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Fig. 2. Relationship between total duration of clean-up work and levels of oxidative stress biomarkers over one year after the accident by the time elapsed since last dean-up.
The urinary MDA (y = Q.002x + 1.252; p < 0.0001) and 8-OHdG (y = 0.003x + 1371; p < 00001 ) were associated with the total duration of clean-up work inall subjects. The regression
coefficients ( p-value) were 0001 (053).0.001 (0.26). and 0002 (0.32) for MDA and 0.000 (Q.88). 0.003 (0.0001 ). and 0.002 ( 028) for 8-OHAG. in groups wha particpated clean-up warks

until 0-6 months ago, 7- 12 months ago, and 13 or more months ago induding non-participants, respectively.
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Urinary oxidative stress biomarkers among local residents measured
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Respiratory Effects of the Hebei Spirit Oil Spill on Children in
Taean, Korea

Suk-Chul Jung,' Kyung-Mook Kim,? Kun-Song Lee,? Sangehul Roh,* Woo-Chul Jeong Sahng-June Kwak Ik-Jin Lee,
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Table 3. Pulmonary function test results and the prevalence of asthma in the Table 4. Riskfactrsfor athma i the sty participants
study participants Adisted OR 66%
: = : — Variables oy Pualue*
Children living Children living confidence interval)
closetothe oil farfromtheoil ~ Total Pialiis®
spill area spilarea  (N=436) Vel Sex malefemale] 20131431 0006
(N=159) (N=277) (besity obese/overweight/homal weight)
F/C (L) 2014047 1974049  198+048 039% Dverveight 18807344 015
FVC (%) 8561105 86.8+116 86.4+112 0275 (bese 186(083387) 010
FEV1 (L) 1.78+0.40 1774043 1.77+042 0723 Familial history of asthma (yes/no) 3N(18377 000
FEV1 (%) 826+108 853+104 843+106 0011 Curtent smokig e 0190038 038
1 % 89300/ 902006 899006 0.153 Passve smoking s/l 19006725 0458
;
Prevglenca of bron- 29(18.2) 22(7.9) 51(11.7) 0.001 | Residence ooseofr fom el sl e 208127486 0007
chial hyperrespon-
siveness (defined *Multiple logistc regression analysi.
by the MBPT) OR, odds atio.
*Independent test; Chi-squared test.
FVC, forced vital capacity; FEV1, forced expiratory volume in one second.
s
| BE| HUYE 4| — S
=< Ch BM] Burden of disease attributable to the

Open Hebei Spirit oil spill in Taean, Korea

Young-Min Kim," Jae-Hyun Park 2 Kyusik Choi,2 Su Ryeon Noh,?
Young-Hyun Choi,> Hae-Kwan Cheong®

Dok et Otjcives  amre sumonnt |
ARTICLE SUMMARY

e che  Oblectives: We aimed to assess the burden of

Hebel Spit ollspil in Taean, disease (BOD) of the residents living in contaminated Strength and limitations of this study

coastal area with oil spill and also analysed the BOD
aftributable to the oil spill by disease, age, sex and
subregion

Design: Health impact assessment by measuring

Korea. BMJ Open 2013.3:
003334, doi:10.1136/
bmjopen-2013-003334
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Exposure to air containing radon at 200 Bq Ingestion of water containing 1000
) m~3 with radon decay products (F=0.41) Bq L™! of radon with decay products
Organ / Tissue
Decay products Decay products
Type Fast Type Moderate Radon gas Decay products Radon gas
Lung 35.8 159 12 0.01 1.26
Extra Thoracic airways
868! mouth throet 445 70.9 0.42 0.02 0.04
Stomach 0.19 0.08 0.06 1.15 50.4
Red bone marrow 0.28 0.03 0.65 0.03 0.66
Kidney 5.20 0.54 0.05 0.25 0.05
Effective dose 5.30 19.7 0.28 0.17 6.00
skin 25 25 - - -

Source : Kendall & Smith(2002),

ICRP(1998), Khursheed(2000), Eatough & Henshaw(1992),

BEIR VI Committee(1999),

Health Protection Agency(2009)

Inhalation

The largest risk is lung cancer.

Inhaled radon decay products can enter the bloodstream.

Radon has a relatively high solubility in fat, it gives significant radiation doses to

tissues with a high content, including red bone marrow.

Ingestion

Ingested radon gas is retained in the stomach rather than being immediately lost.
Another way in which people receive radiation doses from radon is as a result of

the deposition of decay products on the skin.

A SeH(xLl) : F=EY dLiEl= SE

Table 2 Summary of indoor radon concentrations in homes throughout Korea

no Institutiant™1

Period

Area N of dwellings

280 (Bg/m?)

AM (50 GMBED)  Median Bxcessive rate
[Min Max) (ERY (%)
1 KINS [25 1988 (wirter) 7 cities® 530 99.9(- - 888 160
2 KAERI [ 19504-1980.10  Nationwide 340 589574 - ABSD (- =
3 NIH[27=29 1553 Natiorwide 34 27.75(407) & {814, 995 =
4
5 1994912 Seoul 410 1890107 - 19.70 (93, 30.7) -
1555912 Nomhem area 1597 346(4.1) [ +{18.5, 54.00 >
of Gyeonggi
7 KFDA [30,31) 1996511 Southern area 384 254{154 - 74,1328 -
of Gyeonggl
8 1997 8-11 Incheon, Caejeon, 590 Incheon: 80(109) g Incheon: (2.7, 837) -
Ch m, Chungbuk
st Lokl Dasjeon: 250(126) Dagjeon:
(5.7,822)
Chungnam: 32.1(215) Chungnam;
49,145.7)
Chungbuk 200(203) Chungbuk:
(27,1318)
9 KINS [67 1999.12-2000.11 Nationwide 2,150 534(57.5 433(18) 359813613500 1.74{200°)
10 KINS [33] 2002-2004 Natiorwide 450 404560 107(28) 254(-,731) -
11 NIER [34 2011.12-20125  Natiorwide 7885 124501447} S12{2.1) 857(70 28213 222
12 NIER [35] 2013.11-20144  Nationwide 6548 102:0(1142) 749(20) &B0(98 19366) 163
“12 highest mdon 1737 1550(1678} 1074(1.1) 993 (74, 19565) 321
level A area
13 CRIPHE [32 201311-20143  Chungnam 114 925(-) = {96, 6404 158

