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— C—C unsaturation (e.g. acetylenes, acetylides, 1, 2—dienes)

—  (C—Metal, N—Metal (e.g. Grignard reagents, organo—lithium

compounds)

— Contiguous nitrogen atoms (e.g. azides, aliphatic azo compounds,

diazonium salts, hydrazines, sulphonylhydrazides)
— Contiguous oxygen atoms (e.g. peroxides, ozonides)

— N-O (e.g. hydroxyl amines, nitrates, nitro compounds, nitroso

compounds, N—oxides, 1, 2—oxazoles)
— N-—halogen (e.g. chloramines, fluoroamines)

— O—halogen (e.g. chlorates, perchlorates, iodosyl compounds)

(2) AN FHH A A2017-45, A27A158 Fa1)
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9) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.

10) OECD Guidelines for the Testing of Chemicals, Test No. 301: Ready Biodegradability.

11) OECD Guidelines for the Testing of Chemicals, Test No. 310: Ready Biodegradability - CO, in sealed vessels (Headspace
Test).

12) OECD Guidelines for the Testing of Chemicals, Test No. 302A: Inherent Biodegradability: Modified SCAS Test.

13) OECD Guidelines for the Testing of Chemicals, Test No. 302B: Inherent Biodegradability: Zahn-Wellens/ EVPA Test.

14) OECD Guidelines for the Testing of Chemicals, Test No. 302C: Inherent Biodegradability: Modified MITI Test (II).
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15) OECD Guidelines for the Testing of Chemicals, Test No. 111: Hydrolysis as a Function of pH.

16) FHE A3 (2011), =% REACH &% S5AF ML 8 Brple Addz 4.

17) OECD Guidelines for the Testing of Chemicals, Test No. 303: Simulation Test - Aerobic Sewage Treatment -- A: Activated
Sludge Units; B: Biofilms.

18) OECD Guidelines for the Testing of Chemicals, Test No. 307: Aerobic and Anaerobic Transformation in Soil.

19) OECD Guidelines for the Testing of Chemicals, Test No. 308: Aerobic and Anaerobic Transformation in Aquatic Sediment
Systems.

20) OECD Guidelines for the Testing of Chemicals, Test No. 309: Aerobic Mineralisation in Surface Water - Simulation
Biodegradation Test.
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21) OECD Guidelines for the Testing of Chemicals, Test No. 106: Adsorption -- Desorption Using a Batch Equilibrium Method.
22) OECD Guidelines for the Testing of Chemicals, Test No. 121: Estimation of the Adsorption Coefficient (Koc ) on Soil and
on Sewage Sludge using High Performance Liquid Chromatography (HPLC).
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23) OECD Guidelines for the Testing of Chemicals, Test No. 305: Bioconcentration: Flow-through Fish Test.
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25) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.



T =

=E5 o

7]

I9FPE =)

S

A o T 2 o) ® X _tLtﬁT_n_%ﬂo_eidu. mﬁﬂe_m_]_muﬂﬂonma
H T w9 NHEHT S o wWHTE BN NS X o W
g WER g RERE MR WU o o B KNS
T wp® WEEPE TP o g BT F
{ e e R S W B = — L~ = <)
— ~ X = R C koo GOSN ST an N ﬁ.io il
o K ozn @ @ W ooy A e DA T L R
Uiy > 3 Mo R g T e o Xy gy P oy
ok & = B = ral = G B o 2o ) 2 o
Hoos < up o T QO dy < W o e O
A% wiTR 2TLE Seoei2is B EIESCf
__WL ﬂ ﬁ_l Eo J.A-O \_._.o E_lm_wafN\ moﬂwwm ﬁl QLHO_ IZ_.O 1_A_.O Hmﬂ_ 1__/|1_ R ﬂﬂ‘%ﬂm Mus.u__
m%dﬂw mor oy n_rmmﬂﬂlﬂa iamﬁﬂo_m__'iw_mﬂwvﬂ_rm E,ﬂﬁo%.%ﬂﬂﬂ@.
y T M T W Loyl 7 Mk N F L
¥ TRs? i p wPTRdTTy ¥ 7 LT 5k
~r % ~
= o - o Rz W ﬁla_;lx_.xmgrm = ao%ogmr% %0
ﬂr.7i T Moo o wﬂi - Mﬂamaﬂm%%ﬂ N | Ewpr%a_eoﬁi
0 R — < — < | HP 0y S =~ R o
B ~ W W < 5 Kooy OB S i
o W o oo N of = Mo py A ek _ X' o oF ol
! ) - . -] ol =Zo . ol X N
ST LiEr ppad TiglerfI g Ts<fRIT
op o X _H:. " A W ~ \L} o = ! = 0 g AR ok T 8 Lr.ﬁ T K
©w g R B ERTEEh L wog o P
o o Ry R TR o k1 An RV < o) o o i
s ol (5 P —_ = N Mo — E~a [P S a < erid
~ O m VR o Z Al PR = S NG o X
T TTET wpdE 2T, %, 2 Sawen Rl
—_ __ 0 ; L o— > © X =
ATy ETNT o e i LU T GO0 o 2nTw-. 2%
o T F oy S X0 T o o N = g S H
WL PR PRE NPy ) B RET
T o amg PEpD ECE xR ow™ B 408 g
uwcu] AATM ..ﬁﬂﬂo o ~ o o mlgaﬁlue No %o ,:1_4/L\]1
L E 5 Moﬁliﬂ o o= O B o = H =T %P&Ed o
Mom % G- P o o L T
OMJ:._H;H :.__-dﬁ = M Mo tLEHo_EMMMQE e R0 = ,L._qurx
I PR I T o A ol o T fo D e, =~
= n _I,Mﬂ ~ — e Lt.XxAJ-
ﬁu;ﬂﬂ =T =207 hdﬁawﬂoo_aﬂl&;mm ﬂlevjﬂﬂ‘ﬂa_%
Wmei . . ﬂumﬂ%mﬂﬂoﬂ.ﬂﬂ . (q%ﬂmmﬂoﬂe
= 1 o Ao BT O ON K o Mo ) T
oF T Ko W of ofF W OEe R oo R T

26) OECD Guidelines for the Testing of Chemicals, Test No. 203: Fish, Acute Toxicity Test.
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27) OECD Guidelines for the Testing of Chemicals, Test No. 202: Daphnia sp. Acute Immobilisation Test.

28) OECD Guidelines for the Testing of Chemicals, Test No. 201: Freshwater Alga and Cyanobacteria, Growth Inhibition Test.
29) OECD Guidelines for the Testing of Chemicals, Test No. 210: Fish, Early-Life Stage Toxicity Test.

30) OECD Guidelines for the Testing of Chemicals, Test No. 212: Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages.
31) OECD Guidelines for the Testing of Chemicals, Test No. 215: Fish, Juvenile Growth Test.
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32) OECD Guidelines for the Testing of Chemicals, Test No. 211: Daphnia magna Reproduction Test.
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33) OECD Guidelines for the Testing of Chemicals, Test No. 209: Activated Sludge, Respiration Inhibition Test (Carbon and
Ammonium Oxidation).

34) OECD Guidelines for the Testing of Chemicals, Test No. 218: Sediment-Water Chironomid Toxicity Using Spiked Sediment.

35) OECD Guidelines for the Testing of Chemicals, Test No. 219: Sediment-Water Chironomid Toxicity Using Spiked Water.
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37) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.

38) OECD Guidelines for the Testing of Chemicals, Test No. 208: Terrestrial Plant Test: Seedling Emergence and Seedling
Growth Test.

39) OECD Guidelines for the Testing of Chemicals, Test No. 227: Terrestrial Plant Test: Vegetative Vigour Test.
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40) OECD Guidelines for the Testing of Chemicals, Test No. 207: Earthworm, Acute Toxicity Tests.
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42) OECD Guidelines for the Testing of Chemicals, Test No. 222: Earthworm Reproduction Test (Eisenia fetida/Eisenia andrei).
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47) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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o] 5 58 OECD 7tol=g}eloll A A Fak= AOT 425 StatPgm Z4F 2 1385D0]

Aot 4 Z2 O A Ao e} 5 BAY FAFS 4SS F UTh

(W) 54 2SN ELHILA A2017-4%, ASBALIE )

48) OECD Guidelines for the Testing of Chemicals, Test No. 420: Acute Oral Toxicity - Fixed Dose Procedure.
49) OECD Guidelines for the Testing of Chemicals, Test No. 423: Acute Oral toxicity - Acute Toxic Class Method.
50) OECD Guidelines for the Testing of Chemicals, Test No. 425: Acute Oral Toxicity: Up-and-Down Procedure.
51) Acute Oral Toxicity (OECD Test Guideline 425) Statistical Programme (AOT 425 StatPgm). Version: 1.0, 2001.
52) OECD Guidelines for the Testing of Chemicals, Test No. 402: Acute Dermal Toxicity.
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54) OECD Guidelines for the Testing of Chemicals, Test No. 404: Acute Dermal Irritation/Corrosion.

53) OECD Guidelines for the Testing of Chemicals, Test No. 403: Acute Inhalation Toxicity.
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Aol B4 Gge Bk o ARAE Fu, AAH A%, 4% BE 59,
9 A 54 E== PF A5 5o Prhd 5 Atk WEERHY PR

55) OECD Guidelines for the Testing of Chemicals, Test No. 405: Acute Eye Irritation/Corrosion.
56) OECD Guidelines for the Testing of Chemicals, Test No. 406: Skin Sensitisation.
57) OECD Guidelines for the Testing of Chemicals, Test No. 429: Skin Sensitisation.
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58) OECD Guidelines for the Testing of Chemicals, Test No. 407: Repeated Dose 28-day Oral Toxicity Study in Rodents.

59) OECD Guidelines for the Testing of Chemicals, Test No. 410: Repeated Dose Dermal Toxicity: 21/28-day Study.

60) OECD Guidelines for the Testing of Chemicals, Test No. 412: Subacute Inhalation Toxicity: 28-Day Study.

61) OECD Guidelines for the Testing of Chemicals, Test No. 408: Repeated Dose 90-Day Oral Toxicity Study in Rodents.

62) OECD Guidelines for the Testing of Chemicals, Test No. 409: Repeated Dose 90-Day Oral Toxicity Study in Non-Rodents.
63) OECD Guidelines for the Testing of Chemicals, Test No. 411: Subchronic Dermal Toxicity: 90-day Study.

64) OECD Guidelines for the Testing of Chemicals, Test No. 413: Subchronic Inhalation Toxicity: 90-day Study.
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B Aol AF(TG 47D el histidine £74 WHol(his- —
Hist)e} th7+2] tryptophan &74 WHolrp- — trpHE A RZE sl H EA
Hol(point mutation)& ©F713te 3FeHEH ] WHoldAdS WU o AY
A=l o3k DNA @719 X8k A, 243 #de 3 Sd9H01E 27 HOH
”‘fﬂiﬂfﬂ AN@EHol o3k Holdd F dF ofn| ks FAsH] A% 7ol

[)
= o579 IuS T8 e FAA =dHe] wEde HRH

et

W) TH7F NIFAZE ol &3 FAA o A F6N(A P H LA
A2017-4%5, A57A 247 1)

TFEA oS FUATE BAS g L ERF AZE ol8F
GAA o) AUIG 4793 ZHF AE 28] ARG 48Dz TR

(th ARAEES 0|83 FAFAY AN FYH LA #2017-4%, A5%
A25% 1)

GAA L FA

F7HAR] FASAS Gty A8l FHEH= AFS i vivo TFF T
X E A3 UDS(unscheduled DNA synthesis) Al&(TG 486) E A2 M EE o] &
S 4°“1]4 A o] AF(TG 483), BXF/F AXA A

65) OECD Guidelines for the Testing of Chemicals, Test No. 471: Bacterial Reverse Mutation Test.

66) OECD Guidelines for the Testing of Chemicals, Test No. 473: In vitro Mammalian Chromosome Aberration Test.

67) OECD Guidelines for the Testing of Chemicals, Test No. 487: In Vitro Mammalian Cell Micronucleus Test.

68) OECD Guidelines for the Testing of Chemicals, Test No. 474: Mammalian Erythrocyte Micronucleus Test.

69) OECD Guidelines for the Testing of Chemicals, Test No. 475: Mammalian Bone Marrow Chromosomal Aberration Test.
70) OECD Guidelines for the Testing of Chemicals, Test No. 478: Genetic Toxicology: Rodent Dominant Lethal Test.

71) OECD Guidelines for the Testing of Chemicals, Test No. 483: Mammalian Spermatogonial Chromosome Aberration Test.
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WLEy 2399 AQIG 2D 1@, Rude T olge] Frimom
Rale] RAE FHS, dh o9 AT, ¥4, el Pelsrd WsE
FFATE FAA Zols} vk

(W) HANFAMWANDEH LA A2017-45, A5%A12% i)

A9 ARG 4108 wopigs BAn AAEH APL oy,
ARBAE BAe 7% G447 deel Y= JUEFE Folste] APRA]
BAke] Aol mAE A, 53 H7184S %517] A% Adelth AREAL
BAke) 713 A7l Feldt ¥ Buk Az Pl Q4 AY IR, FAS,

KX

F448 2T, YR

72) OECD Guidelines for the Testing of Chemicals, Test No. 421: Reproduction/Developmental Toxicity Screening Test.

73) OECD Guidelines for the Testing of Chemicals, Test No. 422: Combined Repeated Dose Toxicity Study with the Re-
production/Developmental Toxicity Screening Test.

74) OECD Guidelines for the Testing of Chemicals, Test No. 414: Prenatal Development Toxicity Study.
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75) OECD Guidelines for the Testing of Chemicals, Test No. 416: Two-Generation Reproduction Toxicity.
76) OECD Guidelines for the Testing of Chemicals, Test No. 451: Carcinogenicity Studies.
77) OECD Guidelines for the Testing of Chemicals, Test No. 453: Combined Chronic Toxicity/Carcinogenicity Studies.
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78) =RAATEA013), S o) S92 A FRAT} A47)E AR AFRIA.



=3 A AESH o]l § Ths Aol X

1 &

&
=

]

2

@

o
T
)
o=

0
N

SR

=

o, =

3}
=

AEE 9%

]
=

1 =< 3ol disi 4

A

d

A A

T

A=

+

o
—

u} ]

)

~
o

‘mo

o

el

131¢]

-
st

A
Z EU A

=
)

BN
1A 479
3 R=

=<}

o}

7
2547

=
L

EU

7F 2

=]

P

T

< EPA
tth. DNEL, RfD, RfC ¥+ DMEL, ECR

-

|

7HA

15
9

)

%

H

o
EPA

°©
yal

-

|

Bl

‘]

A
ik

A ol A

shol
R
AASOE 10T A8

QI

) .

=

3

G

(AF)

PN
T
P
T
| -

T

2

7HA

7HA

Jl &5
5= HAolA

]

I

]

o
L

[}

—_
fite)

Ho

B7HA

A

o

(V)

tA

BHA S

10
10
10
10

P
T

3 7}A

=

L

4 FFol ot

[3 13] EPA¢]

M
No

o

54

(FEA Ao R)

jzel
50

OFX

o

Ne

o

1~10

A Az 28 19)
A NOAEL-LOAEL 4

dose[concentration]-response for human health.

80) ECHA(2012), Guidance on information requirements and chemical safety assessment Chapter R.8: Characterisation of

79) http://www.epa.gov/risk_assessment/glossary.htm
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HIHAZ Aol el Ui A9 718 g-RAA Y | 72 -4 IF
< 1 O¥Ad - AT tARES Aol AS? 1°
(interspecies) - 7]} zpolA 2.5 2.5°
% o ey - A > b
(intraspecies) ~ ool 10 10

- ofu/g-oukg 3 3¢
=77t - O}YRA-YHA] 2 2
- olF/3-THA 6 6
- BF-0E Wt A4
F-iks & o e 1 1
& Al @ e 2ze an
- ol A5 A4 ¢ A 1 1
tolel e A C oAl Az AEA 1 1
a) F8F =AY o(Allometnc factor, AS) 1A
b A%, = 2 ARV B % B E 5 9
g A% & 9 AR T4 A4S BY 9% TFE 4T
d 3= 9%

AiA A AL H(Allometric factor, AS) AABDE 2 7+ TS A7)
A AAolH, APBE =9 AT hHrAES LA AAC e BlFS
HAS Ao=Z [® 1518 &3
[ 15] A3 2=ALH AR

A45E ¥ A5 (kg) AR vs. AME*
Y ERat) 0.250 4
o}-$-2(Mouse) 0.03 7
3l ~ ¥ (Hamster) 0.11 5
714 3] 1(Guinea pig) 0.8 3
E7](Rabbit) 2 2.4
A%o](Monkey) 4 2
7} (Dog) 18 1.4

* Age] AFL 70kg o2 7M.

81) ECHA(2012), Guidance on information requirements and chemical safety assessment Chapter R.8: Characterisation of

dose[concentration]-response for human health.
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AR ~A Y F(Allometric factor, AS) UAF= F(species) I+ ThokA &
BA3H7] 98 AAolH, AldsEe AFo tAES st AA el it
H S HAS Zoz [% 16]8 Fste] A &3}

g S0, =&9 100,0008 7 3 He ot A=(107)o) thdk DMEL-S
A3t S o] &3ty the o] =% 4 gk 10° 2 100 ¢ Y=
T2 ZEA Y Iyl AT, A7t tigk DMEL AA Al AEF WA
AAI=EZ B F ot

725 125
- I corr corr
10 7> Uetll= Aaxddas = AF <. . xHILF ~— ~ASx25,000

¥ HILF : 18F-A8%F 9 A
*AF: A, 78R 54 AR JEH 9 ol whet 2717 24 H
* AS 387 2A YT (Allometric Scaling) U=F

BMDILI10¢] AHgo] HAX b 3% T259] AHg-& A3k BUDLIL0O
BMDS| @Oz E EofF WelE st o] MoluW T5E ASHES
Aok AR Wt Hel Aol Aadel WA Aee T

& ootk [£ 17899) sgsts RE FHAG4E Fitel Hgsnz
Qo] Aol 10,0008, Aol Aol 50008 z+z 23,

‘2 WAS W & BMDILI0L o] &3t DMELS =&l Wow,
l

[ 17] DMEL ==< 913+ ‘& H7Hs oA e HriAs

B7HAGAPY 7 AL FF AP 71E 7%
T W o 10
T 3 B izi 12
ol Aol 7)Y 10
Hl 24 (4: BMD/T25= NOAEL©] ©}4) 10

83) ECHA(2012), Guidance on information requirements and chemical safety assessment Chapter R.8: Characterisation of
dose[concentration]-response for human health.
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(Wh 23 I A =ECR) =&
n|== EPA oMY HrteE FE AL IS Esle] AR 29k ZA)
(cancer potency, ql)& o]&3le] St g AAPL gL 27 7
LA wEE-whe WY 2ol APuuA RIAMS)ONA qle] 95% A1)
e =2AHFAY 3o HAE wdgMe g =4 e Fa.

[FgAH =&F-v-3 H7 ZFPY

AZF A =3 (OMS, Linearized Multistage Model)
P(d) = 1-exp[-(q0 + qldl+ q2d2 + ...... + gkdk)]
g >0andi=0123,....Xk
A(d) = 1-expl-(qld + q2d2 + ...... + gkdk)] = qlxd
P : =DM S FE
A = [P@ - P(O)] / [1 - P(OD)]

A& =¥ (linear model)

RR=1+ AXEEFTE, T2 RR = e(BXEEFTE)
RR : ol ¢ wli(relative risk)

B @ cancer potency

7|ES ol§ 7hedt £F-wE HUF ARU FES Afde O
AL & oy, F2 uw3 EPA e AARAZITFHWHO) SollA grg
ATH AAEH] A9, -8 HIF GdAoA g E TdH =&Y

A A FAHE A =EFHEY, AF, AR HFH =EFF 9L U A
Zﬂ%—klﬂz, ECRS 4F=3th ECRO o] 10°RT £x oo o&) A
A8 +H7F ASAE AAHT

rr

=

23 ek 935 = A =& (mg/kg/day) x T (mg/kg/day)
23 3 % = 10° = T A3E FAY Wit FEo| ofd
23 T faE <10° = T HAE FAY T FEY

84) THAFAATLA 22006305 TSIENA HIe] tidEA AAVIE, Ak 2 g Sl B3 A, .
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A FF sstEdo] T AAHE A1IxA2E [EE 419 A2s JHE 2
UEoA mE R - S84 e iR s A AHEE 55
4o dgl ol H7IE + e AEE 875 22 ). TFHE sk 4
A JAoNA xtFAIY SAEH7 = Wl S8E + Atk 30 Al [E
£ 2] T10. S8 AAme] FA8dEl ol 19, ZR/A - 234 JI7H] & BHAE
Aol A dAs ZAAE o]l He ASe old B HIME o ot
Z, Az A 108 ooz Ax P FdHE= =2 dste A=

|

AE wE dZARE Do BFA - FH4 WS dop BT, 201580
= 100&E o], 2017dl+= 70E= o) 2018‘4 50& O] P, 20199 20= o)A
20209 10502 wAHoz 3o A3e

b= EFEA tde] olyHEtE 7&‘%"3 = ovr“ “2‘4_01 A= —‘Héﬂ
o

o
BA A A w2H7keh AL sjok AT metd FaAol He
S22AEE Sol 1B, BREA Oato] ohd UutEd 5o A4S uF
4, 554 ABs) B8 Faso

B AEY 1 3EE Fx
2 AR Hol ] EAH A UEA R HHE E¢TEATG L
AAgA oY A& FFHs= AEESE Twod ¢ oy IFFRTFEF AdAY
Ao =Ed gEo] ¢ Eolxt o]o H|3| =7 A([Bioaccumulation)o]# =&
T 20 WE g4 HdHY AHRE FANE U 35 w27 EollA Y
o2 zist=s #AHL u|sitl 3k, AEX=A(Bioconcentration) e o]&E =
AEo 22 F st w=7F oA seEdY wxo HE o
Ao g F7IHE AL ToiH, 21T AW Fo &IE7F =2 Ao wet
HolAl&e] o]Fo| oF HHE 35td wwr} ziﬂr%-t— As ordit). o 7] A
AL AE=s=H =249 9guE BEF 2T &7 l:—T<‘>‘(Tox1(:1ty)<>]
2ol Qe T -AEY " dEE IS vH= AHAES Ty 3 3}
445 7 EH4E OFE A9 HolAkse GAZMA] S35 < 1]9} A Ej
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AZARE ol g3t RRAFHY] N WS FAT F Gk ASelE
NZARE FEIo] WMEI HUH PHOR WFA - FHY SHEL L
ST 4 Utk

AZARE &3 HVIE HAY ASE ol &ste] FAAA {7 - FAHA
THEAS Btttk HAYE AEE EE4 - 554 54 9 IT tools &8st
AFAE - SAY FHEAYS 1 & Aok tiEFA IT toolZ+ PBT
profiler2} (QSAR7} glow, EA IT toolol] A|FS FA &

40 ths] A e FHS 2P S o8t I
=245 gQlsit gvk IT tool &8 A #7182 T 9]
&, f715%, SFE, #Es E42 [T toole] Arg-©]

o
o,
X

- ESAA SHEEAS sty A tiEFH IT toolZ2+ ¢
PBT profilers?, Ambit XT82} (QSARZ}F SJt}. PBT profilere] 735
CAS No. =& £49 x5 dgste AT =R A3E IAT T Ao w-¢

Ambit XT= AE 2 MAE g5 4dstd 474 - %

z2agelth Jeht 271 U gl BL MAY BT e A

b BEsl AWS F7kE 278 & vk IHEE MAYToE 3

e FAsE AR AUARE BAH AT BN 9 F8sitn
(e}

ox [Ir
)
I\

(QSAR =3 IT toole] d¥-olm, &9 Fxo @y 3o AT
FBFAE ol&ste] EdY 54E& dFsts WHolt T2HoE FAF
=459 24 2 54 =3 fAsina dAlske Aolrg T B A
A B4 A9 QAR AHgol HEsHA @k (QSARS BEF =219
So] tFsiAl sl o, tEZ el 2 o2 OECDS Toolbox$}t EPI Suite?} Stk

85) http://www.pbtprofiler.net
86) http://ambit.sourceforge.net/ download_ambitxt.html
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LMCe  d o)A oA OECD Toolbox8NE tTrEzeurs £ glon
Read-across®} Trend Analysis ®2] 52 53 4

