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=i A T Log Kow 2.13 OECD (2005); EU (2002)
013515 - 11T (DIN 51755) EU (2002)
Apdeks] H 555 T (DIN 51794) EU (2002)
Z 0y ZY Pl EU (2002)

B8 A0 U 87 AFeld 2 ety Bay@Ra, WF 2
4, Aeead, EFF 24 2 AR, AR, 48EEY ¥ 84F 22 54
52 Faste] o] Bdol 87 WAl W), B EE EY HFOZ EE F i@
Wa T oBaEA Bt BUF 5 dE 4RSS FIY

olglgt &4 AT AREL AAHFYNE7F(OECD, Organization for Economic
Cooperation and Development), 8 A% (EU, European Union) £+ H]=r 89| =
A1#H(NLM, National Library of Medicine) 5 T-%3s AR LA FRE 4 Qi)

o OECDAM= Wt At 3jst=dd gk 238 AHE  H o] (Screening
Information Dataset for High Volume Chemicals)E |33}l 1o H, SJAlo]E
T2+ http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ] T}.4)

e BUAXN = 7 g8E&EH td European Union Risk Assessment ReportE Al
Fotal AomH, §JALO|E FA = http://ecb.jrc.ec.europa.eu/documentation/ ©]

.5

4) 7} E49¥ OECD SIAP(SIDS Initial Assessment Profile)9] “2+7 (Environment)”% 3t F-i&ol|A &9l 7%

5) Zt 4% EU Risk Assessment Report?] “3-74(ENVIRONMENT)” % “%74 =% (Environment exposure)” 1ol A
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o ]S NIMe= 43781 A5 A1 E(TOXNET, Toxicology Data Network) % FraiE-2uo]E}H
ZI(HSDB, Hazardous Substances Data Bank, HSDB)S 53 2+ 3l8ta-dol| tigh ARE Ala3)aL
Ao, SIAtOlE FAa= http://toxnetnlmnih.gov/cgi-bin/sis/htmlgen?HSDB) ©]t6)

[¢l Al]

FEA o gk WA 54 HyrEE, wAe L)X FHE=IF YO Z(EU, 2002),
AHAoz PR E = E=CHOECD, 20050 EU, 2002). H3 ®dS o]g&st Ak Ay
(Kdegtymono : 6.93x107 per day), WFgh7]7} 2,74092 Fafj9} ##o] gle Aoz FHrIHNE,
2002). 7] s A WAL F2 k) g t]F(-OH)F ¥H§-3efo] & =r, o] ¥hso whgt
7l 1349 FEZ FOIEJTHOECD, 2005; EU, 2002). 57l st wze] E4S
ARy, e 7R 9§77 QLo B Z(EU, 2002), 7l E A &=THOECD, 2005; EU,
2002). 2dS o] &8 A FIHKhyrdowwe : 6.93x107 per day), BFZF7I7F 2,740 2 Hefjob &
Ho| gle AL Z HryIECHEU, 2002). WAL sl e]dn], & FHAE 2 EYF FoA g
A B 3 El HOECD, 2005).

e s EX 54S JHHYE Fugo] =of F2 Fr]go S5, 7], &
% EYoA] g4 FHFYo] e, AEd FZEA = ZerHEU, 2002). Level 1T ¢S 2
of Wzw wWHo] gr] o2 WEEHH F2 3]s P YJEHE vRas Fgo] ) A
ATE BEHH Foi FIV]E FEEH= FgFo] il oF 11.5Y). 5 WA F8
ol A= h7](99.0%), £(0.9%) =22 FH7}E ATHOECD, 2005).

e

A3 AEEF EA

1 #5E 59 R € EANG e EFEA

olglgt BRIEA AEEL AHEAASA TA 2008265 (FHE T ER/E
gl SEAEHO B 17, 2008. 7. 8)ol WE frEE T £F ¥ EAANEY ©E &
FRAER 4] BF - 4 55) HE&S AT F A

o 94T 95 FRVAHA A 20089 72 89 TAE Bl A5E 5o BREA
o

gt 71ES IAEtAL loH, SIALOlE =4+ http://www.nier.go.kr/ ©]T}7)

6) 7+ 54¥ HSDB #A Az “#747% % »=Z(Environmental Fate & Exposure)’s “&Z37A%E/ =% 2°F4H
(Environmental Fate/Exposure Summary) §-+ollA &<l 7}&
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WS FEBFen] A200s-2650] gt (ehel wek sty oA, FHEH
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ol falyol veiHE BA= Ad 7 drk
#* X 7 ¥ EAAE
SHE H 1%7 Al & o = o] & &
& & | & % of T+ - AHET
At
sty a2 B | 99 | Zaay o4 2 3] (H25)
FHEY BT | TE 4 B3| #7978 (H302)
97 434 | 2e2| D [ Ax | el 458 909 (H315)
i A=Y T2 du | o s A5E doq] (H319)
AHHE W]y | 72 1 A3 | #aHel dge dod F 2 (H340)
groty T 1 2y | 9L dod £ g (H350)
JIE P g | Ao EE AdwEe] £38 dod Aoz
o ¥ (H361)
Y ZAF7] | gy | A EE BE =FHY I £9E
sypg =z | 1Y " | 9o H372)
L o 0] 2 ] ] o

ol =E2ARE dS F Ue AREL "x ZAH=E 3 AW FFHUS
ATSDR, Agency for Toxic Substances and Disease Registry)Z 74413 27|
(OECD, Organization for Economic Cooperation and Development), -3 %(EU,
European Union) Tl ZE3 4 Ut}

kl
3
o

e US. ATSDRoAIA <= 7 3}8t=He] thg Toxicological profiles #|-353}
™, §AFO]E FA+ http://www.atsdr.cde.gov/toxpro2.html ©| .
o OECDIAM= Uiz At sgEded digt ~38yd AR o]E(Screening
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Information Dataset for High Volume Chemicals)E #|33}3L 101, SJAlo]E

F4+ http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ] T}.

e BUX = 7} 8}8& 4ol Ujgt European Union Risk Assessment Reports A|3-3}3l

Nom, JALo]E FA = http://ecb.jrc.ec.europa.eu/documentation/ ©] o

o Al
[ H,ﬂ]ﬁm] 212w E S gyl JFEER] ol 2 JlA HlE Fo] e, <19]F Hy
=S YA, wAd AR g ASEE Yy, 2e]m Bl dYe s EZ 4
HAAFE(AFE AL, FHAE, HTAe]Ald, JFAY &), AlarsE, 9 0] Uk
WA 318l kb o Al FAl 2 BEuk ola) of 2] 3pelEFo] oA 2] F
g 9 F AYE JrEY FJUAEA Yl §E2 de] HgEo AFEE O T(NTP,
1994), tt& 3}fEHAH H A AZde FYA FHERE AR, F2 YA
2Ed, F¥l(cumene), A|EFZZ{HKcyclohexane) T} #& U-E FotEFHY Az uF, FEA,
HE, AGA, oFF A &9 AL AEsta ).
HA FHRIE AAA, FlHHE AGA, WY gZE, Efo]o] WEFLF] uF HEAA, H]
& ¥ FYARY L 2uAAFENE 2F9 wWido] EgEol YAOT(Young et al.
1978), 25kl 7H H3&A, HEZ H 7139 A AA, Tp7FE Grox gldo] ZghEo] 9l
= Aoz ZALE K Wiallace et al. 1987).

o FAHFNXNE 20099 EAZIA 4dritt s EH FE5HF ZALE 5 7 83
B4 Ax, 4, 7, ol¥, AHE, &, &, A3, EH/H7] A= B
ARE ATt om, YA E FAE http://www.me.go.kr/ ©]T}9)

8 AEALY-FAW BA-BTY - IR -FBA-BY - Az SRR, Fo, An-FZW BB AL E
AT g FES
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[« A1]

20069 EAH AEZ ) WA FEHIS FHEHE AL 3,718,609, &5FF
2,380,247 E, Aa1-E 103,154E, WS 12118708, T=ZL 1168377202 EIHTHE
A%, 2008).

T & A EHE) =3 FH(E) A 12 ZHE) W 2HE) T HE)
20064 3,718,609 2,380,247 103,154 1,211,870 1,168,377

20069 A3z} 3}FEE FEF A AEHEFE, 2007), 1137}1 HEZZZZgdd 4
E ez 8 Fu AFFL 1,348E TYFL 51808 FrFL 1583E o]YFL 570E
AFG L 130E FAojFe 5748 T3 1,054E z}];aw— 5785, &4 9 Frlge 23
=02 o]ZRE JHFH T HEEFZZHA ] 75 F0E 5474FCF zx}&z]gjs},

(&9 E/9)
AEE | Az sojak | ok | o]gak | AL | Fujgt | $E2F | AP | £4/57)
(-E:HI') ("/87) T HD 5 E T o o ! 6] TEDT 6] ==
1,327 21| 5,180 1,583 570 1,302 5,724| 1,054 578 23
9) AAF-HH/AA-F oA N-AAHA-5}8 . G 2A-3erR
10) shetE Ao T §FEDFE T AxF] FIB-FED oA AW (A3 A GEFRA AFHD
A, B 2007)
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940 EAd U FeEsd Jug 4 ForEdel dA Yz oL F4
H3 AN RE - Aslo] AAREA 5E shebsa, o Bl Fo B4
4 24 4712 AT + Yt ARES BaT

oy FEFHYgH 54 AREL AAFH/MNL7]F(OECD, Organization for
Economic Cooperation and Development) £+ 3 A (EU, European Union) & T4

3 RN HS 5 3o

o OECDM= whd A4t gst=Zel ozt A=eEd AE  vlo]¥(Screening
Information Dataset for High Volume Chemicals)E A|33tal loH, IAlolE

4% http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©] t}.11)

e EUYAM = 7} 8le&2 o] dlgh European Union Risk Assessment ReportS #-3-3}

3 glon, SIALO|E =4+ http://ecb jre.ec.europa.eu/documentation/ ©] th.12)

FHed=do I 54 S0l 4 s ds AdeEal 43 e 247
ojtfell 3 FAHH)}AY, FUE F A= FFEEES 243t FA Fe ATE
A St AFEEd 13 =3 s W 971H1~2F) Wl YEide F4P¥es, =

H
=
S
il
S8
i
o

ECD SIAP(SIDS Initial Assessment Profile)2] “Q17417 7 (Human Health)" % &5-&olA g9 75

12) 7t &4 EU Risk Assessment Reporte] “<1377(Human Health)'% “% &H7HEFFECTS ASSESSMENT)”%
“oFE5Y AP B # X (Toxicokinetics, metabolism and distribution)” F-#oA &<l 7}

13) £A4 : gAY stetEdGRA 28 &) A (http://ncis.nier.go.kr/)
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olfg ¥4 =4 AEES AAFH/NL717(OECD, Organization for Economic
= oo
H

Cooperation and Development) ==& 3 13H(EU, European Union) & TF43H FH Y

oA B 4 o

o OECDIM= dHdF A4k sist=do] digh 2=ed AR vlo]B(Screening
Information Dataset for High Volume Chemicals)E A|&3ti loH, IAlolE
T4+ http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©| t}.14)

e EUYA = 7} 8leE4 o] dlsh Buropean Union Risk Assessment ReportE #-3-3}

2 glon, IALo|E A4+ http://ecb jre.ec.europa.eu/documentation/ ©] th.15)

[« Al

Abgho] WldlS A7 HFe (176 mgks bw), ok S Z|HAE B HEFo] fekE
+ o J98 AAE)E ol é o] Aol G4 A7 54 v Bethal dose, ]
8} LDsp)& 2,000 mg/ks bwo] 3 & UEIHTH FR YAt FHoEE P g @ B
FEIF FEEE Ao YEgY. WEldly Yo 2s Ho ArFY Ho £¥ *’EJ;’ 9
o] YEFTHOECD, 2005).

79 ¥F 54 LDsS E7]9F 7Yool H1E hlgoz APt i EF 8260 mgke
bw o]Ato =2 FAFE THOECD, 2005).

T4 59 =4 vFERIAE EX(lethal concentration, ©]3F LCsp) &= é?jo F(HE)o] 4A]7F
=F A7l AlY A 44,500 mym' o2 Blw A YA eI oju F2 FE JFA ) A
Ho] Agas) wAlE Aoz Holg w3 FQ Waldhd ZAomE Ho} 7he] £8 ZAjo]
YEIHL. 5718 ZEE2 FYste FF T s #HE 7 glon, 587 o]z A}
gl o] 4= SITHOECD, 2005).
3. A 2 B4

StA A=A tg A=4d 2 FAAolgk 7} glegEdoe] 3FE/HY e Fo
=EFo] QA 2 AF FEd Usde A=Y 23 F4 5)S 80T + U=
ARES T

olfgt A=A ¢ FAAN #d A5SS BAYEYNL7|F(OECD, Organization for
Economic Cooperation and Development) =+ 8 A %(EU, European Union) & TH3H
AR SR 4 ok

14) 7t 38 OECD SIAP(SIDS Initial Assessment Profile)®] “%141717(Human Health)"% SF-3-oll A &<l 715

15) 7+ E4w9 EU Risk Assessment Report®] “¢14]77(Human Health)"% “<d &% 7HEFFECTS ASSESSMENT)"%
“FA ZA(Acute toxicity)” FEoA el 715
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o OECDOAMe= uidF A4t sshedel] gk ~=ed JHE  tlo]E(Screening
Information Dataset for High Volume Chemicals)E A|&3til oH, fJALolE
T4+ http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©] t}.16)

e EUM= 7 3}sha

Zoll tIgk Buropean Union Risk Assessment ReportE A-3-3}
A e, fIAelE Fae

http:/ / ecb.jrc.ec.europa.eu/documentation/ ©| th.17)

B9, n¥Ee WASE ¥ 2 ¥ 5 o e 84334 g
2 By ol 42 E4S pUSAn Y9 F2Y £AF 95 2 i $F] oF
Fyo] sllon], Zvpe] Ap peloly Aoe ¢ + gls dAFel EH HAF FHo] U
SCHOECD, 2005)
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Economic Cooperation and Development) £+ 3 A %(EU, European Union) 5 T%F

s

FRAAA R 5 Q.

o OECDIIME g A gstEde] gt 23y AHE  Ho]E(Screening
Information Dataset for High Volume Chemicals)E A|33ti 1o, IAlolE

4% http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©] t}.18)

e EUYIM+= 7t 88t&4ol| t)3+ European Union Risk Assessment ReportES A3}
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16)
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18)
19)

7 52 OECD SIAP(SIDS Initial Assessment Profile)2] “91#] 7 7H(Human Health)”% %A &<l 715
7z} 229 EU Risk Assessment Report"] “ol 1670 (Human Health)"% “% 3% 7HEFFECTS ASSESSMENT)”%
“2+ 54 /521 A (Irritation/Corrosivity)” F#ol A &<l 715

7 E2¥ OECD SIAP(SIDS Initial Assessment Profile)9] “1 477 (Human Health)'% <H-%olA &<l 715
7z} &2 EU Risk As%essment Report®] “21 4177 (Human Health)”S “94 3% 7HEFFECTS ASSESSMENT)”%

“3}71 A (Sensitisation)” F-Eol| A el 7}s
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sl §& AlY AEc HuE b} gio) B3 Z2xld] gig 7R Fylgo
Z57] Ao gigt A2 Al Hid HF gITHOECD, 2005).