5 province

“ER is 148 Bg/m” of the US Environmenital Protection Agency's (USEPA) recommended action level; "200 Bg/m”® of the recommended value in Intemational
Commission on Radiclogical Protection (ICRP) 65; “seven cities indude Seoul, Chuncheen, Dasjeon, Daegu, Gwangju, Pusan, and Jeju,
AM arithmetic mean, 50 standard deviation, GM geometric mean, Min minimum, Max maximum, KNS Korea institute of nudear safety, KAERT Korea atomic energy
research instituts, NIH natienal institute of health, KFDA Korea food and drug safety, NER national institute of envirenmental research, CRIPHE Chungram research
institute public health and enviranment
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Affected model of indoor radon concentrations based on
lifestyle, greenery ratio, and radon levels in groundwater
) Health Info Stat 2017:;42(4):309-316

17.23(1.572),
o Residence at P-value = 0.001
~— ground level

Greenery ratio

=5 =5
23 29
=5 z B
i3 SE
sz R
Position of Indoor radon )
i Long-term heating Gt Pt
= measuring equipment: £ ; g concentrations a\\e%/ :
- Crack (> 6 months/year) (Bg/m’) =
0 P
it L —
28 g& ! 52
m = —_a - =
e ! S Ko = ;
| - B
il % £3
—d, T4 S
= ¥
. 4 -0.01 (0.003),
3 nﬁdﬁiﬁlilzi;l Bowalue: = 0001 » Number of Bed room
{ ) i i e e T e e e % : B
L = (Ba/L) ventilation/week
U
1
N (e7
e6
G iy

Testing the null hypothesis that the model is correct.
P-value=0.257. y2 =21.449.df =18
P-value by Bollen-Stine bootstrap = 0,258

Indoor Radon Concentration Levels and Lung Cancer Incidence
in Korea 2011-2014 : A Spatial Regression Analysis
Environmental Health under review

Adjusted relative risks for lung cancer incidence in Korea

Adjusted relative risks for lung cancer incidence in Korea Adjusted relative risks for lung cancer incidence in Korea 2011-2014 (Female)

20112014 (Total) 2011-2014 (Male)

RR RR i

O 07109)
O (054086) O [045083) 0 09085
O [086004) O [083003) B [0951.01)
o [094105) o [033106) B [101112)
B [105118) B [106122) - (121

= (11620 £ - 2222 . - - - .

T T T T T 8 T T T T T
124 125 128 10E 132
24 125 128 10E 132 124 126 3 130E 12
% CI RR 95% CI RR 95% CI
RR 95% 6 6

2148 vs. <148 1.25 1.06-147 124 1.04-148 1.28 1.08-152
74~<148 vs. <74 114 101-1.29 1.16 101-132 1.10 0.98-1.24
148~<200 vs. <74 138 113-169 1.40 113-173 1.36 111-166

2200 vs. <74 152 1.05-2.21 145 0.98-2.16 1.62 1.09-242
Moran'’s index 0.36 (p<0.001) 0.34 (p<0.001) 0.39 (p<0.001)

In(RR) = INLA( radon+impervious, ‘poisson’, SIR, expected, control)
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Indoor radon and lung cancer: attributable risk, disease burden,
and effects of mitigation Yonsei Med J under review
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Epear = QX FXT x K

where Q is the annual mean radon concentration, F is the equilibrium factor between indoor radon and its decay product, T is the

annual residential time and K is the dose conversion coefficient.
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Unit: Mean + SD , N(%)

Hospital based

Community based

Variables group (n=522) group (n=825) p-value
Age (year) 63.97+£10.42 63.13+£10.68 0.155
Sex
Male 284(54.41) 303(36.73) -
i 238(45.59) 522(63.27)
Smoking state
Smoker 251(48.08) 200(29.33) o0l
Non-smoker 271(51.92) 482(70.67)
House Type
Detached house 167(31.99) 547(66.30)
Row house 47(9.00) 34(4.12)
<.001
Multiplex house 150(28.74) 121(14.67)
Apartment 158(30.27) 123(14.91)
Regular Ventilation
No 172(35.68) 335(40.90)
0.062
e 310(64.32) 484(59.10)
Residential Radon AM 59.97 +55.77 71.31+55.39 <.001
Concentration (Bq/m?) GM 43.09+51.99 58.38+38.35 <.001
Impervious Ratio 28.48+23.65 22.63+£24.95 <.001

FRCH2E’ FEO] ol 522%:' . 825n°:| j_
Propensity Score Matching Variables :
age, sex, smoking status,
ventilation rate, house type,
involuntary smoking status,
impervious ratio

Hel-8tu § CHS0|8A14

3 WHO 100

% 20189 68 11 7|&E

Indoor Radon Total Smoker Non smoker Male Female
Variables level
OR(95%CI) OR95%CI) ORO5%CI) OR@Y5%CI) OR95% CI)
T BLIOUS 1.49(1.03-2.17)  1.19(0.68-2.09) 1.92(1.13-3.25) 1.19(0.72-7.98) 1.93(1.09-3.43)

>T74vs. <74 (ref) 2.16(1.35-3.45) 2.06(0.94-4.52) 2.34(1.27-4.32) 2.38(1.17-4.85) 2.06(1.07-3.96)
Indoor  >100 vs. <100 (ref)
In(R WHO 7| &
n(Radon) e <148 (ref)
Ba/m3 Korea AL 271" 0.96(0.36-2.54) 0.51(0.13-2.01) 1.74(0.38-7.78) 0.47(0.13-1.74) 2.25(0.41-12.31)
S CF5ol8414)
>200 vs. <200 (ref)

Korea AUj57] A2
5 =i el

2.09(1.11-3.94) 2.30(0.88-5.97) 2.08(0.85-5.07) 2.05(0.88-4.79) 2.30(0.85-6.23)

0.74(0.24-4.03) 0.24(0.02-2.45) 3.67(0.35-38.55) 0.19(0.02-1.85) 3




* Novel genetic associations between lung cancer and indoor radon exposure
Journal of Cancer Prevention 2017 Dec;22(4):234-240

* Radon Exposure-induced Genetic Variations in Lung Cancers among Never Smokers

J Korean Med Sci 2018 Jul 16;33(29):¢207 = xI =
* Peietal, Environmental Health and Preventive ¢ = X|'E' 2 = 7' o

Medicine (2017) 22:36 _ "-ﬂ?:l' % olaqol §I_|.II.
Mouse lung tissue was severely injured when exposed to radon
through pathological diagnosis and immunohistochemical analysis. - Z=%%t% 7| |~Ila adenocarcinoma®! £X}
A series of differentially expressed circular RNAs demonstrated - - = =