EPI Suite8®+= T Ago=m b9 oF Z2IHAELS 5 AIAZE +
o, s [ 189 dF z=2a98S T3 FF/A -FHAL € 54& &<
3 4 ok
[ 18] ZFA-=2A H7lol o] & 71538 IT Tool T+

|
dz =279 u-& Vet a9
£4
PBT profiler P,B T AEROWIN,
AOPWIN, BioHCwin
QE]—% =] V‘Z_]“H 2= ’
BIOWIN $7)189 574 2 74 YR KOAWIN, KOCWIN,

EPI o = = o

it - LEV3EPI,

uite BCFBAF o] 9| A EF=A<BCPH . MPBPWIN, STPWIN,

WATERNT

FENE Rk :

HYDROWIN et ey 71 WSKOWWIN,
ECOSAR oF 54 T WVOLWIN,

R4 A, IT tool & shvte 7&% B dRAEL 713 222
At EAAE JFAF nUIRAZ syl IT tool 7|&9 FF39 %
=2 A S F=& 533

ARTE AN & Atk B4 94 skt ol 7]
=z

87) http:/ /toolbox.oasis-Imc.org/?section=downloadé&version=latest
88) http://www.epa.gov/oppt/exposure/ pubs/episuitedl.htm
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[ 19] dSAEE S8 74 - 84 549 B71 71+
254
ARACP)Y BHES 3R e
P VP
= > 60d > 180¢
. Eof > 60 > 180
4o
PBT profiler ] 9] 55
H7E = 60% > 1809
(QSAR =2 BIOWIN 29} 3 w37t mEA &s (FE <0.5)
- BIOWIN 63} 3 AT AR o N = A & <22
HYDROWIN ZhrEel o W < 149
= A
244@) BNIE 55 2213
B vB
(QSAR S5 EHAT (LogKow) 4.7 < LogKow < 7.6 | 5.2 < LogKow < 7.1
PBT profiler BCF BCFWIN Rd& %) 1,000 5,000
Ho|Al&o| AESY I 2 ¢ dui= s 24
(o 8% HoleD ) BMF > 1
Edo] SEAY TR Lste AL N
dob Q= AR FAHA02 IR T PaAe BA7 B EE B
AR A5
Ao A F<] H+ (Dmax aver) < 1744
A4F (MW) < 700
Ao &2 4ol (MML) < 434
=49 S22 83= (0S, mg/l) 0S = 0.002 x MW
FAMe BHEE F57 =4
olF =4
J D2 &
ard ga | B0 fﬂt’;ﬁx‘l LCs(96417h) < ImgfL
= 27 A
a4
olfF =4
o} A)
286 9IS =4 NOEC < 0.01mg/L
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3 011 | 1108 | 10~100% | 100~1,000% | 10008~ |%7} 7} &=
OECD TG 111 pH T 7F 23 O 0 O P
OECD TG 301: o] &34 O O O O O P
OECD TG 302(A~C): =A = Ea]A [ J [ J p
OECD TG 303: 874 A%/t =145 [/ P
OECD TG 307: %]'73 AZ/5H =714 M) P 2 \P
OECD TG 308: 34 A%/=8 Z/14 o P 2 VP
OECD TG 309: 34 A&/5H F714 M) P 2 \P
OECD TG 310: o] &34 O O O O P

~ a1 OECD TG 117 n-Ser8/% ErlA%E O O @) O B 2 VB

7717 DECD TG 305: AE5=A4] [ ) B 3 vB
OECD TG 203: o] & JZA=A O O O O O T
OECD TG 202: EHE gA=A O O O O T
OECD TG 201: 34 95zn AAA) O O O T
OECD TG 210/212/215: o1& wHd=A [ [ J T
OECD TG 211: EH= G EA o 0 T
OECD TG 420/423/425: 34 72754 O O O O O T
OECD TG 402: 34 72954 O @) O T
OECD TG 403: 24 &U=A o o o T
OECD TG 404: % A=ZAEAA O O O O T

=4 [OECD TG 451 Zol4 O O O T
OECD TG 471 7] o] O O @) O T
OECD TG 473/487: X5 WSAMEE o] &3t JAA o)A O O O T
OECD TG 474/475: N¥5&& °| 83 =4 O O O T
OECD TG 486, 483/478: =7} S A=A o o T
OECD TG 421/422: AJ2] & &g =4 ~394 ° o ® T
OECD TG 414: #7184 [ ) T
OECD TG 416: 24t A& =A o T
OECD TG 407410412 WFE 6] =4(28%) O O O T
OECD TG 408/409.411, 413: HFEEo =4(90) 0 T

P4+ NAFE, @ NIAGM AEFE (FF AAAE AF B8)



Az - FUA] EFE F2AT] S HE BrtolA GAHCE AdARE
48 F JEF e Zo] AFAE &8 dAd dial resdn. 2
ANEGETG 111, 117, 301, 310)0] wisiA= WA GLP 7@ Adxzs
AEsf ok 3tH, 1 9 FH7IAFE non-GLP AlEAE BHf oo uet 24 n
HAY AF3 2+ (QSARES =33 IT tool ¥ classification, grouping %4
=7 AHEE AT

D NFAETE FEF BF

ABARI FEAGE DAL DARARFHY BAY Fo] b5
of o met Zepach GLP NEARIE e AF F/HHA wAY ARE
2FsAE gout, MAY ARE HASHATE BE AR U@ AF ¥
ik,

ARAYe B Ala@%oﬂ% TG 111, 301, 3100] Qlou}, o] & Esld:
QRS FA AL HAFHY DS BN, BAA HIFEE
g+ e TG 307/308/309(ﬂﬁxﬂ wgel ABART Bashe,

TG 111, 301, 307, 308, 309, 310 A @AE7} =5 GLP 7|&<S wzkS ool
=T Y AESs 9% AldARTE SERETA & 5 Tk

[

Lo e

Ao A AP ELS TG 111(EEE/E Aol FYstH, ©

I Fe s 5*0101 % 7bssith a8y SHA4e &9l
HE2 BCF Ftol o AFAE 7 & ¢ 9o, TG 305 &E +5%5)
GLP A&@A 87} 9ohd Log kow #ETHE BCF #+S $AA o2 Agksich

A= vrEA] GLP AdARE A ZSA| 0, 1224 .

o
D& O APW F GLP AFARI R EAGE APARI
BZ213 Ho7} o] dA 9 g =3 HolEH = non-GLP Al dxs 2
IT toolS Z3+3+ BIAY a2 T8t <L = 9k

& =, AFAEAS AT AFEH TG 307, 308, 309(wiA1'H wizt7]) Z
TG 307, 3082 GLP A@A&7F FAR A5 o1& tAlsty] # AFAET}
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408/409,411, 413

(& 21] BRAFH4 2 54 B HAS H7F 7+
N AEA]
] o] & 2 FE LT 70
AP BMEE FFH P P
5 3 > 60 > 60
OECD TG 309 | wHz7] S > 40 > 602
OECD TG 307] ®H7H7] E¥ > 1209 > 180
L NF HHE > 180Y > 180
OECD TG 308 | W47 s FHE > 1209 > 1809
OECD TG 111 7483 ANgHel s g 534 7FE 2
OECD TG 301 AR3NE AE Ao dg g 53 7E Fu
OECD TG 302 I ARG AE Aol sk sld 53 7F #Fu
OECD TG 303 | Z714 stAe Z9gAd ANgHel s g 534 71 H2
OECD TG 310 w2 A E3) A Ao dg g 534 7E Hu
_ — N Z=Z Al
244B)2 BHE £ —— =48
OECD TG 305 HEF3EA4 (BCF) > 2,000L/kg > 5,000L/kg
OECD TG 117 |&&-&/& A5 (LogKow) 4.7 < LogKow < 7.6 | 5.2 < LogKow < 7.1
SAMY BMgE F5F =4
OECD TG 203 o 54
OECD TG 202 =HE =4 LCs0(96417}) < Img/L
OECD TG 201 274 A
OECD TG SE
210/212/215 NOEC < 0.01mg/L
OECD TG 211 EHE 54
OECD TG
AT =4 <
420/423/425 87 =% EDs < 300mg/kg
OECD TG 402 I LDsy < 1,000mg/kg
5 LCso(4413F) < 2,500ppm(7]—£), 10mg/L (Z7),
B 0] EA]
B 5 01 38 EA Z_ &, 1AIZE ool
gl H B X i N
-Er ;E o]Au %o}x—l }\]’o‘loﬂ/\-] oF 013___} =7]
OECD TG 451 ok Ee A4 ¢ dFAH T FAZHA
AE718AAM 13 2 2AF 31824
In vitro 7
OECD TG 471 Zoiuol
OECD TG 473/485 In vitro G A o4
In vitro 4+ AANE HolYy BEA =
OECD TG 476 o nA wol = a8 =2
OECD TG 474/475 In vitro 7 =4
ZF7F In vivo &R
OECD TG 486 =4
OECD TG 421/422 A2 54 (2=2849) i
OECD TG 414 A2 = (B ot A 2 FEAY AFA AN TEI dAY 4
ot Froh= 8} AV dE= EF
OECD TG 416 A2 %4 24 o) I T TET A RIS =
OECD TG
HIEE =2 Q]
407,410,412 5ol 58 (28<) HHE L Zo) 93] AlA FUTEAL
OECD TG dod 7ls4ol = 4
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22A : wj A7,

TA, EPE WEF 45

1A A e @4uE W5l w2t A7, s4, EDHE=E 3
AU 8] AR iRl HiE Hl&o] AR HI, olE &85t HtY AFE
7HAS WEEFS 452 5 Aok
[ 31] &A= HFol wE mAE viE vE

. qAE #E HE
HE T& g9y o7 HEd | Auye a1 g o
1 A= Open/ Closed 2k AU 5% 6% 0.01%
2 EF(=A) Open/ Closed Ak AU 2.50% 2% 0.01%
3 E3(=A) Open/ Closed Ak AU 30% 0.20% 0.10%
4 A& Open/ Closed Ak AU 100% 100% 5%
5 A& Open/ Closed 2k A 50% 50% 1%
6a A& Open/ Closed 2k A 5% 2% 0.10%
6b A& Open/ Closed 2 A 0.10% 5% 0.03%
6c A& Open/ Closed 2 A 5% 5% 0%
6d AH& Open/Closed K] Ay 35% 0.01% 0.03%
7 AH-& Closed 2 A 5% 5% 5%
8a AL-& Open/ Closed Ml A 100% 100% n.a
8b A& Open/ Closed Ml Ay 0.10% 2% na
8¢ A& Open/ Closed Ml A 15% 1% na
8d A& Open/ Closed 7l A9 100% 100% 20%
8e A& Open/ Closed il A9 0.10% 2% 1%
8f AH&- Open/ Closed 7l A 9 15% 1% 0.50%
9a A& Closed 7hl A 5% 5% na
% AH-&- Closed Nl A9 5% 5% 5%
10a A F Open 7Hl A 9 0.05% 3.2.% 3.20%
10b A& Open 7Rl A4 100% 100% 100%
11a A F Open Ml Ay 0.05% 0.05% n.a
11b A F Open Ml Ay 100% 100% n.a
12a A F Open/Closed 2k A 2.50% 2.50% 2.50%
12b A F Open/Closed 2k A 20% 20% 20%
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sedimentation

| GROUNDWATERI SEDIMENT I
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oulgtt. 1y EFO BAHA AbEe mE HjEel o3 LARE AFYA
TR WM Brlske AL, I Hze wlE2 B4 olE Rt s
CHA] B BopxA gdcms Joedde Iz mjEe] o FoAA<= 45
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Parameter

Remark

Water solubility

M ofo
HL?{_'.
> ug

54 Al 29 Bl EAS /A
3 7hE] o] of U&E}. T 34 A5 =40
Eofl Oigt 3= A =
FA = (first estimate) 22 7S & ¢
Bgvl=o] bicavailable form o] 2 Z o]t}
kinetics of the dissolutiong nH o EH

B7hgy el A dol Fhssie,

Vapour pressure

HAegor A
28 oA 1E-6 Pa)
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Fe BP9 {713
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etk geb 230 57
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Adsorption to
aerosol particles

ti7le] EAskes fFEY 52 o2
ol ot wepA doj2Ed A 4
2&(Fassaer)o] A9 1o] Hzd v 7
Z(e: 1E-6)0] Z7|¢oZ AFEE ojof st}
vk Bl A4 ghol JoH I s
ARg-ghT)

Octanol-water

Ry A =EH/
=44 BulAs Kp
water-soil,

S/ BlATE a5 A-sA g
A =z

A3t gk a1 2FlA

I;?)ﬁ?i(cnig% water-sediment, SEHAY 4" BelAS Kprt
water-suspended AHEE ook 3t}
matter AR&
Biotic and abiotic 0 o =59 Tl A= biotic and abiotic degradation
degradation rates rates7} 02.2 A= ofoF e,
=55 o] A o &0 Uidt o] FES FV|7F o
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7N :
(0 ) Surroundings

—  Advective Flow

Suspended solids

Air
—1 1) —
! b 4 t
' ;"'% v v
B B i *  Solid/Liguid —*
Primary Settler Aeration Tank Separator
2) (5)
e/ _ 7
e e
9. o
() i |
v

Dispersive Flow

Bl

Bottom sediment

s biodegradation
[27 19] skA 2] A A (STP) =9 7h e
W S¢S 2T R FE 4L AF 712 A
StA B AL (STP) S MlEF 2 55 28-S fsliA e st elAlde] &3,
A, FaE v 59 AFHR] 7€ AR [F 34]9 24
[ 34] st Alde) 712 AR
Parameter symbols unit value
Capacity of the local STP CAPACITYstp leq] 10,000
Amount of wastewater per inhabitant WASTEWinhab [l.d-1.eq-1] 200
Surplus sludge per inhabitant SURPLUSsludge (kg.d-1.eq-1] 0.011
Concentration susp. matter in influent SUSPCONCinf (kg.m-3] 0.45
St 2 A (STP)Ol tig 718 ARE 722, g dF, SE§L/5 &)
A%, SHEA AR STP) A 9 13 AR S5 355 2Rk

- 162 —



[ 35] 13 Qs S5 45 49 Ws

o pud

symbols explanation unit

HENRY Henry’s law constant [Pa.m’mol ]
Kow octanol-water partitioning coefficient (-]
KkDbiogtp first-order rate constant for biodegradation in STP [d"]

VP « MOLW
ENRY =
HENH SOL
[ 36] 3] A 48 ¥

symbols explanation unit

VP vapour pressure (Pa]
MOLW molecular weight [g.mol™]

SOL solubility [mg.1™]

[ 37] Bdo] Ba) B4 mE AR S5 45 D W]

Test Result [hl_ila]ite Constant[(lic_l] Ha][fd]hfe
Readily biodegradable 1 4.7x107 15
Readily, but failing 10-d window 0.3 1.4x 10 50
Inherently biodegradable 0.1 47x10° 150
Not biodegradable 0 0 oo
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[ 38] wiAE "= W&

symbols explanation unit

Fstpair fraction of release directed to air by STP (-]

FstDyater fraction of release directed to effluent by STP (-]

FstDsiudge fraction of release directed to sludge by STP (-]

Z SFAYANLETPEZ G998 B 13 ‘3-"‘&‘311 = 4d5E L 03,
0.1, 09 ] 1EoE Y, fﬂlﬂl g log H, S&-&/5 E¥lAI5 log Kows
ZIEe® ko] AXRIRE o]&ste] sk A “(STP) s &% WA, A,

sHAE W= HlES AT F Ao

_l

A, st A Y AIAETP) Y] BFRHF2 O oz Avtd & Ao

FEFFLUENT. stp — = CAPACIT Y;,p WASTEW, 1.
[ 39] R/ A4 =
symbols explanation unit
CAPACITY Capacity of the local STP leq]
WASTEWinhan Amount of wastewater per inhabitant [l.d'l.eq'l]
EFFLUENTj, Effluent discharge rate of STP [.dY
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o2, st Y AL STP) S BE s&5

rr

0 doz Aud 5

Clocal,;; = Clocal,; + FStp,.,

[ 40] ¥= 55 A W=
symbols explanation unit
Clocaliy concentration in untreated wastewater [mg.I™]
FStDwater fraction of release directed to effluent by STP (-]
Clocales concentration in substance in the STP effluent [mg.1"]

FElocal -10°°

Clocalyy = [a;;NTstp
[ 41] 9 FE Y 8
symbols explanation unit
Elocalwater local release rate to (waste) water during episode [kg.d™]
EFFLUENTStp Effluent discharge rate of STP [.d"]
Clocalinf concentration in untreated wastewater [mg.1"]

mRlgro. 2, kA B AA(STP) 2] th7] wlE 2 T 4oz Akt

ik

E stp,,;, = F'stp,,, « Elocal

water
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(3% 42] 7] W= A W=

symbols explanation unit
FStDair fraction of release directed to air by STP (-]

Elocalyater local release rate to water during release episode [kg.d™]
Estpair local release rate to air from STP during release episode [kg.d™]
9ol o] e olgst] AW srAAAHSTP) A A=

TR 71142 PECew™ FAINA S PECoa= A3t H 82T
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B F 5EA 5 A2 2% £: 94 /€W 37 A% 5%
44 ARG BA B BT JRE B 22H EF F
BE FEAA, AAA, 24 3YEA 5 58 AR, AYF 29
0% FENE o] &

Bk AT - FUIAASATA A|2014-48% [BE 5] YA H}
A%k AA =E2ASF AR o]8sH, UA =EAFE wek A
Ed AHF 50mg/day & A&

FrE& - HRAASATA A2014-485 [EE 5] A BrrE AT
Al =FA A5 o83t A&7k Yot 100% 2 714

dLdFT Aol 23N 0 EESARPIR F T FHStEdd EHe
ANZHe omlsi, AR dat #2835 EF Add HUAARESY =&
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‘:q' '21“74/%101511X]g:11 A(‘)]?_]_-gl ﬁéﬂ- EOO]:X];]]%_ lj_% i]_{'—_}_

(Fa : FAFEFAY A2 5700ch, FA/FEFAY ofdo] 2,800cm, %
AR A A<l 3,300c)

-3 3 FHAS  BAY olF AW3E AAD AE =E
0.07 mg/em B - A< 0.07, ojdo] 0.2)

NRFFAS  EF F BgEL] wRo) xF

4 w71E2 0.1, g E42 058 A&
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AHA =EHvE, T OtE AHAE e R ste SeEddd e
SH7HE 9rlstH, &M A F9 AR HAAGo A DAk FstEE] i

= + Aoty &H|AL AFY Argol wel FEEE =F0)
A A7} Yo 9 947 Z833 Qo] 3FER = vol AL &3}
A3 A =ego] BQ3thI) B g ABIRF =27 FRH o 3

MR =E2R 7 IR o R o [O9 2013 o] 2uAd wel 3T

2EA: = o5

[Z2& 20] &¥A =597 24

194 - WA AlFe B 2

AA .‘t%/\lb}ﬂ W =EH7HE Ad 2o JIAs

@A TEANA BlE dA AU L0 wet A =Ede AT

91) Y H3A(2012), ARIA=EASF N 2 HZ
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7h 187 &¥A &3 7t didste A5 A9 2 =242 &<

aHA 2270 A2 At T sl amolA Tdd

oA AEe] Agoz uAyE

LS

© 2o dEY AEo AZE e =E

C AETS oF A4 EE Ah AT A4S F HolM Bdo] xF
A% AAANA WASE WA YA FHE Bhol TFE T

2 =&3=2

AR =E2WUhe oF =23 39 ok oF =28 FY, IR AF
(FA), AHFE HE ST 22 ol o 2AdT. 4vA =EH 79
522 DNEL#S] HlnE S AFd o3 =& HAEE £33 T e FRE
At Aotk Al 714 =E2AE(FY, AY, A wE =EF AHHS
zkzy i A=l thell A& 7hed e Fal sk Al4bste]of ghrt93)

92) ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure
estimation.

93) ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure
estimation.
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[3E 46] WA =297 8 =& dHAS
28 ddA = B 3
CAF(AFEYE, ) SAA 4
wex me | BEFREY BREAS
CSFEWRE, A", AzidE) Jdcq 5 AR
CAEAHGE, AEgE) T g8
AE W BAEFF AE(FFH], F5 5)
o s2dol, Ax) we
CAFE ASTHAEEY, 3ARE, 2R, 25,
A3 AHEF o)
AR e
_ 2 7]
-CAS Hls 24 B
Qo) A
sese 54 | - gals SN
 Z7) e =) T
- Bl A= Kow, Kp) 5 H
§EEGE, )
JUE(EE, 28) w2
Xigitl E
ﬂf"ﬁniglq i 7R oolg EE
EETE L AR g5 4= APAE F1
EEEERER
CAF AHEFE T AF AEE, AE WH) AETE
A (AL HFHLT AEN) 24 B8
AF AHE FH L EZ7|IZHOER 2E2/[AEFAIT (= &HA
ALF7)(ZsE3HE AFATL, AL E 25370 SEW7L A A
) Z8)
e HaATE, YU AEAS 4D a4
- q ST =, Al =2 S 514 _
HEEE AL | ans@i3), 9018, M1Rss ORI
Y AE AR RAED £3) 5 o
(7P ConsExpo
ConsExpo 4.1 33, #QIE AF, 718& 254 5= ¥ES &8A
AEFe] =EHFS AAkslr] sl RIVM(the Dutch National Institute of Public
Health and the Environment)oll A 71t md =2 7hzto] A FTo g =&
S0 2A =24 27 AAEHA Ao AT =E2FE A5 7 de 2E
o|t}.94) ConsExpo EE 2 AME-3H EFSF WA= AB|A; AFol e =&

94) RIMV(2006), General Fact Sheet. ventilation, room size, body surface area Updated version for ConsExpo 4. RIVM report

320104002.
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At ol Jbsata, S FBW ohUd BEol U AL B APE
BAE 9% 4 vk gdsgEd 0@ §Y, A%, 4T wEF 2L
7 wER2e] gkl =3FE F3F 5 Arh ConsExpo R AEH
AFEA NE 1R g A dolEuol 2E EFHT: Y3, SR ol
e Aol fact sheete] ABH9) sl o 2l 27 2

AR EH, SAEFD AZAAAFN), HAE A|ZID, AA A
A E99, DIY xﬂ%wm quol EE B TA AEFE WA} s
ConsExpodll& =EAIYUE 27F WAE o Qlo], ZH2 AFe =& 54 @A

D{i:l
%
of
r
)

wEAE MRHCl LEHE WAE £ AT AFE A2 UE AF
WAL AAA o), AFL HusE 54 dHuse] tE B gEo] 27

wow AaAr

Z7] AU & 7|Hto g F71E AREALY] d™o] 8 7H = Mg 3~117H 0l
P = AAS Hsl ad AERIE, HEAZL, AFEAZE SOl tigh
ARYPHo] EyH, A d AT =F HEE A% Aste] AYPHAT
59 = H 2 2l %é—’?ﬂ(mass balance) =Edo] o]&HT

%
ConsExpo9] 44 A= - =
sheetol] 7] Fto] Al&H AFT- ©]<9 Xﬂ%iil{ %7P7} 7V o}Uﬂ °] 7
ol &= A&7 A =& S AT dYHT ASE JYsid %4.102)

[ 47] ConsExpo =9 U] 7]1& 7k 1 AFL
TE& A FT AR 25
= 7V B, A4, A A,
A A we) 4 A AE
AR A=Z 4 AAA AAAE, 2714714
o= A AAA AR, 2zHol, BEF

95) RIMV(2007), Cosmetic Fact Sheet. To assess the risks for the consumer. RIVM report 320104001.

96) RIMV(2006), Disinfectant Products Fact Sheet. To assess the risks for the consumer. RIVM report 320005003.

97) RIMV(2007), Paint Products Fact Sheet. To assess the risks for the consumer. RIVM report 320104008.

98) IMV(2006), Cleaning Products Fact Sheet. To assess the risks for the consumer. RIVM report 320104003.

