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=25 218(2°Po) =
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A2A ko] TAS=

Sources of Radon B 1. <E}EQJ E.ﬂ)
69.3% - FHAG EY
18.5% - +2%
9.2% - A2 Z7]

—
69.3% Sod around house - 25% - 2_12%2}2“
=

N 1 8.5% Well water
9.2% Outdoor air

0.5% - +%

B 2.5% Building matenals
B 0.59% Public water supphes

43 (BAE B 0.29 0.28 0.4 0.38
x|mg,uw
(59 ot A=K 048 0.21 0.4 1.04
AR
(AEEE 22708 0.39 0.33 0.3 0.26
TpHELALE A7 24 3.1 15 3.08

F2. <AAYARIOl o7t F v FATF] A WE>

? Check, A. (2018) ‘3741 3} 2}=" — Radon.com 23]
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R F7] Foll WryEs 22 wxe] Pk
Heof dAg Iyl wo AuM e DEkEo] HAily oz
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Uh= ARdolth, o ¥ AlEZe] DNAE Wrimga #Hes dovl= FHAo
gk AARAZ]FH(WHO) AFsl 5 Al A E (IARC)E 2009 st A2
W B ghEo] Al Hguy dde Hd 14%E AAgTa w2
3 G FTHEAF(PHE)S FAA <tollA] dAsh= AMd 99l & #Eo] &<
of ogt ¢t =RAbare] o]o] 3915 AX i LE T

o] ol fF IARCE HES 15 WIELE F4w ot
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ojgtz]o} AR T2 o] HAXW PiemonteE o= 1990-1991d
To ZBEIAE AFEa o] ¢ EE 2012d%d o B FAAGS A
gsto] =S AT Stk =3 AT HAES EYE Piemonte 1,206
A AGe e Hdt FAE SHE ¢ A} 1 A 92 7L TEA
200Ba/m35 =3 PARE g=rks FX 0 HS 71Ba/m3E 7]EA] ©]EE
UFEFSE

4Check, A. (2018) ‘3}7A 3} =" - Radon.com %3]
A st ZEY2E(2018) AES A, Avds g "gEY - AR 2
SChiaberto E et al (2012) ‘o]gj&] Io ZH % 72 g= A} -EPJ Web of

Conferences?3|
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Astel, EAATAE(Soil maps)E EUZ A P4 dh= FXE AFH o2 XA}
stth(23270 9] &9 5361708 FAX ) sHAIRE 7]EY] FALe A Al Al
s

Zo U b SAEQL 1%, AFB) AARA, AFAA, ALY
o3}

A Zhell ol A A ]
AT wEldq oz e EAlHS Beetr] el 1999 olew] ol H A r(talian
National Institute of Heaith)2 A%+ 200-400Bg/m3 o] &t&=7t~7F A=

FAANGE AFHoZ AFATHEI)

1o
A
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e
o
Y,
<)
o
o
ol
L
rlo
2
rok
2
o
2
v
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bzh
rlo
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r—{u

F

Region Area (N.of  Exposure N.of  Average Max %>200 %> 400

towns) dwellings _(Bg/m®) _ (Bg/m’) _ Bg/m’ __ Bg/m’
Piemonte Valle del Cervo a few 35 525 2429
4) months
Peveragno (3) 3 months 335 160 2468 11%
Lombardia Angera (1) a few 51 174 985 17% 6%
months
Alto Adige Val Pusteria (6) 9to 12 162 186 1632 27% 10%
Province months
Val Venosta (6)  9to 12 227 298 2657 40% 18%
months
All regional 3to 12 1036 231 2787 31% 13%
data (58) months
Trentino All regional 1 year 616 145 1423 23% 7%
Province data (36)
East part (11) 1 year 204 196 1212 40% 13%
Friuli North plain (8) 1 year 256 144 1777 15% 9%
Venezia  North plain (I) 6 months in 501 142 1047 20% 7%
Giulia winter
Hills and 1 year 91 164 1089 42% 6%
mountains (23)
Toscana  Monte Amiata 1 year 79 202 1240 38% 11%
)
Colline 1 year 5 245 553 20% 10%
Metallifere (1)
Umbria Orvieto (1) 1 year 30 128 299 20% 0%
S. Venanzo (1) 1 year 68 120 293 20% 0%
Lazio Viterbo 1 year 111 216 737 39% 7%
province (16)
Sicilia Isola di 1 year 15 138 20%
Vulcano (1)