- Mo HISHX ot 7I==0| Q= 2K

that they may play an important role in pulmonary toxicity induced 0K HISAXKLCINS), HES 7H5H0| 2= 2t
by radon. =» Radiation damage to DNA > N=193%*3(57cases): (64.3M+11.2)

Strategy for detecting lung cancer-related genes = Radon(Bg/m?3): 61.5:43.3 (22.8~216.6)
using exom sequencing based on NGS in LCINS tissues . .
] € Next Generation Sequencing

Normal tissue
Bamor s group3 exonic
210
200
l 19
. Normal 180
T o tissue B 5l e biood 179 00.511.52
p @ 20% W= PIK3CD_rs28730674 ISR
e, Extrationof = ¢ irationof 20% —_— LAMC2_1s12037099 o
b genomic DNA o 20% = PIK3C2B_rs2271422 =
; X 20 — PIK3C2B_rs17847754 WM
20% s CTNNB1_rs2293303 =
o I - o 20% w— FAT4_rs147010455 =]
e W gt Sl Shearing, 25 . T, EBom 20% .. PDGFRB_rs190620156 |
Tumor genomic =L~ capture, Tumor genomic “T capture, 20% — LAMA2_Fs$2306220 =
DNA fragment 1 Biotin-UTP DNA fragment ] Biotin-UTP 20% — BRAF_rs56046546 (—"
— e Wl transcription _*_ =L transcription %8% — MLL3 r‘5148883366 E— Alternations
. —_— e PTPRD_rs1i | SNV
-t - —_—— 20% = TSC1_chr@9_135801087 I =Nonsynonymous
Bxcm caphuse by b m;:m"bv 1% zey’g — FAT3 rs117219140 ] Synonymous
ution 20 —_— FAT3 rs138057144 |
hybridization hybridization 20% s FAT3 rs183007221 |
B 7 b 7 20% — MLL_Fs2276058 ==
flusion  + 20% - MLLZ._rs80149580 T
—— Elusion =S 20% — LAMA3_rs35737354 1
, m— —— 20% — LAMA3 rs141164795 ==
—_ _ 20% — SMARCA4_ rs2288845 =
Sequencing 1 Sequencing zeé — BRD4_rs14813 __
—— — e 20! PIK3R2 r‘5142933317
——— —_—_——— — 20% w— ASXL1_1s62206933 —
_— = — Developantof S m— 20% s— MAPK1_rs1803545 ==
NGS analysis 1) lung cancer- | NGS analysis g 8 2 3 8
relatedgenes by__ g g g 3 fF 8 99
—_— A | —— comparison of e — ¢ 3 8§ § ®
— — — NGS data | e —_— — 2 n 2 2 g
—_— — A 2 2 g g g
— T — —_— % 9

- 8% 100HE F TH 87333 (2015H)
71.964 Ofd: 15.374

Z DALY (Darby et al.)
200.00
100.00

BEIR VI-EAC BEIR VI-EAD ===Darby et al.

‘?‘d DALY (Darby et al.) 0{‘d DALY (Darby et al.)
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| XIGAL2] 7|8t =S E IS

Age

Radon (Bg/m3)
Radon season
Impervious ratio
Green ratio
Room_hour
Sleep time
House_year
House_floor

House member

70.56+6.83

68.16+41.75

50.31+28.24

7.52+2.70

69.21+4.37

13.72+£3.05

6.50+1.79

1985.56+23.23

1.04+0.19

1.85+1.02

54.10+8.89

69.97+41.78

56.84+29.51

58.74+11.26

29.12+11.53

5.45+6.45

3.02+3.44

1998.94+10.22

5.85+5.08

3.24+1.09

67.09+7.94

79.29+£57.17

68.54+46.58

9.01+00.00

49.13+£00.00

14.35+£4.02

6.70£1.17

1991.63+£16.54

1.49+1.71

2.39£1.17

65.04+8.10

157.61£131.09

111.06+81.57

3.67+£2.00

79.88+5.83

14.84+£4.16

6.54+1.70

1993.53+£15.24

2.15+£2.97

2.29+£1.04

63.36+£10.32

92.91+£84.63

71.20£55.58

22.71+£24.98

54.85+21.50

11.59£6.29

548+2.84

1992.98+17.13

2.89+3.84

2.51£1.20
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75.99
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ISEE/ES-AC (International Society for Environmental Epidemiology /
Exposure Science - Asia Chapter ), Taipei-Taiwan, June 21~25, 2018

Variable OR (95% CI) | OR (95% CI) | OR (95% CI)

Smoking 3.55 2.31 1.52
(ref = Non-Smoking) (2.53~5.03) (1.29~4.22) (0.44~4.75)

Radon Season 215 2.30 1.41
(ref = <100Bq/m3 ) (1.38~3.36) (1.23~4.37) (0.67~2.91)

Radon Season

Non =Smoking (<100 Bg/m?) Ref. Ref. Ref.
Non —Smokin Radon Season 1.28 1.66 1.33
9 (=100 Bg/m3) (0.66~2.44) (0.36~6.64) (0.62~2.78)
Smokin Radon Season 3.02 2.15 1.26
9 (<100 Bg/m?3) (2.09~ 4.40) (1.14~4.18) (0.32~4.38)
Smokin Radon Season 9.26 541 473
9 (=100 Bg/m3) (4.84~18.04) (2.26~13.38) (0.21~51.74)
5—75.41:,**_ ' :
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Henri Becquerel Maria Curie Pierre Curie
(1852 ~1908) (1867 ~1934) (1859 ~1906)

e

Teszennnd
. 2o f= ]

2HE USY Tt AME & T s
K-iREES e, NP a4

Korea - Integrated Radon Exposure Epidemiology Statistics [

i s

4-pCi/L = 148-Bg/m> = 0.04-WL

A6 =MA ZrAleiL|C
o000 = .
BEIR : Committee on the Biological Effects of lonizing Radiation
BEIR-EAC : Exposure-Age-Concentration model proposed by the 6t BEIR committee (1999)

BEIR-EAD : Exposure-Age-Duration model proposed by the 6t BEIR committee (1999)
European pooling study : Risk model by joint analysis of data from 13 European countries by Darby et al. (2004)

- 208-



CONTENTS TITLE

3
s
3
3
i
g

f this certification call
s advised.