99) RIMV(2006), Pest Control Products Fact Sheet. To assess the risks for the consumer. RIVM report 320005002/2006.
100) RIMV(2007), Do-It-Yourself Products Fact Sheet. To assess the risks for the consumer. RIVM report 320104007.
101) RIMV(2002), Children’s Toys Fact Sheet. To assess the risks for the consumer. RIVM report 612810012/2002.
102) RIMV(2005), ConsExpo 4.0 Consumer Exposure and Uptake Models Program Manual. RIVM report 320104/2005.
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AU E 254
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Bt i A #YAF
S S 25A
2715 AFA
7HEE A ASA
& 254
AYAEFE) Joint sealants, Assembly sealants
FEY HZA, Y HEAA, 24 L
4247 HAACINY H2A), v vie-E
HZA, 7HIE HZA, B HZA, 9A
H2HA, SHE HAZA, 2z oly HEHA
oy s | 292 5 igiééijﬁw%@@%) 27,
e A Uihe, 5§
A He-g, W&
A i, S0t i
7 ek g E, Joint colour
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HOE AF
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200235 E  ‘fYPsEEd AHEAH 2 SAMAMEHECETOO)” 7t 7iEst
ECETOC TRA(Targeted Risk Assessment)& theFdlt 4=3Fo] ©HlolE e} HHE
neo s 3eEdEe IS AEFH R J St e TR 2006

FE AddE 78 3EFE FAREACHSA 4 =

TEStAA & AF FAFCE IE HIME AAG F U EE AL
HWAHD JTh10d =7 HAL ¢4 7|9 JE=E o] &= oy, 20099 WA
2RE+= dAd 7iRte] 2d E2 djExEHI T § 7|RkelA g4 rimto =
HelE WA 71 & AHoE F= A2 AR dgo mE =& A HAH o]
FHste] AR AAA o w AdE gRlsta Hag 2XE HAY & Jve= A
olt}y. ECETOC TRA v3.0 Z21#2 ¥4 & o] A (http://[www.ecetoc.org/tra)&
Fotd xR ESIY AEE & QT B wdld e 16719 AlFol| ol
712 #s 7H dHlolguo) 2~ EFetal lof, o]Ed tiEiAe B dYHTE
dEstH =2FS H7HE ¢ Ao 718 o] AFH AFT o9 AFL
2% P77t 7hssiH, o] Afole AR AR = S % dgws
AR5 E HlolE o]0l JHstA H 106

ECETOC TRA¢|A+= ECHA &%7|wo] A" X Ao wgl E 2z
[F3E 4]0] AAA AEFWFPC, Product Category)® TF+EH AZ BFE A}
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© AFHFPOAM= FstEdo] Agd =Fo Wt T/ Zednh
AEdTFe Az dACdAE LHEHA FATL, SFHEA) SA9 HF
ARG TEANA BstE o]l AMEE = Eoket ddst uHER. o=

B0l OF =E2F Y A AE BoblAel AgFE HASE )
ale] HFLve] B3 =EWHE A3 nefA

103) F=A71EAT42011), 73 AsF=HALYAES eSDSOl| HFHe kAU AW AT &
104) ECETOC(2004), Targeted Risk Assessment, Technical report no. 93.
105) http://www.ecetoc.org

106) ECETOC(2009), Technical Report No. 107. Addendum to ECETOC Targeted Risk Assessment Report No. 93.

107) ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R15: Consumer exposure estimation.
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Z4]: ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure
estimation.
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Z7]: ECHA(2010). Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure
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A2 44 45 W 4 )
Dder A9 w2 4 mg/kg/day
PI ANE BT & glg
CA HEHUA cm®
ZE] Dder = (1 X CA X FQ x TL x D x 1000) / BW FQ AL events/day
TL = T cm
D IR glem?
1000 W SHA
BW A= kg
Doral AT =E 4 mg/kg/day
PI AF AR & glg
v A AE ¥ cm’
73T Doral = (Pl x V x FQ x D x 1000) / BW FQ AHERIE events/day
D A glem’
1000 H A
BW A= kg

Z*]: ECHA(2010). Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure estimation
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3 AR R8kE 2 (D)
4 ghdl 9 BEAQAHAE o9 FR/ A/ v7d
[f5 ¥ A A’
5 % 3 AE -
6 A F+A ) 2
[ZA A8 ¥wA]
7 &4 o /R
8 2158}
9 244717] &4
10 347171 A4
11 & o3 %A
12 e A 9 AA
13 Ho A4 9 AF
14 H71= A 9 Ay
[37] &)
15 a7 ZA - (FEE) 2
16 253 29 9y
17 T 7|44 - T =
18 A7 BA - TEFE
19 27| 4A - B 48
[ 34 3]
20 | 84 7]
233 AH]
21 e A2E
2 AR &4
23 AAYE 3 Fd
24 a5
25 ZUHH
26 A73A%
[FRAARA ¢ ANA#E]
27 EREEEREEE
[He B3R
28 A B
29 & RS
30 337 BT
31 ObH /3 B3
[-3—7}7‘(]5&7‘(]]
32 SHFAEZEA
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EU 38&4 vWjEA T

» IC =1 4 9 FY

Table Al.l - Al zof g vWjEAF

A i LE%ES
E4Emgl) | F7I1%MPa) | ZEMC | MC=1b | MC=1c | MC = 3%
a 0 0 0.00001
1-10 0 0.00001 0.0001
e 10-100 0.00001 0.0001 0.001
100-1,000 0.0001 0.001 0.01
1,000-10,000 0.001 0.005 0.05
>10,000 0.005 0.01 0.05
T(tonnes/ year)
i {1,000 0.02
>1,000 0.003
B 0.0001
(1) : Default
Table A2.1 - EgHzAD 3k &A=
] e LEXES
) A -
E485mgl) | F71%(Pa) | EEMC | MC=1b | MC=1c | MC =30
10 0.0005 0.001 0.0025
4] 10-100 0.001 0.0025 0.005
100-1,000 0.0025 0.005 0.01
>1,000 0.005 0.01 0.025
T(tonnes/ year)
¥ {1,000 0.02
>1,000 0.003
= 0.0001
(1) : Default
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Table A3.1 - AF4# Aol tha wjEA <

ey
uc @i s 494 5%
2o %iﬂ;ﬂ% %JS; = uce] 01 0.1 0*
3 (Iol2E A 1 0 0
194 2) 0 0.05 0.95*
26(4) 5/ AFEA7H) 0 0 s
38(4) R 5A), 50(A AEAA) 0.05 01 08
41(S)FE, 98oH 0 0 01
41(S)9FE, V)goh 0 0
48(&-u) A)) 1 0 0

*& regional continental TR FHEYSE 7k UmA UCE 44 Edo= 7+
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- IC=2: 33}F: 7= 33EF
Az Table A1l.1
E3H(=A) Table A21

AP A A8 Table A3.2

Table A3.2 - IC=2: 3}stx<d: 71x 3st=d Aol A b2 ARGl tig s &A1

e TESTES

E 485 (mgl) %719} (Pa) t7] A4 £
<100 0.65 0.25 0.0005
<100 100-1,000 0.8 0.1 0.0025
>1,000 0.95 0.05 0.001

<100 04 0.5 0.005

100-1,000 100-1,000 0.55 0.35 0.002
>1,000 0.65 0.25 0.001

<100 0.25 0.65 0.005

1,000-10,000 100-1,000 0.35 0.55 0.002
>1,000 0.5 04 0.001

<100 0.05 0.85 0.005

>10,000 100-1,000 0.1 0.8 0.002
>1,000 0.25 0.65 0.001

AAA g HET 5 e
S HEZ KL
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= IC = 3: 35FY : FA ASHE e
E3(ZA) Table Al.1 for UC = 33 (S3HAl)

Table A1.2 for UC = 33 (%A

Table ALl - IC = 3: 385 « S AHEE = sstdddolA E3(EA))UC
= 3391 Aol the wEA

3l W) &A 5
ki ggd= Z71%(Pa) | EEMC | MC=1a | MC=1b MC = 1c
(mgl)
a 0 0 0
1-10 0 0 0.00001
. 10-100 0 0.00001 0.0001
100-1,000 0.00001 0.0001 0.001
1,000-10,000 0.0001 0.001 0.01
>10,000 0.001 0.01 0.025
4 T(tonnes/ year)
o <1,000 0.02
5 >1,000 0.003
pak! 0

Table A1.2 - IC = 3: 3183} « FAd AHEE = st Aol A EH=A)UC =
o

3321 9ol 3t viEA
3 | ZA
A g8l %714 (Pa) EEMC | MC=1a | MC=1b | MC =1c
(mg/L)
Bk 0 0.00001 0.0001

E§(=A) Table A2.1

2} 7 A8 Table A3.3
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Table A3.3 IC = 3: 3}8t3¢ : G0l AH&E = SEEFPolA AFAE AR
gk v =A<
3 &4 4
uj 2] B4 =
€43 Z71%Pa) | BEEMC | MC=1 | MC=1c | MC =30
(mg/l)
a 0 0 0.00001
1-10 0 0 0.0001
] 10-100 0 0.00001 0.001
100-1,000 0.00001 0.0001 0.01
1,000-10,000 0.0001 0.001 0.025
>10,000 0.001 0.005 0.05
%4 T(tonnes/ year)
o <1,000 0.02
¥ & >1,000 0.007 0.0005
214 0
B9 0.0001
(1) : Default
% F2 . UC 7HElaLg] 33(FxHA) ol g A3 ARgolA sl&2 4la
27y Edo] & A WA g EtE A

$o] 7hgH T
(e}

oA ME=2 A7l okt T

MAA ARE-

e MESE

5L 2~ olo
2(:1]%1‘:_1‘ - BT

gg 2~ o]0
Z<:]l El- I BA @
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» IC = 437 AAIY
A Z Table A1.1
E3H(FEA)  Table A2.1

AP A AFE Table A34

Table A3.4 IC = 4 7]/AAFA A A AAA ALG-o] g viEA

. e o &A &
£33 =(mgl) Z71%(Pa) MC = 2 MC = 3@
<100 0.0005 0.0005
7]
>100 0.0005 0.001
¥4 0.0001 0.005
=) 0.0001 0.01
(1) : Default
AAH A HEE 5 A
H7lEAg . A& T =
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« IC =5 AU &=
A|Z Table Al.1l for UC = 9(AIAA <} H7HA), 15(34F)
A Z Table A1.2 for UC = 9, 15

(FFefell A4keF < 1,000 tonnes/year Table Al.1 4 -§)

Table A1.2 - IC = 5: 7WA/7FA AN A A=zl Wit vl ESAH

@4 <2 v & A5
E 43 =(mgl) %71%H(Pa) Batch Z4Y A&3A
7] 0.000001 0.000001
l‘Eﬂ—/F 3) 4)
18 g & 0 0

1) Hl o] AFZAA o e ethoxylation? F43} ol ABEAA ] B4k
2) A& 9, wol& AUZEA Y sulphonation®} sulphation

3) HIE AUTL EAol wEd <03 % (e 4% = 0.003)

4) WE AU TA W2 <01 % (He] 4% = 0.001)

E3H(=A) Table A2.1 for UC= 9 (AMAA <} H7HA and 15 (343F)

E3H(=A) Table A2.2 for UC = 9 (M AL H7HA) and 15 (3H43F)

Table A2.2 - IC = 5: 7/§A/7HH A EHEAD W3 v A

A heAT

A BES | alupe (A4 v Aue e | 94 | eses
7] 0.0002 0.002 0.00002 0.0002

H 0.0001 0.00001 0.0009 0.0009
1y #H7E 0.0073 0.0081 0.0032 0.0081

A9H A HET 5 e

MR ALE . Table A4.1
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Table A4.1 - IC = 5: 7WA/7HAANA HAH ARGoll thet wiEA

uj 2] 4 - Hj & A <
uC =W E(mgl)| F71%(Pa)
2,7,8 9, 10, 11, 15, 41, 47, 50 0
3 1
5 0.0005
” <5,000 0
>5,000 0.01
<5,000 0
35
>5,000 0.05
<100 0.05
36 100-2,500 0.2
2,500-10,000 05
>10,000 09
38(A ZAl) 0.01
38(5F A48 0.05
<100 0.05
38(F¢, s =) 100-5,000 0.1
>5,000 08
<10 0.005
] 10-100 0.015
<10 100-1,000 0.15
1,000-10,000 04
>10,000 0.6
<10 0.0015
10-100 0.075
10-100 100-1,000 0.125
1,000-10,000 0.25
>10,000 04
48, 55
<10 0.0015
10-100 0.025
100-1,000 100-1,000 0.1
1,000-10,000 0.15
>10,000 0.225
<10 0.00075
10-100 0.03
>1,000 100-1,000 0.075
1,000-10,000 0.125
>10,000 0.175
A E 4 5, 35(A& A AF) 0.0005
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ucC £3) =(mgL)
<25 0
2(4 2HA)
>25 0.005
3ol =E EAHI),
(% PEA A, 19(H1 & 0
35(& 2/ % 7HA)
7 0.01
8(7H8 & AF) 0.95
8(3H43%) 0.8
9,15 1
50 0.99
10(4178 A ) 1
10(3H4-%) 0.8
1028} 05
11 0.8
26 0.025
0.8
36(3H¢F) 05
0.1
09
36(A A A %) 08
05
0.1
05
03
36(71 €} 02
0.05
38(A 2A) 0
38(FF, U8 0
38(& e, WetsE) 0.1
41(21-8-°F) 0.25
1(77) 0.05
47 0.9
<10 0.1
10-100 02
48, 55 100-1,000 04
>1,000 0.6
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o % ol & A &
" uc E4SEmgl)| Z71%(Pa) IeA®
2 0.0001
3, 36, 41 0
5 0.0005
7 0.001
87 & Al%F) 0.01
8(3HF) 0.001
9,15 0
47, 50 0.01
10 (A1 A=) 0.002
1038 %) 0.0001
1071} 0.01
o 11 0.0001
19 1
26, 35 0.002
3B(LEF : AxA, T 09
<100 0.05
38(&ek, HtEE) 100-5,000 0.01
>5,000 0.002
<10 0.2
10-100 0.1
48, 55 100-1,000 0.05
1,000-10,000 0.005
>10,000 0.002
Hrl=Ag : 488 F fl+
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IC = 6:

ol

299
A%  Table Al.1 for UC=9 (A78, M&AA|) and 15 (3}78%#)
A&  Table A1.2 for UC = 9 and 15

(Yhekel] AYAikeFo]l < 1000 tonnes/year®]™ Table Al.1l 2 &)

(ot

eH(FEA) Table A2.1 for UC = 9 (A8 /A& A)
E3(&A) Table A22 for UC = 9 (A7 /M A A)

A A A8 Table A3.5

Table Al.2 - IC = 6: FFFHNA AFHA ARGl thgh wiEA <+

3 wj & A 4
ucC )7 ¥4 EY
9 <1,000 tonnes/year 0.0025 09 0.05
» 1,000 tonnes/year 0 1 0
39 FF, Hle YA 0.1 0.05 0.8
A 7| Ef 0.05 045 045

AAH LS HEY 5 Qe
W7EAY A8 F U
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- IC = 7: 7}=E7 ANy
A% Table Al.1 for UC # 10 (ZA4A))

Table A1.3 for UC = 10 (Z4A))

Table A1.3 - IC = 7: 7}57F&ARF ol Al AAHUC = 1091 -9l thigk s =A<

R =T

. A .
i 28915 (mgl) 271 (Pa) A
7] 0.0008
<2,000 0.015

2,000-10,000 0.02

o4 10,000-100,000 0.03
100,000-500,000 0.05

>500,000 0.06

E% 0.0001

T§(=A) Table A2.1

A3 A ALE Table A3.6

Table A3.6 - IC = 7: 7}=7bgAtd ol A AAdA Aol el v A<

@A 4H LEY: B
E43 =(mgL) Z71% (Pa) 2E MC MC =2 MC = 3%
7] <100 <100 0.001
<100 >100 0.01
>100 0
74 <100 0.05 09
100-1,000 0.15 0.99
>1,000 0.25 0.99
EoF 0.01
(1) Default

M ALg : 48T

4
¥ %0
o

o

HrlEAd . A&

N
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» IC = 8:
A Z

T3 (EA)

2452, A4 ¥

7hEA

Table A1l.1

Table A2.1 for UC # 29(&€%

Table A2.2 for UC =

29 & 35

Al & 35($%T

/A 71A1)

Table A2.2 - IC = 8: &F=, Ald 2 7FFAkgol A E3HEANUC = 29 & 35%]
74l gk wiEA S

. 2H =
) A EE0 = (mgh) =713 (Pa) L E¥% B
<1 0.00005

1-10 0.00001

7] 10-100 0.0005
100-1,000 0.0025

>1,000 0.025

¥ 0.002
EoF 0.00001

AFRQ A ALE Table A3.7
Table A3.7 - IC = 8: 455, Ald 2 734 olA Ad& A& gk wjE&A <
A 3 El | &4 5
UC # 29 & 35 | E43=(mgl) MC =2 MC = 3%
7] 0 0.25
<100 0.05 0.5
74 100-1,000 0.1 05
>1,000 0.25 05
Bk 0 0.05
. 4 H .0
A UC=29&35 | log Henry AT
< 0.0002
R =2 0002
52 =S A4 0.185
H Eof 72 + ¢HAA &S 0.316
= | 0.0001
(1) Default

AAA A

H71 &A1

I

5L o~ o)
_g_tﬂ— - o] o

=1 2~ o)
_g_tﬂ - O—lw\,a
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Az Table A1.1
E3(&A) Table A2.1

AP A AR Table A3.8

Table A3.8 - IC = 9: A & ABRAHANA G2 A&l dg AT

_ P o
w7 FEi=ml) =9 03 &A%
<1 0.0001
1-10 0.0005
o} 7] 10-100 0.001
100-1,000 0.005
>1,000 0.01
2 0.0005
Eop 0.001

Me1A A& Table A4.2

Table A4.2 - IC = 9: A F ABRAHANA MAA A&l g viEAF

. &8l s
uf] 2] E29 = (mel) =% (Pa) v & A 4
10 0.005
10-100 0.015
)7 100-1,000 0.15
1,000-10,000 0.4
>10,000 0.6
H 0.0005
A XS 0.0001
EoF 0.0001
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« IC = 10: AR Y

A = Table Al.1

E3h(=A) 2k

Table A2.1 AF FA(A Aol ALEHE SFH(EA) 71E

Table A23 1= 59 A=A UC=42(333}3HE) 9 7]E} UC

Table A2.3 - IC = 10: AARFoA EFHEZANHE D529 A ZoA UC=4233}sHE)

_O
2 7]e} UC )l tigk wi&A4
%H
A Wz
~ 371 (Pa) =A%
24 4% oA 0
<1 0.0001
97l 1-10 0.001
e 7155 10-100 03
100-1,000 07
>1,000 0.99
< A4 43 AA 0.99
B e A5E 0002
=% 0.00025
24 A ALE Table A3.9
Table A3.9 - IC = 10: AP Gl A A& AL-gol that v =A<
o L A
%71 (Pa) MC =2 MC = 30
S99 (3, 25 0
<1 0.000035
1-10 0.00025
i ante 10-100 0.0075
100-1,000 0025
>1,000 0.075
184% (d, 15 0
52 SRS
T s deRAEEy) 015
=i 038
ot 18 48 (o, 2§ 0
- e 0.00025
(1) Default

— 240 -



MelA AL]  Table A4.3

Table A4.3 - IC = 10: ARG elA 7HAA ALE-ol] Wit v &A

pree :
o A vl 2 A 5
il UC = (F358) o2 93 S0 B4 eAs
7] 0
b 04
E.oo]: 0
715 M7 Table A5.1
Table A5.1 - IC = 10: AR o)Al H71E Helo] that wjA] 2
pre
WA [UC = o@EE) oA 9 o P
PRONIETOS s71% (Pa)
<1 0.000005
1-10 0.000025
7] 10-100 0.00075
100-1,000 0.0025
>1,000 0.01
b 0.2
Eook 0
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» IC = 11:&8H 44

Az Table A1.1
E3(&A) Table A2.1

AP A ARG Table A3.10 T 848 34 (Polymerisation)

T Aol v thedk 2ol A4k
A) TS AL A" (. 73 )
A2) "AA" (. Tt TH)

B) 718k (. ¢}, 24

TE F89] gstEde gk UCe 43, ZAZAA 01 theat o] 78 ¥
I ©EFA(UC 43 3AH2=EA)
I =(UC 43 33 =x4dA)

I AAA, IAA, AGA, ZAATAUC 43 FAZEA), 7184
(UC53 713HAl) &
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Table A3.10 - IC = 11:&8™ AFolA A AT IS Ao theh wiEA

3 HEAT
WA [ EEA= | 2% 791 EE B #3 11
(mg/L) P | &4 | A9 | &4 | A4 | &4 | 24
<1 0.00001 | 0.00001 0 0 0 0
1-10 0.0001 0.0001 0 0 0 0
7] 10-100 0.001 0.001 0 0 0 0
100-1,000 0.01 0.01 0.0005 0.0005 0 0
1,000-10,000 0.05 0.05 0.001 0.001 0.0005 0.0005
>10,000 0.05 0.05 0.01 0.01 0.001 0.001
<10 0.00001 0 0.005 0 0.0005 0
2 10-100 0.0001 0 0.01 0 0.001 0
100-1,000 0.001 0 0.025 0 0.0025 0
>1,000 0.01 0 0.05 0 0.005 0
o <5,000 0 0 0.0005 0.0005 0.00025 | 0.00025
>5,000 0 0 0 0 0 0

2+l A AL Table A311 Z8]v FH

a
i)
s
o
ol
1o
4
N

HA ZhElaEl s w3t 2o FEE:

=
o
o

v
S
N
o
ol

I (A) 7}aA : UCA7(A38HAl /7 3 E 71 A))
Il (AB) &l : UC48(& vl Al)

IV (AB) 34 BzAl : UC6(HZ WAA), UC35(&Z-+/H7H)

V (B) A8 . UCK(EA2AA, o: A7)

TAAGA  UCK(EAZAA: S
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Table A3.11 - IC = 11:&8™ Aol A A ARS(EEH Ao tie WA+

A S H W EA 5 EEERE
5713} (Pa) ZER(T) A B +3
< <300/ ¢T9l& 0.001 0
>300 0.0005 0
<300/ ¢T9l& 0.0025 0
1-100 >300 0.001 0 !
100 <300/ ¢T& 0.01 0
- >300 0.005 0
<400/ & els 0.01 I
>400 0.005
<100 0.1 0.1
100-1,000 0.25 0.25 -
1,000-10,000 05 05
7] >10,000 0.75 0.75
< <300/ ¢ ole 0.01 0
>300 0.005 0
<300/ ¢Tl& 0.025 0
1-100 >300 0.01 0 v
100 <300/ ¢ ole 0.1 0
B >300 0.05 0
<100 0.075
100-1,000 0.15 v
1,000-10,000 0.25
>10,000 0.35
0.0005 0.0005 I
0.001 0 il
¥4 0 0 il
0.0005 0.0005 v
0.00005 \
0.0001 0.0001 I
0.0005 0 11
B 0.00001 0.00001 111
0.001 0.001 v
0.00001 \

AAA g 28T 5 e

H71EH Y : obF 1HHA G5
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o
o
ye
et

T A

A=

Table A1.1 for UC = 10 (ZHA4A))

Table A1.3 for UC = 10 (Z24A))

E3h(=A)

Table A2.1 for UC = 45 (HA7] EH)

[

A2 A8 Table A3.12 ZHE % Agtd

oK

7

Table A2.1 for UC = 45 (EAL7] EY)

Table A3.12 - IC = 12: B, Fo] W 3 2P A Add Al(=d™ 2 ZAFH

— 245 —

o H Hl &7
UC %71 % (Pa) MC =2 MC = 30
<100 0 0.01
gEe 100-1,000 0.05 0.2
= 1,000-10,000 0.25 05
>10,000 05 0.75
10(ZHA1 A,
W @A) 0
<100 0.05
100-1,000 0.3
48(87A) 1,000-10,000 0.65
>10,000 0.85
E83% (mg/L) MC =2 MC = 3 (1)
<100 0.0001 0.01
UZE 100-1,000 0.005 0.05
>1,000 0.001 0.1
A A A 2} H7HA 0.9
7 5 10(ZHA1 A1),
15(EA) EY) 0.0005
<100 0.0005
48(&-mj A) 100-1,000 0.001
>1,000 0.005
5714 (Pa) MC =2 MC =3 (1)
E¥ A A <100 0.0015 0.0015
100-1,000 0.0001 0.0001
1,000-10,000 0.00001 0.00001
>10,000 0 0
(1) Default



