SHAYEHE It Vol. 27, No. 3(2018) pp.241~250  J. Environ. Impact Assess. 27(3): 241~250(2018) ISSN 1225-7184

https://doi.org/10.14249/eia.2018.27.3.241

Research Paper

ok
o,
o
ool
o.EL
N
rit
s
2
=
1o
v
rf
ik
A
2
=”|=
rol
re
-

Study of Radon Management
in the Environmental Impact Assessment Stage

Im-Soon Kim* - Hong-Sok Oh** - Kwan-Hyung Lee* - Choong-Gon Kim***

Dept. of Environmental Engineering, Kwangwoon University™*
Kyong-Ho Engineering**
Institute for advanced Engineering***

2 o : A2 ke BHR) 3t AP F AT Al BH G| Fas oA 1
ek 39, 444 Z‘Oltﬁ W 15 Her AR QeA ek e el Tt A7 FaelA T gk
: o] e|RatEigiet, SHESEE 23 A
_ Xﬂgo}@]OF o}tﬁ #lo] £ 4= 9l 3o Fusho} Wk, eHES HFol gAY Bt A /)%
g Qlglont oAl FelolE Un7ES AYsIR Ak uehd oAl BYFURI AL BE A
FIHRANAE SHES BT 4 YT oot Ak, SHESE S| B4R ek 9y 5 1%
AR BT 5 glolof s, o] 918} BAYFH/L BAGNH HAREINe) Holst Basict B4
7k IRA o] QA Al vIAE FFE WeT 5 YT B, 1, IWFFIE 5

=

MAdstefof ek, 2=l w7t Warz]EA] ool tighe nhstal A3rgehe vhedstofof gt

pal

o
=
r
Ay
o
o

[}
o

ﬂl]O of

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)

LAE

20139 1957E 39717 S FolA A4St
O7 2t=S FA% A1), Al geEwE HuA=
HEOR thgol&AA A7 oF 681(909.4
Bg/m®) 2 YEPTE ShEeE FFFHe 1sE £
& 0] Absg <ol Hls) 1.5u) Rokth AksEato] 7t
B =2 A AR, 7MY e 9L ZAkS
2 yeptom Ha 89 22% J vt 2= dal
7S 2ok 202 UERHTHMOE 2013). o]
HAEAGA D S AL F55

sl AEAA AP A3e

S gEo) w28 Haste] 9st

fr o 4y T
10
o

(Radium)o] |24 3 of WAYst=
A8 AEHOR w2E AL RS WS A oR
Ui QlrHPark 2014).

0]=12] - F Y APGAL ol 2HEo] A”1Q
7H10% o)/l AL Uehar et o] gl AU
7] % 2ol <J3t H AP A= 90%(2F 19,0007)
2 28 Affol] EAeH= B=o] 1A ol J3FS
A ZITHL & 4= ITHKECO 2016).
At gkl ATt Sl E ) ehEt
2@t tisto] AwE T, ehEg A6t f1gth 7]

e

o WSS BTt BAIA o) el
FPAZ oS AASH) Bjo] gk

NI

1. 94

SHES Hote] 298 Yoo A BH T 9oL,
A= pal7h AR Ex] g Agoltt, AT
AL B AFES FH0E BlEe] By
A Hasfat 4 gl vt A, ©A
=] AT e wAYo] thste] B4
et w3 @A) Leluket 9 2ol alEe] el @
3}

52 5310l B BAME BEY 9S ALY 5
S el 71420 2 SHES AT 4 U Wl
< Agrstact

N gAE A2 et B GRS HEa o
2 AR e, webd, A0EOR QI8 i
2 AMEE Feg) BHEe] R G 3
481 3 5 gl Wto] Fastch B eltolAt 3
A9 BANA BEY RS Y 5 Yt