F 4. <Fh=o] Hlad ol A= oleg] A

6Gundersen LCS & Schumann RR. (1996) ‘1]=r2] ZA% €=
A 37 starx] @), Hulka J et al (1997) ‘A= 3= &=
% 7] &3] wrmatE 2, Miles J (1998) ‘ol 34
79 %7 ’ - Health Physics 8F&#] 43



AFA7 73709 A QA A 200Bg/m3¢] W gEIIAV S=AHY L
71719l A Foll A 400Bq/m37F SAHEACE. o] AG-& o= A Yo gEo] 7B

gol % HojgltA SASA il 5 FE/| Aol Be W ANE A7) 9
5

3 ANRAT AFAAS FETbse] Anael g A7 Aastia F4)
et
3. v]F9 g

v =37 ¥ 5 =1 (United States Environmental Protection Agency, US EPA)2

gt=gk A (Radon. com)oll A A&3t A5E ZAZT 284 9o wet FGErps

o FA7F vEA e Aol et AWEy 0.75pCi/L7F ol 5%
sk Ae EWRE v= fdEAms A9

o
M ehEvbae Wi FAE AMoR ¥

3. <H=9] k= A%, US EPA 2017>
T91 #lD): 4pCi/L =3 (318 7]=A 4pCi/L)
T992): 2 - 4pCi/L
A (9 3): 2pCi/L o3}

oA (
(

9
H

"CAir Chek, Inc Radon.com> 1985 ¢l B.V Alvarez 7} A @3k n)= B 7g] 1 olel] 9% 38k
SEAT LR 20d 0] 9 AEHS 22 Eric Kuzniar, Alex Kowalde} 8= digh Ad1+=
gkt AAZA 40057 desekE H2E 7| EESd, FA4% dFAR =i vhefst A
HE €& 4 A& Heoltd (Radon.com 2018).

® US EPA (2017) ‘W]=t9] &= AR - wlak 87 B3 13
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=512 198519 B, V AlvarezA 7F A3 vl=r J4] Az ol 91X
ol SfEAT AR 2090 Wi AEES 22 Eric Kuzniar, Alex Kowalde} &7 2+
Eo gk A= gt AA7EA 40097 e gE HAE J|EE v,

A% AGAE e gk gdst AHE 9L 4 e Fo]th(Radon.com

o

n=r FEHlottgte] WAbs A4 tHEQl David J. Brenner= FE AU
A T el A Yo gHEZFAR wtd A9 SHEe 1007HEe] 18

o] gupsitiar ot v R Jim Hogan 2 w9 Aol 2to]=
P2 Al siFA FAN v AYg s s A A

]_
Z2olAb A (FEIFA 22X7F Fa 7|22 Yo tldF galzel o Fo

= 274 B 3 (Public Health England Formerly Health Protection Agency)

H HAES A= #|ste] AlFsta

? Murphy K (2008) ‘F Aol A BEHs 24 - 8 Ehel= w3
=
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FIGURE 2 Overall map of radon Affected Areas in England and Wales (axis numbers are the 100-km coordinates of the national grid)
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A9 5ol Aol mEw diglae 7,885719 FAAE A= AH
ato] gtEvtAE A Ay Hi 124.9Bg/m3 ©] vgkom AAA 2HEFA
FH7F AY =& AFAZ(140Bg/m3) o =& wrvheta . AARA
179 d7] A #EAH maEd Aas gy 5 99 Fug gEsfse] 9
7V Vg =S Frboln A#=(120Bg/m3), HAH FH(115Bg/m3), 28]al 49
F1(108Ba/m3)e] & =T

Hl A} ofrjo} =7} F AR 16Bg/m3, =4S 44Bg/m3o|th. !

