 238 AL A o st tjore 3k A 2002. Radiat. Prot. Dosimetry.
ZHkere npEsfoof st} EPA. 2001. Building Radon Out.

AP The] Ao A= 34 o3k 7ol A etk Korea environment corporation(KECO). 2016.
o BylgrE o7 AAD AR tdte] TA} A| Y Indoor Radon Management. [Korean
2 Alo] =9, A5t ofjet A7) A Lieratuse]

7170l 23S Esle] RUEHL AT P17 Ministry of environment Korea(MOE). 2011.
Z 234 2017|330} & o)7|3 Sof A|H| glo] Bl Final report of radon reduction pilot
3l 2he A 7hole slojol s} project. [Korean Literature]

2= A 7ok Aplsly) 9| HE] 99 99 Ministry of environment Korea(MOE). 2013.
ARS Akl uh BoF alE ujE A AX] B Development of radon reduction methods
oFrhA 2EE Y BorlA A& So] 9ltt for radon reduction methods by building

Sh A AFE A Bt E e} P E ojAko g = types. [Korean Literature]

A L o298 Ao 3t 7| T ola] 7hx] Hh Ministry of environment Korea(MOE). 2013.
2 z3tslo] P72 o312 B 2 QEE g Report on the final report of Radon free
=5 E35l0] A7Pele nleislolo} st} bl Measure and Reducing Consulting
W7} 27|cHAlo) A AEsh §e aedel welt Services. [Korean Literature]

TResi). Ministry of environment Korea(MOE). 2014.

o} ghE 24 U Pe|H ) BAs E & on Health impact assessment Information
237h L ek elEpE 7&eld pels o 1 System. [Korean Literature]

2998 o] ABAE e = A oEE 5 Ministry of environment Korea(MOE). 2015.
AEojo] AME Teislok 3 olch. Ay SHEA7H Standard Business Manual. Vol.2. [Korean
o Qe Aueal L wEAT] ti o) 1 Heratard
. Ministry of environment Korea(MOE). 2016.
B7PHoll HiRk 2152 Q) Aot 7leEe] o F : .
ol 4ok 3 70|t Enforcement Rule of Indoor Air Quality
Management Act Notice of some
amendments (draft) legislation
A} A} Ministry of environment Korea(MOE). 2016.
“o] =2 9018WE o stw WU el in Press Releases(Indoor Air Quality

Ao sl A= s

References

BMA. 1998. Board of Science and Education.
Health and Environmental Impact.

Darby SC, Hill DC. 2003. European Collaborative
Group on Residential Radon and Lung
Cancer. Health effects of residential radon;

a Buropean perspective at the end of

Management Act. Strengthen indoor
pollution management).

Ministry of environment Korea(MOE). 2017. Press
Releases(10,000 households nationwide,
survey on actual condition of radon)

National institute of environmental research(NIER).
Guide Book for Safe Living Environment
from Radon. 2012.

National institute of environmental research(NIER).

Nationwide radon map. 2014.



250 =4

WHO EUROPE. 2002. Technical Briefing Health
Impact Assessment. Regional Committee

Park Sh. 2014. Climate change and environment.
Fifty-Second Session.

for Europe.

[Korean Literature]
Copenhagen. pp.1-9.

WHO EUROPE. 2001. Health Impact Assessment as
Part of Strategic Environmental Assessment.