AR A A&

Table A3.13 H 3,

Fol, w4

Table A3.13 - IC = 12: H3xx, Fo] 9 3F 4FollA AFH AFS(FZ, Fo],
Aol ok wiEA 5
o A H W EA 5
UC EfAE(mgl) %71 % (Pa) MC =2 MC = 30
<100 0 0.0001
<100 100-1,000 0.00001 0.001
>1,000 0.0001 0.01
<100 0 0.00001
7] A A 100-1,000 100-1,000 0 0.0001
>1,000 0.00001 0.001
<100 0 0
>1,000 100-1,000 0 0.0001
>1,000 0 0.001
<100
<100 100-500
>500
<100
HEe 100-1,000 100-500
>500
<100
1,000-10,000 100-500
>500
>10,000 -
102+ A)
bz | = _7| =
Av |7 ;OE;E’ 0.023 0.023
A dg 0.04 0.04
AA 98,
oFol & 0.055 0.055
] I=
'; /X‘i:‘j]z 0.028 0.028
A, ol
Jorzigs 0.079 0.079
-F9A 0.064 0.064
20(F471,547),
31(7414) 0.05 0.05
<100 0.0015 0.0015
e A 100-1,000 0.0001 0.0001
1,000-10,000 0.00001 0.00001
>10,000 0 0
(1) Default
MAH AL HEF 5 Qe
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H 7] &3 8 Table A5.2

Table A5.2 - IC = 12: H=, Fo] 9 & 4dolA #H7=H o et =A<+

e ) v &A &
7] 0
UC 10 (ZA) 0.1
UC 45(FA7] EY) Fol #3 sl
ko 0.2
-2 0.01
74 g 015
BEES 0.01
- AR 01
R 0.05
Ve BE 1) o) AHE 0.2
Eok 0
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« IC = 13: 3 E/FAY
gE= Table Al.1 for UC # 10 (24
Table A1.3 for UC =
= (EA) Table A2.1
A8

Table A3.14 - IC = 13:

Table A3.14 UC =10 (ZH*Y

HEIFFA A

Alyoll thet #H<

A gl e WEAS

A 4H HEA T
E43 = (mgl) %71% (Pa) UC<>10 UC=10
<100 0.05
<100 100-1,000 0.15
>1,000 04
<100 0.025
100-1,000 100-1,000 0.05
>1,000 0.15
<100 0.01
1,000-10,000 100-1,000 0.025
07 >1,000 0.05
<100 0.005
>10,000 100-1,000 0.01
>1,000 0.025
o
Batch %41 0.0007
AzAl A
-thermosol/ &4l & 0.05
g 0.0025
- YHE 0.0025
SH LE%ES
E83%E (mg/L) 3719 (Pa) UC<>10
<100 0.85
<100 100-1,000 0.75
1,000-10,000 0.5
<100 0.875
2= 100-1,000 100-1,000 0.85
>1,000 0.75
<100 0.9
1,000-10,000 100-1,000 0.875
>1,000 0.85
>10,000 - 0.95
WEA S (BF) = WA A3 3(EL + WEsAs “i , A, AE7(E2)
L =

E1 =A/(1+K*B)B=1/"] 2l H]&(

A A% KBRS

fe=]
=4

& YEE #

= 10kg A1/1L &)

— 248 —



AR A A&

Table A3.14(A1%)

Table A3.14 - IC = 13: A E7}FAGANA AFH A AFS(UC =10 (FHAADR] 7)ol
gk v ESA A%
3 UC = 10
¥E 7% 24 73 K A B E2
wa A& 115 5 1 0.055
ZdH 115 2 05 0.12
23 Batch 73 1 01 ® 0.01
HEg - 2 Batch 190 1 017 0.01
e - Batch 23 1 017" 0.01
WS - gt Batch 57 1 017 0.01
ogaz A <& 190 5 1 0.055
ZdH 190 2 05 0.12
_ A 40 5 1 0.055
ol Zdg 40 2 05 0.12
Ak - 1503 Batch 90 1 017 0.01
A+ - >1503 Batch 190 1 017 0.01
714 Batch 990 1 017 0.01
Azoic (naphtole) S 30 > ! 0.055
ZY 30 2 05 0.12
=5 594 Batch 150 1 017 0.01
s A& 5000 5 1 0.055
zdH 5000 2 05 0.12
1o re A& 190 5 1 0.055
B ] 190 2 05 0.12
4 F §le A IF Batch 90 1 01" 0.01
(1) Default

Table A3.14 - IC =

13: A BT TR0l A A Algol th@ WSS

A 2 Hl & A <
£ £ (mgl) %71 (Pa) UC<>10 UC=10
0.005
<100 0.005
<100 100-500 0.0025
A=Y >500 0.001
<100 0.005
>100 100-500 0.002
>500 0.001

— 249 -



MAA AR Table A4.4

Table A4.4 - IC = 13: A E7}FAFGANA QA A& th3t v &A=

A 4 RS
E43=E (mgl) UC = 10Y
7] 0
<250 0.1
52 250-1,000 015
1,000-5,000 0.2
>5,000 0.3
EoF 0

(1) UC = 10 ol ohaiAet a2, o: Batch X5+ Akdoll ol Add oz ALE= /3

AEAHY AT 5 oS
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IC = 14: FIQIE, A 2 Y2(FH) 444

Az Table Al.1
S (=A) Table A2.1
A}

A ALE Table A3.15

Table A3.15 - IC = 14: HQIE, 7] 9 Ua@e) 4olA 402 Aol
gt vl EA4
A Wl ZA <
] A EL3= 371
UC 22 o X
(mgl) (P2) o A
(01]01254—‘:'/\}%4]) 1
10 (ZHAA), 1452 A A), ) .
20371, 37)
50(A 24 A 0
7] <10 0 0
W7(AFA, A E1A), 10-500 0 0.001
52(4 4 24 A), 55(71Eh 500-5,000 0.01 0.05
>5,000 0.05 0.15
48 (1A 08 09
5 (912 Z EAA) 0
10 (ZAA), 1432 S A A),
0, 247, 0.005 0.001
<10 0.005
o 5002 4 A) 10-100 0.01
AT >100 0.05
. <10 0.005 0.001
47(A8A, A B E2A),
10-100 0.01 0.005
52(8 8= A), S5(7T) =100 005 001
48 (EHiA) 0.1 0.02
3 (NAZEEAA) 0
10 (FHAA), 1 (%‘—*4 A A,
(1, 2270, 0.005 0.005
B¢ 50(Al A2 Al 0.005
47(A kA, A 3521 A),
52039 274 ), 55(71E) 0.005 0.005
48 (LA 0.001 0.001
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» IC = 16: 384 : EEF 7 A

Az Table Al.1
E3h(=A) Table A2.1

A3 A A8 Table A3.16

Table A3.16 - IC = 16: ¥4t © EEG Z|A A 4AHAH AFgol s

wl = Al 5=
94 3e) ol & A
&85 = (mgL) 571 (Pa) MC=2 | MC=3(1) | MC=4

<10 0.0001 0.001 0.01

10-100 0.001 0.01 0.1

<100 100-1,000 0.01 0.1 0.25
1,000-10,000 0.1 05 0.7

>10,000 05 0.75 09

<10 0.00001 0.0001 0.001

971 10-100 0.0001 0.001 0.05
100-1,000 100-1,000 0.001 0.05 0.1
1,000-10,000 0.05 0.1 05

>10,000 0.25 05 0.75
<10 0 0.00001 0.0001

10-100 0.00001 0.0001 0.001

>1,000 100-1,000 0.0001 0.001 0.01
1,000-10,000 0.001 0.01 0.1

>10,000 0.01 0.1 05

<10 0.01 0.1 0.5

10-100 0.001 0.01 0.1

<100 100-1,000 0.0001 0.001 0.01
1,000-10,000 0.00001 0.0001 0.001
>10,000 0 0.00001 0.0001

<10 0.25 05 0.75

10-100 0.05 0.1 05

4 100-1,000 100-1,000 0.001 0.01 0.1
1,000-10,000 0.0001 0.001 0.05

>10,000 0.00001 0.0001 0.001

<10 05 0.75 0.9

10-100 0.1 05 0.7

=1,000 100-1,000 0.01 0.1 0.25
1,000-10,000 0.001 0.01 0.1

>10,000 0.0001 0.001 0.01

— 252 —



<10 0.005 0.01 0.05
10-100 0.001 0.005 0.01
<100 100-1,000 0.0005 0.001 0.005
1,000-10,000 0 0.0005 0.001
>10,000 0 0 0.0005
<10 0.001 0.005 0.01
10-100 0.0005 0.001 0.005
B 100-1,000 100-1,000 0 0.0005 0.001
1,000-10,000 0 0 0.0005
>10,000 0 0 0.0001
<10 0.0005 0.001 0.005
10-100 0 0.0005 0.001
>1,000 100-1,000 0 0 0.0005
1,000-10,000 0 0 0.0001
>10,000 0 0 0
(1) Default
HAA ARG Table A3.16

Hr7=Ad - A8 Q=

— 2563 —



« IC = 0: 7|

A % Table Al.1
S (=A) Table A2.1
AR A AR Table A3.16
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= = dFA 0w F UHA X R die) Hh
Ldd 9 EAF v dd(wide dispersive sources)
= A= R regional assessmente} 37 o2 HjEEH &= sy
H(a single point source) &2 4% v 2 A H(wide dispersive

THG AGAH TR B SHEEE HUsk= local assessment”f
JdA0HY. M= EY S4sEc AP 7RY FHdsEE AME 9
HZAEEE AMSETHIE D. 845 Es dAFoE 8 74 wdd g7,
EME), AdE, EGol dal A4E™, o]& Predicted Environmental
Concentration (PEC)2} B2t} PECE 7|22 AGA/AZ FHoHd we
AEA Y] =E2FF(X o]/ oJFol thet o]z =A(secondary poisoning) &

=239 Aol E 4AFL BAY 5+ A

O

A= A2 (Region)

_'I’ ZX5 72 (Local)

HiZ 5=

(28 1] B71339 #2529 34 (European chemicals
bureau, 2003)
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ARG TrRAA Y wEE AUACRE W= =23 A9 ATt &7
o] 27]9 E3d(mixingd FHEAM7] F dA, ELY /¥ EHD)
2ol &zl o3 YFgwS mEsly A" wekA &) (degradation)tt
Efuj A 29 o] § OE ZRA2e AYRE FRY dFFE ALdAE

(19 2] AR FRAA S w2 Azl zF ujd AloldAe] =a
T2 2E YERY AT

Ll

A

SURFACE
WATER

sedimentatioh

(29 2] Ard arRelA o] &) AFdAI A Y] Bl E Alve]l L
(ECHA, 2010)

7h A AAdelA e wijE

A Ade e Mg es d L9dd B ALRREH di7e =,

EGOR o] FojAE A8 weldtch

LHdY 54 FololA tirl2 AHA wiEo] d & F4lo]
T2 13t AL, 293 49 dAFy stgAE
EgRoR 52 FU/HRocR 1HT F Ut
Al A

| 4 (on-site industrial waste water treatment

il )

(s
=)
2
X
4
fr 2 4o 1
i
rr
)
N
=

TAY =
plant, WWTP) &2 SA]3l4* 8] Al (municipal sewage treatment plant,
STP)Al A Wi &3sle= A5 gste] AALtED. ol APAAE Z2& =AY



= 2alg AR AP Fo wEFES
A F A EFsEE FHAAE STPY €8 AE F A (agricultural
soilol] &8 WE F= nAT, FEUGAAE ol& 1A 23
712 wWiEd =29 A (deposition) S E3] Lojuts A9 st
Al A+ght

U, BA# AL&(wide dispersive uses)ol] wE wj &

49 BAHH A& mE & A¥AY FE Y& E, B4y
A 23 B2 ol&AEC i =do] AEEH= HAAAA HlEH=
ASE vt a8y E29 B4H8 AL8(wide dispersive use)oll wE
Hj ol o3t RAEE AP R talA Bristes AL 1 HxY
Wi =& E4b8 o)zt stgts 18] TA] EF EolXA FFHOZE
Hedde FHE wjEo] o] FojA = A¢vhes T wEka wj=o
ZIBA 02 RFAY WO StEAHEAAERE Rotx AHIH Fo HiEEHE=
A¥ite 1y, 23 og Jeddow IFHE A g A A A
E29 vjE vEEn. 1 ute] BAakA A g(wide dispersive uses)el uw}E
]} EFo =z AHA wWjES AP RN LHHA Fown
A= FRAAT a2 HT



24. &7 = Ads A% A 71+

1. A= = (regional scale)

7ol A= jrRE(regional) vl&& AzZF A &2 o7 Y3t 7FA S
Wt HdE =E FE2EE BE)S AT JFE(regional scale)e] A Al
(steady-state) RdE AL W& £E5 o] &3 HAHY. 18l olE
A4 FZPEOE olofA= A dH 7 AAANA BA7] 54 A5 vaud

)
N

53], FHoR HES T AETIZ AAH AHKHo=E FAs= A
o2 7MA3sY. 3 AA dE(marketing year)o] &S Adx A&} w g
A 7ol v E#o] HalA =2, EZo “market history“2} ” market future®7}

T8% 9F& o= AS vHsAoF gt mEtA S A (registrant) =
222 F49 AA-F7](product-cycle)7} A4 AEj(steady state)o] =& 5}
Exo] sl AsoF . o] 23 A Aei(steady state)= AZF Fof

o #H7] AHgH & AFOZ wAFHAY E+=
5 FAY = A5l g =2d9S Yo

L AR AT FF AFY M E

2. A} A F2(ocal scale)

=

=49 A vl Z(ocal releases)e AEHYTE S22 AL F o

A &£2 WZe AL AY AT HlE £EE A7 g

220 ZPdLd)Ed WiEdT. g E2Y WiEHSEE 3HFQ4A3H)
2 T TA 2 AT dojyr s,

= )

T g FEe FeEdo] ARAHoR ESoR wEHA woer ESS
7y A x5t vlus) @ SHEE, §4 AEREY &2 HlE £
A Al WMo G wx geva 7MY =23 X2 FEA AR
AT, ol#d WEee O w8y WA a3 1 EHE AR RS vl as
Ta @714 Ade 7. bgaA 24 s34 A, S84 AEe2
F717t] HF FEOFE =E2HUI VA, oL A HF wE &&=
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[ 2] =9 v S84S5 529 &8d m/iHs o stgk

91zZt= | F& | Variable name unit U o EG 233
“ES” 7173 TEMP.R (K] 2.85E+02 2.85E+02
“ES7 71% WINDspeed.R (m.s™!] 2.13E+00 2.13E+00
-1
“zev | 24 | Molweight || Kmo | serean _
“Es” 23 kdeg.soil [s1] 3ot EAdy -
=57 =3 Kp [ -] slstEZd - ]
“=5” =3 Kow [ -] sl &2 - =
“E=s ] Pvap25 [Pal setEdd -
“EE =3 Sol25 (molm™] | 3249 -
“ZL ] Tm K] slet A -
“EL =4 kdeg.sed s 3}slE2d -
“EL =34 kdeg.water [s7] SRR ] =248
“EL =3 kdeg.air [s] sletEA |
“g | B4 HOvap [J.mol™] 5.00E+04 =24
“E2” 5173 Q.10 [ -] 2.85E+00 1.00E+00~2.85E+00 ¥
6.34E-12~9.51E-12 ¥
“FS 3173 EROSION.s2R [m.s7!] 9.51E-13 1.26E-11~6.34E-11 ?
4.87E-11 ¥
“=o” s} 73 HEIGHT.aR [m] 1.00E+03 6.09E+02~1.29E+03 2
4.00E-02 ©,
“Te 57 CORGsuspl.R [ -] 1.00E-01 1.00E-01 ®,
2.00E-03 1
B 1.50E+06 12
“o” 5+ 7 C.OHrad.aR [cm™] 5.00E+05
5.50E+05 'V
~ 2.50E+02~
“ZS7 17 COLLECTeff.R [ -] 2.00E+05
3.10E+06




[ 2] &=% OuiAd @458 S5 SAHH vp/iHs tfsEk(Al <)
4= T | Variable name unit = o3tz 3% Hl 3
“FL 5} 7 FATfish1.R [ -] 5.00E-02 - 00E-03-2.00E-01, =Sk
R o ) 0002 ) s soop-0z w0 |
< 4.00E+04 ¥ i
“Eg 37 BACT.wR [CFU.mL™] | 4.00E+04 223}
9.00E+02~1.30E+05 1@
“Fl2 517 BlOmass.w1R [kg.m™] 1.00E-03 1.00E-03 A 5
2.00E-02 7
“E=g 57 CORG.sIR [ -] 7.00E-02 4.53E-03 10 =3
7.00E-02 ¥
4.00E-02 P
“Tg sk 7 CORG.sdIR [ -1 1.00E-01 0.03~0.05 ? A3}
2.00E-01 ¥
“EE7 317 gvIR [m.s™] 3.17E-03 1.17E-05~3.17E-03 'V A 5
“EE s+ RHOsolid [kg.m™] 2.65E+03 2.65E+03 ¥ 2 5
=29
“EE 3 Efact.aR [ -] 3etEdd 24 W Z=E4
of e}
E49
“E=g | E.aR [ mols™t 1| 3stE4w | H| ZE XA
o we}
E49
“=5T | BH Use.R [ mols™ 1| 3stEdd =44 ER=PY
of e}
“E57 57 kwsd.sed.sdR (m.s™] 2.78E-07 - 23}
“E=57 7 SOLIDdiff.s1R (m%s™] 6.37E-12 - 23}
“E=e 5} 7 DEPTH.sd1R (m] 1.00E-02 1.00E-02 2
“RE” 7174 RAINrate.R [m.s™] 4.32E-08 4.32E-08 7143
“RE” 37 JungeConst [Pa.m] 1.72E-01 1.72E-01 1
“RE” | 37 AREAland.R [(m?] 1.00E+11 1.00E+11 7 EAA
“RE” s} 7 FRACfresh.R [ -] 2.80E-02 2.80E-02 EA




o,
x
EN

S
¥

4

A

Variable name

4
rl
2l

o

ot

FRACnatsoil.R

6.45E-01

o

ot

FRACagsoil.R

1.96E-01

o

ot

FRACothersoil.R

1.31E-01

o

ot

BACT.test

i

Ea.OHrad

-13.97E+03
~24.3E+03 %

i

HOsol

=43

o

ot

Kas.air.aR

9.54E-04~3.29E-03,
g : L57E-03 1V

o

ot

EROSION.s1R

6.34E-12
~9.51E-12 ¥

1.26E-11
~6.34E-11 ¥
1.11E-11 ®

o

ot

EROSION.s3R

6.34E-12
~9.51E-12 ¥

1.26E-11
~6.34E-11 ¥
3.63E-11 ¥

o

ot

AEROSOLdeprate.R

3.00E-03 ?

o

o

FRACa.s1R

4.15E-01 ¥
2.00E-01 ©
3.00E-01 @
2.40E-01 ¥

o

ol

FRACw.sdR

6.30E-01 P 1

o

ot

DEPTH.w1R

4.34E+00 7
4.50E+00 ¥

o

o

GROWTHrate.v1R

1.61E-07 %

o

o

SUSP.w1R

1.77E-02 ©

o

ot

SURFaerosol.R

2.64E-03 ¥
2.60E-04

~3.30E-04 1
1.50E-04

~1.10E-03 %

o

o

HARVESTeff.v2R

1.00E+00 1@




[ 2] 3= vl S84S5 529 F8d mi/ids o 3Eg(A<$)

9zZ= | F& | Variable name unit Eﬂigﬁk 23

_ 1.31E+00~5.70E+00,
“RE” | 27 LALVIR [ -] 390E+00 |

o . 3.13E+0011)

“RnE" | 87 SETTLIV{dOC“y‘ [ms'] | 2.89E-05 | 1.00E-05~1.50E-03 27
“HE” s} 73 AREAsea.R [m?] 6.06E+10 6.06E+10 1
“RE” sl 7 RHO.vIR [kg.m’S] 1.00E+03 1.00E+03 2V

_ 2.00E-02, 1.00E-02
“ E» 7_-] _ _ ’ E}
BE %7 FRACLVIR [-] 1.50E-02 5 00807 22

2.35E-01 ¥

. 1.00E-01 P
“ x» ﬁ — —
nE %7 | FRACwSIR [-] 1.60E-01 > 0B 0L 10

1.60E-01 @

“RE" | 87 IFWET?SOSOI'V [ -] 1.00E-01 1.00E-01 ©
“HE” 57 SOLIDadv.s1R [m.s™] 6.34E-12 -
“RE” 7 SOLIDadv.s3R [m.s™] 6.34E-12 -
“RE” 517 g.v2R [m.s7!] 1.00E-03 0.00E-00~3.95E-03 '
“RE” 7 VEGmass.vIR [kg.m™] 1.20E+00 -
“RE” 517 CORGsusp2.R [ -] 1.00E-01 -
“RHE7 7 FRACrun.sIR [ -] 2.50E-01 -
“HE” 517 FRACinf.s1R [ -] 2.50E-01 -
“HE” -7 SOLIDdiff.s3R [m?.s™] 6.37E-12 -
“RE” 7 Q.vIR [m.s™] 8.40E-09 -
“ro 873 k0.OHrad [cm®s™] 7.90E-11 -
“re” -7 FRAC.w1C.wlR [ -1 0.00E+00 - 2157
“ro” 173 FRAC.wL.w1R [ -] 1.00E+00 - 187




[ 2] 3= vl S84S5 529 F8d mi/ids o 3Eg(A<$)

§ 3 =l _1:,1_ 3 3 i“ﬂ _\:l'__‘
N7Rs T35 Variable name unit EL LAk
“rov 573 FRAC.WIR.WIC [ -] 0.00E+00 -
“rg 573 DEPTH.w2R [m] 1.00E+01 2.00E+01 1©

4.15E-01 ¥
. 2.00E-01 V
“rov 573 FRACa.s2R [ -1 2.40E-01
3.00E-01 1
2.40E-01 ¥
4.15E-01 ¥
i 2.00E-01 ¥
“ro 573 FRACa.s3R [ -1 2.40E-01
3.00E-01 1@
2.40E-01 ¥
2.00E-02 ¥
“ko 573 CORG.s2R [ -1 7.00E-02 4.53E-03 10
7.00E-02 ¥
2.00E-02 ¥
“xko &7 CORG.s3R [ -1 7.00E-02 4.53E-03 10
7.00E-02 ¥
2.35E-01 ¥
_ 1.00E-01 P
“1L} O » A - — :
1S 5} 7 FRACw.s2R [ -1 1.60E-01 5 00E-01 19
1.60E-01 ¥
2.35E-01 ¥
_ 1.00E-01
“1L) O » A _ -
1S 573 FRACw.s3R [ -1 1.60E-01 2 00E-01 10
1.60E-01 ¥
“rg 573 [FWETgas.vIR [ -1 1.00E-01 1.00E-01
“rov 573 FATfish2.R [ -] 5.00E-02 0.05 ™

“ = ‘ ' 0.005~0.2
“ko -7 GROWTHrate.v2R s 1.26E-07 1.26E-07 1
“gre 37 HARVESTeff.vIR [ -1 1.63E-07 1.63E-07 1
“rro” 5173 kwsd.water.wR [m.s™] 2.78E-06 2.78E-06 'V
“rror 573 LALV2R [ -1 2.70E+00 0~3
“rror 5173 RHO.v2R [kg.m™] 9.00E+02 -
g | biodeg [r/r-/ilp] i 5249
“urg 37 CORG.sd2R [ -] 1.00E-01 -
“re 573 FRACrun.s2R [ -1 2.50E-01 -




(£ 2] 328 chijA BASH =28 S9 AES BEFAS
4= T8 Variable name unit S thEZ Rinald s 1A
“rg 7 FRACrun.s3R [ -] 2.50E-01 -
“gror |3 DEPTH.sd2R [m] 3.00E-02 -
e | B4 FRACinf.s2R [-] 2.50E-01 -
“grer | 7 FRACinf.s3R [ -] 2.50E-01 -
“Lron 5+ 7 BIOmass.w2R [kg.m™] 1.00E-03 -
et | 34 FRACLV2R [ -] 1.20E-02 -
“per | 8 FRACW.VIR [-] 8.00E-01 -
“wrer | @7 FRACw.v2R [ -] 8.50E-01 -
“rro 517 IFDRYaerosol.vIR [ -] 1.00E-01 -
“xror &+ 7 IFDRYaerosol.v2R [ -] 5.00E-02 -
“rro 573 [FWETaerosol.v2R [ -] 2.50E-02 -
“gor | 87 IFWETgas.v2R [ -] 1.40E-01 -
“rron 57 kesc.aR (s 3.66E-10 -
“rro» 5} 7 PRODsusp.w1R (kg.s™] 8.88E-01 -
“rg 27 PRODsusp.w2R [kg.s] 1.92E+01 -
2= -7 SOLIDadv.s2R [m.s] 6.34E-12 -
g | B4 SOLIDdiff s2R [m*s™] | 6.37E-12 -
s | 8 SUSP.w2R [kgm® | 5.00E-03 -
“rron &} 7 VEGmass.v2R [kg.m™] 1.80E+00 -
“gen | 23 Efact.sIR [-] 0.00E+00 233 243
“tor | mxg Efact.s2R [-] 0.00E+00 249 =43




% 2] =% tuiA S 5H AS5EE SAHE i i EAIS)
A= T Variable name unit =Y &R ki o H
kg =3 Efact.s3R [ -1 0.00E+00 EdY =
“urg =4 Efact.wlR [ -] 0.00E+00 =44 =
e =4 Efact.w2R [ -] 0.00E+00 44 &
g 3173 SEAcurrent.w2C.w2R | [m.s™] 3.00E-02 -
“kg 37 QV2R (m.s™] 2.50E-08 2.50E-08 '

15)
16)

17)
18)

19)

20)
21)

22)
)

24)
25)

26)

)

oA 2R o] &3 A= o] e EARE Y Y odd #eA =" TS, 2008
3, 32 HFE BUET ARAR], SR8 38, 2008

IEFHAT 2 ESFEAE A9EY, A 9, 2009

e APEGS mohE olghshy 54, AAE 9, 2003

EFHE T, A strESRE 53

20114 33 A= FASAY A=

SARER T/ st )

EA ABA G FREFBYE AT F8A T4 A= 24 A" A
2004 ; ¥ 34

HEedede TG H7h A7E), FHE A, 2009 ; 2007 A A FA HTEF(NIER)

ool 2005, THlA|EY(KoEFT-PBTs)S &3 tho]SAF 33w w7hte &471F B71 Aetista 3
S, AL =

KOEFT-PBTs(v2.0) =& A}z

Globo-POP B ZH(FTH+TF=+LEAY) : AL(5*105), *15(25+105)

EFed A B7HAA, 873, 2006

J.E. Jung et al, 2010, Proximity of field distribution of polycyclic aromatic hydrocarbons (PAHs) to chemical
equilibria among air, water, soil, and sediment and its implications to the coherence criteria of environmental
quality objectives, ES&T, 8056-8061.