87290840 B WEEEH And NP5 )Y A 3497 A
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spetsta, Atgolt APBE e HES 54 34 % 7o B4 2E 14 1S
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Agency), ZAHENE7)F(OECD, Organization for Economic Cooperation and
Development), 3 A%H(EU, European Union) X+ AAIR 7 7]5-(WHO, World Health

Organization) oA SR 4 Qo

ot ¥ u

|5 EPACI M= 2t shekadol] tigh B3t i BRE Algsla 3low, SIAlE Fae
http:/ / cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.show SubstanceList©|t}.21)

o OECDIM= o A4k set=do] digh 2=egd AR o] B (Screening
Information Dataset for High Volume Chemicals)g #|&3la o™, JAlo|E
T4+ http://www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©| t}.22)
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3}3+E4 o) 3§t European Union Risk Assessment ReportE A|&3}
H Aol

E F4+ http://ecb.jrc.ec.europa.eu/documentation/ ©] t}.23)

AT AHASE ATt AoH, YARIE Fae 7] 7IEA] Thel=ekle A
http:/ /www.euro.who.int/ air/activities/20050223_3, H=5 7]F3] 7to] =g}l
< http:/ /www.who.int/water_sanitation_health/dwq/gdwq3rev/en/ ©|t}.24)25)

WHOd M= 2t sistaddl tigh th7] 3 Hes 7184 A4 34AA AHE 54
o

[e]
2
7

20) &2 FEEAHRETA 1A A 2008-305 (3EA] S AHAAL Sol B3I FA)

21) Z+ E49¥ EPA 53¢l A BA 2" (RIS, Integrated Risk Information System) 732 73_’}9] ") dkQk o gkl ofj gk
A AR E 7]-(Chron1c Health Hazard Assessments for Noncarcinogenic Effects)“% "4 27 wZol o3
Zr a2 (Reference Dose for Chronic Oral Exposure, RfD)“Y¥-%3} "wt4 &9 x=Fo] W3+ 13 (Reference
Concentration for Chronic Inhalation Exposure, RfC)* F-¥o|A <l 7}5

22) Zt &2 OECD SIAP(SIDS Initial Assessment Profile)] “<1 477 (Human Health)”% 7550l &<l 715

23) zZ+ &2 EU Risk Assessment Report"] “o1 A A7 (Human Health)”S “94 &% 7HEFFECTS ASSESSMENT)” %
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[<]A1]

7} 3Rl E

Ao vy =zx
a5o] YELa, o]Z ¢l
CHWHO, 2000).

AN A= HH Ty =EFZ QIS WEF H Aol 7ha JFo] I FH2
A2t Ao e TR WE =Fo] it QA9 s wighel dhsoE gy
2428 A A8 THOECD, 2005).

Eot APHod A LErE EFHe Z2EXGAAN YE)s A o
W zkn) o] JAY Jee gpeFslA yElar QITWHO, 2000).
othman 5(1996)& =3+ A3dfo] oA HIE FF FH Aoz AZ &7, <A
ALEE = 27 Y AZ2FZA A Wi =z Eﬁﬁﬂ% Hleg g Z274S glyoz g o

ol 2o, mE&dollA b2 Ho g7 5 dygy £ HYE £ HYFL gES
= mE 203 72359 E}(us EPA IRIS, 2003).

7 F5o s)5o] AsEo] WEy Pag WY 2 g 7
g prziaz o AgAEIEY H]K‘JE o] Z ¢+ 9oy e 9l

o
of
o
L)

i & APAE

o220 Al WAS FY =& A7l EH, Fgo) gy, 4 AEFo] gidle §
o] et H9E FAAE) s d9E FArlra)Eg 9 vgst Ao 2 YEETHWHO,
2000).
6. WA

oly s YA AREL v FHFEEH(EPA, Environmental Protection Agency),
A E E 702 7] 7+(OECD, Organization for Economic Cooperation and Development),
FrHAF(EU, European Union) =+ AA X 7]5+(WHO, World Health Organization)
TAM SRS F gl

o H% EPAGIAE 7 HotEdel UE 58 A4 AuE AT on, Uil
°|E  FA+  http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.show
SubstanceList®] t}.27)

24) WHO (2000) Air Quality Guideline for Europe (2™ edition) "7 $1814 ¥ 7}(Health risk evaluation) 5ol A &
 7hs

25) WHO (2006) Guidelines for drinking-water quality (3 edition) "534 & % (Toxicological review)” §-2of Al

249l 7hs
26) A THIA BT A A2006-305 (91314 HIre] didEd AAVIE, A 9 3y Tl S AR
27) 2 =243 EPA T39Il A B A 2~" RIS, Integrated Risk Information System) A4 ZA3te] "HAw-Zo sk -
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o OECDAME WlF Azt sstEde] st ~3z2]d AH  H o]E(Screening
Information Dataset for High Volume Chemicals)E A|&3til oH, fJALolE
T4+ http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©] t}.28)

e EU%A &= 7} 8}81E4o| dlgh European Union Risk Assessment Reports A3}
1 glon, gALo|E FA4= http://ecb jre.ec.europa.eu/documentation/ ©] th.29)

e WHOOIM = Zt setEHdd g ti7] B Heg 7IFX 244 JHdA AHd =
4 AT AFHES ATsta doH, YARIE Fae 7] 7IER] Thel=EelY
7% http:/ /www.euro.who.int/air/activities/20050223_3, M=% 7|4 7Ho|=
2}19] 7 http://www.who.int/ water_sanitation_health/dwq/gdwq3rev/en/

o] T}.30) 31)

°F4 H7HCarcinogenicity Assessment for Lifetime Exposure)‘s "A 24 F7(Evidence for Human
Carcinogenicity)“% "¢1# 2¢tA ®ol¥ (Human Carcinogenicity Data)“¥-#3 "A3 %% webAl o o] B (Animal
Carcinogenicity Data)“ §-%)o A &<l 715

28) Zt &2 OECD SIAP(SIDS Initial Assessment Profile)®] “21) A7 (Human Health)”% F7H5-2o 4 &l 7%

29) 7zt &4 EU Risk Assessment Report®] “1# 77 Human Health)’% “<3 &% 7HEFFECTS ASSESSMENT)”%
‘ol Al (Carcinogenicity)” &0l 4 22l 715

30) WHO (2000) Air Quality Guideline for Europe (2™ edition) "7 $1314 ¥ 7}(Health risk evaluation)* 5ol 4] 3
7t
31) WHO (2006) Guidelines for drinking-water quality (3" edition) ""=/ 84 ] 5 (Toxicological review)” -of A

&<l 7he
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[4A]]

7 Y8Rl E

wde] 2] =22 0§ g H2FE 73
([/\/1_10/ 2000). H]IX-]I_/] I:U-O]—/(-?O Al_g} %’ /g?‘j g
H ZEXPAA HEH o=z Qs AlEHEo .

Aol FAFlE ZEAES WA =E5E WYY L) 7ol¢ FFOE FIHIE
o2 HuEJrKUS EPA IRIS, 2003).

Aksoy &(1974):2 A3}FY oA ZFHel= 2850089 7] ZFE2xS wld &2 Q13
S HusiHr. WY A= 2670 Qe 2|5 71A] gFele 3470 = JL%ZE}E]%E}.
HF Q1o Aol Wl g HRAS(6/100,000) EUF =E7ol A1 ¥AS(13/100,000)0] =4 LFEFEFCH
(US EPA IRIS, 2003).

Infante 5(1977b)S $32 7S E A7E HA8le], uF AZFFo)4] ZHE8l] H23
1Y o]4F vlAe)] =25 7483 9] wWo] ZZE oz waz /gI/HJ,,l AHE oS Ho}
Sty 2 Ay, Wyl e duk ¢l o] vl A E 5281 =4 vEN
CHUS EPA IRIS, 2003).

Wong (1983, 1987)-2 FHAa¢F 6/ € &< 3& 83
o AlgES Budlgo =& §Fo] S el o
Z7}ele FHoZ YEFHTHUS EPA IRIS, 2003).
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HEE A

SYG Aes, A=A WAE F9 B HT Rl 43} DoR R dyE
(% BS FUSL. 99 £ FoE ZYAE FoIHOECD, 2005)
2,

7 =2HAY FY =2dH HdFE F(rv2 AE)dA goFet Rz 7, v
&) oAl FYo]l FEE I E% gz g dygno vise vk AFEJ. 5 de of g
k] 'I“V’]o” XS Fudle FHYS ¥+ JTHWHO, 2000).

oelg EAWold ARSES ZAWLALTF(OECD, Organization  for
AH(EU, European Union) HE+ AAR

Economic Cooperation and Development), ¥
ol HEE = 9o

2 7]7-(WHO, World Health Organization)

o OECDIM= dHdF A4 sist=do] digh 2=ed AR vlo]E(Screening
Information Dataset for High Volume Chemicals)E A|33ti gloH, IAlolE

T4+ http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©] t}.32)

32) 2+ &2 OECD SIAP(SIDS Initial Assessment Profile)2] “91]7 7 (Human Health)'& S 3H5-&ollA &<l 715
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e EUoX+= 2t 8stE4e] gk European Union Risk Assessment ReportE A|3-3}
3 glom, SIALO|E 4= http://ecb jre.ec.europa.eu/documentation/ ©]t}.33)

e WHO°IXN < Zt slst=4ol gt th7] 2 Bl=E 7|2 2448 JAdAM A =
4 AT 2RSS At e, GARlE Fae 7] 7IEA] stel=ejlg
7% http:/ /www.euro.who.int/air/activities/20050223_3, M=% 7]EA] 7Io|E
2}19] ¢ http://www.who.int/ water_sanitation_health/dwq/gdwq3rev/en/

o] t}.34) 35)
[« A1]
WAL Alg #)(in vitro) Ao Xl FHAF SHH °]§ IR S /”F A A (in
vivo) AlgoA wlHo] =&H HJPsENA & F2F G wHo], Xf”b’ /Z/-Evl 2L
g gy 5o FgFo] EIHLL o]9f T AAY AlY 7:1“’]'077] = H”*”L o] ¢4

& 2 o]tWHO, 2000).

ERFE ol§T SAVIAY Y FH, 53 J4H oy 2 £94Y A7 W

=9l Y EEHEZ YEIHTHOECD, 2005).

Mo

8. ANYY 54

dReQedel i ARG AR 2 Hode] F AAEAAY A
s, 447 o4 5) 43 e BGEH(I o}, B A% 5) 9T FACE, Aol
U oAy BEO UF HEH B4 39 2 44 54 99 AT 5 e 4aEe
=

olgjgt ALY RA AREL  AAFYNE7)F(OECD, Organization for
Economic Cooperation and Development) £+ 3 A (EU, European Union) & TH%F

3 AR YA FHE 4 ).

o OECDM= whd ALt gst=Zel ozt A=ed AE  vlo]¥(Screening
Information Dataset for High Volume Chemicals)E A|&3tal JoH, IAlolE
4% http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©] t}.36)

33)

i

=24 EU Risk Assessment Report®] “1 A4 7 (Human Health)”5 “9 &% 7HEFFECTS ASSESSMENT)”%
£ o3 o] 94 (Mutagenicity)” &4 el 715

34) W O (2000) Air Quality Guideline for Europe (2" edition) "7 $1314 3 7HHealth risk evaluation)® -0 4] 3
]_

35) WHO (2006) Guidelines for drinking-water quality (3" edition) "% 8% @R (Toxicological review)” 5-%-of A
% s

F_,
ol [

36) 2 &2 OECD SIAP(SIDS Initial Assessment Profile)2] “914] 7 7H(Human Health)’% Z45-%dlA &<l 715
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e EUYAM= 7} 8le&2 o] dlsh European Union Risk Assessment ReportS #-3-3}

3 glon, SIALO|E 4= http://ecb jre.ec.europa.eu/documentation/ ©]t.37)

[<]A1]

7F Y8Rl

Wd =E2 QIsh oy Ao gk YIS *4378}7] flgk ol A7
HAZF v Fsle] Qutas Bolo] o]HAL, HE=

=< g 3]sl 7]7F o] HHH(OECD, 2005).

Jelg AAE)E o]§s FY 54 A7 ¥, =i 2HFYo] A He &
ol GzFe] Aol YEFHTHOECD, 2005).

90Y7ke] HHE FQ] i EX 7oA CD-1 AE] AE§ F(v}-2)ox] ZH )
A Wel B g u@ FA gael 22 A dge 728 = e HoZ YET.
o]zlo] g &4 XFrl FHeAe FEpR] FAT gldo] HAME Fdoldy H
FAENE IR Fe FFo]r] wiio, A H4 FH FAYS zbe= EFolgtu H 7)o
= 235tz AFE HTHOECD, 2005).

ol et 54 AEELS AAYY/NL7]F(OECD, Organization for Economic
(EU, European Union) & Th43H HH

el

Cooperation and Development) =+ 5 <
A FET F Utk

o OECDIM= dHdF A4 siet=do] digh 2=ed AR vlo]E(Screening
Information Dataset for High Volume Chemicals)g #|&3la o™, JAlo]E

T4+ http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sidspub.html ©] t}.38)

e BUoA &= 7} 8}81E4o| g European Union Risk Assessment ReportE A3}
1 glon, gALo|E FA4= http://ecb jre.ec.europa.eu/documentation/ ©] th.39)

37) 72t E2W EU Risk Assessment Report®] “91#7#7(Human Health)”S “< &% 7HEFFECTS ASSESSMENT)”%
“A 2 &= A (Toxicity for reproduction)” -4 <l 7}

38) Z+ &2 OECD SIAP(SIDS Initial Assessment Profile)2] “<1 4177 (Human Health)” %o A 2l 7}%
39) z+ E2¥ EU Risk Assessment Report®] “¢147A7(Human Health)"% “% &% 7HEFFECTS ASSESSMENT)” -4
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[4l A
A o] 7l AE 1540

10. A5 9 34 H7}

el etel S sl 2t DBAlA ZAbE SAARE te % 13 22
= EUE, Ag57t 13 29 A5 5 FHLS

2.
A= ks
Aol gle A &L AF (Reliable without restrictions) : GLP| we} =3 €
1 ZAA AAAH WE A FAE
) OECD SIDS 13219 SIAP] 9188 A5
AFFQ AN =2 AR (Rellable with restrictions) : GLP, =742l A& x| %o
2 22 ko R o R 58 Jhee AR

o) HSDB, IPCS5 3 Zo] =A% 7|#el| ofsf H7PEe A8= 22 £F & &+ S+
Aol Y& AR (Not reliable) : &8 F e AFWH £ AE7Ie] Ao

3 il A F glo] Frkel AHEH 7| ESET AR

o)) IUCLIDE AHEH o Ald WHol T4 HolA &2 A&
ARE 4 gle AE (Not assignable)

d) BEEd N37E, 25 £= 4 524 £Y AR

o] AASEZ st} A l"ﬁ:‘TEr R %Xﬂ%}d—?ﬁ\_(IARC International Agency for
Research on Cancer) v "= 373H (EPA Environmental Protection Agency)
IARC(International Agency for Research on Cancer, = A AFA)o A R = Q).
o IARCOIAE ofd} shetg Aol uld Woby ¥F FEE AT ow, Wil

E FA+ http://monographs.iarc.fr/ ENG/ Classification/index.php©| t}.