Qgiw = Gangregng
104) 1 181 o
o Gangweon

n ?

Andong /
168

Gycongbuk

361
)"\/
214
163
35 d Busan
@
> #No- Alehs FA& FAT Fas
o
3+ - 2 w= aE ZAE AFa -
No | Indoor radon(Number of sampling sites) ®]— ‘39’]3]'\_ ‘I"X]?—? =8 FAa T
o Outdoor radon
/HZS,J 3
Jej
3 T I
12 126 127 128 129 130 131

Fig. 1. Measurement sites of indoor and outdoor radon in Korea

86, <t a gEA %, 2003>

Hlghr 2 (2013) ‘AlZldlM FHAR FA4 g X7 5 3 - Ay 2
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STALAH G FAeE & =R ARE diEdR=e 10709 FelA A9
fEFASA, 6709 F EAI9 9/ S A A BErtaE SA
ok 719b, AFATA, ofE, A9FY, 8k Xt Jow FA FTHIL
Qi ¥ d&, AF5AA T/ 2 A4
ARA o g 21907k vk "t EFS S
1.7% =7} 200Bg/m3°] @ Aoz g}
29l gEZEs A= 43.3Ba/m39lA4 1.8Ba/m3 ARl ZE 574 H] ST,
Ao ghErke FAE VA 5 W o Wol A=Y oJFEYE AE
o o #A SAHAT. AL FARG g1kl 2o} e ghEvks

7 AEAAT 294 FEnd AFOE wEolN FAGA U e £AE B

A+57.5Bg/m3 °o|iL 1

SMILE WITH

A\ TRS BHE YALS 9 HA=H (cns'(:o
S48

Pofs YYO| =2 ORAY AICH} ot 1 YEYo| YRECH7 8ol E&LICE
- 2013¢ YA
U AP AU 2tE YAs ST T M 320 1 48l m&Lich

- RVAYY - WIAAN(KE)

o2 e AU 2lE B

W 0 ~ 2pCi/Lol%
W 2 ~ 4pCi/Lol
M 4pCi/Lo
o) pGi/L
(WA RO 55 ©9)
« 2016¥1 %Y 3% 2
A2 : IPPAAA

ORT7. <MzF A BERIA AlF el s WAbs A=, 2018>

195+ A|2=5(SMILE WITH CESCO)l A Al&3k A5 2 thail= 7|24 0

22152 9] (2003) ‘tiEHwl=e] g =% =4’ - Heath Physics 8H#] 23]
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A5A BHES SAPE L FIAY

L. 2h=9 SAYY

m 3zolol X AAlekn 48417 *
H(EEF8)/90d 2] 7He (G Fol e D) E FHE S oF gtk = o
Ath o= A FH A68le Aer] A de¥ AArHoR g E 3

S48 BhE )25 8R Fd ek, AARAVTHWHO)S FES vaow
@ BHEV #5820 100Ba/m3, MSRRNEHe T 9 suel /)FH R
£ 148Ba/m3, HRUTY @AY A3 J1FY thFolgAM /FHEAE
148Ba/m3, T8 Udo =2 3 7]=x+= 200Bg/m3°]t}.
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%7 | 21E By’ o 4t 27t | 21%Bom’) | o

1. AALA7]T (WHO) : 100 B/M3 (23) ——=— || a0 [
2 H]“‘??}%Ei@ : 148 BQ/MS (Hﬂﬂ@) ICRP* 300 e 100 e
48 |clEolgAl 00 | 21E7FY

3. B2(DFO18A4) - 48 BM3 (3D T [ m | asee || m |evee
o= 148 Fo g zlate 400 JNEFH

4, =3 (FEAA) 1 200 Bg/M3 (#22) p - s | 2 [ laged

« TH gAY W 5 2 A El(Intemational Commission on Radiological Protection)

F 5. <=9 FHE g wRVE>

M

3. B = 54 Al oA

AirChek. Inc. =5 (Radon.com)& 2= =4 A & 7}A] FosfoF & A}t
S Ay e AvAEe] HESAVE vE A4 fdd 29T SHS g