Residential Measurement Provider
ID Number: 108306 RT  Expiration 11/30/2019

To confirm validity o

Youngsub Lee

>

- 209-




ct

=

BH=2H XZ40 EMots dH SAE 22

SN 20|, FF SEEL IINZAN SEHOZ =

OtHGILE SElEC 2 I =0tE

fetsU) EE(Th)S MHALALL SUAS0A

ctES HH ddtls 2ALd HIZ24IH

X2t GOl S0l 301 EX
Astatine
Polonium
Bismuth
Lead
Thallium
Mercury

- 210-

radon Dr.




ct=2 Agd

» ClE2 HEREY 1= 2
LOJ|HA LUMHS

= HAEAIIR[WHO]=

= =2 Y0l ol2

17.400%

=]
S|t Atat

azoxy|

Sjgh A

A

A H2

ey =

3.9009

£ spife
Slet Aje

=AIE &3 : EPA Assessment of Risk from Radon in Hemes(EPA 402-R-03-003)

=
e
JA - foh

o

4%t 2HE0ll 2ol Al &l

160.000%

19.000%

14,0002

SE TR
ojzt njg

a2l ak=of
offt mHiY

=& ateo|
of2t

=& 2kE0]
et ¢l

=22 &3 * EPA Assessment of Risk from Radon in Homes(EPA 402-R-03-003)

ct=2 &U

(o]}
=H o

32

2|=0| A R F=2

D2 390 22 B

OS2 4E Aol

0 4s uo| 713

0 uistat ¥o) ojof =
B 280 3 88 £ =
24 a2

0 2252 ojg0)

[0 Fgo| gt # Aol
0 2o gzl §

0 A&

0 xiai2] 018

[T

'-(: W P [ |

smtt
£ o= ,C
SHElE Foilf £ 7 B

et g

I S Sall

22 (85~97%)

v
nx
=
=2
x
Ji)!l

-clEe AU S 2HE 3210 2s&2
=XHE 2

- EYES Sl S22 et=0l A0
L0 X2 HE URZ RN 201 3

> UHEZ2 AUBII SEAN S
- el 2= 22 A495%=
Al 3J1E SEE M.
-0l S0l AFRE & M, 2
Ol =0tUA= et=0ll =&

Otal < XISk

ruHJ ﬂlIO
;9
0i0

- 211-



2l=2| 0ol

ct=0l tist &a

retE2 ASHEOZ LMdH=E SAHE JtALICH
- BRIS2, MA 3N MH0A ZHElE SASED 1,00060014 2t=0ll =&E0] ASLICH

AUl 2tE st QA SF0 AdHHCH 2 5= ASLICH

»ctE2 olClolLt ZHELICH

AU clE ske ARSEQ X, A0 d28isLITH

>cHEOl 32120 8t £HE JIHMOIXIGH BtS2 2 JtetetXl &L

>SE0 AUZ RYLHE HRES OlFe AU E22 3J| 2EX0l H2YLICH
- 2SO, 801 AIAE, 281, 2R & J|2, Ui, B0t & SEAE

>AU 2tE skE A + ASLICL
- 0I=29 AR % 90%2 FEH0IA 148Ba/m 0I6tZ M2 T ASLICH

2l=2| 0/l

I 2HE BE| W AU 37T B2YAIY 2016.12.23)

‘LIFOI8 A, UM E TTFY X HFuUTAITY U5 II2E 22
OZM J Al2& 0|80t= |2 HPE HL O] &7

& CIS0I8AIM (a8 s9) SSTE(Mg)
ANIIE 148B8g/m 2008qg/m
dlctEss 138/29 538 A=Al & AUielEesE =8
22l Akt
=ZZEU ME SHZWHES L AHAESH S

“CHSO0|8AIE : 258 Lt40210| 0|83t= A[E2 |5t AL o 27[ 3, 22, Sotd

('15.12¢ 7|&)
ZEHS Otst

* SSTE  100MCH O OfLIE, 7|=5A}, HEFEl g e

- 212-



1

SEOM =27t XS

F1 RO
M 0 KIr
g <D
K KO
ol
K
Ir
I
&r
Y T
Mg of
<
ol
=
on
o
=
1 &4
5
70 G
RC
RO
KIr R
oll g
on

= Or

=0 2,
AT 120 2te] s=0f| I

CH| =X
£
=

T
ofl
S o
ike}
of fo
=<

KN
oliz]

)

=,
S

O|23tdH A=Y
(RadStar, ATOMS-12D

s4d-
AL I
&=

Jjo Bl

(Rad7, RTM1

CEOI/EDNL, F01 el HE ZA: BOISF, A S8 BIIEF

* 0D 53 1 2~90¢, ZJI5F : 902 ~ 14

¥ NE, e e S5

- 213-



ol

3

cteE

» HZ2E AR 12 A2t & LEH &E X
- 01Ut DIt A2 o clEY XS HiE HEI HESIE =0 28t Al
- 2yMEN 2RE SES HEAHU, AREL2 Y

M

3 XA -eD|

Jlh

» 4BAIZIS EEE 2lE sk IAS I8 A4S0 AI2HY

» ALHQH 4RI BIIE n@sHs 2LE X DII(ESI], 28 0loi2)
= 72014902 NN HINSHC L LS ALAES HS Ots

= 72 0|2 S| EHIAED IS B2, ZE HIHIRO0 A= 3R WES
= FAHIHEOl BHAAHLE LHE==2| Al Al =3

-2 &) S30 g, F)| SHS LY 4N SUs o2 M

ol

i

&I &X /Xl

« HIS0IA & 250cm0l& =018 !X
UM Z 0 HIE S S=X0l= & 10% Bx

« 5FJI18 330 €X6ts 32, 2H2 =0l= HIS WA 90cm ~ 180cm

« 91 10cm OILHOI SHIOt 8l BA HF

« F20ILt 20K 90cm 01& 014
+ 242 2% 30cm 014 014

- 22 20l €X =X



=3 ZM0l OE =X -0 33 I|&E

Gl
I

RO
KIr
K

o
R0
Kr

for
K-

3 =9,

2%t 5

148 Bq/m O Ak

RO
KIr

At

2% 5 2,

%0
)
E
N
O
[~a]
O
N
N

- 215-



SES R YN | cYES 284 IR 38 p2s
sHAl R 20t

22 |
- U2 LWE(SHENE B2oHs Yy
S 0lHI(HEES 2 E2ES
g, &010l &8s 23)
- ALY 2| HHDIS S8 YA W2
b 201wz » (L2 W LJHs prel 20}
AL b &y 2| &9 EACZLE RY, JE4 wy)
- ollof 2l Chl
- EHE PATE-IN"B]
- 22N 5% 2| " EOZ FHO AU 7 YXIIt
Al =S 2elcte 2 2y 1