Standardized biodegradability tests: Extrapolation to aerobic —environments, 1995

)

g9

4
rigt

, Aetista $4uEy,

Effects of bacterial counts and temperature on the biodegradation of bisphenol A in river water, 2002

WEWA Zelledel 4 & 7AFd(I), S8S4AT<, 2003

Determination of lipid content in fish samples from bioaccumulation studies: contributions to the revision of
guideline OECD 305, Christian schlechtriem et al., 2012

The Relevance of Aquatic Organisms’ Lipid content to the Toxicity of Lipophilic Chemicals: Toxicity of Lindane
to Difference Fish Species, Harald J. Geyer et al., 1994

Holzworth 3ol g d=o] E£3a 4, 34+ 5, 1997

Bennett et al., 1998, General formulation of characteristic travel distance for semivolatile organic chemicals in a
multimedia environment, ES&T, 32(24), 4023 - 4030

FWegmann et al, 2004, Influence of vegetation on the environmental partitioning of DDT in Two gloval
multimedia models, ES&T, 38(5), 1505-1512

Beyer et al, 2003, Temperature dependence of the characteristic travel distance, ES&T, 37(4), 766-771
CN.Sawyer and G.A Rohlich, Sewage Works J. 11:946(1939) , 37 8}3} 349~350
Kenneth T. Whitby, 1978, The physical characteristics of sulfur aerosols, Atmospheric environment, 12, 135-159

Development and evaluation of an environmental multimedia fate model CHEMGL for the Great Lakes
region, 2003
A 7Y WA HAE APEEs AQH/FHH Wl 2008
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14, AHg 8

2 rdt ¢g=3dS =9 Environmental Concentration Estimation =
(PEC) A4bxls’ 1719 A Uz AFL=;

b

o

it

ot

‘#73 F Z¥=(PEC) AKX’ 2 FTY oAl S =3
z duzs B ¥ 3

Gl = 2l
AAHOZE BRsy Be uAHSET 250 AFLET Qo A
=
[e)

A E) SloA] 7] EZA Q] QAdHAHRE Q]
ot wheba Ag-A}
o ZF=(PEC) A4E Al
Adsta 4345 e

4y ol

vy 4Pe JANE A8A AFH B4 2AAAE Windows XP,
7, 8, Mac =5 7}&3tH, MS office Excel 2003, 2007, 2010, 2013 <
stz wEAl A H o] glojof Frh.



1 239 43

7b A =24 E71(3¥ 3)

- o meade dddt
- wleld 9y & 2Ysn B 3
39 e et

©

* T L « B¥_ » Environmental Concentration Esti_

Ry~

BT

[ ]E -3
B30 Microsoft Excel -

B B3 & GRSSPEC) AN 27
W EAR
» LG22
e T
WS

#& OneDrive
@ EIE
L PC

G yEY=

e olEmy ||

v| |25 Excel Ty

=2p ~ [ 270 v He

(15 3] A 273 oF

2y 47

o] =5 =(PEC) Al4F =& xls’




U, ZdlA 28 A4 7(2g 4)

- Environmental Concentration Estimation &9 & ©] E& Y3t}

Zr 9k ‘874 F ASHEPEC) Adxs’ FYe TE 2dsiel 7Y
A,

o
w

T L » Environmental Concentration Estimation

| Microsoft Office Excel 97-2003
g rrezc 3%
B O2ES 2.93MB

B HE e
LRz N
& OneDrive

o =ARTI| (=l 23 5 BESE(PEC) A 2F

W E1E

M L pC

€y HEg=

ViuE

[T19 4] 2004 A3 29 <47]



282 ‘34 F dFFEPEC) A4l olgt= olFE VRl e ~x
HJEANERZ FAH JHIH 6). 3HLe A 2 FEoE FEH=H
sl o] A& HFo= AMEAZF AMEE fd a8 HolHE dgste ¢
ko]l 3, slHe 2EF HiEd = 2 #d 34 F dF5F=PEOE
AT F A= o] S

SimpleBox_Korea
varsiom 20
= (Input) & (Output)
P AET R B AR EE {steady. state EE [ZETH
MERF ALY AFDEONLDE FHUR LR 0 LR RE0N LR BEYAY B2 INEEEN LHERT  mpm®
AR R (Regional scale| BRI DATE B FE (Fresh water PIELE  mglt
B35 HIT NBF (Use voums) 100 2y HRYES BIRE RO EE Nl woil) A2E . mgigiv)’
IFHEY M= Emsven Facior s1) . BHUAN BT EBT)E Eiagriutunl sol) TIBED1  mgagiwi’
HEEY HE NS Emason Factor water!| FHUNU DIFT MY ET FE (Other ant 237800 mgigiw)’
KBTI £ UY N (Emssion Factor naturs: ol 1
BT 25 8N Ememsion Facior agricubursl sol) 1 =
EMEYETI S @ N Emasion Factor other solj 1 (A2 12 5 Locsl concentration (during relesse episode) = [ZET]
OIHEY B HS EMS50N W ) EA [EFIPEC (Annunl avarnge boal PEC i wr lotal)) BBSED4  mga’
HEEY T EMES0N  wake1 | B #HMIFEC (Annual mvernge boal PEC m wurface waler | dnacived)) LITEDE  mgL’
RIBEI 22 W FE FEUISSON b natural sak) ap FHEPEC (Local PEC n Sresh waler sedwment durng emasicn spisode) 4 tAEDe  mgigiw)®
TR TR0 E T (EMISSION (o agriculienal s By W BF|PEC (Local PEC b agricufiural ssi, wverngad nver 150 days) E13E01  mgigiwi’
E MO TR AT EMSESION o other sol) ) B &F|PEC (Local FEC R grass o, averaged over |06 deya) E2E01  myigiw]”
HEHAMNE B #7 F5 iConcentrahon in subsiance n the STP & ffosnt) 158E04  mglel
AVE R 2 (Local scale)
MNEZ HIT NER Ea
AR WEN S (Fracton of loensge ralessed ts ¢} - “fiate: §1 M 52
H ior HSH2 M E R HEN 5 (Fracton of onsepe reissssd 1 wisie waler) *
IIAES W@ (Lecal drect emasson o ar dunng epmade HEy At
Heior fHAMSIRY WET Locs smeson o westewaler during spacde] L]
1HE HEFS TIHT Mumber of smeson days per year) o0 B
gaus -] MET O Bl
018 (Subatnace navna) DEHP -
BN (Mowcuisr weghi) 30 4 gmal’
HEW (Metng poist) 55 b
HEEE S8 N3 Octanolwater Farston coeticient Kow 188E-07
ST (Vapor Pressurs| 18008 L)
FNUGEET 5 *
EEME (Water Seublty| 2o myLt
EEHE auEE = Y
Sidegadanay test resut {1msais bodegrazabh =l .
fsleg ar (Gas phase degradsinn Fiste constant o 24 °C) 1E1E08 ot
ddeg waber (Tissohoad phasa degradalion Rale consiant wi 2505 200608
heleg sed (Buk degradeson Rate consaans saandard sedment af 25 °C) 10410 v
‘deg sod (Buk degradabion Aute constant standard sof & 24 °C) 104E-08 Ly
Chemcal ciess for Koc-GSAR Fredameamy dropnoba =l .
RHEIL 24N < (Organic carbon - waber parition coeticient, Koo 5 85E01 Lig'
|Sts RN FesTe) B ST Fa AMER GE B
STRAIE D Riyin = =l .
ST HEME B (Camscty of the noal ST renoe ]




2. dlolg 4 3 =¥ FH

Ad=d(nput) Fioll JEaliof & AR e 2 Y vj=% X (Emissions),
=4 A X (Substance properties), 3t 2] A K (Sewage treatment)e] A FEOZ
Ao Zbze] BEe fdgelor & wiWee o [ 3] [ 4] [& 5]9‘r

O{N

2t =4 E1 Y FEAdA wEAT, WEF & F shuN d¥sts

stH, WAl 2 HMEEdS & o dEde A Eds VIEeE 874

RTINS Elt

[¥% 3] vi=* R(Emissions) ¥ w74

o 7} @9

A= F A9 E AH&F (Use volume) tonnes.yr-1
Ax 72 7129 wjEA4 (Emission Factor air) -
Ax FR g2 WEA 4 (Emission Factor waterl) -
A F2 AAX 29| wlE A4 (Emission Factor natural soil) -
Ax 75 sAARY w|EA44 (Emission Factor agricultural soil) -
A F2 SAMAEAZ ] w|EA4 (Emission Factor other soil) -
A= F2 7129 ujZ=F (EMISSION to air) tonnes.yr-1
A R G20 wjEF (EMISSION to water) tonnes.yr-1
A= R AAAZ wjE&F (EMISSION to natural soil) tonnes.yr-1
A= FE FHAZ wj&F (EMISSION to agricultural soil) tonnes.yr-1
Aa 52 TAMHYEA 29 wlE% (Emission to agricultural soil) tonnes.yr-1
AR HEE AHEE tonnes.yr-1
AR R 7] 29| & A<= (Fraction of tonnage released to air) -
A FE Gor steABAA)Z ] wlE A4 (Fraction of tonnage released to _
waste water)
A TR d712Y EE tonnes.yr-1
AEE T2 F4or A AR W& F tonnes.yr-1
19 F WlE¥4, 24Y4 (Number of emission days per year) dyr-1




[# 4] &4 B (Substance properties) 9= w7 H <

AES 1350
o)’ &4 o] (Substance name) -
EA%F (Molecular weight) g.mol-1
=34 (Melting point) oC
S-S /8 EujAS (Octanol/water Partition coefficient, Kow) -
%719+ (Vapor Pressure) Pa
Y ZHLE oC
E83= (Water Solubility) mg.L-1
E4E SR oC
Biodegradability H & 23} -
25C 7|1A1% Bl & =4+ (kdeg.air) s-1
25C &3 B3l &= (kdeg water) s-1
25C XFEYAAY Ell&E4S (kdeg.sed) s-1
25T BEFEYIANAY Edl&ES (kdeg.soil) s-1
Chemical class for Koc-QSAR -
7184 B8 A4 (Organic carbon-water partition coefficient, Koc) Lkg-1

[ 5] 3F*]E] % B(Sewage treatment) = wj7/jH <S4

o 7 =@
STP AH&-oF (y/n) -
A YSTPY] st4w&4 % (Effluent discharge rate of local STP) L.d-1
A H A Fe oM s% (Concentration in untreated waste water) mg.L-1

STPel| A t)7]22] w]&A|4= (Fraction of emission directed to air by local STP) -

STPel| A <A 2] W& A4 (Fraction of emission directed to water by loca 1STP) -

FUFoIA FAT & dE ARge P Ieteady-state) S 1
AdG AT R NS WE olLs Foke] AQR Fmel @
F AZFFE(PEC) otk AT FE FEE ], WE, A9A, FFA,
AR gAY ARG Ee A F Ak AYF FE FEE B, FA,
AZHE), 53AME 09 F FPe Ange 9 + U, =
AAGE 1802 F B?), BRAME 1808 F FP), 544 FI+
274 I35, AseelAg dSFE ARE 4 F Aok
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2|2 (Input)

i Z& H (Emissions) AMEEL B £
Y SH (A AR, s ST EMALE)  E L g S CH 2 s s SEo| Uie R ol 28

H= AL (Regional scale)
= £ 22 AE (Use volume) 100 =/
CHZ| 22| v &H| == (Emission Factor air) =
E==2 2| i &3] 5= (Emission Factor watert) -
IPHT| 22| v £ == (Emission Factor natural soil) 1 =
=2 A Z22| &A= (Emission Factor agricuftural soil) 1 -
EA|lAHEX 22| 8 &3 4= (Emission Factor other soil) 1 -
CH2| 22| v &2F (EMISSION to air) 10 =
22| i £ 2F (EMISSION to watert) 20 =4
AT 22| v Z2F (EMISSION fo natural soil) L]
=X 22| H £ 2 (EMISSION to agricultural soil) =4
EA|MHER R 2| 8 ST (EMISSION to other soil) =

AFHE 42 (Local scale)
AT B TR ALEE 10 =
CH?| 22| v &3 == (Fraction of tonnage released to air) 01 -
St=efor Fh=3 2l A1) 22] i £3] == (Fraction of tonnage released to waste water) 0.01 -
CHZ | 22| Ui £2F (Local direct emission to air during episodey TR =4
Ste=for St=H 2lA1 ) 22] v &2 (Local emission to wastewater during episode) =4
1HE &Y==, =8 U= (Number of emission days per year) 220 2rd

‘A8 olyl’ o 0] =
[2& 6] AR 4™’ Eell oy 4™ (EAR)

S 3 1y (Substance properties) =4 AERUEY =l
0| £ (Substance name) toluene -
ERE (Molecular weight) 92 g.mol
t—‘.é’““ (Melting point) -95 °c
SEE/E 2 H = (Octanol/water Partition coefficient. Kow) 490 -
Z 2| (Vapor Pressure) 3800 Pa

Bl U ESEER 25 b
S 23 = (Water Solubility) 515 mg.L?
E8dlz sHER 25 °C
Biodegradability test result | readily biodegradable - |
kdeg.air (Gas phase degradation Rate constant at 25 °C) 3 51E-06 g7
kdeg.water (Dissolved phase degradation Rate constant at 25 °C) 2.09E-06 5"
kdeg.sed (Bulk degradation Rate constant standard sediment at 25 °C) 1.04E-08 st
kdeg.soil (Bulk degradation Rate constant standard soil at 25 °C) 1.04E-07 5
Chemical class for Koc-QSAR : Predeminantly hydrophobics x|
F7|Et4: E 81 Al 5= (Organic carbon - water partition coefficient. Koc) 6.69E+01 L.kg™
6 o ’ o] =
(28 7] ‘AR 4™’ <ddl Holy 48 (E4A-R)

sl 4% 2]  H (Sewage treatment) NERF 4 =]
STPALE ™ F(y/n) y
7Y STP2| dt+UE4 T (Efluent discharge rate of local STP) 2000000 Ld
ME EIX WE StxHMe &K (Concentration in untreated wastewater) 1.67TE+00 mg.L°

STPH M 2 22| & H = (Fraction of emission directed to air by local STP)
STPH M M Z2| &M 5 (Fraction of emission directed to water by local STP)

(29 8] AH&AF g’ ol tlolE

01
=]

(B2 A 1)




srAUgRY ALHA G ol B2 g =
sxol weh AgEelX ] WEe A8AT SrUEEEE YY)

=5

weh] Aol A4 Fhol Er)ET. ZAFRYG AN AEATL A
A4 Qe A Dol A as vEe A @4 UG £E Uk
of W AEATE AH AW Fol FHHOE Ao ASHL F, AHEA
Ve e vFE 2wy el H ALE Fol FE AT Aol AHeE T
‘AR AF Aol HolEE A L H o7} Al4kell o] &H T

o el A RSS9 Cfrlea BulAS dolHst gle w &
Ae AET 5 dhn g, $4S Adss PHe e 2o

O ‘EBi&E= A’ AA S ¢ Biodegradability Bl 2E A3} 4

Fruls 9E% £ ouzgol 1y MES FYsW ofE HYw
F JdE Ao yehdtad 9.  ‘readily biodegradable’ ,  ‘readily
biodegradable, failing 10-d window’ , ‘inherently biodegradable’ , ‘not

biodegradable’ T tldEHe dEd=H= A4S Ads.

Biodegradability test resul ' readily biodegradable v
kdeg.air (Gas phase degradation Rate constant at 25
kdeg water (Dissolved phase degradation Rate constaf

. raadn} t;mdegradable falling 10-d window
kdeq sed (Bulk degradation Rate constant standard s inherently blodegradable

kdeg.soil (Bulk degradation Rate constant standard sq not biedegradable

woow W o

[729 9] Biodegradability H|~E A3} A€



S Aesid AFozE Frurx ol AT A=A
Aol =g WelX AFd &R 7t deEdti(ad 10).

Biodegradability test result readiily biodegradable Ihd

kdeg.air {Gas phase degradation Rate constant at 25 °C) 3.51E-06 g
kdeg water (Dissolved phase degradation Rate constant at 25 °C) 2 09E-06 g
kdeg.sed (Bulk degradation Rate constant standard sediment at 25 °C) 1.04E-08 g
kdeg.soil (Bulk degradation Rate constant standard soil at 25 °C) 1.04E-07 g

[29 10] Biodegradability Bl ~E A3} AMe)o g &R AA

@ “frlgs EiAs AAHS 913 QSAR 3te =4 OF -

FRMs 9B E gyzgol 1% MES FYHW ofgE MUY
% Qe gAlo] Ushdthady 1D, A9 & 9 QSAR 33 21 1%
gae (= 615 2

Chemical class for Koc-QSAR Predominantly hydrophcbic: - =
~ Lkg™

F71Et2 2l A 4 (Organic carbon - water partition

FTEed0 na MI oD

Nen hydrophobics

Phencls, anilines, benzonitriles, nitrobenzenes
Acetanilides, carbamates, esters, phenylureas,
Alcohols, organic acids

Acetanilides

Alcohels

g8 B3 OFS YW AFoz Frukx ol A A A)
of 2y WA AA"E friesd EuiA ST Yepdti(E 12).

Chemical class for Koc-QSAR Predominantly hydrophabics v
77 |Et F A < (Crganic carbon - water partition coeficient, Koc) 6.69E+01 L kg

[ 12] QSAR 313t &4 OF Ade=r {r|ga AT 24



[3 6] QSAR Chemical class

QSAR Chemical class

Predominantly hydrophobics: &°l A9 52 &+ &4

Non hydrophobics: hydrophobico] otd =%

Phenols, anilines, benzonitriles, nitrobenzenes

Acetanilides, carbamates, esters, phenylureas, phosphates, triazines, triazoles, uracils

Alcohols, organic acids

Acetanilides

Alcohols

Amides

Anilines

Carbamates

Dinitroanilines

Esters

Nitrobenzenes

Organic acids

Phenols, benzonitriles

Phenylureas

Phosphates

Triazines

Triazoles




A 2 EF =9 Output) F-#(18H 13X =& trjA
2t AL Ee A= RV, UE, AR, FE8A,

= dHss sk AR ROV, A, A=
AHE), 744D =& #AUD + Aor A7AH AYE 2 s ghol
HAF 4 T A5F=PEC #o= AHEH.

=9 (Output)

F=2H R 55 Regional concentration (steady-state) =5 =8
Hyde BRI 7 == (Air) 1.84E-07 gm*
MM M2 2 UE s 5 (Fresh water) 3.34E07 gL’
TAAEH S| M3 8 RPE A S & (Natural soil) 1.36E-06 g kg(w)"
YL T2 =Z XS T (Agricultural soil) 526E-06 g kg(w)"
ALY HRAE TAAMEEX 5 (Other soil) 1.55E-05 g.kg(w)"

FAE 12 =5 Local concentration (during release episode) EE |
i 2| PEC (Annual average local PEC in air (total)) 946E-10  kgm™
£ M PEC (Annual average local PEC in surface water (dissolved)) 3.34E07  kgm®
# EPEC (Local PEC in fresh water sediment during emission episode) T66E-10 kg kgww
SZAPEC(30¥ %) (Local PEC in agricultural soil, averaged over 30 days) 1.92E-08 kg kQwwt '
=3 A PEC(180& #) (Local PEC in agncultural soil, averaged over 180 days) 192E-08 kg kGuw '
S A2 A PEC(1802 %) (Local PEC in grass land, averaged over 180 days) 1.98E-08 kg .KQuur
=87 3 5PEC (Local PEC in pore water of agricultural soil) 443E06 kgm®
S 2% Z=%PEC (Local PEC in pore water of grassland) 4 55E-06 kg.m™

*|5t=PEC (Local PEC in groundwater under agncultural soil) 4 43E-06 kg.m*

[729 13] 23g(PEC) &<l
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07 & dA=

B3}

=]

adsorption to
aerosol

o t7]ol EAstE HFEEY 55 oojzEd
ootk wahA do2E3 Add 55 £
$(Fassaer)o] A9 1o H#w JA3 Z&
f(el: 1E-6)°] F7I%4e2 ARgEojof Fith
ghef Bhggk S gtol vt L gho] AgH
ofof g},

SEE[E A S
Octanol-water
partition coefficient

2YelA =2H/549

FujAl 4= Kp water-soil,
water-sediment,

water-suspended matter

o SEL/E BAASE 2EoE AWEA 9
oo 8423 Heke nedq Zyel
A E2HAY 248 BAS Kprh A8
ofof Fhut.

A+
NEey e
H]Ag%zﬂ-z-l ~ L .. "
) ,;,; a2 00 o F%o  dside  biotic and  abiotic

biotic and abiotic
degradation rates

degradation rates7} 0.2 AAEojof g},

st AAE
Elimination in STP

ZHH RGN =&F
water-sludge ¥-u Al

ox

o oo tig o] FHELX FV|7L o wu R
sludge-water EjAFRTE HAERZ T3
+ removal efficiency ratesE 9717} o 4t}

A7EH Aol
Time scale

20-1009

9] A%, A4 e (steady-state)= A FA
o7 "W A d Fe 9 dl 11%/‘1"]: L=
2oty 39 AR FRAAE Bd H E
sty e BrrelA 19 2 l
Ee O o) AAskA ot weA A
w3k 4 9l=(surveyable) 7]17Fel 100d 3¢
PEC #t3+ A4 =il PEC & 255 A4bst
= Zo] "aslth PEC o] PNECS #olA
© 717 GA A BE 5HE Sfs) AL
Fofof gt}

ot

Adsorption-
desorption

e aqueous phaseol A soil/sediment/suspended
matter£°] 549 ol ZHE soil/water,
sediment/water, suspended matter/water %3
il AlKd, ZeiAs Kpgtak el 7]
Z3ho] Asteiop @it




ETE A ﬂs}oq EU SlmpleBOX§ H}ELOE = U %
2 Q9 WIHSFTES HAF 3 2ol yEHow 7} 3
743 one boxE 7FASta, 2t wjAHER st AAGH EAS
+ H 1 AES dEstd e FEeEMN duA =5 Al
=

b=y oujA FHEIFY I AEE U A=FE9 regional
scale, U&= <°] continental scale, 183l continental scales X3Fsl+=
A7+ E2] global scale (arctic zone, moderate zone, tropic zone)Z 57|
o] HFE FEIAHIHE 14. HF e 29=4d use 53 3719 olF
of os] WAslH A FFR global scaled HMAZA AAZAA B2
o]Eo] MAEA Y= AT JAAD I8y FA-ZHIE M= A
A AHEEE 3 R A TEE 5”‘45“4 w2t A 1]?7‘4 T, o
RS AR F349
A= A= Tt

w
2
=
?
ok

R 1 ooy
S e b g
—_——
= [,
ARCTIC ZONE TROPIC ZONE
R G S A S e R R S R R R I R |

[28 14] SimpleBox_Korea®] 713 =(Van de Meent et al., 1996)



14 274 o] A (Compartments)
=y A FHEZAAN dF= 8% A== ], =),
=AY &

AB("Er), EGFHAA, A, EATAEAD), A4BEALA, sAD] dom,
ol Z wjdo] 3etEd FE ASE AT 7|2 @R o] FofH AT

1. ti~]

t7]= gas, rainwater, aerosol particles2 TFAE o] Ut} aerosol
particles¥ rain¢] AL seEds HZ|2RY T4 2 EYoE &84
ol FEA 7= WA JE S Fth By B AR OE R tirle AE
M=o AA=E A gakA dir] Y sgEdE 379 35S B
O 7129 thr]E Aol ko= wghen.