Ad e &7 Wil ZIAE AA A2 S-S sh=d old 54 W

AA7F gErts AE IS VA=A AF
A7 ANFE Fae OFOZERE 6m o)) ®

ArE A ] TAgHHozm AdAHAZE BoF =4S 3§}

= -1 —

3 SHES 7191 eHEoto] ALgHB A of3hu

YMarszalek, D. (2014) ‘874 3} @}=¢] 213} ~National Stone institute 23]

" Check, A. (2018) ‘3}7A41 7} 2}&= — Radon.com %3]

14



btk

°©

k)
“

bo}a

& oF

S

A

L

.foE
0
Ar

—_
fite)

il

(RAD-7)

)=]
L

2=

-

A

2o ARE o gEcte] SAX #BEA

Alaiek w) 108 o] o] Aol &

xohj] 12_/\1

T
-

L8

| ghEotol g

= =
:;‘O

o

rvzel

Nr

file}

pig

BEARE o T

ZqES

=
=

A ZH-EH 20cme]’d H A

=

=

A3 M A =
@) o] ATA o,
J 1]

MABA7]F(WHO) S At

A1 A9 e
717F 55% = #&ot ol ARt & AEVHE FAo=

—~
file)

O

]

-
| .

(RAD7)°] g

1=

T

ZFEA|

T

°
pul

o

T

w2l 7}

o] #

=

=3 =

a}
e} efEclole] =

vzl

X
Ar

file}

14.6%= YE}Isr3l 10cmeolAt o] 2

To
T

b EE2o] 954% T}

St

A

Tk

AR AT L,
15

| .

FFEAE 10% FFEoR "olxa =]
[isn=

°©

1.3%° &3}



1. m2AAe BGE 24}

2009 v AP so A= e A9 A GEwEel gt AvAE
o] Eoths & A3dt7] 998te] Home Approved Stone Program ©|#tE t# <to

HlE = BE AAAE AAF 5 7IEA olstE AR AAlE

.
=
Al
>,
o
wu

vk 32 £ 92 AFEH T (Stoneworld, 2009). W= AR F] Al A THEO
2 FGEFER HAARE A3t e QAN vI3 AT SA T A

(Environmental Health & Engineering, Inc.)oll A FA}sF 23 HAAA A= Ayt
= FA AA FEFS VAR et 2EOCE o] g ke gHH O o]

57 Sk

2. Ul 4ke] WAL ZAL

nae] Aets 20129 EAl) W wse] A A FAAE o 1,500
Yom FAET WAFRAZT ARt #4072 AXY] P oA
ConE s Aate] ehESA =9 PAY Bste] wEe A4k 63eA

=
o 4.0pCi/L) ©] AT Avbe el WA AAES A717h BElel Qe B
AolA e WA Fhavt 37 Fom mE HyEtE Ag welFa 9

E]—_16

Bu A 218 3] (2009) ‘Home Approved Stone Programme 3’ — Stone World AFo]E 23]
16817 A7 e AFa s gAFate| Ao gE 3 - National Stone Institute AFo]E 4HZ]
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3. =g grEo did A

FAbl A 2018 109 22¢ W= S| o] gkt ddste] ojvd® o
it v =21 A ¥ 3] (Natural Stone Institute, Formerly Marble Institution of
America) 449l 2EYZFAAKStone World Magazine)9] HHEA  Jason
Kamery$} 3irdd+¢F AR AR G2l Mike Lofin® 341 Wj-&o]t},
(p20, Pl=A 4 Ao F=x).

o A= gkt #Este] mlm A ARl S22 1 (Home Approved Stone

Program)< A3 =4, °ol= " =37 B 3 5 (United States Environmental

Aol slvs des WA ddEA Fdvtar g§isiinh £ A 2
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2. F=AAG e do) B o7

9F HEUAM U a4 =it B $XE  BEEA 2HA TEcti2 342 2407 HRE S2H0[ ofL{7[of
B2 Mg Bk 4F0| Hof 98 HI% o HOW% AZHImSv A07|F0| HBER| God, OIX o] F22 0j2 F7tof