— Soil Depressurization
- Active type
- Passive type

ey XNZ BE) ulo e Xzt B8 %) ofuix| A2
ALS: OF . [=]
BiEfotey 37]0j50| R84 TEE ES 7| 20-50 24
SE8 =% 7|y 5099
g SEE = Y| 70-95 2A|, W H 70W

2EH0 o 2ty
T8 EL U7 30-70 =t 2| apEXpchar X
" - 550 tis =1t g R

Hctoay £232k 87| | 050 70| 7heixtg) 97| 99 fioz

oISt oL x| =
AlZESE DAL SEA 51| 2F0]| 2}

[ =R |
Rrigty BIE/ AN R D e
e e Sou| HE HREHEI Of2Y 2hExpere) 30-70
g g| s |20l et st et

- 216-



by U
screen

Outside

e
Iy
Yy
Ho
(]
i
>
0y
|
Hn
02
S
1018

62
-
R

i = ;N == = = o
S SN 2R EMO| PElg S A ZX o "
‘:a"r‘;"ci:;'s" — Main Floor
= =o = I o = =
ot JIE SEH0l cl=H= B0t SHHAEE Sdf
avx 4"
= = T = A ey
ct==2 JI&EX 0lot2 M doumspost
<AEMUEX S BT SHAIAHD D 4B : 1016065520000> ipetiipey :
] Inside
\ Lower
Level
RCI by-pass
drain \
4 % 5 white Insulated May be a stone base or
rubber ——— drain lubing porous sub-slab material
boot
o Seal sl racks
|_ J RP145Fan — " / Lr‘r:zl::n:fmk
4x4white _—7
rubber boot S/ |
Tost e it P
Point : 8xBX16 block 7
: & ;
3 seal open : Excavate 5 gallons of i
_= _blogk cores ' sub-stab material

B sces ettt MR
------ Bl wccamitentiterest R

< Sub-slab depressurization >

RADON POTENTIAL OF THE UNITED STATES

tEHE dleE A&

AN EY S 2lE 88 X E29

Jm

S0l

8
i)
x

s UHdE sz gEE 0IXls 3XD

o
ol

22 HS HHOA 2tE M2 AlIS

o

N2
=25

}

r
Ky

0l M&, HE, 0l&42 SHSZ I §8%

I‘ =1

ob

Attic & Fan_ if installed
| »
Living Area
I
Garage Living Area Riser Pipe (typ. ), Living Area or
lpcation may vary T G ge Under
= = Ii:' = #CLLLLLLLITL LI L A L L L LI [
Basement Slab on Grade
i | | ]
1 Gravel FrRETS

<JI= SHI0l [HE ASD ct= MZ AlZ 0l >

<ZXl, ANSI/AARST, RRNC 2.0 Reducing Radon in New Construction

- 217-




ry
Ho
=
Jn
Qﬁ
40
2
=
0K
9'3
(o
Hn
02
A
[>
ne
o
rn
o
O
j=3
D
%.
@
Hu
i
~
(=]
O
1]
4>
30
rr
vl
ry
Mo
0 (]
0x

Exploded Wiew
of Mat

Caulk Mt

Fitter Fabric

M

| ——

£ 28 21= Mz

RDR Membrane

v DX E= HE HIEHEH AIS6HH E0A & 2lE, SI12 AUl RS H.
a

= Bitumen, EcIZ2 28, 22 0|5 strip, {28 F4EE

radon Dr.

- 218-



MZ& Al

|'C point RDR mat
=

e L oane NoTE

radon mitigation
{

UF AT 2E MZ A3 &3 =8 0lA>

- 219-



& Ak

s,

— — ' ]

oo (Raliway] Rasisas) radon fan

| \
s ass s = 5=

L (== [=]=l- e

| Can, inc d — = = —
i T il vana? e T e = — e | B

{.71; — i : =
l 1RDKII|II7 - ‘ o
‘ i ! —

radgn% ‘;-..'_“.'.'" -E:.FW | = }"| ==

UH A 2E M2 A2 43 S8 HAD>

XZ A

UF AT 2E MZ A3 &3 =8 0lA>

- 220-



& Ak

" Radon concentration = Radon reduction efficiency (%)

74.6 71.3 81.7 88:5 85.1

NARST-NRPP

US HE 2= M2 A3 0AD>

- 221-



UK AZ 2= HZ AIS UAD>

19:51 7 % 66%
RD200 / SNO120
100
|
Time(1hr)

DOWNLOAD

LOCAL SAVE

radon Dr.

- 222-



& Ak

radon Dr.

- 223-



_

radon Dr.

www.radondr.co.kr

-
o a» ‘.f"

“~ THANK YOU

- 224-



= ek
1. ‘&=’ o|=?
O (BEA) EQ o4 o HAASZE EAst= ool H dA A
Y& AT F AdHe 74, 73 72 £4

O (TAY) TR MK WY B, BY TR, ST2E 318 5
O (#E7]=) 148Bg/ni  ** W] ZEBq/m : WA EZ A =T

O 't BAH AI82, A (16, 9. 1) Wt 173 o] A= BE
Ao 2 15 o3twAo et A W &7 £ 3= HAAF T3

« SERUEZHoz 90 o4 £Fsln, SHZE BT} 600Bg/m olatel H 2%}
s )

AAl(Etme ofAo| wal HUZHEE MA| Jhs)

O WA W ¥V F #@E AVIEA AR 1086w T U3 e
600Bq/niS 233 StwE flovk 144m(133%)004 H=4 $7]15 s)of
3l 7122 148Bg/nie 235t stw ) gtEdE Fas 9% o

% ZHES E9k oM Zo| 2akso| SnEHA MMEE AR50 JiA A 20|,

S7|2ct A9 2dHE 2o 49 A =&

- 225-



3. &tE 5% 2
O F&EEYEHE 54 I3
(el )
AA71E 23t study SEEEAY
Su 5y | &3 =) Z b A (FR171%: 148 o]s})
Tl | A | gas gur | 5 ]
s 24 | 24 T | 149~400 | 401~600
S | 353 | 374 | 40 40 | 38 - 2 39 1
A | 419 | 503 55 57 | 39 11 7 56 1
% | 189 | 371 34 45 4 16 25 44 1
| 117 | 230 15 17 3 4 10 17 0
JlEt | 8 16 - - - - - - -
A7 | 1,086 | 1,494 | 144 | 159 | 84 | 31 44 156 3
O e 571 =2 14 600Bg/m ©]3}E AZFA 3 E3)] Ay
3714 7/} s
% Stme| A9 51w 0% oRZitHel STt AXOR ol S Ant M HE EU|E
Soff WAto] EHE BE & 24 JHs