52 4

w

9 FE 49 d7 298 Bz ou 3o
FyHez Hrlsl Aoz, TARC(International

40) WAe] Agols A ol e
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Agency for Research on Cancer, A ¢Fd74) 9] #eby 7 552 e &5

7 ¥ 4
1 oIA woby EA
2A gk oA Beby EF
2B oA Wl Jte &
o1A "oty EA=Z BFdlr] of#e &7
o1A] wlEroby EF

o Tlx EPACIM = 7} g}etEdd tigh T el ARE Azt o, 9t
°|E  FA+  http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.show

SubstanceList©] T}.41)

do

% EPA(US Environmental Protection Agency, V] ZFHE )] Wby 7 5 U
I g5

T £ W&
A oA oty &4
B1, B2 S8 oA wors 23
c olA Wk Thy B
D o1 wroty FHE BEFslr] ol &d
E o]z HjEroly A

41) z+ E243¥ EPA T3¢9 8)4 A A 28 (RIS, Integrated Risk Information System) A2 A3l "HAAw=Zof ot
[ ]

=1

o

3 7F(Carcinogenicity Assessment for Lifetime Exposure) % 7"¢A oA Z7(Evidence for Human

Carcinogenicity)“§-&ol A &<l 75
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* ECOTOX, AQUIRE, HSDB, & FWslel A 7usol @Al 54A77)
& =4 HolEu o]

o A BAGEA AAD AREG A7A R

M

9 ¢

A%

7 Vs@ 2t F7h AREIA P AsIuEe g3 B B

i

K

[T A1]

2l o754y
1) =%

WAl g Ao 48A17F =& H Carassius auratus(5 & ©) 2} Lepomis macrochirus(E-F4) <]
FAAEE(LCs) = 2H2F 34, 20 ppm o] AtH(Pickering G.H. and C. Henderson, 1966). ¥ *&
713}oll A1l Pimephales promelas(Fathead minnow) LCsp= 32 ppmo]Q2r}, =&7]7Hs S}
malA] LCsogke] Yol tH(Galassi, S.M. et al., 1988). ¥, Oncorhynchus mykiss(4:°])9}  Oryzia
latipes(F| F71) 2] 48A17F LCso #& 22} 56, 54 ppmo.Z H1E JrKSlooff, W. et al, 1983;
Tsuji, S.Y. et al., 1986).

2) w4y

10-45 ppm X Wolo =&H ol Hx]e] F-p, g9 @yo] =olA, 7]F 74l
U EHy FAlo, FAEY, HolgFE, HJIE 28] SFEF o] =olXAY, AEHAH
(Verschueren, K., 1996). Pimephales promelas®] NOEC(7¥%F =&X)= 10.2 ppm L2 7. 7HJ=
% Bl(acute-chronic ratio, ACR)- 3.00] {tH(Marchini, S. et al., 1992).

2 N

% g2l F7hae] Webd LCodtel elATh = wmEv17te] dejdol webd FABAe H4o] T
ool .

SR Aol keolAn.) & Bhe] BARAL AT AL v

S
o
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2. EYG AE

7 AET AE3

OECDG A E¢SA

o
B7F = AF ol A=

4 EEANYEORL ARH 2
s a9

|2 ©|(Eisenia fetida)®] =.%H3

o

A

9 A9 SRR EFhg e HEF AATE AR JTL B
o How FAsde] BF UolE lem, EFATEDS WEL 1002 247 HHad
EFY FZ(ppm)E AHA S
4 =472y
HAEEE LGy (B ECxn), SHI=AE NOEC 528 Fddth HHFA x30l
ogl® 4, 44 = Medez AHFiides &

&= (
=457 X
EF. et al, 1985). o]= 3
o g 1 o EY

Eisenia fetida(<] % ©])9] 48A]7F LCso 98ug/ci'o] 1 E}(Neuhauser

7:_:;] Zlo]ol H]EL 7}

=5 22 10emel 1.02.2 71931 $]

2] FHAY A2t G

< 9, 9.8 ppm

S s 7HAE Aoy,

¥ LCs2 98ug/cre] At...9.8ppmoll PR & A|PA] Bl Agld &
= ojwj E¢ke] ulF

2 1002 7HA s
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M 4 & 22F-d

o [ T

0lo
0g!
N

Al 1A AH

1_1:%( fus o pud =
g},

55 54 4Ed WeE o @ wE4E olsdld EAe] BANA B
54 FEe B AL ARYFOE AP S0 FE wEd SAole
Bt

Hek 54 Hrike F2 9H2 FPHe dIdFFAEF/FE(No Observed
Adverse Effect Level/ No Observed Effect Concentration, NOAEL/ NOEC) H+= “<}
FFHABZLHF/ TS (Lowest Observed Adverse Effect Level/ Lowest Observed Effect
Concentration, LOAEL/ LOEQ)”¢l|, 8lst&4d 9 =A4dd vigt SEAHZAAE QA <
Ao WPE oA Age] s 9ad Qed ng @ 2R A%
(uncertainty factor)E A&3le] TEFH “AAF5A LA ((reference dose, RfD) E+=
(Reference concentration, RfC))"4)E o]&3to] Fadrt. = “AAZHZLA = A3 =

A%k (NOAEL & LOAEL 5) + 2324 4479 2t}

0

2344 1—’]:1_ TU 9 F7 oA (intraspecies and interspecies variability),
A 2 7]7H(duration) T a#ste] Aolgh JAFFHT Slo] AAH
o2 38713 &84S AAYst=d AMEET S EPACIA AtEta e S
T A&

42) A4 wERAHLA TA] A2006-302 HAsHEH ] ddED AAE, AA 9 gy Sl #e A

43) =3 : UsS EPA IRIS Glossary - Dose-response assessment/relationship
(http://www.epa.gov/ncea/iris/help_gloss.htm)

44) &4 0 THEA G 1A A2006-30% A BE I o ED AA7E, A E Uy Sl @ A

4% A S8 S Bkl 9A fAunE 49
%% (%ﬂ DA HEA Y 1A A2006-30% HoH“ﬁ 7Hel W=

o

46) FA4 1 B4 (003) ANTHARA AY % FrAAT
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3% 3. "= EPACIA AlQtsta Sle BSEA A5

B4 A 7tsd W& g A
THEW AQ 7 NPAS g A 10
%OM AbEo 29l QAtaA ol X o] EohadAd 10

Z7178) A A M 9 843 10

NOAEL th4l LAOELS AM&-3F 7$-9] £344] 10

712 ol & Thed &S HUF ARV SEE Avde 2 2FHE I8T F
Qom47), F=2 vl= 7 E 5 H(EPA, Environmental Protection Agency) £+ AlA R
7]19-(WHO, World Health Organization) oA g&13 4 ot 3 US EPA Health
Advisories, US EPA Hazardous Air PollutantsS9] AA|E & F- WA R E 83}

o U= EPACIX = 7} stetEdd tidh T Al AEE Algstar 3loem, At
°|E  F4&=  http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.show
SubstanceList©] t}.48)

e u|ar EPACIAME ZF t7]F 3l sterEd st 1793 7|5 (Health Effects
Notebook for Hazardous Air Pollutants)S #2338}l 0L Dﬂ, QAL E F4+

http:/ /www.epa.gov/ttn/atw /hlthef/hapindex.html©] t}.49

o WHOYN = 7t sist=dd gt ti7] 9@ HeE 7IeA] 23 FHolA AH8E =
A AT AFHES ATsta doH, YARIE Fae 7] 7IER] Thel=8elY
735 http:/ /www.euro.who.int/air/activities/20050223_3, H=& 7| 7tol=
2ele] 7% http://www.who.int/ water_sanitation_health/dwq/gdwq3rev/
\ en®] t}.50) 51)

47) &4 TH3A R Al A2006-30% B A ED AATVE, Ak 2 Y Sl #e A3

| =519l 8| A A WAl 2~ €l (RIS, Integrated Risk Information System) 74 ZAx}o] 7mjukolod gko tf &k
WA A 7Ff8 A 3 7H(Chronic Health Hazard Assessments for Noncarcinogenic Effects)“% "WHA A w=Zol w3k
Z3 %] (Reference Dose for Chronic Oral Exposure, RfD)¢ F& % "4 &< =% o3t 31X (Reference
Concentration for Chronic Inhalation Exposure, RfC)* ol A &<l 7}%

=
X
BN
il
w
&
o
> O
1 >
OHV

49) EPA HAPs 71793 HEANE “ARF314 AR (Health Hazard Information)”Z “%HA < (8] %) (Chronic
Effects(Noncancer))” F-&olA 231 715

50) WHO Air quality guideline "7Fo] =2}l (Guideline)* -0~ &9l 715

51) WHO (2006) Guidelines for drinking-water quality (3% edition) "7Fo] =}¢l 4] (Guideline value)” T “7o]= i}
ol =% o] (History of guideline development)’ 5%l &<l 7}
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[4A]]

7L E

HFuAE WA Yoz 59 FE2E E =sH ZEXE tfs H73F Rothman
5(1996) 9] 2 93 Ao el Fol EZFF(absolute lymphocyte count, ALC)S 7]&& %
(benchmark dose ©]3} BMD) Ed&eo] ZAE FZ o FZ 33l dilo] 7|25l EEHY
of. =59 Z 2 7% (National Toxicology Program, ©]3} NTP)9] HE&&ES A&t F+ =&
A7oA T&H BMD Ede Azpelo] vl Al FFITHNTP, 1986). HE 3§ Rothman &
(1996) 7 NTP(1986)° A1 Z=&H Y2 EZHthe Lowest-Observed-Adverse- Effect Level,
LOAELs)S o] -3 Hlal oAl 2235+ 9thUS EPA IRIS, 1994).

Rothman 5(1996)9] 7oA E&H ALC XEE o]&3 BMD Zdg ZAd b)F79
FHaoZRE el FF HAE HIAZ ¢oj9] wIXrla pFEES IHSIHE W,
BMC(benchmark concentration) 7} 13.7 ppm(8+]1ZF TWA), BMCL(BMCS 95% “&tzh)—
ppm(8A1ZF TWA)E EEZH ). 998t & A&H¢] =& YuE& u2s 47 BMCL_AD]=
8.2 mg/m' ko)A Ao wel mym' FE= ppm EExERE24.4525C, 760 mHg). =
BMCL(mg/m’)=7.2%78.11/24.45=23.0 mg/m’. BMCL_AD]=23.0mg/m’ 10 m/20 m'x5%/7¥=8.2 mg/m,
of 711 10 m'et 8AJ7F FYFoA] ZEXE] BYste F7)F] Z)EZE 20m'E 24 A 7HEQH
Yuk AA77F FYlele F7]Fe] Z[EFHUS EPA IRIS, 1994).

of +AE &7Fe] T §FH &2 FHEs)r] fl84, BMCL_AD] 7]E &
3, BFFQ A7 FE&E Y] P85k 055 &9l ¥+ Hol Aee 7]%5}(7 goZ
%OfTM o8.2 mg/m'*x20 m/dayx0.5+70 kg=1.2 mg/kg/day). Z ¥ o] FXo] EEY H4 300
& Yo RDE 0.004 mg/kg/day 2 <F&318tE RD=57F] &7 §3/&9%4 “57 dr=12 ny
kg/day+300=0.004 mg/kg/day). EFHY A5 3002 FF T Yol s 3(LOAELS
NOAELZ Z§), AFgzke] ¥lgk X}Olol] faf 10, OPJW YR E YRR 2 o

82 F3
o=

oi g rqq.

of tjaf 3, tjo]ElH]o]x0] eHYE o] tfsf 35 3L HtHUS EPA IRIS, 1994).
E X F7 Y 54 F2X(US EPA EF)
TR 9% HY &3 | EIJUY Y| HAY ¥T RD** (me/kg-day)
YZF A EF 2L BMDL

300 1 0.004

(Rothman &, 1996) =1.2 mg/kg/day

* AL BEAR=7811. 25C, 760mmHg3slel A, BMCL(mg/m')=7.2 ppm +A%/24.45=23 mg/m’.BMCL_AD]J=23mg/m’
x10m'/20m' x59 /79 =82mg/m’. BMDL2 BMC A &&olA AT F5&2 100%, 9 F5&2 50% +d A
olgta 7FAsY =& AR %‘ii ejarste] =& % Aoltk. BMDL_AD]=8.2mg/m' x20m’/ Y x0.5+70kg=1.2mg/kg
/day(9#1¢] BMCt 127 ZRE5E ZEUA 1S WA EEEE Wxnta G 7]z,

#% RfD : Reference Dose($1 454 % 14])

. 5
el 9 k& gish o= wHo Yoz §¢ F2E &3 =2H 224
Zo] o] 73 Rothman 5(1996)2 ZFH7F < ‘1’3?07]/‘77-4 Z—iiy’] 2 I 2= (absolute

lymphocyte count, ALC)°] BMD(benchmark dose) 2@ & o] Ao 7|23t E&3}THUS EPA
IRIS, 1994).
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EPA 9] 7}o]=2}olo] mlelUS EPA, 2000), BMCLO] RfC =29 &@3og AL&HA
ppm EE DIE nym' S Z [}, 8AIZF TWA G =& A& =z 7132
2 FEsE BYS Fa BMCLS H sl 24 BMCLE #3}3478.11)7 4-24F¢to]z}
7Fg3elx2(25 C, 760 mnHg), 7.2 ppmx78.11/24.45=23.0 mg/m’. °]& TFA] T F &S Tsld] A<

Aol BFxE /Mg ZE B UHUS EPA, 1994): BMCL_AD] = 23.0mg/m’<(10m/20

m)x5days/7days=8.2mg/m. 1 ¥ o] T EBFHY Y4 3005 vrol RDE =Stk
RD=57}] B §2EZHY F=82 mg/m'+300=0.03 mg/m). BILY 4 3002 F&F -+
9 oIl tisf 3, Atgeke WIZE Apolo] thsf 10, ofvhy HYAEE THYAEE 9JHE
dlo] sl 3, HoJEHo]20] ety P s 35 Fojsin. &I HEe] mE 2y
A==

S HEZ FE31x] FrHUS EPA IRIS, 1994).

* X FY vy 54 FaA(US EPA EH)
T2 9% g §3 YN Y+ | HY T RfC** (ug/mr)

dZ7 AETF D
" = BMCL=8.2mg/m’
(Rothman 5, 1996) MCL=8.2ng/m 300 ! 30

* 4G FAE=7811. BMCL=72 ppm. 25C, 760mmHg3a}olA, BMCL(mg/m')=7.2 ppmxtA}3/24.45=23mg/m’.
BMCL_ADJ=23mg/m’x10m'/20m' 59 /79 =8.2mg/m' (P&} 2] BMC+= WEx+ ZAF{ZHEH ZFHA 18 HIANA &F
H A v Gl 7 zwh,

#x RfC : Reference Concentration(¢! =43 14])

T1

g JHE EESI)] FRE FEOE WP ko] i Y AP A9} ol
w22 A9 LYBIY A AFo] F7 xFE A A% AAFEE
=

pd

HFTZ|(RD=0.004 ng/kg-day)E A1-E-3}7]=2 st

i

54 4B Mg F BE =257 49 A4 Rolt B43RoR B
B 97t ABYFF SR G FRAAY P f2S FNE 42

=
i
ro
2

a1
)

H=X©o
2= T o LIT O
T o ]
H= = .