El

5goM t71e] B4 o] MAMFES Agdte] HYHTHE 9.

[ 8] 7] 5EAHH mi7/ids

7] @9
area m’
mixing height

residence time of air in the system S
aerosol surface area m?/m®
precipitation rate m/s

aerosol-collection efficiency of rainwater -
deposition velocity of aerosol m/s
temperature K




2. E(F<)

ol

~

7t AL

NRERZEy

9101 A

A2 AR EY

ol

EHER

=0
=

dl

*

A

wK

C}-of} )

Qe

v

AA

o
O
il

(S

&+

H

o9

o

m

/m’

m/s

ol 7] 4

area

water depth

residence time of water in the system

suspended solid concentration

settling velocity




3. AEFE

AEE G0 HEY Ut 271 AXEn. AEE 1A YAt

of
1
5
.

T AR 4F @ cm@ FEF Fo FALA 2Fo] wIH
WY AR AWEES ARG HERT AW AR 438 A&How
AgA H48 242 dAsold Rolw odd ARFES BHA o

=]
AbAS A EA H7] wEelth

AR e 28 F2 WEssS AHSste] A8 dniE 10).

(% 10] AE EAAH uj7fHSs

w7 iss
area m’
mixing depth m
aerobic fraction -
net sediment rate m/s
- production of suspended solids kg/s
- concentration of suspended particles in and out flowing rate kg/m’
- concentration of suspended solids in STP effluent kg/m’
- soil erosion rate m/s




4, ESF

By EGS VA FEEAA, FA, EAMYEEANLE FRE
Zkzke] 3ol digt w=7F ALEG. ol tgE EYdFI2 54 (mixing
depth, porosity &)ollAl AP A ol& 7HA Yot =3ZF T=d

Yol gloiME thest e Folzt Ytk

D A7 : B FYe WZRE ] FHADG A o]
o 1t}
2 ¥4 HeEA fYe BIEHE Mz&%wf el 39
A aE e
seiAo oF fde FATL

WA fix
area m’
mixing depth m

fraction of rainwater infiltrating into the soil

fraction of rainwater running off to surface water

soil erosion rate m/s




24, 2dEde 84FH 7=

gy oA FEHEFHA 1HT S FEHIIAES [F 12]d YE
AAE =A wd W 7]1F  (ntra-media processes)Z w& It 7|2
(inter-media processes)o.& TFET F S+=dH, W& U 7|FoZ+= 9

]
(leaching), 9TE 2 (sediment burial) T =3t Ao =& 7 7]
o= 3 (volatilization), t7]olA E, A L 2AHog9 724 &
of  FEAAE  (diffusion), AAFA  (dry deposition), FAHA  (wet
deposition), ¢ A EHFZF (surface run-off), 24 oA HH
(uptake), AJAYEHANA L] ZFg-ol o3 AA (wash-off), 99 T L¥=
29 o)l% (itter fal), FANAN AHERS RE{EEZHS F7 (deposition),
HEANA FARS FEHF=29 AFf (resuspension), A<} AE He] &
E4 E49o] B34t (diffusion) 52 1#3sta 9l

2}

';I?I“

of 9% #:-&9% (mport and export), #3] (degradation), E¥3Z
2}

|



T8 W £
290 WEe ASHoR WG 2/ oz B
B grEer AN o FZtel|l A HjE ol
Emission
B sh=A] A
strAlsEd A e e E a1
mport - 3719k B ol @ 0B ARTE FAE
an
=013l 2~
EXpOI't = ’I:} Ol'l_ T
- W), A, AR} BEFA Y EaEE ALt
Degradation - dE#e R 1A WeEEAT
(first order rate constant) AF-&
- 1A A
Dry - gas-aerosol partitioning@ aerosol-deposition velocity°l
deposition o3 2AH oJEZZ9] H &S vapour pressure®}
qoARZe] FF 181 Junge's equation®E F7
Intermedia
transport
- 7p28t dloj2E
Wet - chemical’s scavenging ratio
deposition (the rainwater-air concentration ratio)
- Henry’s Law constant®} aerosol-collection efficiency




g 712 (A1)

W &

Sediment/

- suspended matter-water partition coefficient
- FrEdY

AR AR/ AR S

Absorption

TA e} EOZHE gas absorption¥} volatilization-
PG FA7)%
- Henry’s Law constant
- solids-water partition coefficient

- partial mass-transfer coefficient

- AEZHEH adsorption?} desorption

- sediment-water partition coefficient

- partial mass transfer coefficient

Runoff

- Run-off water ¢} soil particles Aol HP o= 714

- soil-water partition coefficient

- run-off watere= FAH EF YAE F

ofr

Leaching

A3t compartment= R A stA] E7] Wi
E9 AZoAFE AstrRe a4 sholsd
AAZIZ 02

CEW 20E 29t BRetn 4

- soil-water partition coefficient

Burial

- AEAGNA, AT HlEE AR FSHole & EE

N2e Aol 7h, BA AR 4FIH Qe Fo=
S92 HyolFE o
H Ze AEFe RPN 1HsA 97 gEe] odD

o5 AR 5




38, 2y o) A £AF dpas

L =852 A

T} A) & 2goe  w&buk  compartment)Ztel=  HIH
(nonequilibrium)S 7143ty EAAGHEEE F3) oid 3t 20&% o] o]
g Axbst, dir7] T P23
(phase or subcompartment) Ztoll&= 3
LAEAS] Bl A4bet.

< 24 Qv 328 g SEHEEY EdeA BAAS YeEhd Ao
oo Zh i oA edEde] WEge wid el edEHY A Fu
(EMISD), <1H Ado=zRE wj@A=zol [HJUMP), <UFH AHFo=zol H
(EXPi), #3llol <Jgt A ADMEGRD), & 93 F=LCH), EHZHo| <
frZBRLD, wi&zte] o] F(ADVi), =i&zte] FAHDIFFij)e] o=z ol F
ER=

M, ac
— =V . = EMIS, + IMP,— EXP ,— DEGRD ,— LCH,— BRL,

dt 7 dt
+ADV,, + DIFF,

2)

Q714 Migt Cit 7+ wjde edEde B Emolm)et Emo)E
JERE, Vie wlAle] £Am)e et ol @A ik iy, FA, 29
A% 5 2H7te) wAE e,

e 2 3 ~6) = 2 AE E-A5A S-S A Aol



7}. t71(Air)

dCA(S)

- EDEPAA, WII(S)'OA(S) - EDEPA,SMS)' CA(S) - EDEPA, Vi(9)® CA(S)
— DI VOLy;i 4(s): Civs) + DI VOLg; 415y Cs(s) + 23 VOLy; a(s): Cris)
— Y GASABS, i) Cas) — DIGASABS, 555 Cas)

— Y GASABS, vi(s) Cats)

3)

Vag : volume of the air compartment of scale S [mair’]

Cag : total concentration in air at scale S(gas phase + aerosol phase + rain water phase) [mol-mair”]
EMIS,) : emission mass flow into the air compartment at scale S [mol's'l]

IMPy) : import mass flow into air at scale S[mol's'l]

DEGRD,g, : pseudo first order transformation rate constant in air at scale S[s]

DEPaw: : transport coefficient for atmospheric deposition(wet and dry) to water i at scale S[mair3-s”]
DEP,si : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair3-s]
DEPay: : transport coefficient for atmospheric deposition(wet and dry) to vegetaion i at scale S[mair3-s”]
VOLW,4 : transport coefficient volatilization from water i at scale S[mwater3-s”]

VOLSi, @) : transport coefficient volatilization from soil i at scale S[msoil3-s"]

VOLVi,x : transport coefficient volatilization from vegetation i at scale S[mveg’s”]

GASABSa i@ : transport coefficient gas absorption to water i at scale S[mair’s”]

GASABS,si) : transport coefficient gas absorption to soil i at scale S[msoil3~s'1]

GASABS,vig : transport coefficient gas absorption to vegetation i at scale S[mveg’s]

CWie) : concentration in water i(dissolved) at scale S[mol-mwater”]

S5 : concentration in soil i at scale S[mol~msoil’3]

CVj : concentration in vegetation i at scale S[mol-mveg?]



). A (Water)

dCW’(S)
Vu/(s) *© ———— = EM[SVV(S) + [MP”/(S> - EXP ”/( S) - V['V( S) DEGRD VV( 5) N CI/V(S)

dt
+ Y DEP, yits) Cars) T 2JRUNOFF 15y Css)

o Z VOLy; 4(5)" Cis) — ZSEDWi,Sedi(S)' Cirs)
+ ZGASABSA, wi(s)” Cy () + ZRESUSScdi, wi(s)” CSadi(S)

4)

Vwi : volume of water compartment i at scale S [mwater3]

Cwig : concentration in water i(dissolved) at scale S [mol-mwater”]

Cag) : total concentration in air at scale S(gas phase + aerosol phase + rain water phase) [mol-mair”]
EMISw : emission to water compartment i at scale S [mol's’]

IMPyi : import mass flow into water compartment i at scale S[mol-s”]

DEGRDyys) : pseudo first order transformation rate constant in water i at scale S[s'l]

DEPaui : transport coefficient for atmospheric deposition(wet and dry) to water i at scale S[mair3-s”]
RUNOFFs;wi@) : transport coefficient for run off from soil i to water i at scale S[msoil3-s’1]
SEDwisedis) : transport coefficient for sedimentation for water i at scale S[msed3-s”]

RESUSsediwis) : transport coefficient for resuspension for water i at scale S[msed3-s™]

VOLwg) : transport coefficient volatilization from water i at scale S[mwater3-s"]

GASABSawie : transport coefficient gas absorption to water i at scale S[mair3-s"]

Gsig) © concentration in soil i at scale S[mol-msoil”]

Ceedig : concentration in sediment i at scale S[mol-msed”]



t}. A E(Sediment)

dCSed(S)
Vseats) * — g = Vsea(s) DEGRD g.qi(s) Csears) = SEDBURIAL- Cg, q(5)

+SED Wi, Sedi(S)" CW(S) - RESUSSc di, Wi(S)" CSedzl(S)

+ DESORBg, 4, wi(s) Cseaits) T ADSORBy; seqi(s)
(5)

Vsedi) © volume of water compartment i at scale S [mwater3]

Csedi) © concentration in sediment i at scale S[mol-msed?]

Cuwig : concentration in water i(dissolved) at scale S[m01~mwater"3]

DEGRDsegis) : pseudo first order transformation rate constant in sediment i at scale S[s']
SEDBURIAL;, : transport coefficient for sediment burial for water i at scale S[msed3‘sl]
SEDwisedifs) © transport coefficient for sedimentation for water i at scale S[msed3~sl]
RESUSsediwis) : transport coefficient for resuspension for water i at scale S[msed3~sl]
DESORBsed;wies) : transport coefficient for desorb from sediment i at scale S[mseds‘sl]
ADSORBuiseis) © transport coefficient for adsorb by sediment i at scale S[mwater’-s']



2} E&FSoil)

dCS(S)

dt
+ Y DEP, :05) Ca(s) — 2JRUNOFF i)+ Cs(s)
— Y VOLg; 4(5) Css)+ DJGASABS, 515 Ca(s)

(6)

Vsi) : volume of soil compartment i at scale S [rnsoilS]

Gsi) : concentration in soil i at scale S[mol-msoil'S]

Cag) : total concentration in air at scale S(gas phase + aerosol phase + rain water phase) [mol-mair’]
EMISs;g : emission to soil compartment i at scale S [mol-s”]

DEGRDsg; : pseudo first order transformation rate constant in soil i at scale S[s"l]

LEACHINGs; : transport coefficient for leaching from soil i at scale S[msoil3~s'1]

RUNOFFs;wi@) : transport coefficient for run off from soil i to water i at scale S[msoﬂa's’l]

DEPA,ss) : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair’-s”]
VOLsiae) : transport coefficient volatilization from soil i at scale S[msoil3~s'1]

GASABS, 5 : transport coefficient gas absorption to soil i at scale S[mair’s”]
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3. Bu]7]1& (Partition coefficients)

o] o= v=2 Ed FAEo] AtdET

O t)7]-=A Erxj(Air-water partitioning).
@ do=2ZE dAE9 F=H(Adsorption to aerosol particles).

Q® EY AE, FFEd, g s8Xd x3ddE TARZY FA/EF
(Adsorption/desorption  to solids in soil, sediment, suspended
matter and sewage sludge).

7} ti7]1-& Eulj(Air-water partitioning)

=429 AAd(aqueous phase)oll A Z1AFo2e o]&(d: STP Z7|zx9
Aol 2EFY, AEFAAY FHe 1 Ed dSF(Henry's Law
constan) 2H-8 FH A wek dgdegs 2299, dedss 2 F

=
2 A dre S714F 8= vERE F4E A

jon— _HENRY VP/SOL

 Re TEMP R e+ TEMP ®)

with :

Kh : air-water partition coefficient [m*m?]
HENRY : Henry’s law constant [Pa.m’.mol”]
VP : vapour pressure [Pa]

SOL : water solubility [mol.m?]

R : gas constant [Pa.m3.mol™ K]

TEMP : environmental temperature [K]



. t7]-d o] 2Z(Air-aerosol)
Aol &S Junge (1977) 2o wg} &4 =

N
2
o
it
4z
o,
N
o2l
HJSL‘
-
s
o

JungeConst « SURF,

ierosol

FRaerosol = VP + JungeConst « SURF,,, .. ¥

(3 13] tf7]-olol 2 &9 vzl @

symbols explanation unit value
JungeConst constant of junge equation [Pa.m] 1.72E-01
SURFerosol surface area of aerosol particles [mz.m'?’] 2.64E-03
VP vapour pressure [Pa] =d2d g
FR, 0001 fraction of the substance associated [
with aerosol particles




t}. t7]-7-$-(Air-rain)

Scavenging ratio = SAHFAAY, s Aol os) FAD 4 Utk

1

1 - FR(]PT‘OS(),
SCAVratio = T’ +FR,. .+ COLLECTeff (10)

el

HA g2 di7]alAe] ZF9-(rain waten$} Z1A Akele] Eull A4
e dehdo. F A 2 8
yUebdtt. COLLECTeff& 2 - 10
<, 2013).

ol

e AbgsciMackay 1991, =¢34 18}

with :

SCAVratio : scavenging ratio (quotient of the total concentration in rainwater and the total concentration in air) of the
chemical [-]

FRaerosol : fraction of the chemical in air that is associated with aerosol particles [-]

Kh : air-water equilibrium distribution constant [-]

COLLECTeff : aerosol collection efficiency [-]



g}, 1H]-4=A] Eull(Solids-water partitioning in the environment)

AE-FA(FFF), EF-FAFFHT A FAE o “&FA
<=2} (hydrophobic sorption)” ®HAYZ| 7]%3% S =2 g3t o]
HAUELE AE 52 EF9 f7|ed FqF9 549 SeHS/E HilATE
o] &3t AuHET WAl A2 o

- T W«

Kp= (1.26 « Kouw"®) « CORG « RHOsolid/1000 (1D

with :
Kp : solids-water partition coefficient [kg.m”]
Kow : octanol-water partition coefficient [-]

CORG : standard mass fraction organic carbon in soil/sediment [-]
RHOsolid : mineral density sediment and soil [kgm™®]

(1) AE-A) EHl(Sediment-water partitioning)

LA -A] EujAlss gulkA o2 [molkgei /mollyae ] I
[yater- kgsolid_l] o} o] ZAHAG. “Fad” 3 EH([mol.msorben{3/mol.mwate{3]
52 [Myater’ Myorent DE FHE7] fldlA= Al4te] dasith B3y Rl A
THE O 2ol 52 4 Utk

Ksdw= FRACw,,;+ FRACs,,, « Kp,, *+ RHOsolid/1000 (12)
with :

Ksdw : dimensionless sediment-water partition coefficient [-]
FRACwsed : fraction of water in sediment [-]

FRACssed : fraction of solids in sediment [-]

Kpsed : sediment-water partition coefficient [Lkg"]
RHOsolid : mineral density sediment and soil [kg.m”]



(2) EG-A E1)(Soil-water partitioning)

Ksw= FRACw,;+ FRACs,,; + Kp,,; * RHOsolid/1000 (13)

with :

Ksw : dimensionless soil-water partition coefficient [-]
FRACwsolil : fraction of water in soil [-]

FRACssoil : fraction of solids in soil [-]

Kpsoil : soil-water partition coefficient [Lkg?]
RHOsolid : mineral density sediment and soil [kgm?]



up, =4, EY U EFo £33 2-&Dissolved fraction of the chemical in

water, soil)

9} bioconcentration factor25-8 A=t}

Kp,,,, « SUSP
FRw,,,., =1/(1+ P

BCFfish « BlOmass

F FACGEREA, A, FA EASE HSEdY Bee BujAS
€]

water )

water
1000

BCFfish=FATfish « Kow (15)

with :

FRwwater : dissolved fraction of water column [-]

Kpsusp : suspended solids-water partition coefficient [Lkg”]
SUSPwater : concentration suspended matter in water [kg.m?]
BCFfish : bioconcentration factor water fish [Lkg]
BlOmasswater : concentration biota in water [kg.m™]

FATfish : fat content water fish [-]

Kow : octanol-water partition coefficient [-]

FRACw,,;
FRw

1000
(14)

soil — (FRA Oa/goil * Kh+FRA Cwsoil +FRA OSSOil

with :

FRwsoil : fraction of chemical present in the water phase of soil [-]
FRACwsoil : fraction of water in soil [Lkg]

FRACasoil : fraction of air in soil [kgm?]

FRAGssoil : fraction of solid in soil [Lkg”]

Kh : air-water equilibrium distribution constant [-]

Kpsoil : soil-water partition coefficient [Lkg”]

RHOsolid : mineral density sediment and soil [kg.m™]

« Kp,,; * RHOsolid/1000)
(16)



4, 373 EA wj7pd s
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7} durA el A4 uj/fHS 7] B(default) gt

eyl S Al A E 2w 7B
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#1419} 2t}

(3 14] &7 54 w7l &

Parameter Symbol Unit Value
Density of solid phase RHOsolid [kgsohd.msohd's] 2650
Density of water phase RHOwater [kgwater.mwater'S] 1000
Density of air RHOair [kgair.mai{3] 1.3
Environmental temperature (12.5C) TEMP K] 285.5
Constant of Junge equation JungeConst [Pa.m] 1.72E-1
Specific surface area of aerosol SURF, 10001 [m2m] 2 64E-03
particles
Gas constant R [Pa.m’.mol . K"] 8.314
Surface water
‘(;V(;rtlgfntration of suspended matter in SUSP,u1er [kg.m?] 1772
Suspended matter
mass fraction of organic carbon in CORG... [] 01
susp. solids P
Sediment
Volume fraction of solids in sediment | FRACS.eq [-] 0.37
Volume fraction of water in sediment | FRACwgq [-] 0.63
gégsirsn g?tdslgﬂdzf organic carbon CORGuoy [] 0.05
Soil
Volume fraction of solids in soil FRACSs1 [-] 0.6
Volume fraction of water in soil FRACwgi [-] 0.16
Volume fraction of air in soil FRACag [-] 0.24
;I;?lsss cf{iadcs’cion of organic carbon in CORG.y [] 0.07




Y. WA (Area of the system)

2ol i FHA HAE (34~ 39°N,125°50- 130°E)o] T
SYSTEMARFEA = ARFEAland+ ARFEAsea an
[ 15] |2 #d wi/hds &
symbols explanation unit value
total area of the regional scale
SYSTEMAREA (air/ gfresh water sea% + air/soil [m?] 1.606E+11
interfaces)
AREAland area of land in the system [m?] 1.00E+11
AREAsea area of sea in the system [m?] 6.06E+10




t}. t7](Air)

Aol U irle) Ry ge AowRE et

VOLUME,, = SYSTEMAREA « HEIGHT, (18)

air

oA SHEFe 5y B AL shtel whel )

o
Axtst=d, o Wl i A9e

et
o) Pm
2
filo

SPEY o5 Zhe
(cylinder) & = 7&—2.;8}31 Eulerian box modeld| A2 Al WA} ZF
A AL 7] & LAEY AFJAILES AL
SYSTEMARFEA « 7/4
M%:¢ / 19
WINDspeed
with :
VOLUMEair : volume of the air compartment [m’]
SYSTEMAREA : total area (air/water + air/soil interfaces) [m?]
HEIGHTair : atmospheric mixing height [m]
TAUair : residence time of air [d]
WINDSPEED : average windspeed at 10 m above the surface [m/s]
g7l Aol Fa miZiHas G2 v [ 161 YEh At
#® 16] ti7l@@nel el 8 wi7/ia g
Parameter Symbol Unit Value
Atmospheric mixing height HEIGHT [m] 1000
Wind speed of system WINDspeed [m.s™] 213
Residence time of air over region TAU,i [d] 193
Aerosol-deposition velocity AEROSOLdeprate [m.s™] 3.10°
Aerosol-collection efficiency COLLETeff e, [-] 2.10°
Average precipitation RAINrate [mm.yr"] 1.36.10°




2}. A (Water)

A Y FAY By g Aozny At

VOLUME,,,.. = SYSTEMAREA « AREAFRAC,,,,. + DEPTH,,,,.
(20)

with :

VOLUMEwater : volume of water compartment [m’]
SYSTEMAREA : total area [m?]