<A} LY 2h= 2|

7| =>

WAL L) AU BtE B
& 23| 187), 257)) S

148Ba/m* 0|2

148Bqg/m* O| &+

- = 2
=HSH B2 _ 600 Bg-m~3 0|4t
(SE7| 7158 74D
v abZ= =72 2= 0|2k mg, mEal dEA 5)
v HE 1S5S YA &3 S22 2|3 x|
v X|&F 8l gEX|SE 272 HiTHE =22
v HE W XStk gl 212 HisH

- BUEAEA )
- AFSHEI}
- ssdzE}
- HER=
- SN SHWI}

- NU=EX e gis
=71 B7) AlY

F71H 4l 2HE W7 wEe
(M=/BSAE WIS

=3 MU=X D

CAMETY & =X

- 226-



4

El= o2

HeE

|

ok
ko

oz

He] 88 FF[ASA 807 -3647(2018. 2. 27.)]

Ae o GE A

~113)

E 9

~6

2|
=

g 8@

=
=

B

- 227-



wAHEE] W d=dcd 83

[ ]
I
rHi
10
(=
=

< BEY, 94 Tl A8t fEhel eHEHEA A8 74 -
A 7hx 4 EAEA FT7IEG FAS] A Tkoldl Xl
AdE Fe B5 944 ==

* Bl 29 AU 37| F 2k Al - B2I7IFE : 148Bg/m

* By m(H| S : 1201 WARY 17071 SloflM 1 AERl= A F 11X Set YA SAPt doful= 2

O OECD #+# Al &5 5(69Bg/m)ol wlsl] = stue] A+ A
B =% T (98Bg/m)E HAHOE =& FoF Hylr09. 75w

« EHAE T ZU 2l=XE 2 S el M= EE A S(E 661, 22A 39S MA -
ZAbsH AL} AL 2fEsTI) stul= 98Bg/m, ZEAM = 51Bg/m 2 Z2HZE ZALE

<KtAYAIM m= el H H|S>

yaEoY
0.007 mSv

~_guBuH

8 miv

W= '
‘."’
209

g
104 mSy

- 228-




| [a=a gazE
0 AE W BHE FUUS EYF 7
A= - EGEwhA +<

O AE Yo} Bl A=

Ayz f9
0 A% AR @ Ao

EFAMSZRY AE

”
rlo
B
e
ok
e
Lo
a
=
e
|
filo

2hEQ] A 7E 3=

O ue 5150 Yoz §
O s #s Aol

D =E 4 28

0 sl e of2of
DaEol 48 =88 EY
0 94 Wz

[ 222 0§

[ Ttio| =&t @ Ao
[ 212] Y28 N

) LR

0 xigk2l 0l

- 229-



o

o
3%

NEEEEE

i

Felo) o 9%
- BGES OEYTH QWY @SFdoll Quiga ¥ So Fdo] Be
odE A2E GUATS w3 OB 2 HR 2o} 438 e

w5 gl Adeld $E} B8

O A2 A L

1% olEL WY B B FEe) Ay §9 Aol o}

s
g

Aoyt Adel] wep Aol & Hol=H|, = 3piete] \A
o A

- ALZHo e ESY AU 2E2AE 2= Fidol Ea $]&o] vot
AWs=7F 95 A4 yErd
St | _.J_n 1 3
i N e im s
iy Wil TR \
A L= il
:. ,.'-:‘ - e |
\ A Ay
&N s T : ) ) ey
| T Al T
| ] _:f.'J,J -1 P S i
s ] . S gl et 8 bl
o rimgak - )\ \
L RS ' == % _
1 o8

- 230-



e F47e ¥ 34719 558 2477 doH, $4719
ol BARC] A AAE RAF

St wA F Astude ddow ZAshY, Astude] i A5
15 o4 =4

7SR 2 13 90 o)A =X

LU= SoEES STgr ®als
DT ES 2] — = 2] 2 -@-—HF—. -.'-*I-|I_|-hI:—| =
Aipho Track Radrrak Tl 1l f e o
_-. =5
oigieks o] = g =l o] =&

wAl W 2= 2300 ME 5K

)
=
R
off
o
off |
o
A
rit
)
N
N
N
R
1<)
ko

<uwAb W 2= 7|1&E>

< sul-tl Hllﬂ-&!?t 148Bqg/m* O]t - NMU=X BEe s

- FIE a0 MY

600 Bqm™ ol& . =3 XZ=EX 2

Mz =S - HFELTIL
= F SdsE 2 . oo 5t
dE 152 dAIE &F S7F 2|5 "] N ;—%5;

x| 5F o ghx| S S7HS HTHE w8 of - BN
2 U X|st== v o1 ASH R 58

- 231-



oJ
50
K
)
oF

Olll
nD

KKl
H

L]

O 2 F AF I AMA A5 1y

Akl

=
T

|53 474

x

el AT Higel sold wAUe] 4

ooz Hj

=
o

(2, 7Y, P F)2 2

Kk
N
__ot
ild
K0

K

K

£
ofl

-
o
R
K1

pa

X

0
{|z

Tof

oJ
K
nr

Rl

U

O
T

___A_Q

o2 =AY 279

A
G

ojp

A g4xz 83

&

mf, A

T
—

ol z-o] oY =

<Al W 2h= Mz

= AU 2t=2| F

1

Mo

-l

o0

o
NI

zolaz, 2l=g|
= XNz ™d[7} MX[-2HE O]

==

Al A== A2 o]

IH2tE 2f=0] 245

2l 5

k=3
.