79 A%, IARC 9 EPACA L33 sjd=do] thah Tt
2 TALATE(IARC, International Agency for

v5 7B 5% (EPA, Environmental Protection Agency)
IARC(International Agency for Research on Cancer, A ¢ATFA)ol A FrE 5 o).

Research on Cancer) &

o JARCAIAME A8 3lstEdd sk FdA BF 5532 AFstar o, fiAlo]
E FAik

T2 http:/ /monographs.iarc.fr/ ENG/ Classification/index.php©] T}

o "3 EPAYIM= 2ttt ol theh T s ARE Algstar 3o, AkolE

52) 4 ¢ TYBPIHSL 1A A2006-30E FANHH) NFEA AGAF, B3 L W Fol Be A2
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T http:/ /cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.show
SubstanceList®] t}.53)

HeHd B2 &7-REs HUFE feiA YO E uFE =ETS e E 3
At & FNM FHE =LY F7F ARE ol T IWrFH O E ALg
o] AT xEd F e I WA F LAEEY FrT E e FEE &
&t7] Wgol & FolX AEFe =z 9J4HE A (extrapolation procedure)’t WHEA] Q.

2 AE&F s Tt F8" TAE (cancer potency,

71EY o] f Thed &F-E B ARV TR Afde 2 2HE U8
Aows), =2 ua 374 H 3 H(EPA, Environmental Protection Agency) v AlA R
717+(WHO, World Health Organization) oA &X& 4 it} T3 US EPA Health
Advisories, US EPA Hazardous Air Pollutantssol] AAH & #F- 83 A HE 83},

vy

o VI3 EPACIAYE 7t ek el g Bt el RS AFET ow, Yol Fat
http:/ / cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.show SubstanceList|t}.56)

e "5 EPAANE 7 ti7]F 3l SeEdel tigh 1739 715 (Health Effects
Notebook for Hazardous Air Pollutants)S Al &3t Qom, YAOE FAe

http:/ /www.epa.gov/ttn/atw/hlthef/hapindex.html©] t}.57)

e WHOOIA = 7 slt=do] tigh ti7] B HeE 7IeA] A8 FFolA AH8E =
AT AHES AFsa on, %V}O]E Fae W] 7IER 7ol A
http:/ /www.euro.who.int/air/activities/20050223_3, H=5 7|5X4] 7Fo|=24R19] 73
¥ http:/ /www.who.int/ water_sanitation_health/dwq/gdwq3rev/ \en©]|t}.58)59)

53) z+ 243 EPA T&$84 A WA 2~ (IRIS, Integrated Risk Information System) A2 ZA3le] "HAw-Zof ot vt
ok H7HCarcinogenicity Assessment for Lifetime Exposure)‘s "o1A woabAd 7 (Evidence for Human
Carcinogenicity)“ -2l A &<l 715

54) A ¢ F4% (2003) SlaHED A 5 FrrAT
55) &4 ¢ AP A A2006-302 flelEdB b d=d AAVIE, A R P sl #F A

56) 7+ 243 EPA T¢$84 A BA 2= (RIS, Integrated Risk Information System) 72 ZA3le] "HAw-Zof ot vt
¢t 3 7HCarcinogenicity Assessment for Lifetime Exposure)‘s "7 =&Z A3 wbAd $sixo] sk
%A A (Quantitative Estimate of Carcinogenic Risk from Oral Exposure)* #%# % "&<¢ w=&=Z 23k ol 93
of th3l A=A FA X (Quantitative Estimate of Carcinogenic Risk from Inhalation Exposure)” H-%olA &<l 7%

II

57) EPA HAPs A7 33 MEANE “AZ34 A H(Health Hazard Information)”% “&<t €18 & (Cancer risk)” 359
A #& 7hE
58) WHO Air quality guideline "7Fo] =2}l (Guideline)* -0~ &9l 715

59) WHO (2006) Guidelines for drinking-water quality (3% edition) "7}o] =}¢l 4] (Guideline value)” T “7o] =i}
ol =% o] (History of guideline development)’ 5%l &<l 7}
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[ A]]
7L BPEFER
Al B FEFS FAYATA(IARC)E Group 12 AgolA ohs dor)e= Bz
PR, T BHRIYUS EPA)S] WHERET S AR APAA 9& dosjE BFo]
E X HYEFEE
7E Erse
- QLA E A (Group 1)
IARC* | - Q1A S o a vy BYgo] Frlsle Ao HilH
v JYNNE TF BYo] FlHSIT= AT dao] J)=
A LAE e (TS HE A)
WEA | 52 deme oy dAdNE BE w2 Fzd ga) Poryel Fold

= |

« A 94 (International Agency for Research on Cancer)

o g Y
1) 37
WAl =22 A% By JHE FE AT G #EF 94 G 4EE YT FS

fd H
=& 7ot Rinsky &, 1981, 1987). zejvf #ldlo] tigt F5+ QA =Fo] #eh E= A

i)

o glon, k=& FEO FEEZ ANsIdE T2 HY FIFS FAFSH FOoE ZAREH Y. o]
US EPAYA<= Rinsky (1981, 1987), Paustenbach 5(1993), Crump and Allen(1984),
Crump(1992, 1994), US EPA(1998)°] <7 A#AE &3t FHFoA WdES HH =3
Alghel] ojst WEE WA Tl FES £
Ak G Azl FY =9 didt &3

HI = 2.2E-6 ~ 7.8E-6 per ug/m'e WL|Z HiuEHU. AlgH FF
FY FTEE 9k 50%, FT7F FTEE 100% 2 FFEHTHUS EPA
IRIS, 1999)(EZF 37 FY& : 20 m/day, FE+ A5 : 70 kg).
18/ m’<20 m/day<0.5%(1/70) kg=0.143 ug/kg/day
risk per (ug/kg/day)=2.2E-6/0.143 ug/kg/day ~ 7.8E-6/0.143 ug/ks/day

= 1.54E-5 ~ 5.45E-5 per ug/kg/day

XX T E=EZ Qe dof YEE §F-uks FHUS EPA EH)
TE AR
AT 24 (per mg/kg/day) 0.015 ~ 0.055
<4t A FAYF =& A5 AT oy




[4IA]] (A1)

2) ¢

US EPA°l4< Rinsky (1981, 1987), Paustenbach (1993), Crump and Allen (1984),
Crump(1992, 1994), US EPA(1998)-4 04-? HdHE g&3ld, oA W FY =H
Apgro]l gt wg o] v Jls FEL ZA 5l
¥ X Y === g goF g x g FJHUS EPA 2

7E iR
9 &9 8= (per pg/m) 2.2x10° ~ 7.8x10°
o)Ak b HOFEFHAE o] g3t A& AT} W o]&
(Crump, 1992, 1994)

a2, WHOOA e 7|8 7l& HA Fush 54 g w2, gL A
of BelgS e EAZ =& oHH 7L Aud ¢ §lo. JfolEglols EE35) 3t
o, O M2 AAHGE 19949 Crumpo] A7 HIAE A1E317]|2 dfgit). fjRE9]
o YJulo]EE HZE 5’—*4 Ailol= A 7]edl B4 Y§E] %’%’— A =] o] 2 )
X]ﬁHOﬁ ste). &7l EE 1 pg/m oA WEFo] HAzAue QS FA W= 7|31
6x10° 0]}, JW}_J%HLOL oIl = 1/10,000, 1/100,000 2 1/1,000,000 9] oydo}b 7] 9
T 2kz 17, 1.7 % 0.17 ug/m' o] tHWHO, 2000).

US EPAS} WHO9] o7 A& HES d7 2 d7oires &0 H529] US EPAY
SFyhe JHE FE317]2 3. o]wf US EPAS E¢k fsyd tidh §3-4ke JH=
o2 XMEJUE H7IA olE EF st f"” =Zo] st Eh"# =
22x10° ~ 7.8x10° per pg/m'oll ©]F+9] L&A HIIA] A}ﬁ 3le Yo Y8 EH(EFY =%
20 myday, A 70 ko) & F-E&3o, ylAe] F¢ =Fo gt @S 0.008~0.027 per mg/kg
-dayZ =231 H 0

i
39,
XL do
o

°{N
=
o

) &2

S JRE B3] S o P k2o gis 54 AY Ao} 8¢l
H vk gler, du =22 3 eHEHY AU AFo] 7 =z J¢ AP FABIEE
7 =& sl 2¢FE(0.015~0.055 per mg/kg-day)S A&7 2 FHo).
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[<A]]

gl oigh Pl FHIRA QA AAIGH Hpgp 2o WHoE E2H §EHle YHE
2§t
¥ X §FEE YE
T | =EHE =43t FLE9E H] 22
1A &4 &2 (RfD)* - -
A T o =2 v MES ZFA -
57| = 0,004 nke-day HET AET 2
H]gho} s 1A & FuA] (RFC)™ - -
=y =% = 30 ug/mr HET AMET FL -
_ A& F A (RD) = - g gt
A3 = o w =2 v M E5 7V =
87| 2 o0 ng/kg-day HET AET 2 AIAFEYF A 2§
A grore = (.015~0.055 per . ]
mg/kg-day
w0 4] £ grolg = 0.008~0.027 per - ]
mg/keg-day
P 2ok = .015~0.055 per . AreZd st
° mg/kg-day =0 ol x4

* RfD : Reference Dose( 95 &1 2])
s RfC . Reference Concentration( 91354 #12])

A2 A A

7h. o &5 5 = (Predicted-No-Effect-Concentration, ©]3} PNEC)

“of| &5 9 &5 =" (Predicted-No-Effect-Concentration, ©]3} "PNEC"¢]2} st})” & <l
b olele] A MAste A=olA fraldt FFo] YeUA geva dSHe @
3 T TEE TIHFTHEEH AJA A2z 223,

PNECE #&717F d&=ZA] alF wjAldl A4ste A&l Fafivr-&o] YehtA o
E H1 v 9udg. 28|28 PNECE A H e 7]F0] v PECS W]
wate] A FfATE =84 ot
Y. PNEC ==

OECD SIDS A% A(OECD, 2007)9t =#37478¢e 57 #d (=Y
sl 73 78k, 2007)9] H7AFHl 9 AEe] PNECE =23t AefaiAd adA o
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A A FAAESY LCo = NOEC #hol ESHA4S aued F7ATE 4835ty
4~ PNEC(PNECaqua)E E=Z3dt= W2loltt.

g4, siFEA S OECD SIDS EIA7F EAst= 25 El
Faste, o] g3t WrHASHA s =&% PNEC & & 7Pg e @ 2 %7t

A AFA L (HE6, AH PNEC

HHN'

=2 (A6z2A63

PNEC 27

NOECS Hlg o 2 HIMA4E AL3ste] PNECEHS AAste GAold HriAsds 2t 9
A EAdzgkel wEkA 10914 1,0007HA] 2F538HA F-o gt

o frafl A Qe & nEAHE A f3 HEE uEFOZE LGy EGCot 22 34 FAA
T NOAELY A% H/MAFE ZAsI ol Y A& o83t FUldlA H8E 4 Qe

PNECS Z7sd.

o

o] W 744 OECD A@ES WHoR =29 SAg AL I AMAolFe U
T2 ol 8ste de % At Fo

AF
% A FES AN TelsHs BAAYE ) AGA - AGANAA SHARE Fol, D) F1b- F A
o AR Aol 3) B wES AV wBZ GAA olo] wE Aol HUFA ol YA Aas 44 B4
Fom 4% W WA & b Aol Folv 2 FHAYe U AFAN MEE glow Jelw o Hel P

7HsE A&

I 4. 08 7 FAAE S wE HUMAS
o] & 715 4R B7HA
HAEAL N () Fd2A 1,000
HAEAG 3 A FdEA 47 100
WA= R () SLEA 100
A=A 270 (270 DA 47 50
A=Ak 3 3 FEEA 44 10

- 53 -



[ A]]

£ ZAPJA g&8 ZPRIEE o]EY AFAEQ] Pimephales promelas©] NOEC(10.2 ppm) <}
LGCs(32 ppm) o]tk LCsy/1000 < NOEC/100°] #AZFE F7HAT 1005 Z&3152om, o2 E
PNEC= 32 ppbZ 2Fgs}tt o] WloZ E&H 44 PNECx PNECaqua-1 22 HF3slQit) o)<}
Hefslel, 27, EHE o7 LGu(RE ECy)E #% Hludll, o] 7heH HXgtd] F7H+E
2 §5h= W02 PNECE E&3IHU. EHE2] EC(10 ppm) 7} 27 F o7 LCso(2H2F 250, 32
ppm) Ho} 7R We FEoer,  o]d Al 10005 #E-38Fef {°dE PNEC (PNECaqua-2)<
10 ppbol it} 4, WSl OECD SIDSE314)(OECD, 2005)°) 2J3FA Pimephales promelas9] A527]
2P Y PNEC 80 ppbZ HuEHJut wlepd] £ Frpoile 7pg W kel &H529] PNEC(10
ppb) & H7)-8- PNECZ el3]git].

2. EYAHA
7F. "7HAG Rl 2l PNEC =&
OECD SIDS A3 A H7AFH o Astel E% PNEC(PNECsoil) S T3t
e el AA5s EGSA ARV ETY Eisenia fetida®] LCs) == NOEC gto] &4
dh= 7%, B7HAS 100-1000S 283t PNECsoils E=Z3H}

. FAEA PNECEHEH =&

EFEY AR F4 EE VHSY AR e 2
i 2

A& 4¢Ql PNECaqua 9 f718-8 EulA < (Koc) 51
E PNECE =%t oW H&g 242 v 2o

PNECsoil = (0.174 + 0.0104xKoc) x PNECaqua

[ A1]
(Fr1Al7H o o]k ESF PNEC E2 AL)

OECD SIDS X A(OECD, 2007)°] F7}AI7H o] A 71§A 8= EFSY AHY&
ol Eisenia fetida ] LCso(9.8 ppm)o] Tt ©% LCsogtol FH7HA4= 10008 283 Ay, =9

PNEC(PNECsoil)= 9.8 ppb2 {Fg = At

(= PNECEHE EY PNEC E2 Al

OECD SIDS X A/(OECD, 2007)°] F7}A5H ] €75t EY PNECE E==3H. +
AE] PNECZEE r}go 4L o]gste Aleigdon, 7 Az EY PNEC(PNECsoil)<
126ppb 2 LJE}FGT o] & §-E PCE9] Koce 220°] ${THUSEPA, 2006).

PNECsoil = (0.174 + 0.0104xKoc) x PNECaqua
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3. HHEAHA

7}. 4= PNECZ4%H HAE PNEC =&

a =54 AR7F FEete] H7HAGH 9¢ PNEC
& = 9t 2822 ¥ZHE PNEC(PNECsed)= E% PNEC?| 759}
549 =35ted SA%Y] FARAZRE =S8 o

PNECsed = (0.783 + 0.0217xKoc) x PNECaqua

[ AT]

OECD SIDS AHAI(OECD, 2007)] FH7[AlH & E=&H 4eA PNECS EHjA
Tihe] FEgE o] &3sfe] HHES] PNECE T3l WAl log(Koo)&= 1.8-1.9 o] EE {Fz
Hi Koc & 712 {Hg 3 FTHIPCS, 1993).