AREAFRACwater : fraction of the system area [-]
DEPTHwater : depth of water column [m]

FAel AFALE FAel BAE AL F FA BEOR Ui Ao
2 A EY frE AEFRY A

2 Foth ¢ & &
A A= A8 AedA

AL B VOL UME;mter (2 1)
water FLOWS+ R UNOFFflOwSOﬂ

FRACrun,,;
RUNOFFflow,,, = (RAINrate T+EROSIONM) (22)
« STEMAREA « AREAFRAC,,

with :

TAUwater : hydraulic residence time of water compartment [s]
VOLUMEwater : volume of water compartment [m3]

FLOWS : sum of the discharges of all streams crossing the scale boundaries to water compartment [m3/s]
RUNOFFflowsoil : total run off from soil 1,(soil 2 and soil 3) into water compartment [m3/s]

FRACrunsoi : fraction of the wet precipitation that runs off soil to water [-]
EROSIONSsoil : erosion of soil [m/s]

SYSTEMAREA : total area [m2]

AREAFRACsoil : soil fraction of the system area [-]

RAINrate : rate of wet precipitation [m/s]



FAAM L Fo wiEsE e v [

[Z 17] FA(watenAl A F8 wl/lWlS 3

3 1710 YEt Ao,

Parameter Symbol Unit Value
Area fraction of fresh water AREAFRAC, ater [-] 0.0174
Area fraction of marine water AREAFRAC., [-] 0.377
Water depth fresh water DEPTH water [m] 4.34

Water depth marine DEPTHse, [m] 10
Suspended-solids concentration in water SUSP,,ater [kg.m 3] 0.0177
Suspended-solids concentration in sea SUSPea [kg.m™] 0.005
Concentration of biota in water BIOmasswater [kg.m 3] 0.001




ul, A F FfE5Zd(Water, suspended matter)
AESL A dA wko] dojdrt. HH=d FAE T8 net
sedimentation rateZ A4td = dth. RHEDLS 3 s
d, Hr 7Y EY 39 XS T AR St FAEds 28 &

= T3l AE wdh

it Py

i
=

SETTLFvelocity « SUSP,

water o U:]
(1— FRACw,,,) = RHOsolid > NETsedrate  (23) °11

SETTLFEvelocity « SUSP,

- water
GROSSsedrate = (1= FRACw_,) + RHOsolid (24),
a8A srow

GROSSsedrate = NETsedrate  (25)

RESUSP,

rate

= GROSSsedrate — NETsedrate  (26)

NETsedrate = (SUSPwater[C] * WATERflO’LU[UHR]+SUSPwatm,[L] ® WATERflow[LHR]

3
+ Y (EROSION,,;; + AREAFRAC,
1

+ PRODSUSpu:atcr - SUSPUJ(L)%M‘ ° ( WA TERflowwatcr —sea WA TERflow[R][L] ) *
1 1

(1— FRACuw,,;) » RHOsolid = (SYSTEMAREA « AREAFRAC,

water

« SYSTEMAREA « FRACs,,,; » RHOsolid)

oili

27
with :

GROSSsedrate : gross sedimentation rate for sediment [msed/s]

SETTLEvelocity : settling velocity of suspended particles [mwater/s]

SUSPwater : concentration of suspended matter in water column [kgsolid/mwater3]

FRACwsed : volume fraction water of the sediment [-]

FRAGssed : volume fraction solid of the sediment [-]

RHOsolid : density of the solid phase of sediment [kg/m3]

NETsedrate : net sedimentation rate for sediment [msed/s]

RESUSPrate : resuspension rate for sediment [msed/s]

SUSPwater[C] : concentration of suspended matter in water column at continental scale [kgsolid/mwater3]
SUSPwater[L] : concentration of suspended matter in water column at continental scale [kgsolid/mwater3]
WATERflow[C][R] : flow of continental water to regional water [m3/s]

WATERflow[L][R] : flow of local water to regional water [m3/s]

WATERflowwater-sea : flow of water to sea water [m3/s]

WATERflow[R][L] : flow of regional water to local water [m3/s]



EROSIONSsoil :
AREAFRACsoil :

AREAFRACwater :
volume fraction solid of the soil [-]
area of system [m2]

FRAGCssoil :
SYSTEMAREA :
PRODsuspwater :

erosion of soil [m/s]

area fraction of soil [-]
area fraction of water [-]

Autochthonous PRODUCTION of suspended matter in fresh water [kg/s]

v}, =4 = biota(Water, biota)

“Biota” & Aol &A)5}= vHH| glololl A EFF &) ol2+ FE 4holgl
= F7IAE gt A9 biota &S dHitd o g o FA U EHE
A BE&o Hsi = 2t} Biota®t A I BE HE&S £F HIYd )
ool 2% oAl A< biota XF ¥ HIF S 7HH T

BIOmassyaer © concentration of biota in the water column [kg/m?’]



AL, A E(Sediment)

Aol Byl The Ao Aawn,

VOLUME,,, = SYSTEMAREA « AREAFRAC,,, + DEPTH,,,
(28)

with :
VOLUMEsed : volume of sediment compartment [m3]
SYSTEMAREA : total area [m2]
AREAFRACwater : water fraction of the area [-]
DEPTHsed : mixing depth of sediment [m]

A B A BletEd e olF 2 AES M HSHE U A2 AER FIH

BURIAL,,, = NETsedrate (29)

with :

BURIALsed : burial rate of old sediment under fresh deposits [msed/s]
NETsedrate : net sedimentation rate for sediment [msed/s]|

HE-5A Bl
EgoE thg gol wedh

CORGsed = 0.05

CORGsed : organic carbon content of sediment [KgOrg carbon/Kgsorial
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Parameter Symbol Unit Value

Sediment mixing depth DEPTHseq [m] 0.03
Settling velocity of suspended solids SETTLvelocity [m.s™] 2.89.10°
(Biogenic) production of suspended | propgysp, [ke.s] 8.88.10"
(Bogeni) producton of swpended | propusp., | ks’ | 19210




o} EHSoil)

Eope] Ryl thg 4o AdEch
VOLUME,,;; = SYSTEMAREA « AREAFRAC.,,; » DEPTH,,. (30)

with :
VOLUMEsoil i : volume of the soil 1 (soil2 and soil 3) [m3]
SYSTEMAREA : total area [m2]

AREAFRAGsoil i : soil 1 (soil2 and soil 3) fraction of the area [-]
DEPTHsoil i : mixing depth of soil i [m]

%0 29| advection(d=<, 22 4o diffusion(x
1 B 5ol FAC dojuta gloem ot A=

F= o At 7%%40; Eok Y H5= Zold wE %
EPATHCz). o] Wl £ EAd wel =gsts Zolvt b=

T A=
H O mE EY By 94 EY T2t ALtETh

C=Cyee '™ (3D

. Veffsoil + \/ Veffzoil + 4D€ff§ozl * kdegsoil

d = (32)
b 2kdeg,;
Ve RAIN: FRACH i\ sorDad IS i
ef fson = rate WS o m Ugoil FRACs .
(33)
D€ o D]FF RAC&L?H (1 - FRwsoil - FRSsmil) + (34)
ffSOil B gas FM a]’soil
DIFF, FRACW® R
water e woil TRA C/wsm'z
SOLIDd B i
fosozl * Rssoil ° FRA CS

soil



FRACw

soil

Fl L=
R00i = (FRACa,,, » Kh+ FRACH,,, + FRACs,., = Kp..y + RHO,,,,/1000
(35)
FRs . — FRACGCS,,,
soil FRACH Kh FRAC’wsoil FRAC:
wit * Ky« RHOsolid/1000) | (Kp.., » RHOsolid/1000) Seol
(36)

IF 0.03m < dp, then
DEPTHSsoil = 0.03m, else

IF 0.03m = dp = 1m, then
DEPTHSsoil = dp, else

IF dp > 1m, then
DEPTHsoil = 1m

@ 57479 Aol ohejeh @ol Astart

[F 0.2m < dp, then
DEPTHsoil = 0.2m, else

[F 0.2m = dp = Im, then
DEPTHsoil

dp, else

IF dp > 1m, then
DEPTHsoil

Im

with :

kdegsoil : rate constant for degradation in bulk soil [d-1]
RAINRATE : average daily rate of precipitation [m.d-1]

Finfsoil : fraction of precipitation that penetrates into the soil. [-]
dp : substance-dependent penetration depth [m]



Veffsoil : effective advection (with penetrating porewater) [m.d-1]

Deffsoil : effective diffusion coefficient [m2.d-1]

FRa.soil : mass fractions of the substance in the air phases of the soil [-]
FRw.soil : mass fractions of the substance in the water phases of the soil [-]
FRs.soil : mass fractions of the substance in the solid phases of the soil [-]
Fairsoil : volume fractions of air in the soil compartment [mair3.msoil-3]
Fwatersoil : volume fractions of water in the soil compartment [mwater3.msoil-3]
Fsolidsoil : volume fractions of solids in the soil compartment [msolid3.msoil-3]
Kh : dimensionless partition coefficient between air-water [-]

Kp’ : dimensionless part. coeff. between pore water- and solid phases of soil [-]
DIFFgas : molecular diffusivity of the substance in the gas phases [m2.d-1]
DIFFwater : molecular diffusivity of the substance in the water phases [m2.d-1]
SOLIDadv.soil : rate of advective downward transport of soil particles [m.d-1]
SOLIDdiff.soil : solid phase diffusion coefficient in the soil compartment [m2.d-1]
kaslsoil : Partial mass-transfer coefficient soil side of air-soil interface [m.d-1]

EdolA AgEE F8 Wil e oe [E 1916 YEhi i,

[ 19] EF (oDl A el =2 wl7/)H55k

Parameter Symbol Unit Value

Area fraction of natural soil AREAFRACin [-] 0.402

Area fraction of agricultural soil AREAFRACgin [-] 0.122

Area fraction of industrial/urban soil AREAFRACsoii3 [-] 0.0816

Fraction of rainwater infiltrating soil FRACinf,; [-] 0.25

Fraction of rainwater run-off from soil FRACrung; [-] 0.25
Natural soil-erosion rate EROSIONGinn [m.s™] 1.11.10™
Agricultural soil-erosion rate EROSIONi2 [m.s'l] 48810
Industrial /urban soil-erosion rate EROSIONG i3 [m.s™] 3.63.10™




5. W& 3t o] FS EH3= wisiHT

7}. Partial mass transfer coefficient

7]-A HEHolAe] partial mass transfer coefficient(PMTC)=

%3 Bho| EAeol npel e

off

) 7]-A HEFHo| A9 air-side partial mass transfer coefficient #t-2
29 Ao gHE FE¥tHSchwarzenbach et al.,, 1993).

o

kaw,;, =0.01(0.340.2 I/I/YNDspeed)(0.Olé%/]liolwez’ghzﬁ)(0‘67 05 (37)

with :

kawair : partial mass transfer coefficient at the air side of the air-water interface [mair/s]
WINDspeed : wind speed [m/s]

Molweight : molecular weight of chemical [kg/mol]

0.018 : molecular weight of water

7]-A HE=Ho|A 2] water-side partial mass transfer coefficients=
5o 2o g2 HE fFE=Hti(Schwarzenbach et al., 1993).

kaw,,,,. = 0.01(0.0004 +0.0004 WINDspeed?)(0.032/ Molweight )" * *5)
(38)

with :

kawwater : partial mass transfer coefficient at the water side of the air-water interface [mwater/s]
WINDspeed : wind speed [m/s]

Molweight : molecular weight of chemical [kg/mol]

kasair = 1.05E-03 [m/s]

kasair : partial mass transfer coefficient at the air-side of the air-soil interface [m/s]

kas, = Veff. . + _ Dl o (39)
soil soil PENd ept hsoil

with :
kassoil : partial mass transfer coefficient at the soil air-side of the air-soil interface [m/s]
Veffsoil : Effective ADVECTIVE TRANSPORT in soil [m/s]

Deffsoil : Effective DIFFUSION coefficient in soil [m/s]
PENdepthsoil : PENETRATION DEPTH soil [m]



Y. & (Deposition)

AAEHE HD A< DRYDEPaerosol® Washout #ke thg ®Wyo= =
=aal=g

DRYDEP,

aerosol

= AEROSOLdeprate « (1—FRg,;) (40)

Aerosol Washout = RAINrate » (1—FRg,,.) « COLLECTeff (41)

Gas Washout = RAINrate o T (42)

with :

DRYDEPaerosol : mass transfer coefficient for dry deposition of aerosol-associated chemical [m/s]
AEROSOLdeprate : deposition velocity of the aerosol particles [m/s]

FRgair : fraction of chemical in air that is associated with gas phase [-]

AerosolWashout : aerosol washout [m/s]

GasWashout : gas washout [m/s]

RAINrate : rate of wet precipitation [mrain/s]

COLLECTeff : aerosol collection efficiency [-]

Kh : dimensionless air/water partition coefficient [-]



t}. 714 &9 3)'¢H(Gas absorption and volatilization)

1A &5 FEd g dA EF HAE AS(overall mass transfer
coefficient) &2 ZZ <l two-film resistance modelZH-E FAH=E <+
g i7]-FA AE5HE 53T o JAA EF AG AS= AL oy 42
o] Age] FomHE Yt Wr|-EY HEUE AL W EY £ FH
SHE EY U 3714 AN AP HEE &

Tes 2e A AL 4 3ok
kaw,;, * kaw

water
kaw,, * Kh+kaw (43

GASABSflow

water

= FRgmr *

water

with :

GASABSflowwater : overall mass transfer coefficient for gas absorption across the air-water interface, referenced to air
[mair/s]

kawair : partial mass transfer coefficient at the air-side of the air-water interface [mair/s]

kawwater : partial mass transfer coefficient at the water-side of the air-water interface [mwater/s]

Kh : dimensionless partition coefficient between air-water [-]

kas air * kas soil

GASABSflow,,; = FRg,, * (44)
kas . o ( Ah )+ kas. .
air Ksw soil

Ksw= FRACa,,; + Kh+ FRACw,,; * Kp,,; « RHOsolid/1000

(45)

with :

GASABSflowsoil : overall mass transfer coefficient for gas absorption across the air-soil interface, referenced to air
[mair/s]

FRg : fraction of chemical in air that is associated with gas phase [-]

kasair : partial mass transfer coefficient at the air-side of the air-soil interface [m/s]
kassoil : partial mass transfer coefficient at the soil air-side of the air-soil interface [m/s]
Kh : dimensionless partition coefficient between air-water [-]

Ksw : dimensionless soil/water partition coefficient [-]

FRACasoil : volume fraction air of the soil [-]

FRACwsoil : volume fraction water of the soil [-]

FRACssoil : volume fraction solid of the soil [-]

Kpsoil : solids-water partition coefficient [L/kg]

RHOsolid : density of the solid phase of sediment [kg/m3]



ka’wair ¢ kawwater

VOLATfIow, e, = 7o« Kh + FRuw

water

(46)

water

with :

VOLATflowwater : overall mass transfer coefficient for volatilization across the air-water interface, referenced to water
[m/s]

kawair : partial mass transfer coefficient at the air-side of the air-water interface [m/s]

kawwater : partial mass transfer coefficient at the water-side of the air-water interface [m/s]

Kh : dimensionless partition coefficient between air-water [-]

Ksw : dimensionless soil/water partition coefficient [-]

kasair ¢ ka’ssoil
VOLATflow,,; = 70 47
kasai’r + kassoil/ (—)
Ksw

with :

VOLATflowsoil : overall mass transfer coefficient for volatilization across the air-water interface, referenced to soil [m/s]
kasair : partial mass transfer coefficient at the air-side of the air-soil interface [m/s]

kassoil : partial mass transfer coefficient at the soil air-side of the air-soil interface [m/s]

Kh : dimensionless partition coefficient between air-water [-]

Ksw : dimensionless soil/water partition coefficient [-]



2}, =A-AE n¥(Water/sediment exchange)
AE-FA FEFHAA AH 23 D3o] ik AA =2 AG A #*
< tr]-FA, r-EY HEFHAA EH LGS

A
A A Al two-film resistance modelS &3 d& 4 Q).

4

kwsd

water

» kwsd,,,

) o FRw (48)

water

ADSORBflOwsed = ( kadwater —+ kadsed

with :

ADSORBflowsed : overall mass transfer coefficient for adsorption across the sediment-water interface, referenced to water
[m/s]

kwsdwater : partial mass transfer coefficient at the water side of the sediment-water interface [m/s]

kwsdsed : partial mass transfer coefficient at the pore water side of the sediment-water interface [m/s]

FRwwater : dissolved fraction of water column [-]

kwsd,,., * kwsd,.,
kwsd,;., +kwsd,.,

water

)/ Ksdw (49)

DESORBflow,,; = (

with :

DESORBflowsed : overall mass transfer coefficient for desorption across the sediment-water interface, referenced to
sediment [m/s]

kwsdwater : partial mass transfer coefficient at the water side of the sediment-water interface [m/s]

kwsdsed : partial mass transfer coefficient at the pore water side of the sediment-water interface [m/s]

Ksdw : dimensionless sediment/water partition coefficient water [-]

Ksdw= FRACw,,+ FRACs,; * Kp,, * RHOs0ild/1000 (50)

with :

Ksdw : sediment/water partition coefficient water [-]
FRACw.sdR : volume fraction water of the sediment [-]
FRAGCs.sdR : volume fraction solid of the sediment [-]
Kp.sd1R : sediment/water partition coefficient water [L/kg]
RHOsolid : density of the solid phase of sediment [kg/m3]



HE-FA HERANALY FA &
transfer coefficient) #-& &l nAH=

% gle.

B4 AY As(water-side mass
Z(Mackay et al, 1985)S A&

kws . = 2.778 « 107 m.s™? (5D

kwswater : partial mass transfer coefficient at the water-side of the sediment-water interface [mwater/s]

Mackay et al,(1992)e] W2 HE-FA HIZHAA T & IAY
S

L1 A

A AHaqueous phase)oll ¢ molecular diffusions E3 &= ZoAe &7

1 O
Ags tgFolH e, o] w effective diffusivity= 2 - 10° m? - hr'!, diffusion
Adls 2cmZ A4 HAth olAE T3 o9 kol fF=FHUTh

kws. ,=2.778 « 107 m.s ! (52)

sed —

kwssed : partial mass transfer coefficient at the pore water-side of the sediment-water interface [mporewater/s]



up, EJo|A A 22 o]%F(Soil to water transfer)

Eqko] 744 olFolq A et o5 e the Aoz wdwTh

soil

FRACrun o RAINrate
+ FROSION.

soil Ksw soil

(53)

RUNOFFflow

with :

RUNOFFflowsoil : mass transfer coefficient for run-off soil [msoil/s]

RAINTrate : rate of wet precipitation [mrain/s]

FRACrunsoil : fraction of rain water that runs off from soil to water [-]

Ksw : dimensionless soil-water partition coefficient [-]

EROSIONGSsoil : rate at which soil is washed from soil into surface water [msoil/s]



v}, Ao A 2] A A7]ZHRemoval from the system)

HES} Egol olFolq B Fome| HEE)
2898 B 2qolAE AAFoR HrH,

BURIALflow,,; = NETsedrate (54)

with :

BURIALflowsed : sediment burial rate for water column [msed/s]
NETsedrate : net sedimentation rate for sediment/water [msed/s]

FRACinf,,; « RAINrate

LEACHflow,,; = o

with :

LEACHflowsoil : mass transfer coefficient for leaching from soil [msoil/s]
FRACinfsoil : fraction of rain water that infiltrates into soil [-]

RAINrate : rate of wet precipitation [mrain/s]

Ksw : soil-water equilibrium distribution constant [mwater3/msoil3]

oJEe The

(55)



6. FAANA Y |ZF%%=(dissolved concentration) A4k

2yoA FA= biota?t FHEHS E33 bukE HFES weiA =B
ol ALrEdH= 13*01]/\191 % S(total concentration)E vepRdTE o]
o AL = AANAE 7: & =(dissolved concentration)7} Z &

of weh HIHEG.

PEOTegwater,tot

PE =
Oregwate’r 1 + Kpsusp SUSP + BCFInota L4 B_[OTA

(56)

ater water

with :

PECregwater : regional PEC in surface water [kgc.m-3]

PECregwater,tot : regional concentration in total surface water [kgc.m-3]
Kpsusp : solids-water partition coefficient of suspended matter [m3.kgsolids-1]
SUSPwater : concentration of suspended matter in water of region [kgdwt.m-3]
BCFbiota : BCF for aquatic biota in regional/continental model [m3.kgwwt-1]
BIOTAwater : concentration of aquatic biota in regional system [kgwwt.m-3]



FE5o B2E E-4A BEulASS EU bulk densitys o] &3] &
TEEHRYH AEEY ¥359 5 HE A =E2& FH5] fd 4
oA Fxo AFo w25 FAY uf Bastt

K,

soil —water

PECregagric,porew : regional PEC in porewater of agricultural soil [kgc.m-3]
PECregagric : regional PEC in agricultural soil (total) [kgc.kgwwt-1]
RHOsoil : wet bulk density of soil [kgwwt.m-3]

Ksoil-water : soil-water partition coefficient [m3.m-3]
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8 T HIE S (PEC) A4t

version 2014-09-25

212 (Input) Z3 (Outpu
B Z=F & (Emissi AER HY =) AR 55 Reg
T3 2 (Regional scalej AR 9] H =)
T2 & 3HSY. MEFY (Use volume) 10000 tonnes yr" Badee TR
22l wi&H < (Emission Factor air) 1 - T LbAbe o] T 3
SlE=zel =A< (Emission Factor waterl) 1] Habeie| B3
w422 i 2H = (Emission Factor water2) 0 Pardeig W3
ArEF 22| 4 ZH & (Emission Factor natural soil) 0
=Z7F 22| o ZH 5 (Emission Factor agricultural soil) 0
EAMHET 2| HEH S (Emission Factor other soil) (1] ZAEFE =55 L
Z A=t 2 (Local scale)
S I MY 10 tonnes.yr’ 7| PEC (Annu:
7|22l & H < (Fraction of tonnage released to air) 1 ] SHIPEC (Annu;
QI E 22| i ZH %+ (Fraction of tonnage released to waste water) 1] - X EPEC (Local
1HE HEYs THY S (Number of emission days per year) 300 dyr' =Z XPEC{30Y
B Mo 53 XIPEC(180
=978 Y (Substance properties _ =8 ASEEE ©e S & X PEC(180
= su% 234P
0|2 (Substance name) & toluene - 257 234P
qQ) 3E A EH4PEC (Lo
ST (Molecular weight) [ 4= =5 92  gmal’
== (Melting point) ) -95 °’C
FErS/E B+ (Octancl! s Kow) 490 -
E712F (Vapor Pressure) 27|7|H) 3800 Pa
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I EME
(Water Solubility)

515 mg.L™!
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HE 871 B2

H el =Llevel 3 output)
=AE FE({local)_HHEN I EE
=232 (regicnal)

2XE F2(local)

S = version)

£ 4% Y (chembase)

EHHE ™ 2 (regionbase)

(29 16] ‘=717 A& ¥

- c | D F G H ] F] K L M 1] o P ) "
FTEADY.STATE COMPUTATION
W2R sd1R SdZR s1R 52/
¥ 1.00E+09 130E+05 0.00E+0Z 1.38E+04 130E+05 313E+03 324E+02 120E-03 161E+WM4
0.00E~00 D.00E-00 345E+0D_D.O0E+00  0.00E-0D 0.00E+00
REACTION (m3s-1] Womal _ fomwL _fomsdl fomsiL  foms2l foms3L fomwlL _ Fom2l _ fromaR fomwiR fomw2R _fomsdiR fomsdoR froms1R _fioms2R _from
132606 130E-01  214E-02
245E-04 303604 101E-05 326E+01 BOZE-00 6634
BOZE05 S8BE04 0.00E+00  131E-00
S46E-08 500E+08  6.72E+03 740E+01 0E+02
| 121E+02 27EE-05
7 BTE-03
| 1248402
2756402 6.20E-03
502601
| 3.35E+03 593805
1.65E+03 392604
| 240E+08 147E+03  317E~04 BS7E+01 203E-01 1354
1.03E-02 1.13E+07 38IE0 327E-01 9.94E-00 B.64
0.00E+00 Z44E+08  1.17E+03 BO2E+D2
735E+02
155E+04
279E+07
B23E+35
608E+06
BOOE08 1426+01
S3BE+07 1.28E-01
9.63E+08
379E+03
FAA FLilocal) i @HILE B2 7 Liregional) FTY 72 {local) DH B (varsion) B Y% E(chembase) | BUHEfregionbass) T & 77 2icontinental) H{Hengine!