M= ot =o{ F7]

ol

[

mi-2ofl AH[of2t of &

A2l df &35t

0]
Ko

—e

__O|_

1)

= =
- o

ob Al 2t

LS

t=l= AEE A= HE

Shx|

& Al

ojn
[l
{1

ol

=

o
_

oi

| o|&of H

7F MA=x

-
-4

01
Kfo

H

X
ok
i

1

—e
1o

oF

14

o]
Bl

o0

1
)

- 232-



gl | d= d8lls

25 $SEEU0] 2 B
AR Sty B

O BetHow oM, o]FHo] Ax, TR oW FAY AE
o

O 2= 2 2 5=38%

O &9 Fa WYL tiA, dAHEEY, HAY 5), BEY d5A
AHLRE, ZIYE, FE) 5

O A9 BEsEs A% 9 10Bg/m'o|H, tHYETH tiFo] Xl =%

O FAUW ZFEsEs 77 E 12~140Bq/m'E o+

- 98 vdlE 55Bq/m(=1.5pCi/L)E YE-JFRT =1, 1]
Zge)t v, AYW-A7E Hoes S @SdAEg iy &9, 2005)

2= dUlBIIS elesk

I

140
120

e 120 08
S 100

80
U 55 62

W “°
5 40 —
! 20
20 | | -

= 0= gt=

q
]

»

e
it
Jn
e
[H
o
[>
>
j_g
o
r
i
In

- 233-



0 ehEd 9% AA =2

0 M Be FEXEL TV FOEFRH FY
- A% Hhely A5 9

O AEol} B2 4H7

!
B A HA 283 AE F EEE Yo A

O ¥4 o= ¥ A U (M EPA WA E)
- A 38D) 02 BBl FUA Aol FY
- el B E %‘—EH(ZBPO 214Po) %

O 2tE =2 did o R oAt

b RL BTIE B AT F AEQ B HF)
>

SORHE AN BHE AET 9], ML

CGE AEE £U 4 G ATUH U VS 25 UB
O] =
1

P ZUE HEL 2Y 4 UE USRI 5A AlEY

MY 7 5 29 T1Eol TRt 2HE KHE AIE
(@) =

- 234-



(o]
»
o]
(@)
H
w
[N
&)
~

39.50 + 9.19

- 235-




A ZE atE £AH2015-2016)
S MNEEEIR DR EEERIED R L)
<Tsbel 3> Indoor radon concentration at home in korea (unit : Bq/m)
N® AM? G.M.® Median Maximum
Survey in '15~'16
) 7,940 95.4 68.1 63.1 1,639.2
(winter season)
survey in '13~'14
. 6,648 102.0 74.9 68.0 1,936.6
(winter season)

<Tsbel 4> Indoor radon concentration at home by an administrative district

(nit :Bg/m)
District AM.Y
iy 7,940 95.4
PARS =t 488 149.7
A7 % 789 85.2
Ard e 730 83.1
AAE 713 98.5
BB IA 324 94.3
g A 465 105.3
BESRC RN 296 111.8
B AR A] 584 64.1
AEEYA 479 83.1
A EEWR}Z|A] 34 103.8
S AL A] 291 64.1
A Z A 349 76.0
Aapdz 530 94.4
Mot e 475 117.0
A= EHALR] & 164 68.9
ERTE 642 102.6
AERB g 587 110.6
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<Tsbel 11> Indoor radon concentration at home in Chungcheongnam-do

(unit : Bg/m)
District N AM.Y S.D.?
EATE 642 102.6 102.3
AlBA 5 96.0 27.9
TZA] 41 82.1 53.7
A 62 129.7 125.5
=AFA] 34 132.0 140.4
FAIA 74 100.8 98.0
H3A] 45 99.7 108.2
Fola 44 121.5 83.6
A AEA| 50 119.4 85.8
A 25 67.5 54.4
OFAFA| 51 81.9 106.5
of| At 44 114.5 76.6
RQTA| 61 88.5 76.5
=g 32 82.0 54.7
AB3 29 95.8 95.4
SRl 20 133.9 255.8
B o<t 41 86.5 86.0
29 45 82.4 43.0
<Tabel 22> Indoor radon concentration by house types (unit : Bg/m)
AM.?
Year Type NY (unit © Ba/mm)
"5.'16 Detached house 6,509 102.7
Multi-family house 1,431 62.3
Detached house 3,440 134.1
'13~'14 Apartment 1,613 56.0
Multi-family house 1,595 79.2
1L A2 A8 AU AR W e BEt 95.4Bg/moz mANElOn AYgIld vl
W Ao A% 25 A9 AuetE Wir)E 200Bq/m Y] E9HE-L 93.3%%Act

2. Alold BEREl JUEst WRkE 1497Bg/me b EA UEpton], AepEe
(117.0Bq/rd), ChRYAA|(111.8B/m), 542 =(110.6Bq/m), 202 =& A 2}E 52
UFEHJQIc). whol, BARA](64.1Ba/mi), AMAI(64.1Bq/m)= 2tE w7t Atidos WA U
ER T}

o
=]
T
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yERL YO Y Uol Wi WEFEY U E S5 102.7Be/mz L
Y/ o] 62.3Ba/mic] uls) BRHOR FAE FwI e o2 mAEHS

rl

J. Odor Indoor Environ
Vol.15, No.2, pp.93-99, June 2016
Exd Ay FEsEd 9L UL FHAR B

— =

Tabel 1. Indoor radon concentration in detached house

Division Result

Radon detector Target, N 3,401
Cllection,N 2,805

Detached house AM.'+£S.D.%2, Bgq/m 147.9+154.4
G.M.*+G.S.D.*, Bq/m 106.4+2.2
Median, Bgq/m 100.4
Maximum, Bq/m 1,936.6

'AM.: arithmetic mean, *S.D.: standard deviation, *G.M.: geometric mean, *G.S.D.:
geometric standard deviation

ojefgo] WEFE U 2tEs T OME 49.4Bg/m (n=1,613, AM=56.0Bq/m) ¥ AHTHA
f 66.0Bq/m (n=1,595, GM=79.2Bq/m)(NIER, 2014)9] A = Hr} =2 LZFo|C}.
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Tabel 2. Indoor radon concentration in detached houses by an administrative

district

District N AM! S.D.? Min? Max* G.M.?
Gangwon 211 175.2 189.7 25.0 1431.2 121.3
Gyeonggi 248 167.6 166.3 26.3 1165.2 124.1
Gyeongnam | 200 133.8 142.6 13.5 1000.8 95.6
Gyeongbuk | 328 128.9 134.3 20.1 1170.3 93.1
Gwangju 125 145.5 103.8 19.9 603.9 118.6
Daegu 107 146.2 139.9 14.4 988.0 104.7
Daejeon 68 173.1 114.9 28.7 648.0 144.7
Busan 141 82.6 78.5 11.8 643.5 63.0
Seoul 85 171.5 244.2 19.7 1455.3 101.8
Sejong 59 118.5 83.0 19.0 397.0 95.6
Ulsan 73 109.4 101.7 14.7 527.7 78.4
Incheon 92 148.3 121.9 25.0 586.6 111.4
Jeonnam 310 134.2 131.2 19.8 1151.1 99.0
Jeonbuk 262 169.7 193.9 20.4 1936.6 123.6
Jeju 62 131.0 153.6 18.3 812.5 88.4
Chungnam | 249 155.4 148.7 17.3 1089.2 116.4
Chungbuk 185 182.6 182.0 31.6 1284.3 131.6
Total 2805 147.9 154.4 11.8 1936.6 106.4
'AM.: arithmetic mean, ?S.D.: standard deviation, *Min : Minimum, ‘Max