PNECsediment = (0.783 + 0.0217xKoc) x PNECaqua-2

o] #AXE o]§3s}e] PNECsediment = 232 ppb ©2 {Hg 3}t

4, Q°F
T, EY, % HHE PNEC =34 389 S47|e@, B/H+, =234, 223
ARE Qofste] RE A thd=dol WA A, 8%iEs v 2H
[<1A1]
X 5 EY ¥ HIEHHA 9 PNEC
A e A JIE AF |  PNECmatrix =2 35
o] F# LCs=32 ppm. 1000 | PNECaqua-1 & YAEZF LCsy/1000 <
NOEC=10.2 ppm = 32 ppb NOEC/100 9] 7+
P _ PNECaqua-2 | ol47, #H%, Z7° LE)Cy &
T | EHF ECs5=10 ppm | 1000 = 10 ppb A 50 AF 58
o7 NOEC=08 ppm| 10 | Ngoc‘;f;b“ OECD SIDS H.i4]
o A& o] 1000 PNECsoil HdAFF] LCx? B
° LCso=98ug/cm?2 = 9.8 ppb (EYZolE 10cmE 7}%5)
PNECsediment PNECsediment=PNECaqua-2
=] = -
542 Ko =71 = 23.2 ppb x (0.0217Koc + 0.783)

% AF: B 7} 74 (assessment factor)
# FAEA PNECH thdt ol FH&

[e]

Ahekel AQANA ANG ke ol NRABE] WA 5 2
2 nefsel FAASE 48397 W,
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7}

+od

5]
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o] TRI A|=9 AFEZA ATHL Y= 3}

60) Risk Assessment, Toxicology Steering Committee(RATSC). 1999, Risk Assessment Approaches Used by UK

Government for Evaluating Human Health Effects of Chemicals. Institute for Environmental and Health, UK.

4B F A 2=¥ http://tri.nier.go.kr/triopen/
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2006 THNEE ST A MM 200EAE]
HIZe A Jot=a HET =A 201

2008. 4

2008. 10.

Y opea o

S ETHEY LTI AY HOME | MOl

B S2lutel A

= QoL HEY A2
+ 2003

SRR WEYIA 20NN

® TRI[Toxics Release Inventoryl?
S HENEE RSE TR, XY 50| 83 (7). 41 £, 71 B2
SR HERC] B IS0l TNl 082 B B, 2T, 7R

ERAA PR FRIRD] XY SAUSE F

» 2004

BET x| = p - SHHEE HEYIA 2DM 0
N

SRYTL BB DA

2008-06-24

o

e e

I H0-05-27 L TR UERY SAm + 2005

% w0527 @ - HEHET WEPIAEILAN

\\ - HUEE HAE PEENE A G2 2008-06-27 i w_i::ﬁ:m

S v o TRIEAME #=8 seeUn. {2006

_w\, CZAHSE R/Y - ZARS EH2A _?_i‘- . - SEFEE HEFIAEDM D

D SRR OIS HEY ZAEN J . .
- | N Shres sdmre o BT HEZIA EDMEIN2H) D
c - :
click T
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A 132 SANE
1. A= v&=F
sIstE vl A9} vl dYY SEEA wWed A AFHE VIxE, AT
Ax 9] Z} getEAo Uig = vjAdE, viEdE wEF A5 E &8y
[ A1
2006 oAl HA WA wjEEe HOFY 420291kg/d, HIFH L G 1,946,115ke/

"oz 2 ) 366406kgdo] vj&E

#7022 (/)

9 Fegd-o HALdd - @

E Akof b g dE (gjé)
a1 e 23w |20y T80 s w2 TEoae 4y

2006(420,217 74 0 420,291(1,682 6 47 93904 19 1,657,968 181,473 11,016 1,946,115|2,366,406

¥ E2 020064 sl EE wEFdF AL 2006 VP A dghEd WEY 24}

1,800,000 1,657,968

1,600,000
1,400,000f
1,200,000

kg/d

—_

,000,000f
800,000
600,000
400,000
200,000

0

420,217

181,473

29 X. 2006 )

Wl =

i
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2. 3 A wEF

g82d WEF 29 MHedAe S8R MEY 24 ARE Mz, g9
9 %

Arzel 7 gst=do] iyt WA - = &9 FE)2 wAE, wEdd HH%
AgE g4
[l A1]
2006 9lee] migRIGoA HAA] A wEFS Fedd 71605kyd, HIFL HY
96,905kg/ 0.2, 3 168,510kg/'do] vj&H o2 FALE .
HHHEF (ke/H)
of
- Hedd - HELHY - @
&7
= 2 A4 7 dz
B A B 2 |20 gy B TY g e T2 ge 4y @0
2006| 71,605 0 0 71605| 34 0 2 12,643 0 74,123 9,589 514 96,905 | 168,510

¥ 24 02006 3eted WEE FAL 20069 HHe A el e 24}

80,000¢" |7 605 74123
70,0001
60,000
50,000

kg/d

40,0001
30,0001
20,0001

10,0001
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3. 3 AR WEF

ox
?5 Nee)
I

o, 3
L >
= 12
2, o
2
= I
e e
oy ol
X,
PI
5
@
oo 2L
rol
o,

[<]A1]

2006 Yojo] TjaF ALY O OAFGZN AlA A wlA wjEeke FodY 77kg/d, B
9998 5413kg/H o2 2 5490kg/ o] vjEE HozZ FALE )

B2 Z (ke/Hd)
a9x Hegd -0 He de - @ 27
b7 ) EY 27 w3 7) (@+@)
2006 57 8 12 77 5413 5,490
% EFA 02006 gEE wjEg A

==
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YA HI =8 Kol JFF(Joint Frequency Function : 7]/5’73"5” MEghr) 2 7Y IEE
Foltl. AMEEE PP AL ISCST37} Y44 Bl (steady-state) o] 7}--A] $HGuussian)
2]& o] &3sl= ¥HA ISCLT+ Gaussian sector-average ZF{Fg24]& o] -&¢lt}. ISCST3 EEL2
WA wHe] HA spaye] AY B w49 W 2HY ¥ LY A 299, T2l
NYnE Fo YD PES e dort AGEAR WERS A7 I GOn 2
Fole Ygge el ZdZ pelvetol go] B ke AFH ] o3 JFS 1y
&+ goe PSS 7R [l

AERMOD = ISCST3EH 9] 71 & By o)QlE 7] ye) 7} gztd ez ddsite 71y
7 BFAGAA  FHE EAYS EBeetr]  siA vl57] ¢SS (AERMIC;  American
Meteorological Society) 9} 7= 8173 F(EPA Regulatory Model Improvement Committee) 0] 3&L2 2
ARG 57|90 oIHEPA, 19980). ALRMODE: 7149o] ¥t B A9 o2 3541
THEAIRE FAIRPEZA] F7]e] sEF gi7]ggd uel ZE ’jok-/] HslE mdgsle s
= AN FEFE & 7 e Zdo|AE, Gy o] st sAIF o] Ao

CMAQ Ed-e T4 7% & 7[fte g 8= HIX““’EJ/ R ZA A S B
Abed = gler, o2 7kx] o%j§éa Al ZA Y = 3, FAFEAA Bk olel 2]
ik EAP7pR] gFeiA s ZdFo] 7l dﬁw}(Simulation) Algto] 28 Zg]
L gi7]o A BFeteks-o] sf4e] =& BE mdolels wi o] Q.

CALPUFF 2 d& 7F-A]9F ¥ Z(Gaussian Puff) ZHZA AzF ¥ Fz7lo] wg vpgzle]
W3l s yze] o]Fo] uejd Q7] wEo] v E Edoln, FEJA Aoz by
5= G7F A Yol zhzke] drjgolpuf) B WEdd ZHYsla, o] Hjied =
b FE YRS Zle HEdE gl ols B gjto] E uf W I} rjAle IS T
stof FEE Attshe EYolt uleps] Yiie mHQl ISCST3L AERMOD E o g 2t3] A]
e e FF H F5o] WIS o] YT = Il CALPUFFEHE HZFAF A <
FFolu dFy c#F g& FHF #gd wHIE yeje Ao F&F 2dolh.
CALPUFF EdH-& A zlae] ApFalEd] odle] ogel Azbeet dgo] & Edolr(Levy
9] 2002; Elbir, 2004,/ Holmes ¢} Morawska, 2006;), HZE X&Z o2 FGGH 15 E3)3}
ookl Fofoj Al EEE1 Q= EE o]t Hao €], 2007, Henderson €|, 2008; Rood £|, 2008).
HEgh Az gk =)o) digh Aefo] i, HAES ZFEF HFE AFYFoAE ZAg
T 8lof, 3¥o] mirfolar JOIAThZF B pejuere] o] Hge mdojtEty 9
2005).

EUSES(European Union System for the Evaluation of Substances) 2 <17t} B of
3t 3BletE o QAL -7:]7]—0;]-7] HISt decision-support A Z=H o=, EU  TGD(Technical
Guidance Document)o] %28 R4S 7]z2Z RliF ¥ 7]&E 3JspEF9] 4 HlE T+
+ UEF AGH] BU o BEFEE 357 99 F2A Y HE 74592 At
EUSES Z2799] 7]E3efzde gieh Frpyye S23719F =257, FFE7F # 24)
= HrlE pHE . ExFle dAdE b= {Hgspe] ggoAe] EEE FHI}
(Multi-Media Model)3}o] X9"  ojA¥Z 337G qEF=PEC ; Predicted Environment
Concentration) & 2Hgdl= 3o]il, =&F7h= =27 ’Kaﬂo}oﬁ’ 22} mEo] bigh Sy
TEE YYo= Rojd. IFFNE AHEYARE w45 WAE 7Y eSS E(PNEC ;
Predicted No-Effect Concentration) & <Hg3lo, e4 B Ao Oigt i FH7lE T8 dl= A
ojtt.
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N(cont)
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! Defaults El Zl Number of inhabitants of region
i Defaults identification 1 Plants, worms and cattle | Humber of inhabilants in the EU
Number of inhabitants of continental system
Characteristics of compartments | Humans | . .
Area (land+iivers) of regional system
Degradation and kransformation rates | Consumer exposure | G o (e £
Release estimation | Worker exposure | Area fraction of natural soil, region [excl. sea)
Sewage trealment | Area fraction of agricultural soil, region (excl. sea)
Local distibution I Area fraction of industrial/urban soil. region (excl. sea)
I = ord I Total area of EU [continent+region, incl. sea)
Area [land+ivers+sea) of continental system
Area [land+ivers) of continental system
o Prev | P Newt [ PP Einish | X Abort [ 7 Help e e e e, G el o]
Area fraction of natural soil, continent (excl. sea)
;{] ﬁ ‘__Ef/-é %}- 0H1 a Area fraction of agricultural soil. continent (excl. sea)
Area fraction of industrial/urban soil. continent [excl. sea)
Area fraction of fresh water, continent (total)
Area fraction of sea water. continent [total]
Environmental temperature. regional scale
Envi P | scale
U e st e =9 - 55y 54

[1.BB95E 406 [eq]
[4.7279E407  [eal
[£54E407  [eq]
[53987€+03 [km2)
o
o
(ETa T
oo
1.58668E08 [km2]
[156E+06  [km2]
9.1E+04 [km2]
o
o T
(o T
T T
G
T T

123 [leC1

127 =

9 - 334 540 gt A5+ US. ATSDR(Agency for Toxic Substances and
Disease Registry), UNEP Screening Information Datasets for High Volume Chemicals,

European Union Risk Assessment Report TollA &Rl 2%, S+=4, =4,

=, Sge-= AT S0l i M gEs

o}y =9

7]1:1/ T o

9% B2e ofg we} 2ok

TOXNET

gy Data Network

Q@ b A8 54

=
[}

S
=

Property Information Reference
IMolecular weight 7811 Budavari et al, 2001
Codor Clear, coloriess iquid Budavari et al. 2001
Phiyskcal state colorless o light yeliow iquid HEDE 2007
Meiting point 55°C Budavan et al. 2001
Bodling point 801°C Budavan e al, 2001
Density at 15 °C, glem® 0.8787 Budavar et al. 2001
Odor Aromatic NFPA 1904
Oclod thieshold:
Waer 20mgL HSDB 2007
Airt Detection range: 34-119 ppm AlHA 1583
{geometnc mean: 61 ppm)
Recogrition. 97 pom
Taste threshold 0.5-4.5 mgiL H3D8 2007
Soutility
Waterat 25°C wiw: 01.183% Budavan et al. 2001
Organic sohvents Aleghol, ehiofofoem, ether, carbon  Budavan e al. 2001
disuifide, acetone, oils, carbon,
tetrachionde, glacal acetic acia
Partition coefficents: HEDB 2007, Kanckhoff 1921,
Kenaga 1980
Log Ke® 213
Log Kae' 1619
Vapor pressure 3t 20 °C 75 mm Hg NFPA 1994
Henny's law constant a1 25°C 55010 atmemimed Mackay and Lenonen 1975
Autoignition temparature 198C NFPA 1094
Flashgoint “11°C (choged cuph Budavan et al. 2001
NFPA hazard classification HSDB 2007
Heath 22
Flamnmability 33
Reactivity 00
Flammability limits in air 1.2% flower Bmi, 7.8% (upper limit) NFPA 1004
Conversion factors 1ppme=3.26moim’ M20"Cand  HSDB 2007
1 atm pressure; 1 '=0.31 ppm
Explosive limits 1.4% (lower Bmi); 3% (upper limit)  HSDE 2007
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..} Physico-chemical properties = @E]

Molecular weight [27] [9.mol-1] [u
Melting point 77 = [u
Bailing point 72 [oC1 [u
Vapour pressure at lest temperature 77 IIPa] E
Temperature at which vapour pressure was measured |25 I[ul:] ﬁ
Vapour pressure at 25 [oC] i [1Pal fo
‘Water solubility at test temperature 77 I[mg.l—ll F
Temperature at which solubility was measured 25 Ilnt] E
Water salubility at 25 [oC] 77 [Img11] o
Dctanol-water partition coefficient 7?7 |[rogl o] F
For advised range. consult the help screen
4 Prev ) Hext PP Einish ] ) Undo X Abort ? Help

HAERD £ -3=ty 54 49

3 6. EUSES EdoA Z2]3}e2d &40 o

Molecular weight 78.11] [g.mol-1]
Melting point 5.5 [oC]
Boiling point 80.1 [oC)
Yapour pressure at test temperature 75 [mmHg]
Temperature at which vapour pressure was measured |20 [oC]
Wapour pressure at 25 [oC] 1.41E+04 [Pa]
Water solubility at test temperature 1.78E+03 [mg.l-1]
Temp at which solubility was d 25 [oC]
Water solubility at 25 [oC] 1.78E+03 [mg.l-1]
Octanol-water partition coefficient 2.13 [log10]