o
r o
o
=
>
of

ol
38
o

1. J+27

AeAle AdSol ot AE5ed B4 IFR 7=
o

AL e}, ASAlR SOl 22 E, AME &5,
A, HE oM ehee] st 7IEA oo



N

.7 OW ﬁr& XH5‘£7P E} Eoﬂ 2= o
AT HARS-S 0.01~0,1Bg/s¢ ] tHKECO 2016),

A E A7) 7+(World Health Organization, WHO)
= Espood 2F(Espoo Convention)o| 4] 2001 114
A7) 3FH 7} (Health Impact Assessment, HIA)
o] 3} “Health Impact Assessment as part of
Strategic Environmental Assessment” 2 IAES
dH7Fe1 I tH(WHO EUROPE 2001), E3t 20014
129 A 983 718ts] (International Association
for Impact Assessment, TATA)SF WHO= 7t
A7& SHC R FeldAE A st & ZhAol
= 2E AN AY Z2OW-ZRZAE oA 4%
2 MEEhT 2] e ATARo] EkElolole}
WHO 2002).

3174 9318 7HEnvironmental Impact Assessment,
EIA)= JAAQ1 37 J3kE melstar A3tsh= 1t
B T sAlof d7dol tigk Bile] 5240
W gl AEE ofY et Ale A
7R ZedshA = ek,
TA)Oll A 73k o
o8 AAEo] g},

—~

1. 2HE0l 42 Sishay

PHES(T)E B2 YA A WL
3.825%0]e}. BHE WAL T oF 8 o]
$sPA E3 ek, Heteint 2 b e WE
s}ol B2H(5P0), HEPL), MIATACIB) 5 4
SAFOE MYH, FILBL (+AU5HE B 4
ool A} 54 nme] F4EE G, F

J &5 e 5
S16] Belslo] 4siAlzol 2Heicy, s1e] $ 2 Ei
84 st galiine g XIéZiBE o

=
2
_CL
é
g
Bl
L
g
Z,
3
=)
i)
ol
2
&,
UO
mlo V
o
E

%E]'(KECO 2016).

g dRbA o SofgtH 8] 9 ;QFJ}
o e g A oA ZA7E EAg g
Zp0lBR 355 Fof #Hofl FFEsaL, 51 3*”'

& 71 BAG HzZo A GubidE AL WER A
HAo 7 LZEY # o] WSt (Park 2014),
20099 A|AEAZ]FEl A ol =7HE o= gt
2t=9] ARl W3t AqtollA= A AlA H ek
3~14%% AAZTFAL gh=o] WaEskgle), 2h=o] Bt
A71E AXHA B == eheAee] 4 gitE

o] S HaL qlof WAl A gehe=tt, °
A7 25715 Fote] = So7H =W #H7| =
of Rzlsle] Holg dor HYS FusiA "ot
(MOE 2011),

2h=0) 2791182 2= ol whe 4% 7}
ot AR E 1S =5Vt 2T 4 Y
L7F w3 =E7Ibo] AojAH e ok,
P AL} FH ?EL %2 91 9 3] (European
Commission)2] 2§10 &2 =3 ¥ Ao A= 2=
O3t Hoo = AMg-S 3’—3} ek, F=AA o 2
=0l o5k #Hohe Fo ofgt # Yt AbaLe] ok
AP T 02 =2 B|FE A8kl ITH(KECO
2016).

=ER7IEHAE E 0 2o whe} HatE =
ARths =Eswo o Jafs e AR UE
UL QAo A koA dohe FHRE A5
= o] el 33t fRle] Harskar glo
= A 5 0111\15 SIS}, &=9) 2=t g
ol izt 5t AT FolA o) He] FHRES >
B3I E AFoA = Hdol tigt AFgEe] =2
Ao w Yepgth, w4 =S5 wt 9o Apdate] A
= SAHLE ou] Qle BEAS Ho Fa1 Qi
(Darby SC & Hill DC 2003). A&gl7 o] JdHE o
& Abgro] A7t leEE s AR 85%= A

o

¢

]

|



244 HBIYFEILH27H W32

Aol 1 FoHE 50%= 2= T A aE0)
TF kEo] ottt ArAgAAE dAEE ol
A EERE ARG H AR T} 100
oAl 1008 714] & ETHKECO 2016).

2. BHE0| Wy

e

=2 Aoy E9F 59 fekedt ERol A
== A ehgol AAE I, of 2hgol <)
AT, dubE o2 2= ("Rn)2 2k (PU)9
Y& YE 2HE(Ra) Q] AHEoltt S WA
9 90%7 = FEEHE O] Bofol, 1 ofofl= 23
ZE, HuRE Hu SHo|E 5 ASAA Fo &

A5}7) % GeHMOE 2015), 2Heo] A B9,

At AR etk 34 9FB7A o
S A ABHsk AUT U A4S AHE

[e]

.