= N
HES B2 FoU 7IZX o0 Soj2Ct10 T
T &z 4% N7t YK 3adLUT

3. MZNAYS A9 L $F

olgfo] E+= vwl= A A¥ 3 (Natural Stone Institute)el] =7~ 9} A ste] 2
o] & W&o = Hlo ] fFARE AbElel o] whE oA ek tis] st &

e w2 WEolt.
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Dear Mr. David, 7HoESt Ap7|ATHE SHA, SR S0 2hE RO

Hi my name is Kim working in stone industry in Korea. ot Olfr2 Qs Oj=Axf&H2l0 7|2E *Home
Recently Radon gas is kind of issue in Korea, | was Approved StoneZ 213 7|2 ©11 0|0] tigt O
researching about it and | read one article from your

magazine Stone world. E‘c‘!:E LH%; %jl ‘cl)'l H Oll}ll I% I‘_g_aléll.

It was about Home Approved Stone programme in 2009

Jan.

(https:/'www.stoneworld.com/articles/85404-mia-launches-

home-approved-stone-program)

| am writing this email to know more about this programme,

it said Marble Institute of America(MIA) president Guido «Hyme Approved Stone Z2 1#0|2h

Gliori announced this programme would carry out from

2009, - 20083 O|=0|M 224 FHAHNAN 2f=7t
However | could not find any information after this AZ0| £ 0E 0|3, O|ZARE M AL
announcement. .

So | would like to know whether this scheme actually caied == 13822 U WRW E3d= 2=

>

outi the USA or not SUBAHE A2l A 5 7IFN 2R we
I am looking forward your reply. Mo AHXS0A gSotdt= 3y

Best regards ,

Kim

Hello Kim, AEECE YRIASl HET Jason KameryM Q)

My name is Jason, | am the managing editor of Stone World
magazine. They did the program for a while out here in the O|200A 20|38t =2 1382 Ko

A
USA along with some other informational pieces about radan B )
and granite. thstol BETtAS sy B 20| A3gls

Here are some examples of the MIA's (now the Natural ¢jjioe2 B1YZ,

Stone Institute) pieces on radon and granite:

https://www.naturalstoneinstitute.org/about/news/press- O E2 25 g2 flc 0=4Adelel e
releases/2014/032714/ 0| Ye La=n yetolZo| 2= 7t~ 0|40 Tfsf

hitps://www.naturalstoneinstitute.org/consumers/radon/

For any other general questions you may have about them,
they have a general info email address of:
info@naturalstoneinstitute.org

Out of curiosity, what is the issue Korea is facing with radon
gas?

Thanks,
Jason
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Dear Jason 2NN B S g elolN Qoj 2|

[}
i Y|+ Bt

Thank you for your prompt reply. T3 ot S8 o3

I'will ask to information center of natural stone institute that 13471 020z 9l9l=x| R2st

you gave me. thanks

Recently we have " Radon Matiress Scandal ", so

everybady was panic.

(http://Inwww.koreaherald.com/view.php?ud=2018051700073

2)

And now there is an one tenant use Radon Eye detector at

his house and he found out in his bathroom cover with

granite, it shows around 3000 becquerels.

This figure is too high so he reported to construction

company and mass com.

when the construction company checked it almost whole

building has same problem like his flat.

Now few construction company decided not to use stone in

indoor.

So | am wondering if there is any similar issues in the USA

or when this kind of problem appeared how would you guys

solved this.

If you have any information about this , please let me know.

It would be highly appreciate it !!

Best regards

Kim

Kim, SED BESO FH 2o RO e
No problem. The Natural Stone Institute will definitely help Dl = M EA WA= HIKo2 L9 F A2
you out they have a lot of information about i. 0/0f7)3, 0|2 YOME B 7|7t50 N7
We had a radon scare out here for a little while because if T 24 HUA 2=/t~ BiS0] ot 2efQ S22/t
you try to .test granite with a raQon .tes.ter, yes it will come doloLt BfEL RE MEHME HZY D
back that it emits radon. The thing is, if you test radon on " o o L s o
certain foods, like a banana, it has radon. And that's AAGNE =2 ASE2 SEH0 =23

something you eat. In the USA in our soil around our house, sz}

there is radon, more so than what is in your granite

countertop. Ofof O=nUM= AHXSOA et YEHELD
182 gozl 2HE HZstt 20| Fadiny

The way it was generally solved was through education to N .

the consumer. Saying, yes there is radon in things but there = SOTRALE H 2 EH= "Natural Stone Institute”

is radon is all things, including the atmosphere. But the MO[EO|M £ 2 olCtT 0f7|5t BN ZHe.