For advised range. consult the help screen

3 AR EA

Database

Address

Screening Information Datasets for high production
chemicals (SIDS)

http:/ /www.chem.unep.ch/irptc/sids/ OECDSIDS/ sid
spub.html

Concise International Chemical assessment
Documents - CICADs

http:/ /www.who.int/ipcs/publications/cicad/en/ind
ex.html

INERIS Chemical Substances Portal

http:/ /chimie.ineris.fr/ en/lien/ basededonnees/enviro
nnementale/recherche/searchl_1.php

IUCLID (International Uniform Chemical
Information Database)

http:/ /ecb.jrc.it/existing-chemicals/

TOXNET

http:/ /toxnet.nlm.nih.gov/

Agency for Toxic Substances and Disease Registry -
ATSDR

http:/ /www.atsdr.cdc.gov/hazdat html

International Union of Pure and Applied Chemistry
- IUPAC

http:/ /www.iupac.org/dhtml_home.html

European Water Quality Database - Waterbase

http:/ / dataservice.eea.eu.int/ dataservice/available2.as
p?type=findkeywordé&theme=waterbase

European Air Quality Database - Airbase

http:/ /air-climate.eionet.eu.int/ databases/airbase/

European landcover database - Corine

http:/ /dataservice.eea.eu.int/ dataservice/ metadetails.a
sp?id=678

Catchment Characterisation and Modelling database
- CCM

http:/ /agrienv jrc.it/activities/ catchments/

European Rivers and Catchments database - ERICA

http:/ /dataservice.eea.eu.int/ dataservice/ metadetails.a
sp?id=235

European Nature Information System - EUNIS

http:/ /eunis.eea.eu.int/index.jsp

Towards a European Chemicals Information System
: a survey on reported monitoring activities of
chemicals in Europe

http:/ / eea.eionet.ew.int/ public/irc/ eionet-circle/ chemi
cals/library?l=/chemical_inventory&vm=detailed&Title

International Commission for the Protection of the
Rhine (Internationalen Kommission zum Schutz des
Rheins - IKSR)

http:/ /www.iksr.org/

Estimation of willingness-to-pay and cost-benefit
analysis for reducing heavy metals occurrence in
Europe (ESPREME)

http:/ /espreme.ier.uni-stuttgart.de
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Tl thet

% (Henry’s law constant, Air-water partitioning coefficient, biodegradable, Specific

degradation rate constant with OH- radicals)<

Partition coefficients and bioconcentration factors.

[-mater ] Bioconceniation factors | Bictamater |

[Non-hydrophabics (default QSAR] s

Chemical clazs for Koc-GSAR
Organic carbon-water parition coefficient i kg 1] [o

Solids-waler partition coelficicnt in soil
Solids-waler pariition coefficient in sediment

" pken [o

Solidz-waler partition coellicient zuspended matter

SEEES

A = s cm BN Sub-cooled liquid vapour pressure [l41E08  [Pa)
e e e e [He B Bl Fraction of chemical associated with aerosol particles [rose0s [
Solids-water partition coelficient in activated sewage sludge
Solids-waler partition coellicient in effuent sewage shudge Hemr's aw constant 557.288 [Pa.m3.mol-1]
Soil waler partition coeficiant Air-waler partitioning coefficient 0235 [mim3)
Suspended malter-water parttion coefficient - 5 =
< mdimort srohen parthlom coaficient Characterization of biodegradability Readily biodegradable
Specilic degradation rate constant with OH-radicals [123E12 [cm3molec-1.5-1]
Rate constant for degradation in ait [oosa1 e
4 Frev P Hext P Einish =1 A Prev P Hext P Einish ) Undo X Abot 7 Help

. WEF

EUSESA| A Alg&3sta A+
2 FEEY JormF, 7} ScaleoA WAEE ST HTE
& HRE dHsjof s,

Simple Box model> Continental scale, Regional scale
= AEsty] fsiAM wE

Scale H2F AR = g&4x8 &
Continental | ZW A wi&%F + H|Hu|&F
- N 20063 3EHEA wlEY ZA
121 A 2 ==
Reginal WA A wEF + HE = 20068 HIHOAY HEA I 24

Local g AFEE A+ vk &

Regional and continental total emissions

oo ooy

6.02143E+03 |[kg.d-1]
02 [kg.d-1]

Total regional emission to air
Total regional emission to ai
(el eonoal oahs hon o Total regional emission to wastewater
Total regional emission to wastewater ) .
Total regional emission to surface water

Total regional emission to surface water
Total regional emission to industrial soil
Total regional emission to industrial soil

e o Total regional emission to agricultural soil

Total continental emission to air Total continental emission to air

Total continental emission to wastewater Total continental emission to wastewater

Total continental emission to surface water
Total continental emission to industrial soil

Total continental emission to agricultural soil Edit

J‘Ahn-ll

4 Prev ‘ P Next [ PP Einish 4 Prev | P Next | »E-.m.l 7 Help

[Emis. Witer [snom [intermitent |
Ofpa] Ves No

Total continental emission to surface water
Total continental emission to industrial soil

Total continental emission to agricultural seil

jusage [eter
= (253 |1 prod

[emis. ar
183 g 1]

S 2 Al g, G AU3e) Eg R4y
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vl Z} Scaleol| A wlj A &

EUSES
ol AXIgE A A B

Regional PEC in suiface water [total)

Regional PEC in sea water [total]

Regional PEC in suiface water (dissolved)

Qualitative assessment might be needed [TGD Pait I, 5.6)
Regional PEC in zea water [dizssolved)

Qualitative assessment might be needed (TGD Part 11, 5.6)
Regional PEC in air [total]

Regional PEC in agricultural soil [total]

Regional PEC in pore water of agricultural soils

Regional PEC in natural soil [tolal)

Regional PEC in industiial soil [total)

Regional PEC in sediment [tatal)

Regional PEC in sea water sediment [total)

dEFE 4

Zdo A AtEH

=
U=

= 0 O0AFd#(Local)2 01]%
=2, 97 - B

23307 [[mg 1]
515608 [[mg.1]
23307 [[mg 1]

A EF

Annual average local PEC in air [total)

Local PEC in suiface water during emission episode [dissolved]

Qualitative aszsessment might be needed [TGD Pait 11, 5.6)
Annual average local PEC in suiface water (dissolved)

Local PEC in frezh during emizsion episode

Local PEC in sea water during emission episode [(dissolved)

=
=
[5.28E-07  [[mg.kgwwt-1]

[21E07 [fmgr
[719E-07  [Img kowe-1]
W [mg_kawwt-1]
[BA2E07  [[mg kgwwt-1]
[ITIE07  [imgkowen1]

S 9 AR A, W Al

WA ASEFEE

g

might be needed (TGD Part II. 5.6)
Annual average local PEC in sea waler [dissolved)

Local PEC in marine sediment dusing emission episode

Local PEC in agric. soil [total) averaged over 30 days
Local PEC in agnc. soil [total) averaged over 180 days
Local PEC in grassland [total) averaged over 180 days

Local PEC in pore water of agricultural soil
Local PEC in pore water of grassland

Local PEC in groundwater under agricultural soil
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[233E07  [mgrnl
.

23E07  [[mg 1]

BBIE-D7  [[mg kgwwt-1]

T —
[515608  [tmatil
,W [mg.kgwwt-1]

[T.0SE-04 [[mg kgww-1]
1.05E-04 [mg. kgwwt-1]
1.13E-04 [mg. kgwwt-1]
A1BE-05  [[mg 1]



vt EUSES =49 3 T3 (AH AAD)

OAtd Ao A wjEE = wlAlo] thste] EUSES =d-S

=

o

a g

AYEA &% A= WA G
A 71(C) 12.7 123
A% FTH(m/yr) 1445.1 1088
AR T (m/s) 2.22 1.78
% AT (%) 47,278,951 1,889,495
TEo|& WA (k) 1,586,678.12 8,599.87
A 0.047 0.055
SEoS WA S A 0.702 0.581
F7BA 0.215 0.324
T/ EA 0.036 0.04

Humber of inhabitants of region
HNumber of inhabitants in the EU

Humber of inhabitants of conbinental system

Area [land+ivers) of regional system

Area fraction of fresh water, region [excl. sea)
Area fraction of natural soil, region (excl. sea)
Area fraction of agricultural zoil. region [excl. sea)

Area fraction of industrialfurban soil. region (excl. sea)

Total area of EU [continent+region, incl. sea)

Area [land+nivers+zea) of continental system

Area [land+nivers] of continental system

Area fraction of fresh water, continent [excl. sea)

Area fraction of natural soil, continent [excl. sea)

Area fraction of agricultural zoil. continent [excl. sea)
Area fraction of industrialfurban soil, continent [excl. sea)
Area fraction of fresh water, continent [total]

Area fraction of sea water, continent [total)

Environmental temperature, regional scale

Environmental temperature, continental scale
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1.8895E+06  [eq]
4.7279E+07 [eq]
454E+07  [eq]

8.59987E+03 [km2]

0.055 [
0.581 [
0.324 3]
0.04 [11

1.58668E+06 [km2]
1.58E+06  [km2]
9.1E+04 [km2]

10.047 [
0.702 [
0.215 [
0.036 [
27E-03 )
0.94229 [B]
12.3 [ [oC]
n2.7 [oC]



2 W Bst=de = - gty 54 3 A 6 2 oAl oE

B9 354 54 2 wAt B8] € EAF Lkl
=7 #(g/mol) 7811
=E=H(0) 55
%E@(OC) 80.1
AResdAg Z71% 20 - 75mHg
25T =71 1.41E+04 mnHg
AP e o g &= 25C - 1.78E+03 mg/ ¢
25T =o tigh &= 1.78E+03 mg/ ¢
SEE-E Bl A5 (loglo) 213
Koc-QSARY| ©J3h 3}3t=4d £/ Non-hydrophobics
&l 2]/¢4=(Pa- m'/mol) 557.288
AEsls o 54 Readily biodegradable
OH-9 54 Ral& 4+ 1.23E-12
Molecular weight 78.11] [9.mol-1]
Melting point [5.5 |[uE]
Boiling point 180.1 [[oC]
Vapour pressure at test temperature |?5 |[mmHg]
Temperature at which vapour pressure was measured [20 |[ul:]
Yapour pressure at 25 [oC] |1_41E+I]4 |[Pa]
Water solubility at test temperature [I_TEEH]:'-I |[mg.l-l]
Temperature at which solubility was measured |25 [foC)
Water solubility at 25 [oC] [l_?BE+[I3 |[mg.|—l]
Octanol-water partition coefficient |2. 13 |[Ing‘l 0]
For advised range, consult the help screen
Sub-cooled liquid vapouwr prezzue 1.41E+04 [Pa]
Fraction of chemical azsociated with aerozol paticles |?.D‘I-D‘9 I”
Henry's law constant Bh7.288 [Pa.m3.mol-1]
Air-water partitioning coefficient 0235 [m3.m-3]
Characterization of biodegradability |H¢adily biodegradable
Specilic degradation rate conztant with DH-radicals 1.23E-12 [em3. molec-1.2-1]
Rate constant for degradalion in air |El.l]53l |[d-1]
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2

3 W= AR A4
HEF ZAME Ba 42 AFY WEF dYE kg/yrE AMESta JlonE, B
FB=Z wEF DS kg/dayE FG3te] g3
T vi| #) AH LI L] A o)
o) 7] 1,151.28 | 5,331.82 | 6,483.10 | kg/yr
A #H 0.20 0 0.20 kg/yr
FHES 0 0 0 kg/yr
o] 7] 196.18 265.49 461.67 | kg/yr
o] A x) 4 9 4= 0 0 0 kg/yr |—
9 Bk 0 0 0 kg/yr {
00~ % o 7] 5,490 - 5,490 kg/vr

A

o 4 =

7] 2 il & (ke/day) 6,021.43 | 461.67 15.04 |(
2 il & (kg/day) 0.2 0 0
A B5LE W E{ke/day) 0 0 0
Al E oo 2 ) & (ke/day) 0 0 0
FAEY e v £ (ke/day) 0 0 0

Total regional emission to air

Total regional emizsion to wastewater
Total regional emission to surface water
Total regional emizzsion to industrial soil

Total regional emizsion to agricultural soil

Total continental emission to air

451 .67 [kg.d-1]

o |ikg.d1]
0 [Ikg.d-1]
0 (kg.d-1]
0 |[kg.d-1]

|6.02143E+03 |[kg.d-1]

I:::Il:::l ).]‘C;]‘ 7“} 1

Total continental emizsion to wastewater |I].2 ||kg.d-1]
Total continental emizsion to surface water |l] ||ILg.|:I-I]
Total continental emizzion to industial zoil |[I I|kg.d-l]
Total continental emission to agricultural soil [I] ||Ir.g.d-1]
Usage Step [Emis. air Ermis. Water |show  [intermitert |
1= (2733) 11 Prod 15.04 kg1 0 [kg.o-1] Yes ha
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(4) 7} ScaleolA] wiAE dSFE A=

EUSES RHlolA &5 OO0AIAY dEFsre lEdezRE 100mol $14]
& AN e FER, & AT AT 7 A S8 AF

A A o) 0.04 pg/m, OO0AFFF 2o] 5

Me ge FEoE st

£7].dhald £, WAz 2| L 23 <141 o4t o
4% (z/mol) TE.11 A7 LT 12.7 12.3
¥=4(C) 5.5 Az 2% (mfyr) 1445.1 1088
#oH0) 20.1 A7 F£m/s) 2.22 1.78
AdexelAe 2714 20T - 75mHg % <172 () 47,278,951 1,889,495
& A C b LAl e el % WA ) 1,586,678.12 2,500.87
AdeEelAe B D Sax 25C - 1.78E+03 na/ ¢ "
25T Bl o gxE 1.78E+03 ne/ ¢ = 2047 0.059
. = 2 L 2ed4 A4 0.702 0.581
- Hi Y
EekE - FojAlF Uogl D) 2.13 FENE . 0215 0.324
- o] & - i
Koc-QSARS 2§ g} a&a £5F Mon-hydrophobics - 0.036 0.04
244 (Pa-w/mol 557.288
AT & 54 Readily biodegradahle
OH-2 =4 24 43 1.23E-12
A2 YaAd OO Agat
7 2 o) Z(ke/day) 8,021.43 | 461.87 15.04
[ wmarec | w= [ awas [OOmwa] oo e °
A A el 1.84E-02 | 4.00E-02 | 5.13E+00 iﬁfi ﬂf[ky?:y] ; 0 0 0
o} o gl
PEEN 1.10E-07 | 2.33E-07 | 2.33E-07 S G e 0 0 0
FHEGLE o Fike/day) 0 0 0
H7 (nw'kel | BelAl(neke) | 2.47E-07 | 5.28E-07 | 1.05E-04
Adingky | BH4A (oeghy) | 3.28E-07 | 7.19E-07 | 1.05E-04
Fdineke | B2A(me/ke) | 3.28E-07 | 7.19E-07 | 1.13E-04
AA Sk | 3.84E-07 | 8.12E-07 | 2.61E-07
T o = A=) LR ER 00AHY A o9
7] 6,021.43 461.67 15.04 kg/d
i) & H4 0.20 0 0 kg/d
THEYS 0 0 0 kg/d
7] 0.0184 0.04 5.13 ug/m’
A ®F 1.10E-07 2.33E-07 2.33E-07 mg/1
PEC 73 | AEA 247E-07 5.28E-07 1.05E-04 mg/kg
op | A2 | A 3.28E-07 7.19E-07 1.05E-04 mg/kg
o -
T | ExX 3.28E-07 7.19E-07 1.13E-04 mg/kg
AAE 3.84E-07 8.12E-07 8.61E-07 mg/k
8/ KXg
T |- A7), EY AESF diste] Continental, Regional, LocalZ &3t F% A|A|