3 A% Eojo) Hoje 7
e FAE Ba 4 ol BauE A%
4 417 A% Wz Sojer

1) B9

EafollAo] ehEe] of5-L  AHIT A B
WAz17]0] T ofFolch, HE ulAb mefe] Hiol
A HEE E3bie] v wejr} 7b Eabyol At
£ WA EopRe) vl g7k R chg At o
3 olgoltt, eHr-e okt Eofo] EAjshnE Eop

AR} FHAA Bl FHO R viEgT 2 30

26Ra 9] 5= 7~100 Ba/kg(0.2~3 pCi/g) 2 EoF
o] swot vleattt, 37k, %A (pumice), ©]et
(Shale)s S E k= ZATE= b= WA 7t
A =2 Ao® ZAEQITHKECO 2016).

AFRH|71E Qo 2hgol s =R SHE A, 2
Neg A8 ehEsEs =), vAEsHA
O} QIAREAR A= Q1A Bl R34 9] FAbEo T}
Al A] QIAMAS T I olA Ak
71 &0l #Rac] O] Qlrk, QA IL9] #Ra
shero () 5~1kBq/kg(13~27 pCi/g) AL & T
Aol vl AFs] wA vrebdt), QAR A=
A, 55 9 AWES BE7| 93 A2 f-H
A o] AREE|GITE QAR ] BARER] QA &
2] Z(Phosphate Slag)= ZAZEY A= A=
AR EQIE Bl et ] bl A Q1
FAREE o7 Aghstal Qict, WE, FA2E Y
S 3 H E o] HhARg-2 WS Holr}, B HRIE
U e v vt gl 22 QR E Apdee A
A5t 2hEg A1 4= QITHMOE 2015).

(eI S

,

M oo

3. BH=0] pa|aiEt

S B, AugdolE, Aune, #2agE
5 AEAA ] ZAR,

Yot Eope] LEA7L 2w ] BHE B} o}



Zoua - 9N - OB - YST / BIYTWIF E0IMC] Bt Balof chEt A7 245

Atk FYBAT AT BARE AR FH EHS D YolA Qzke] AR RE A
7,800 A& tgez 2 lLd FE AlFtste] 2@ o7t OER Bl s AT V7Y =
S A A= FY He 2AFE AT, wo] sttt A Ao}, Jh=, nl= FollA
AT 22.2%9] F8]o] 2ol Wal7|E2] (148 =S4717F AEdE o Sk, SV Shes s
Ba/m)}E 233t 702 SelEgiet, AAIOR Wgste] = WekE HolFl Rt i

ASA = Foll FARE, AHE, 55, i, A Habs=E APste el o) Aok A
HE SollA 2l st 71EA older Hily 715 &3l BeElsteH AR S s HhY
397 o] AL A ofgF A% T sl R0] EE Ao}
sto] 23 FFE7HE Aldskar JItHKECO 2016).

ol BHIFF7F DA NN HET} o]FojAof 7F 1) =

the 22 ofmigth, I el Sl EY o oA =] AW 71d Ha7ES Bl
A Soll A o= EAs] Holu A& wiege] Zet Aol thsto] 148Bq/m*= A= o] glom, 20181
A ES B9 49 2gne AsFeole ale RE Ay o E 200Bg/m’R A 40}%
S43} ehekse Fadlste FHo] HEA] =Y HEEE RAR= 19880l g Ao 7|
wjofof gt} oA T, A2, tiA, A, FAF A E

HE 5% 22 HASH: Welol ESYY] AT 5S dAoR PAS FY47 xstech

£ of-§3h= ol Aok, 2k A, 3, ol 2001499 = = AR E 7 e o A =Rl AR
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 1149 127.8 50.0 50.0
Gwangju 8 195.0 294 99.8 82.5 75.0 37.5 375
Daejeon 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 20 275.2 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 2119 140.7 2119 50.0 50.0

NIER, 2014
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