Natural Stone Institute has a lot of information about radon

and information about how much stone admits radon and it

should really help you out.

If you ever need anything else, don't hesitate to reach out,

Jason
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From: DoKyung Kim [mailto:kimdo1207@gmail.com] Sent: .o Kamery M7} 27{s1E MAjels] ojm|Le
Monday, October 22, 2018 3:00 PM/To: Mike Loflin N
<Mike@naturalstoneinstitute.org>Subject: Inquiring about g2 ysoz do

article

Hi my name is Kim working in stone industry in Korea.
Recently Radon gas is kind of issue in Korea, | was
researching about it and | read one article from your
magazine Stone world.

It was about Home Approved Stone programme in 2009
Jan.
(https:/(www.stoneworld.com/articles/85404-mia-launches-
home-approved-stone-program)

| am writing this email to know more about this programme,
it said Marble Institute of America(MIA) president Guido
Gliori announced this programme would carry out from

2009.
However | could not find any information after this
announcement.

So | would like to know whether this scheme actually carried
out in the USA or not.

| am looking forward your reply.

Best regards

Kim, Mg HAATY HUHH SN fUHY Mike
The Home Approved Stone program was never launched Loflin07| Eolot Z2H2 D@ ZE==0A
and formally ended in late 2009, due to studies and models SZEM T AMlfo| atETtA AkE 2 dBAMQ
completed by EH&E in 2008 showing that the contribution to
indoor radon levels by natural stone products were at
negligible. There are, however, some companies that have =
)S||

M
s
i
of
2
fiml
=l
%
o1}
oot
A
=]
HJ
fot
>
=
=
!
Jn
|o
Hu

pursued this on their own, and do measure at least a sample
population of their slab material. The protocol by which they

do this is self-developed, and will differ between specific =
companies.

-

All our radon and radiation information and test results are
available to you and posted on
https://www.naturalstoneinstitute.org/radon/.

Thank you for your inquiry.

Mike Loflin

Industry Research & Information Manager

Natural Stone Institute 380 East Lorain Street - Oberlin, OH
- 44074

440-250-9222/FAX:440-774-9222
www.naturalstoneinstitute.org / www.usenaturalstone.com /
#usenaturalstone
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Dear Mike

Thank you for your kind reply.
It was very helpful.

The reason why ask about this scheme
Recently we have "
everybody was panic.
(http://nwww.koreaherald.com/view.php?ud=2018051700073
2)

And now there is an one tenant use Radon Eye detector at
his house and he found out in his bathroom cover with
granite, it shows around 3000 becquerels.

This figure is too high so he reported to construction
company and mass com.

when the construction company checked it almost whole
building has same problem like his flat.

Radon Mattress Scandal “, so

Now few construction company decided not to use stone in
indoor.

So | am wondering if there is any similar issues in the USA
or when this kind of problem appeared how would you guys
solved this.

If you have any information about this , please let me know.
It would be highly appreciate it !!

Best regards
Kim

High levels of radon in condos is a common problem. Many
studies have been published about the ‘stack effect’ found in
high rise buildings. I've attached one study. There are many
others.

As stated previously, EH&E’s studies showed that stone's
contribution to indoor radon levels were negligible. Many
construction materials off-gas adding to radon levels in the
home. For more information, please  see:
https://www.cdc.gov/nceh/radiation/building.html.

The major source of radon is the soil beneath one's house.
Radon typically moves up through the ground to the air
above and into the home through cracks and other holes in
the foundation. This information is presented for consumers
by the U.S. EPA. See: htips://www.epa.gov/radon.

Mike Loflin
Natural Stone Institute
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