1) F7HRA S A + WA wWlE3H20069 TRI + 200619 HI1H 2 <)

) ARG MY + vEY wZ20061d TRI + 20061 1A 2.4 9)

3) WA el $x1g A4 i = %2006 TRI)

4) o 71l & (N 71 -+ ol 71, o) (A ) & 2 ) THEFEPNEF+A7INEF)

% Continental(F =), Regional(tl’dA Q)M e BEFS “574 - A - FHEYF' 2 T8}, Local(A
YA - FBA - BRAEY 0Z FEIT

fins
o3
lo
fm
0
tlo
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3. 7187 d &= A3 (CALPUFFEdY &%)

CALPUFFE R AA Z4=r9] Agabsl st} 434t & A5
(Levy®], 2002; Elbir, 2004;, Holmes$} Morawska, 2006;) H<tol|l= A|&2 0
HME T3 st FobdA &85 v Edo|td (Hao £, 2007, Henderson £,
2008; Rood <], 2008). CALPUFFEP-2 ASG (Atmospheric Study Group) & 3o
(http:/ /www.src.com/)oll A ThE2E BS 4 Qltd. CALPUFF RdL o3 22 5
e 7HA Qo] AR FH T AFEAG g 718 ZAbe] A Zdojt)

o AW LA UF Azl BE FEWE AN Fo] 9
o B9 A0l U@ Ackel AP UF 4 WHAA S ey

7] 2
o T ArM 1A7A 9] FBitsh Azt P vk 3ol T
o HIEA 0PERL BE g E o' 2B MR 43 sHed
o AES ZAHT BT AFFLINE ZAG £ ST
o V1S AREES BT F AT

CALPUFF 292 ZA Al 7FA] 842 FAH ] 3tk (Scire et al., 1990a, 1990b)

AA, 717474 s & (Diagnostic) o S (Prognostic)©] 753 CALMETE &
A bostebA AA 2 AA, BEAE %_LEE]%, HgoeAl, 4713
1

F 59 a73ES Al Hr)EEE =8 4 = CALPUFF
AR, 7174 Agst T 2 JAHF o Ui 2H4E QOLE > UdE, 3AY BE
o] CALPOSTE. &
CALPUFF 249 AlgHPH LS B g B2 234t}
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[l AT]

CALPUFFREE A7 259) A5 oJ3he] $5AIzH50
2] 2002; Elbir, 2004;, Holmes$} Morawska, 2006;), FZo]E X|&F o= g
Edlo]tl(Hao £, 2007; Henderson 2], 2008; Rood <],
EESl Alzhe) ko] @ z]o] gt A eko] Hil, AES EFFSH B X JgoAE
>ejufete] o gk Ry o]o(EHE

oF TSl opolx] BEEHI

2008).

HArG = glof, 3%¥lo] wirfolar {retA]n) 7}

2], 2005).

Meteorological Modeling

Dispersion Modeling

o] =
AR -

ol o
15 1o

HAZH &

1= T
R

gl o] (LEU]/

=

$YHE E3

Postprocessing

Meteorological
& Geophysical
Data
Preprocessors
s oo
Meteorological - — — — — T EE M o
Model Model
CALMET
P = == Meteorogical | — — — — q
I Model |
I I
I I
I I
—_—)
I I
I I
KSP CALPUFF CALGRID
Particle Dispersion Photochemical
Model Model Model
PRTMET CALPOST
Postprocessor Postprocessor

78 X. CALPUFFR Y9 A F7X
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o
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S

Fl 1Al A]2006-30% ()

Ci X IRjpn ¥ ED / BW x AT
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3 oFe).

O]

7]

e J7]F 2¥%E (Concentration in air, C,) :

A AR o] 7° & =
do T B T 8 ©
o e ~ R g <

NG e I =%
Wy N ® N o
5 Tex ®x kT
oo TRT T MM

< ~ o
R B oo
= N om > K o wm mﬂ =
=~ ) o
= ﬂ_rm _E M U_.E ~ W H_.WO ﬁo o
SO wm e E aE& Lmop
(<p) O — fisl

o & 3 X T
T g5k 2PEs 2T &
v N — A ) )
= Wmxm LxE 4 Uw

ol V T Nlo
iy < VN_ N oo g o = W
i 2 ; .

PT e B iy T AR B oo %
2 mw X e x M
LM E S BTk T
Br . 0] SN W m 0
T =T gy oy R

— JN-O ] — ﬁ,O —_—
Y sax &89 221
F 3 e R m o A
5 2Bl s mxE o Mg
N o o} = = =<

m § % ﬂ.._ O_l No ,ﬁo ~
o = ) ) 0 ) =3
S wo S R = M "

g o & ol > T
4 g% S®mwm g N
Ho w o NomdoNr 0 B

N T ol m
Ar jojp oy o/ Ay Nfo  No
T ol T X Ao o " = o
[ ] [ ] [ ]

| A ol

=X

ht, ol &

1.08 pg/kg-day = 1.08x10°

[

Ag o
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= @%(EPA, 1989)
x 70 (years) / 62 kg x 28,900 (days) = 0.951 ug/keg-day = 9.51x10™

ay,

7HAT el
R

]

)
J’O

29 x
2E x

L 3w

3|
R4
==

S
==
=

513 (ug/m)) x 13.0 (m/day) x 25 (years) / 62 kg x 9,125 (days)

513 (ug/m’) x 13.0 (myd
mg/kg-day

7]
mg/kg-day
o 7]

[T A1]

X 7Fo] & E=(5.13ug'm
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o]4 (&, EUSESZ o©]

o
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B

ml

g 3] A|2006-30% 3

298747

(Ingestion Rate, IRing) :

o

791 A FAA

AR
3t

=

Ay2

2l 8.8kg)
[¢]

L o

k<]
pul

RS

]

Ay

e =3%7|7t (Exposure Duration, ED) :
#2006-305 ¥

o2 AL (EPA, 1989)

N

N
A

rE
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| A <))
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[ A]
=5 (ugl) x 1.4 (L/day) x 25 (years) / 62 kg x 9,125 (days) = 0.113 ug/ks-day = 1.13x10™
mg/kg-day
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)

A% A% BE 94 7%

(Concentration in soil, Cs)

Ho

& 3 ZSoil Ingestion Rate, IRsoi)

E

N

A 50 mg/dayE

s

=0

A

o,

54 A 5 (Fraction of Ingestion, FI)

A4

c EGAA 7R JEAF(VER EY

e 374> (Vaporization Factor, VF)

ol

o

e, FAE o A283T(ES

7]

9] =% A7t (Exposure Time, ET,) :

<N
3=

jase)

&)

—

0

7} A

3

D

H-d

3]

ofmjein, AR o #2835 EY 9
A7 1477/ Y, AW =5 AR 229412/ )l whet

ol

)

48

* & & & (Inhalation Rate, IRim) :

79 AAE 5

2} 09m'/day)S ©]&
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T 13.0m'/day, £T%

Y-
3

(

R s |
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2 E N e B3R o5 A283%59] A

% W& (Exposure Frequency, EF)

A

N

oz AR

o

/ERAY 3659/, F/ATAA Y 2509 /)

e =Z7|7t (Exposure Duration, ED) :
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o2 A& (EPA, 1989)
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[A] EYE W] E=7F 1.05x10° ng/ke$] 75
sl st FHL L7 HGH =E G A AL (2E 7]ZF 704)
= E¥F 09E x EPYAF x JAFAT x BFHE x =F
717k
7.49x10° ng/kg-day
sl o] o 3

8.47x10° ng/kg-day

g A AR (=E 7] 7049)
Bl < YYFA Y] =FA I x SFF x ZH/
/ 62 (kg) x 28,900 (days) = 7.21x10° ng/kg-day
seyllo] o g R
T 29% x FT
=z 77k

F A (=& 7]7F 254)
ot

HOmZAITE x SF5E x =& 7]

/62 (kg x 9,125 (days) = 8.16x10° ng/kg-day
sl

55255

=g

aL

: A A
2%
R AF x B =F R

A (22 7
HA x EE-IRIE FHASF «
28,900 (days) = 2.99x10* ng/kg-day
sl

| o &
b

Ny

7] 2. =
:-17—] ,\L]sz_._
S g2 X

| A

=g

A
wEAEAH « EL
/A% x B =F A7

S AR (=2 7IRF 254)
T FHAF < RFFAT x 2EWE < =F
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9,125 (days) = 3.38x10™ ng/kg-day

= 1.05x10* (mg/kg) x 5,700 (cm) x 0.07 (mg/cm) x 0.5 x 365 (days/year) x 70 (years) / 62 (kg)
d g
OO

g

717k
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d g

/ AE

/ AE x %

Bit

T X %

== 7I7H
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sl A
EY

NI
=

=E 7]
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J Yt

= 1.05x10" (mg/kg) x 7.8x10° ([mg/m™-air]/[mg/kg-soil]) x 1.14 (hrs/day) *x 13 (m/day) x 25 (years)
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= Eo
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= %

o

o
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A2 A A
TAEA
7} AYsEE 24

SAANEH7E] Al 4 SARA, #EH PECS PNECY HIEQl {siASF
(Risk Index, RIZ AAFsla, He a4 o532 AAQs= @A o] tHUSEPA, 1998).

w2%ste] Asel BAAY PECE PNECS vlmstel 1 vl 2, 9siA4
(Risk Index, R7F 1.0 ©13kel 7%, s wiAlel @ Yelsiaigel gicn #3ah
e, SIIAS7H 108 Zaake 4%, A8 MAS PEC FEAAE 9154
AnEA A, AT PARAIDNE ST 2} A58 A4 98 271 8
ARRABA AN DANA ANAFE G AR 8Dl 4

oh‘,
o

=

_i_zﬁ—‘

£ 7. 048 A5 29 54

Compartment Risk Index Compartment Risk Index
Watel‘ PECwater/PNECwater 5011 PECSOi]/PNECSOi]
Sediment PECeed/ PNECeeq Marine PECnarine/ PNECarine

. SRS A= 29
OEEEEE

fral A1 +(HQ)= PECSt PNECNA B 2 4] %%H#%% el e, olw] PEC/PNEC

H7} 105t & A$de fgEde] =52 3 | 3

#737ste AAA Az 3% ®). B mm 2 HAMME A A FHQS #
ko] AP AW FHA5E ANAFR)Z FH

2 = 274
ANAGF7E 1.0 o)l By, AMBEAY A 9 sheAel vty APt
(unacceptable). 131 A15=7} 1.00]8ko]t, 0.02 ©]33] AF s 7Hede wou *ﬂﬂﬁ’%

= #E7t 8ttt #AHE 4 Ath(acceptable but need risk management).
A A7E 002 PRkl AE Y =2 A== A FAL F
(negligible)(USEPA, 1998).
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[<]A1]

AF o] FHidhe Aoz Qs FAle YH L e EIL% Fob 2. e s A
Z g 3}7] 93+ PNEC+= E’%L%z‘(Daphma magna) 2] ECs & E77 E&¥# PNEC(10 ppb)E
A&t} dEE PEC T4 OOAFH R, tlex4, ¥ R #Egof gt W] e

Y x]= 0.0001 v]Eke 2 LJEFGT.

ES S ES R T L

ik Z|EF PEC (mg/l)| PNECmatriv, ppb | AT | FH= 25"
00AFd 1 V310 » oo .
X10)-
(EUSES, Local) ’ .
CREE]
- <
(EUSES, Regional) 2.33<10-7 10 0.0001 N
& 1.10x10-7 10 <0.0001 N
(EUSES, Continental) ‘ ) .

« N o A& 95tx] &S(negligible), UA | Z3 (unacceptable)

2. ESAHA

EGAHAY dale 24 #AL FAHA dsl= 24 3A4F fAs, SEA
2 o, EF PECY E PNECE AH&-3Ht.

Y

EFPUAE HoNG A, APl ANFE FY FAMRAY), 20 A
Soz TRL, 4 TR 44, AAEY, L 3N ARt ANAFE 3
At oll, SIeiA55 4He] A% PNECE a2 2] PNECsoil 32 SU5h A}

gao,
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A, AHEY FYA o dig WA e Ao} 2F2F 0.011, 0.011, 00122
ol HE FH Ao gt wWHe] e LA
2 yegd 59 s8], AAEY F g et W] YesATe
= o=

o

7 EYEC | NEcs, o | A% | Ad= 23
&84 1.05%x10-4 9.8 0.011 N
(ESSEAS} %zj";l) RFAEF 1.05x10-4 9.8 0.011 N
' FYA 1.13x10-4 9.8 0.012 N
ol =29 &84 5.28x10-7 9.8 <0.0001 N
(EUSES, 2ol E of 7.19x10-7 9.8 <0.0001 N
Regional) F YA 7.19x10-7 9.8 <0.0001 N
S &4 A 2.47x10-7 9.8 <0.0001 N
(EUSES, 2ol E oF 3.28x10-7 9.8 <0.0001 N
Continental) YA 3.28x10-7 9.8 <0.0001 N

x N @ 43 9alatA &S (negligible), A : Z33A] &€& (acceptable), UA : 23} (unacceptable)

3. FFEAHA

=

ZAARA Y ale A4 AL FAUA Hel= 2 FAHIY FAIY, YA
2 AT u), 4 E PECY ¥§FE PNECE A}&3hoh

=
5 57 2480 Q9457 100149 A9 AN drkn B v,
|

[ A1
A F o] tf3t WA e x]= 1.00]eto] Ik E ko] tf et wlFe] AE] Y x|
= 1.0m]gro] ot ESH EFHE] gish e+ 1.0 vvFeZ L}E}ET).