Maximum, °G.M.: geometric mean,

J. Odor Indoor Environ
Vol.13, No.3, pp.215-222, September 2014
39 989 A5eEo] AY FESE B} AT

Tabel 2. Indoor radon concentration by construction year in the living area
(unit : Bg/m)

N AM
Downtown Before 1960 4 74.3
1960-1979 6 56.5
1980-1999 8 66.0
After 2000 6 43.6
Agricultural Before 1960 7 110.6
1960-1979 11 84.2
1980-1999 10 78.8
After 2000 2 63.7
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Tabel 3. Indoor radon

concentration by construction year at elementary schools

(unit : Bg/m)

Construction year N AM
Before 1960 11 97.4
1960-1979 17 74.4
1980-1999 18 73.1
After 2000 8 48.6

Tabel 3. Indoor radon concentration by construction year at elementary schools

(unit : Bg/m)
N AM
Flooring Concrete 21 63.3
Cement 33 82.2
Wall Soil 5 52.0
Concrete 39 70.0
Cement 7 127.6
Lumber 3 53.3
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CH=0I8AI4 210DIIF 1 148 Ba/m?

SFE ANI|E 200 Bo/m? (ALHBI|E
zeld)
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Monazite

2015H MEHEIALS OFM 22| AR AL 2 24 ZDH2LEXL0] = AFGE & orM pte| X2 2 H SR, A%< 2f, 2015)
1A SDLIXIOIE(RIA) =24 gt =] o]
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A-2 ESANE 270 Ba/g ANZE MFSHH AHEL 2 EAS AlAl
fots HE 24.3 Ba/g ANZE MFSHH AAHHLZ BAS AlAl
A-2 EEAHE 215 Ba/g =M= ZLIO0IE EHE W2 SAts sk 24
2082 RS (UNSCEAR, 2008)0IA J1£E E8 AE 5= X = 5~350 Ba/g
ThO, Content = 5~6% (232Th activity concentration = 200 Ba/q)
UgOg Content = 0.06~0.4% (238U activity concentration 6-40 Ba/q)
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e e s _— B3E(Porosity), =282 (Water

water with heated
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Shale), 12720 25 S

2) £E2F £ (Soil Properties)
| 2l= 0|3 AH2|(Radon travel distance from source), £ (Permeability),
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+ Calc-alkaline, mostly metaluminous

» Mostly S-type, syn- to post-tectonic

- ETAL Y

- Hopy| - 237] 27)(UL

« Calc-alkaline, mostly metaluminous

» Mostly I-type, post-tectonic

« Close genetic relationship to volcanic activity

- 260-



Foliated granite (Late Triassic) :
(Southwestern Korea) ) (Y

Zircon (ZrSiO,)

Daebo (Jurassic) granite (Seorak Mt.)
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A Map of Hadan Zoes

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

GEOLOGIC RADON POTENTIAL
OF EPA REGION 3

Delaware Maryland Pennsylvania Virginia West Virginia
INCREASING RADON POTENTIAL

POINT VALUE
FACTOR 1 2 3
INDOOR RADON (average) <2 pCi/L 2-4pCi/L >4 pCi/L
AERIAL RADICACTIVITY <1.5 ppmeU 1.5 - 2.5 ppm eU > 2.5 ppm eU
GEOLOGY* negative variable positive
SOIL PERMEABILITY low mod. high
ARCHITECTURE TYPE mostly slab mixed mostly b

*GEOLOGIC FIELD EVIDENCE (GFE) POINTS: GFE points are assigned in addition to points
for the "Geology" factor for specific, relevant geologic field studies. See text for details.

Geologic evidence supporting: ~ HIGH radon +2 points
MODERATE +1 point

LOW -2 points

No relevant geologic field studies 0 points.

SCORING: Probable average screening
Radon potential category Point range i n
LOW 3-8 points <2 pCi/L
MODERATE/VARIABLE 9-11 points 2-4pCi/L
HIGH 12-17 points >4 pCi/L

POSSIBLE RANGE OF POINTS =3 to 17
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¢ §2| =R | A EE(ER, YIYR) Indicative Atlas of Radon in England and Wales
Z|AICRIE 1245t 460,000 7S 225101 A4

J CH Miles*, ) D Appleton, D M Rees*, B M R Green*, KA M Adlam' and
A H Myers®

9

* HEALTH PROTECTION AGENCY, CHILTON, DIDCOT, OXFORDSHIRE OX11 ORQ, UK
1 BRITISH GEOLOGICAL SURVEY, KEYWORTH, NOTTINGHAM NG12 5GG, UK

ABSTRACT

This report presents an overview of the results of detailed mapping in England and Wales of radon
potential, defined as the estimated percentage of homes in an area above the radon Action Level.
The work was carried out jointly by the Health Protection Agency and the British Geological Survey and
was based on the results of measurements of radon in 460,000 homes. The method allows variations
in radon potential both between and within geological units to be mapped. The resulting map,
which defines radon Affected Areas in England and Wales, includes much more detail than could

be shown in an atlas The full detail is instead published as a dataset which can be licensed for use

in ion systems. The estir d radon potential for an individual home can be
obtained through a website, www.UKradon.org. The atlas presents a simplified version of the map, so
is indicative rather than definitive: that is, each 1-km grid square is coloured according to the highest
radon potential found within it.

Table 3. Radon Potential Classes and percentage bands

Estimated percentage Estimated percentage
of dwellings exceeding | of dwellings exceeding

Radon Potential Class the Radon Action the Radon Action
Level (Nominal Level (Actual
tage bal tage band|
3.4 CREATION OF THE DATASET i L i D)
PreV|ously, he otent|al for h| h radon IeveIs in UK houses has been ma ed e|ther on the basis of i ol O LD
] 2 13 1 to 299999
cases Iognormal modelllng of the dlstrlbutlon of radon concentratlons was applled to aIIow the 3 35 3 to 4.99999
estlmated propomon of houses at or above the UK radon Action Level (AL 200 Bg m3) to be 7 0 st
- © 9.99999
mapped 1squa 3
" R EEEE ﬂ files and Appleton, 2003, 2005, 2007) 5 10-30 10 to 29.99999
6 30-100 30 to 100

21 /32
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