# AEARASI Lovwel A%, YEANE $e7b ges oY
% 53, Qa5 00 wo R tehd o) ARYHEE TAG S s FE.
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o 13
] Akron U]} The Chemical Database on.edu/erd waaen A4 AT
http:/ /www.ilo.org/publ

275 7) (IO,
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International Chemical
Safety Cards

ic/english/ protection/saf
ework/cis/ products/icsc
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°F 1,400% 2o oj
B354 g4

. . =y A
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_ _ . EPAC A 7] QSAR
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=Ty 3G et
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AAgepe | AR Y T
(OECD, Organization H‘]—O]a (ScreZnir: http:/ /www.chem.unep.c
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. 1 o = =70,
Assessment Report u/documentation ol 2 Mg ool
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R TE R
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EPA 5898144 5A] 28] http:/ /cfpub.epa.gov/nc EQ72S Beoz
ea/iris/index.cfm?fuseac %A ol
"m0 v X
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@® CALPUFFR Y &89

1. CALMETRE &

CALMETE &2 A Al F79 713A5E &8 4+ Utk

CALPUFFS} 585+ dAAIe 1=x179 EZM B2 =5 ASG (Atmospheric
Study Group) & ¥ ]Z](http://www.src.com/) AqM e WS F glon, oA
T SAAYAHRAMHE X (http:/ /egis.me.go.kr/egis/)M A EA I EFFE(Land Cover
Map) ¥ 4% 12 (Digital Elevation Model)9] FE|Z A F3la St} ASGOlA A
+ote AEE o 1 km FF9 =Y, SN B4E Ae= FARXILED 100
m, EXAYEERE 30 mo| oty We Ade RAY we ASGOlA AlEshs
A5 } A Fou, F& AGS EAY de i AAE dE =& A5E
Abgste Aol rtg st & AFelMe IWolM AdE FARLEDY, EXIE
FEE CALPUFF-J dH 2 HIAT F Qe SKYIZD(O]FH 9], 200600 283}
o ofefe] Tl ARG AFAES EXYEARE UYEH AT
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CJBame Grourd
50 sutace waster
s

()

a9 9. A G A YA F (a) EXTEALF (b)

V3RS 714NN F8s = ASOS (Automated Synoptic Observing
System)A} 52} AWS (Automatic Weather System)Z8& F33tal 7Fg3ste] A2 /A
At59F 34 CALMETY ¥ 52 &85t

[l AT]

7| RS ARgSr] flA = YEEHoIA = mde] FAg mejof gir). Ty
b gepseA AFHe fg AgES] JHE0] 217] fg27] wie] vlare] EPACA g
# CALMETEHY S AM§317] feiAle FeluyetoA] AgE= AEE9 F4& WP} of
. FAS W] Py SR ARG e PN oA Zds o] &5t
daqre] e gAs 2y B edd derad pErALo) A Jf¢E SKYi Z99] 7]
WAE dAeE] RES 28350

2. CALPUFFE &

CALPUFFESS Aaatr] Ssjds 74, Adxe, sletede =g siely
84, MEFAE, FE&A(Receptor) 9 AE7E ot 71gAESS AFARE
CALMETEEZ7H Aeld Ags L83 Hr, g2 2ggets 44, =
FA 8, 584 59 A8 = AHEAF CALPUFFEE 9 GUI(Graphical User Interface)ol
PES AY, dEAd AAE B ARE F dd LT AHHFE ol

ol yeRf Y.

—
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3% 9. CALPUFFY g4

ERETE EEE:
Species
Diffusivity (cm2/s)
Alpha Star
Reactivity
stetE A &8sty A4 Meso. Resist. (s/cm)

Henry’s Law Coeff.

Geometric Mass Mean Diameter (microns)

Geometric Standard Deviation (microns)

Scavengin Coefficient (s-1)

Geographical Style (Point, Line, Polygon, Volume)

Coordinate

Emission Height (m)

Base Elevation (m), Effective Height (m)

Stack Diameter (m)

Exit Velocity (m/s)

Exit Temperature (K)

Blnitial Sigmas

Building Downwash

Momentum Flux Factor (0-1)

Platform Height (mAGL)

Emission Rate

Grided Receptor Coordinate

TEA Non-grided Receptor Coordinate

Receptor Height (m)

Flow Direction

Building Height (m)

HEHE Building Width (m)
Building Length (m)
X, Y Distance from Source (m)
[l AT]

HlAS F 000 kglyr Bl E3l=, 00X]199] OO3JAF T4 5kmx5km *]9& giygA]do =z
stSit). AMS-E HHEA A= WGS84 52N UTM' o]t} AEALE 981 AAFZHEL 100m*100m
2 spglen, WS ths HoH Hole A go] F dAo] B 17]9] HlFLeHY
o2 71yt Yl HAJFRAF 7)7He 20069 Ol o 2 diflon, S EE A
SFSIAE 19 A 7SS IAE 157 E o] &3 A o5 ZE o A GH A

A} AAE JER T,

3. CALPOSTE &

CALPOSTEES CALPUFFEEY APA7E AlLA7F 2o}, ofA7|9d
(Ascii File)Z - ulo]] 3} (Binary File)> W2 T H2E Fo(Text Viewer) X
3}

2IYL BAA U 4 glo ofande FAT + Utk - B F Y= FH
Pt Zeadelt FAUY ARE A 29RAY olF, ¥, I, BE 52
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FAF 5+ 9o, AYAR} PARE TPo} o}2Y AR FAF F Ak

7F. 100 m A A A 9] FEA L

e FEATE F7HHQ] A (CALPOSTZH-E A H of279d& ©]&)7}
7b53t}. o] 7] EUSESEH 9] 2|9 % d(Local Model)2Z9} AAXNS #2517 938}
, A FEE A FEEEE BEIE e, F4FH 100 m AHANA Y FEE 4
A th 100m AHAA Y] Frg AAFsY] Aste], 349 dFAS oo 1T

" 10. FFFH 100 m o A

[¢l A1

CALPUFF 2doA] EH= O O0AIYFY] dEere vlade] AFYE 21F 100me)
YAISH A oA Hit sEZ, £ A7 g 2 mjHE FHEFEEE O O0AYF
FH 5x5kmE Yoz &Sl Yk gir]o A AFFE L1F 100m AFANAY FHd FE
OO0 ug/m'ZE A2FE] ATk

rr

Y. CALPUFFE Y A8 FF AL A A)
1) CALMET 29 23

D =YY 99 gn
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P - T Al
X T 5303336 km
bl
A Y Fxn 392557 km

o A 77

5 km

UTM zone

UTM-52

No. vertical layers

5 (0,20, 100, 500, 1000, 2000)

Time zone

UTC+0900

Modeling period

2004.01.01 ~ 2004.12.31

Tite  1: | |
2 | |
3 | |
Year Month Day HH : MM :SS Base Time Zone
Starting Time: (2004 i 1 PP P [uTc+0900 Japan =
Ending Time:® (2008 iz | B | P @ | Update Run Length |

-or-

Mote: run for 1 day starts at time

Run Length: (& |3?B[| |

ITime-Steps J Time-Step

00:00 and ends at 24:00 or at

[sec)

00:00 of the next day

Run Options:

ll:umpule All Data Fields Required by CALGRID or CALPUFF

[]

IUse surface, overwater. and upper ai stations [NODBS=0)

[]

I Use precipitation stations

[]

Dverwater Fluxes: COARE with Ch

k for Open O |

Map Projection: [yTM: Universal Transverse Mercator 5| PDatum: El
UTM Parameters
[Znne (1-60): [958 [n 5 | | =
Projection P ters False (X.¥) at _
Frojection Origin [decimal deg) Matching Parallels [decimal deg) Projection Origin
Longitude [ [e j| Latitude [0 N & ¥(km) D
Grid Origin: Esaﬂ‘m | |3925‘57 I Grid Spacing: km
Kikm] Yikm]
Mumber of Cells: Eﬁu | |5|] I I5 Edit Cell Face Heights |
MNX NY NZ
Browse... Default |
Geophysical Data File Name: IEED_m‘[ |
@ AL A2 99
T ture D
Used: [Use surface & upper air stations (for NODBS = 0] =l
Interpolation Method: [ 7R | Radius of Influence({TRADKM) km
Spatial Averaging: = ves Maximum Number of Stations: 2|

Surface Temperature:

Temperature Lapse Rate:

Default Temperature
Gradient Over Water:

T Read from DIAG. DAT

Use surface station number=:

T Read from DIAG.DAT

the station ID
Use upper air station numberer a Depth m

Below Mixing Height

—.0098 K/m

= The station number
identifies the it

o
the station in the list of
=tations in the run. not

Above Mixing Height

Kom

Land Usc Categories for Temperature
Interpolation Overwater:

From:

1

[EEE] ] To: [EEE]

Use surface stations for Relative Humidity (for NOOBS = 0.1)

Relative Humidity
Dataset Used:

_-|||
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A=Y %70 A 2H2 AR

= | & [ XZEKm) | Y ZEKN | ZH D = | = |X IE | Y IE | SHDE(
il s} E(m) H s (km) (km)
E 2
(ID) (ID)
1 90 461.919 4233.737 22.92 36 192 | 412573 3891.628 27.13
2 98 329.499 4196.69 11245 37 201 | 274.909 4176.114 46.17
3 99 303.59 4195.509 29.98 38 202 | 366.908 4150.142 47.407
4 100 | 478.724 4170.797 843.65 39 203 | 365.596 4125.234 89.98
5 101 | 388.848 4195.763 76.8 40 211 | 426921 4212.794 198.71
6 102 | 116.086 4210.741 145.53 41 212 | 401.273 4171.322 146.21
7 105 | 490.404 4178.256 26.14 42 216 | 499.05 4113.774 714.2
8 106 | 510.987 4151.133 39.52 43 221 | 413451 4110.584 263.05
9 108 | 320.359 4160.209 85.45 44 226 | 386.613 4038.777 172.99
10 112 | 289.959 4150.495 54.6 45 232 | 332.153 4071.754 21.31
11 114 | 406.681 4132.835 150.71 46 235 | 380.751 4023.012 179
12 119 | 321.394 4127.043 3448 47 236 | 313.24 4016.164 11.04
13 121 | 451.844 4115.114 239.7 48 238 | 363.341 3996.731 170.62
14 127 | 406.775 4092.099 113.66 49 243 | 293.479 3956.352 3.56
15 129 | 276.346 4073.022 25.187 50 244 | 34472 3942.295 248
16 130 | 536.745 4094.044 49.36 51 245 | 306.606 3937.592 39.5
17 131 | 360.599 4055.986 56.36 52 247 | 348.641 3919.275 93.52
18 133 | 35397 4026.439 62.59 53 248 | 366.054 3946.909 407
19 135 | 409.623 4008.487 24221 54 256 | 339457 3882.775 74.4
20 136 | 473.808 4047.551 140.66 55 260 | 309421 3840.492 4451
21 137 | 424451 4029.574 97.99 56 261 | 276.942 3826.226 458
22 138 | 534.203 3987.641 1.29 57 262 | 341922 3832.056 62.84
23 140 | 298.236 3986.857 26.93 58 271 | 492.386 4088.619 32091
24 143 | 465.612 3971.277 57.28 59 272 | 456.941 4080.764 210.49
25 146 | 333.325 3965.721 61.14 60 273 | 423.892 4053.863 170.75
26 155 | 461.102 3891.999 36.8 61 277 | 536.649 4042.853 41.22
27 156 | 308.001 3894.266 74.5 62 278 | 472.059 4023.485 82.56
28 159 | 502.918 3884.652 69.23 63 279 | 438.865 3998.645 47.44
29 162 | 448.399 3856.049 30.83 64 281 | 495.619 3981.445 93.27
30 168 | 384.715 3844.854 73.32 65 284 | 401.445 3948.028 221.38
31 170 | 288.74 3808.445 27.72 66 285 | 42477 3936.016 32.95
32 175 | 254.202 3817.75 476.35 67 288 | 476.792 3927.58 10.7
33 184 | 270.551 3711.022 19.85 68 289 | 398.23 391942 138.65
34 185 | 235.8 3687.453 70.85 69 294 | 463.863 3860.712 445
35 189 | 273.17 3681.217 50.39 70 295 | 401.812 3853.232 43.19
@ FE717%4 A5 dE
- A=Y F 7N AH AL AR
TH Z34 (ID) X ¥ (km) Y ¥ (km)

1 47090 461.886 4233.947

2 47102 116.2 4211.428

3 47122 325.053 4108.095

4 47138 540.332 3988.072

5 47158 300.856 3888.506

6 47169 174.577 3844.014

7 47185 235.957 3686.647
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2) CALPUFF 249 23

@ W stetEde] 29 353 54

EEECEED) CIE
=A% (g/mol) 78.11
Dry (Gas)
Diffusivity (cm**2/s) 0.1509
Reactivity 8.0
gl g)44 (Henry’s Constant) 0.04
Wet
Scavenging coefficient (1/s), Liquid 0
Scavenging coefficient (1/s), Frozen 0

Humber of Species Modeled: 1 Species Librany:

EENZIENE

|
=]

Row Up |
Row Down |

=]  Quick start

(Diy (Gas) | Diy [Particle)
Diffusivity
(em**2is)

Species Alpha Star Reactivity

(s/em)

Meso. Resist. Henry's B
Law W

S02 8.0 0.0
CH2CHCI 0.1509 1.0 8.0 0.0 4.00E-02
BEHZEME 0.1509 1.0 8.0 0.0 4.00E-02
HOX 0.1656 1.0 8.0 5.0 3.50E+00
HHO3 0.1628 1.0 18.0 0.0 8.00E-08

HO 2.0 25.0

Add Epeciatl Insert Species Delete Species Row Up I Row Down

g T3
X F% 533.006
MEE] 3927.881
Z5E°] (m) 10
=544 (m) 05
HEEE (m/s) 5
v &% (1) 30
vl =% (ke /yr) 71605
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Humber of Point Sources in Control File: 1

Edit Emission Rates

Load BPIP...

Downwa
Method

Edit Building Dimensiong

?hIISE [Huber-Snyder / SchLﬂman-Scirt_'I

Z L T |

Momentum Hrdicu

Initial
Sigmas

Add Row

Inseit Row | ~ Delete Row|

Mumber of Point Sources in External File: D e I Default |
File Hame: | I
]

COMITS T | Cancel |

P1 34891
|
W o=

7% =
X1 3 (km) 532.862
Y1 #3E (km) 3927.951
X2 #3& (km) 532.938
Y2 #3E (km) 3928.09
X3 3 (km) 532.614
Y3 3 (km) 3928.269
X4 FH3E (km) 532.554
Y4 3 (km) 3928.118
Hj =% 0] (m) 10
W= (kg/yr) 96905
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Number of Area Sources in Control File: 1

Edit Emission Data

Coordinates of the corners for the highlighted
area source [can be any shape)

Source
Hame
M

Effect. Ht.
(m)

Base Ele. Initial B

(632938 | 392809 |)

(m) SULEN | ([53z8s2 | [3927.951
Upper Left [k'm]

Upper Right (km)

Mdam| lmﬂﬂnﬂl Dahtaﬂonl

(532614 | [3928.269 |)

Row Down | Row Up | Lower Left [km] “532'554 I’ 13923'”3 I)
Lower Right [(km)
Number of Area Sources in External File: D A | Default |
File Mame: |

3) CALPOST 2d 43

[ Run all periods in CALPUFF data file(s)

Process every nth period: |1

ing Period

o Year Month Day HH MM - 55 Base Time Zone

Starting Time:  [2004 0 o | o [[o |[o |[uTC+0900 Japan =l

Ending Time:@® [0 0 _ “ _ _ Update Run Length |

or
. HNote: run for 1 day starts at time

Run Length: & [0 | | Time-Steps jl T'T:;iisp I]IJEIJI] and ends at 24:00 or at
Source Contributions Recepto: [ Gridded Select Gridded Subset
[ TOTAL conc i [ Subgrid Complex Terrain Selectbisciete S ubset
[ Apply Scaling Method X(new) = X(old) * [0 | + [0 |
[T Use Hourly Background Concentrations Browse.. | Default |

Background Data File

R AAEAG Avke B AE FEAEE ARt 13
o3}

AME BEe Fadch ohle 1YL

2
o
il
=5

AA Fol =29
dstdh. F3 100 m AH) FEgh 615 ug/m’ 02 A
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