(28 17] NE 717 H4 A3 23
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= ‘E3 A H(version)’ ‘EA A H(chembase)’ , ‘%744 K (regionbase)’
‘9l & (input)” ‘A}?gﬂ TrR(oca)_miEAd 22", A= E(regional)’
‘ArgA FR(ocal)’ ‘ Al4xHengine)’ ‘Al m=(evel 3 output)’

Sol Atk @ AoH ANE 277 Ak Nss Bl Yaw AEE 57
Al & 4 Qor] AEe P F2d Y AER 05T 5 Atk T8 A
E9 752 v [ 20174 2o

= 2 e ANEZ ¥ wAA e,
o §l7] Wwol & wwdiMs EBx



A3 7t 2 (local)

i E T AE

¥ 20] 28 0§47 AEe 25 2 e
AE olF W &
PR 2o 712 AR} dAE F2 fdHlolE B W Ao
(version) 71E25 o 9t}
=4AR 3
T8 sistEde 78 B4 AR d¥EH Aok
(chembase)
AR S-Evte}t 2ol gtE A= f B (Regional scale)®] 2744 17}
(regionbase) A= Eo] Ao
FAEEE dSstr] fls 283 71EAQ AFAH K (I}
= el B4, set=d e 4%, e 9)F d¥st=
(input) NEoIth A ‘8 F ol SE=(PEC) ALY AEo|
dE TS dHsHA Helgloermrg 5¥H3] & & Favt o
A== =71 2 (Regional scale)®] 37 H(steady-state) $HF =&
(regional) oA Z3str] sl o wpieTER F heol AAAH
AR 5 At T E(local scale)®] A7 3l (steady-state) S+EFEE
(Iocal) A Z3t7] sl 2o wiiHTER T gEol AAHAT
A4k TF 2 (local, regional), W{AH (7], A, AE, EY) TEE
(engine) Asretz] L3 EdAFAAEY dHaE Atd
A dH s&
At AREEH Y] T =] EHH BAHE AE9
(level 3 Output)
AFE A Tt = (local scale)®] HlZo|H AT B SAAFFEE

g=Fstr] Hsl 2o mriHsEES &
2% A7 obd W= dylas T FEE ALtEes

A Eolth
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A= EF sHAl 5o . A A
(input)’ AlEe] AFo2 = HAct. “AsHengine)' AEA =4 =
AR 7], A, AR, BEY s=27F ALEL HF Ayt ARGH =

(evel 3 output)’ AlEo| &=}

o AR FR(ocal MEATLE" NEOA AMHE LR
Fro MEATAE F vEo] ASER AgHT

‘87 % ol ZBEPEC) AL AEdA R A4
= F ek AR

HIRAZ SEA L Chofd] 2 (steady-state 7H)

continental

X HRR
regionbase regional asE
A E
chembase local (during release
1 1 episode)

input engine ol
s g output

[ B S 0S5 E(Peq) ]




4 NE AR Qe

7}, <e(nput)’ AE

‘Ad(nput)’ ANEE =ZA 33FES=Z vdo. 37 EA(Landscape
properties), &2 E-AJ(Substance properties), ®Hi=% A X (Emissions)Z 1}
ol A 7 FEol| &ste o Hart EASH. AR A misiE o
dgdE e IUHE ASSIAY B8s H =S F Uk

H
747 B (regionbase)’ A ES} AAEFo] gty 2ol
ZERZ AFHo o ALgAI}L olE

2
v

BCUE L3 G H T K 1 W L&)
IGENERAL MODEL INPUTS
LANDSCAPE PROPERTIES Variable Name Unit Input DataBase Formula Value Used
Region Name Regionlame Ai ‘Snuth KOREA | ‘South KOREA
IRegion DataBase row number RegicnBaseRowhr o | 26 10 26
IREGIONAL SCALE
\Area land AREAland R [km?] 1.00E+05 229E+05 | 1.00E+11 m®
lArea sea AREAsea R [km?] 6.06E+04 1.00E+03 6.06E+10 m®
[Fraction fresh water FRACfresh R = 2 B0E-02 3.00E-02 2 80E-02 -
[Fraction natural soil FRACnatsoil R ~ 6.45E-01 270E-01 645E-01 -
[Fraction agricultural soil FRACagsoil R - 1.96E-01 6.00E-01 1.96E-01 -
[Fraction urbanfindustnial soil FRACothersoil R = 131E-01 1.00E-01 1.31E61 -
[Temperature TEMP R [°cl 1.25E+01 120E+01 285E+02 K
Wind speed WINDspeed.R ms’ 2 13E+00 3.00E+00 | 2.13E+00 ms™
|Average precipitation RAlNrate.R mm.yr’ 1.36E+03 TO00E+02 | 432608 ms”
[Depth fresh water DEPTHfreshwater.R m 4.34E+00 3.00E+00 434E+00 m
FRACTION discharge regional fresh water to continental scale  FRAC wiR wiC - 0.00E+00 340E-02 0.00E+00 -
[Fraction run off FRACmun R - 2 50E-01 2 50E-01 250E-01 -
[Fraction infiltration FRACinfR = 2 50E-01 2.50E-01 250E-01 -
[Soil erosion EROSION.R mm.yr” 6.88E-01 3.00E-02 218E-1 ms’
ICONTINENTAL SCALE
{area land AREAland.C [km?] 7.04E+06 3T1E+06 7.04E+12 m*
lrea sea AREAsea.C [km?] 3.52E+06 3ITIE+D6 | 3.52E+12 m°
[Fraction fresh water FRACfresh.C = 3.00E-02 3.00E-02 3.00E-02 -
[Fraction natural soil FRACnatsoil.C = 270E01 2.70E-01 270E01 -
Fraction agricultural soil FRACagsoil C - 6.00E-01 6.00E-01 6.00E-01 -
[Fraction urban/industrial soil FRACothersoil C = 1.00E-01 1.00E-01 1.00E-01 -
[Temperature TEMP.C [°c] 1.20E+01 120E+01 285E+02 K
Wind speed WINDspeed.C ms’ 3.00E+00 3.00E+00 3.00E+00 ms™
{verage precipitation RAINrate C mmyr’ 1 20E+03 7.00E+02 3B1E-08 ms”

(29 191 “4=-H@nput)’ AE - BHEA



OS2 3stEde 8 BEA HRE fdH¥sts FEoIth 8 | Ss
= BAE, 553, 25ToAAY F7Is, 25CoAAe & tigk &3%,
< ol A =(Kow), A Wollxe] Ra|<LX(air, water, sediment
and soil degradation rate) so] UtHIZHE 20). 7F& 7IEHQ0 JHAFELS
‘317 F =% =(PEC) A4 A Ed] JHEA Hol 0B Z o] AEA

3517 5 =5 =(PEC) Al AEC o] gle uwi/is 5 AL
7 FAE ot e iR E A4S 7 Ao

SUBSTANCE PROPERTIES Variable Name Unit Input DataBase Formula Valug Used
[Substance Name ChemName A‘ benzoic acid | benzoic acid
[Subsatnce ID ChemiD 000065-85-01 000065-85-0
IChemical DataBase row number ChemBaseRowhr " 16 16
Gas phase DIFFUSION coefficient DIFFgas [ms) 9 87E-06 9.87E-06 m2.s-1
Water phase DIFFUSION coefficient DIFFwater [m® s 1.02E-09 1.026-09 m25-1
MOLECULAR WEIGHT Molweight fa.mol] 1226402 2006402 1.22E-01 kg.mol-1
Solids/water PARTITION COEFFICIENT for standard salids Kp €] 7 94E+00 T94E+00 -
Octanoliwater PARTITION COEFFICIENT Kow 8] 7.76E+01 1356403 7.76E+01 -
Standard mass FRACTION organic carbon in soil/'sediment CORG [ 7.00E-02 T.00E-02 -
Mineral DENSITY sediment and soil RHOsolid [kg.m™] 265E+03 | 2.65E+03 kg.m-3
Gas/water PARTITION COEFFICIENT at 25 °C Kh [ 1.59E-08 1.59E-06 -
VAPOR PRESSURE at 25 °C Pvap25 [Pa] 110E-01 1.33E-01 110E-01 Pa
ENTHALPY of vaparization Hovap [id.moi™] 500E+01| 5.00E+04 Jmol-1
Water SOLUBILITY at 25 °C Sol25 [mgL] 340E+03 | 4.39E+03 2.78E+01 mol.m-3
ENTHALPY of dissolution HOsol [kd.mal™] 1.00E+01 1.00E+04 J.mol-1
Junge's constant JungeConst [Pa.m] 172E-01 1.72E-01 Pam
Melting paint Tm [°c] 122E+02 4.30E+01 395E+02 K
Gas phase degradation RATE CONSTANT at 25 °C kdeg air s 350E-06| 3.51E-06 350E-06 s-1
OH radical CONCENTRATION C OHrad fem?] 500E+05 5.00E+05 cm-3
FREQUENCY FACTOR OH radical reaction k0.OHrad [em®s] 7.90E-11 T.90E-11 cm3.s-1
ACTIVATION ENERGY OH radical reaction Ea.OHrad [kl_mel-1] 6.00E+00 6.00E+03 J.mal-1
Dissalved phase degradation RATE CONSTANT at 25 °C kdeg water [s"] 3.50E-06 2.09e-07 350E-06 s-1
Biodegradability test result biedeg [r/e-11dp) i |
CONCENTRATION BACTERIA in test water BACT test [CFU.mL™] 4.00E+04 | 4.00E+04 CFUmLA
RATE INCREASE factor per 10 °C Q10 H 2 85E+00 2.85E+00 -
Bulk degradation RATE CONSTANT standard sediment at 25 ° kdeg sed s 3 50E-07 1.04E-08 3 50E-07 s-1
Bulk degradation RATE CONSTANT standard soil at 25 °C kdeqg soil 1 113E-06 1.04E-07 1.13E-06 s-1

(29 20] “4SH(Gnput)’ AE - FsEFH EA
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A, TAAFEAR HEHFS JEAY, B2 F AMEETH 2 ud =R
vl Z A <=(Emission factonE 48 & 4 1™ 2D).

ARG 2 (ocal scale), o &+F%(continental scale), & X]+2 +fZ(global
scale)e] AlgFEZFL VEHog (o2 HAAFH Yrt. o, FIFR
(regional scale)9] AME-ZF(EEF)S UAZ 100€/doz HAF a1, 17
o] % Hr|Z w&5E= A Z(Emission factor air = 1) A Ho] o} w}
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EMISSIONS Vanable Name Input DataBase Formula Value Used

LOCAL SCALE

EMISSION to air Eal [ty 0.00E+00 0.00E+00 mol 5-1
EMISSION to water Ewl ftyr'] 0.00E+00 0.00E+00 mol s-1
EMISSION to natural soil EsiL ftyr'] 0.00E+00 0.00E+00 mol.s-1
EMISSION to agricultural soil Es2L Ity 0.00E+00 0.00E+00 mols-1
EMISSION to other soil E.s3L [tyr'] 0.00E+00 0.00E+00 mol.s-1
USE wvolume Usel [tyr'] 0.00E+00 0.00E+00 mol.s-1
EMISSION FACTOR air Efact aL ] 0.0025 2.50E-03 -
EMISSION FACTOR water Efact wL 8] 003 3.00E-02 -
EMISSION FACTOR natural soil EfactsiL [ 0| 0.00E+00 -
EMISSION FACTOR agricultural sail Efact s2L 8] 0| 0.00E+00 -
EMISSION FACTOR other sail Efact s3L 8] 0.0002 2 00E-04 -
[REGIONAL SCALE
EMISSION to air E.aR [tyr'] 1.00E+02 2.60E-02 mol.s-1
EMISSION to water1 EwiR [tyr'] 0.00E+00 0.00E+00 mol.s-1
EMISSION to water2 Ew2R [tyr'] 0.00E+00 0.00E+00 mol.s-1
EMISSION te natural soil EsR [tyr’] 0.00E+00 0.00E+00 mol.s-1
EMISSION ta agricultural soil Es2R tyr] 0.00E+00 0.00E+00 mol.s-1
EMISSION to other soil E.s3R [tyr] 0.00E+00 0.00E+00 mol s-1
USE volume UseR tye’) 100E+02 | 260E-02 mals-1
EMISSION FACTOR air Efact aR ] 1.00E+00 1.00E+00 -
EMISSION FACTOR water1 Efact wiR [ 0 0.00E+00 -
EMISSION FACTOR water2 Efact w2R [ 0 0.00E+00 -
EMISSION FACTOR natural soil Efact.s1R g 0 0.00E+00 -
EMISSION FACTOR agricultural soil Efact.s2R 2] 0 0.00E+00 -
EMISSION FACTOR other soil Efact.s3R &1 0| O0.00E+00 -
[CONTINENTAL SCALE
EMISSION to air EaC [tyr'] 0.00E+00 0.00E+00 0.00E+00 mol s-1
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Y. ‘EAAH(chembase)’ AE

¢ 1 ’ - 3Ll E= o =y = [e)] =
4 H(chembase)’ AEd <= 4 =4 AEE Vg 4483tz
s E 4 ATHIY 2. AgAE Bad W AR B o3
A = AT 22). AHEA= 8 NMELZ =49 3k
o 23 = = BTy o 3] o] A] ]_ o= 23 ) 2 o
=EAAEBRE F7 T o 2NN AEEH= 8 SAUNHTSE O
[ 21]o] YERH AT
A B8 c | ) E F G H I J K L
1 T 2 3 | 4 5 6 7 8 9 10 11 12
2 2 [D® [Name VW Tm Pvapes Solzs Kow kdegair) il
3a 3 g.mol” C Pa mg.i’ = 5! s! st s
4 4 |000071-43-2 [benzene 78 6 13604 18E+03 1.3E+02 1.1E-058 1.1E-06 1.1E-07 3.5E-07
5 5 |000050-00-0 |formaldehyde 30 -92 52E+05 4 0E+05 2 2E+00 §.3E-05 2.0E-06 20E-06 2 0E-06
6 | 6 |000050-29-3 |p.p-DDT 385 109 2.0E-05 5.5E-03 15E+06 11E-06 3.5E-08 3.5E-09 1.1E-08
7 | T |000050-32-8 |benzo(a)pyrene 252 175 7.0E-07 38E-03 1.1E+06 1.1E-06 1.1E-07 3.5E-09 1.1E-08
8 8 |000056-23-5 |carbon tetrachlonde 154 -23 1.5E+04 8.0E+02 44E+02 1.1E-08 1.1E-07 1.1E-08 3.5E-08
9 9  |000056-38-2 h pall 6 6.0E-04 12E+01 63E+03 11E-05 35E-07 1.1E-07 3.5E-07
10 10 |000056-55-3 |benz{ajanthracene 228 159 53E-04 1.9E-02 6.8E+05 9 2E-05 9 2E-05 19E-09 19E-09
11 11 |000058-89-9 |g-HCH (lindane) ball 112 3.7E-03 7.3E+00 5.0E+03 19E-07 1.1E-08 3.5E-09 1.1E-08
12 12 |000058-90-2 |2.3.4 6-tetrachlorophencl 232 70 28E-01 1.8E+02 2.8E+04 35E-07 3.5E-07 3.5E-08 1.1E-07
13 13 |000060-57-1 |dieldnn 381 176 50E-04 1.7E-01 1.6E+05 3.5E-06 1.1E-08 3.5E-09 1.1E-08
14 14 |000062-53-3 |aniline 93 -6 65E+01 36E+04 7 9E+00 3 9E-05 1.1E-06 11E-07 1.1E-06
15 15 |000063-25-2 |carbaryl 201 142 27E-08 12E+02 2 3E+02 3 5E-06 1.1E-06 11E07 35E07
16 16 |000065-85-0 |benzoic acid 122 122 1.1E-01 3.4E+03 7 8E+01 35E-06 3.5E-06 3.5E-07 1.1E-06
17| 17 |000067-56-1 |methanol 32 -98 1.7E+04 1.0E+06 1.7E-01 4.9E-07 2.0E-06 2 0E-06 2.0E-06
18 18 |000067-63-0 |isopropanol 60 -90 6.1E+03 1.0E+06 1.1E+00 4.9E-06 2.0E-06 2.0E-06 2.0E-06
19 19 |0D00067-66-3 |tnichloromethane 19 -64 26E+04 8.2E+03 93E+01 11E-07 1.1E-07 11E-08 3.5E-08
20 20 |000067-72-1 |hexachloroethans 237 186 50E+01 5 0E+01 8 5E+03 1.1E-08 1.1E07 1.1E-08 3.5E-08
21 21 |000069-72-7 |salicylic acid 138 159 2.1E-02 2.3E+03 1.6E+02 3.5E-06 3.5E-06 3.5E-07 1.1E-06
22 22 |000071-41-0 |1-pentanol a8 78 3.0E+02 2.2E+04 3.2E+01 3 5E-06 3.5E-06 1.1E-06 3.5E-06
23 23 |000071-43-2 |benzene 78 6 1.3E+04 1.8E+03 1.3E+02 1.1E-05 1.1E-06 1.1E-07 3.5E-07
24 24 |000071-55-6 |1,1,1-trichloroethane 133 -33 1.8E+04 1.4E+03 31E+02 1.1E-08 5.7TE-08 1.8E-08 22E-08
25 25 |00007243-5 |methoxychlor 346 86 13E-04 4 5E-02 12E+05 11E-05 1.1E-06 35E08 11E07
26 26 |000072-55-9 |p.p-DDE 319 88 8.7E-04 4.0E-02 5.0E+05 1.1E-06 3.5E-09 3.5E-09 3.5E-09
27 27 |000075-01-4 |vinyl chloride 63 -164  4.0E+05 8.8E+03 4.2E+01 36E-06 7.7E-08 7.7E-08 7.TE-08
2§ 28 |000075-09-2 |dichloromethane a5 -95 26E+04 1.3E+04 1.8E+01 1.1E-07 1.1E-07 1.1E-08 3.5E-08
29 29 |000075-25-2 |tnbromomethane 253 -8 7.3E+02 31E+03 24E+02 1.1E-07 1.1E-07 1.1E-08 3.5E-08
30 30 |000076-01-7 |pentachloroethans 202 -29 6.3E+02 5 0E+02 7 8E+02 1.1E-08 11E-07 1.1E-08 35E-08
31 31 [000076.062 54 03 23E+03  12E+02  11E06_ _ 35E06 _ 1IE06  3.5E06
Woar n| 2EAE (version) LSiinput) - 2AE 7 Zlocal) . AR (reaional) . H EH(engine) = Ik
¢ 1 ’
(19 22] ‘EAIA H(chembase)® AE
ST ¢ 11 ’ 2~
[ 21] ‘EAIAH(chembase)’ AE wj7j¥H<S
2~ o
s B
ID CAS registry number ’
Name Chemical name -
A=)
MW A g/mol
=1 N
Tm ==4 C
o =
Pvap25 25Col A F7]% Pa
. = _ -
Sol25 25Co A9 Zof gk &= mg/L
=R E 2=
Kow SEFS /& BElAS -
. H I A 2=
kdeg(air) 7] A e B &4 1/s
< 5 B =] 2~ o=
kdeg(water) TX:” Oﬂ A'] 5;] i OH ——’TE)\O]'T 1/5
B = 2~ o=
kdeg(sed) Xﬂioﬂ /q 'O/] ‘1":°H éTE)\C]"T‘ 1/5
. H =) A o=
kdeg(soil) EQkoll Ao Fal&eds 1/s




t}. ‘3734 H(regionbase)’ AE

‘37 A H(regionbase)” AlEo&= H7F 3o 71EH &7 A FHEcl
a ]
[e)

= qFE(regional scale)el wial] AAIFS] Ao 23). FHH EHS
el & F2 i/iiSE g2 [E 22]d Yelgdd. o] AEd AAHE T
A EQ HES AYinput)’ AMES dAEA REF AY FoE A

==
L9, @, 92 #70) AP S0 NTER oy dgHo] gJonw
AT} o8 FARNAE B,

A B Cc D E F G H L | J

1 2 3 4 5 6 7 8 9 10 11
2 |ID# Name REGIONAL SCALE

3 Area Area Areafrac  Areafrac  Areafrac  Areafrac  Temp Wi
4 land sea fresh water nat soil agr soil other soil

5 km? km? [ 1 [l km c

6 |KOREA South KOREA 100034 60600 0.028 0.645 0.196 0131 12.49118

7 |SB-DEF Default SimpleBox 229E+05 100E+03 3.00E-02 270E-01 6.00E-01 1.00E-01 1.20E+01

8 |EU-DEF Default EUSES 4.00E+04 4.00E+02 3.00E-02 270E-01 6.00E01 1.00E-01 1.20E+01

9 |US-MA United States of America - Middle Atlantic 2.77E+05 1.50E+03 7.03E-02 5.91E-01 234E-01 1.04E-01 1.06E+01

10 |US - NE United States of America - New England 172E+05 9.26E+02 557E-02 759E-01 942E-02 907E-02 6.33E+00

11 [US-ENC United States of Amenica - East North Central 781E+05 0.00E+00 1.92E-01 3.34E-01  426E-01 482E-02 B851E+00
12 (US-WNC United States of America - West North Central 135E+06 0.00E+00 239E-02 1.52E-01 7.96E-01 279E-02 9.19E+00
13 |US-SA United States of America - South Atlantic 7.22E405 4.25E+03 4.51E-02 6.08E01 274E-01 T7.26E-02 1.69E+01
14 |US-ESC United States of America - East South Central 471E+05 147E+02 184E-02 5.60E-01 3.87E-01 343E-02 1.59E+01
15 [US - WSC United States of America - West South Central 1.13E+06 122E+04 264E-02 286E-01 6.63E-01 2.48E-02 1.83E+01

MWW h Wb bWwE B WW SR oS WwwNg

16 [US-M United States of America - Mountain 224E+06 0O00E+00 867E-03 576E-01 408E-01 666E-03 109E+01
17 |US-P United States of America - Pacific 8.39E+05 4.99E+03 163E-02 6.67E01 283E01 341E-02 1.32E+01
18 [CA-NL Canada - Newfoundland and Labrador 4.05E+05 3.88E+03 7.73E-02 9.20E-01 1.00E-03 180E-03 -3.14E-01
19 |CA-AM Canada - Atlantic Maritime 1.34E+05 1.35E+03 254E-02 8.82E-01 7.89E-02 132E-02 5.50E+00
20 [CA-Q Canada - Québec 154E+06 149E+04 1.15E-01 B8.58E-01 222E-02 4.86E-03 -1.15E+00
21 |CA-O Canada - Ontario 108E+06 291E+03 147E-01 7.95E-01 5.08E-02 7.10E-03 5.12E-01
22 |CA-M Canada - Manitoba 648E+05 271E+03 145E-01 736E01 117E-01 137E-03 -2.15E+00
23 |CA-S Canada - Saskatchewan 6.51E+05 (0.00E+00 9.12E-02 5.04E-01 403601 128E-03 2.07E-01
24 |CA-A Canada - Alberta 6.62E+05 0.00E+00 295E-02 647E-01 318E-01 5.03E-03 239E+00
25 |CA-BC Canada - British Columbia 945E+05 538E+03 207E-02 947E-01 274E-02 4.55E-03 4.T4E+00
26 |KOREA South KOREA 100E+05 6.06E+04 280E-02 645E-01 196E-01 131E-01 1.25E+01
27

28

29

30

31 ; _ . B }
4 v DEESversion)  EAES(chembase) j_t'ragn:'nbase)l = inout) SAH 72 (local)  H=7 SBlregional) A &engine) 2

(238 23] ‘374 A H(regionbase)’ AE



[# 22] ‘374 H(regionbase)’ AE wj7jH <
o 7 o9
g 37 W3, 5 5 FA "W Ad
Area land B km?
EY 34 & EY wA3S AR g
Area sea ] = s km’
Area fraction fresh water AA AAANA g WHo] A sF= HE -
Area fraction natural soil AA AAANA AA BEF WHo] A SF= H & -
Area fraction agricultural soil AA "AANA FRA WHo| A= H| & -
AA "AANA AA B, FHAE AL
Area fraction other soil -
Eg wHo] AR W
Temp 71, =W 71& 30 HdAZk A& T
Wind speed =% T4 1% 309 HTak m/s
rain rate A =3u 715 30d HHEak mm/yr
Depth fresh water G ol m
River flow reg - cont g5 722 WAYrtes @5 v& -
Fraction run off AR F5 v -
Fraction infiltration Eoo 2 AE HE& -
Soil erosion EY HHE mm/yr




. ‘AIFFR(regional)’ AE

‘A=t RE(regional)’  AlEC+= A= qfE(regional scale)®] A3l
(steady state) 248 s=E Al4bstr] s B L3 regional R <74 o
NS afdsts ksl AAEHo] ATHZH 24). o] AE] JHI wj
MASF HEL “AlgHengine)' AEANA AA Ay A4kes & w] HFEZ A}
gt

‘A=t E(regional)’ AlEo| £ I wiAHFES IA 71EFH HU)
&3+ A H(environment), ®]& 3+ Eul(intermedia partitioning), &
7+t ol% 7]ZHintermedia transfer) &3 ®wj& W A|A 7]Z(removal from

WA 5o TR Vo2 AR fRE(ocal)” A ESF T

Zyzrol wifA S sl Y-S Input, Formula, Value & 3FF7}
ATh Inputdols AR Fhe AF Y€ 4 Atk Formula 42 3%
1= 53l AT + A= A5 As T3 ALEE UERdT Value

4o g wilEsel tE ®EFE A HIEZFot HAT HL

Formula €3 Value 99 k< I EFE A0 2= zko =z AAE o 97
] Fol] AR&AFel o5 FAEAAE < H

AY QEZ0 9= Used do] AAZ 2 AS 93 oz BB
Aoz dad wgt SE9rt EtEo ALkR &

Formula, Value # % 9&8H A9 E Fosle &8t F, Input €
of Zto]l d¥Eo A& AS M SAHFeE O

ol gl Formula & gko] €= J& A Fole=, Formula €9 @<=
AH&-3HT}

o



TION

ENVIRONMENT Vanable Name Unit Input Formula Valug Used
Systam Name Systemhlame R Region Region
VOLUME air compartmant VOLUME aR 1.61E+14 1.61E+14 m°
OLUME fresh water compartmeant VOLUME w1R 1.22E+10 1226410 m*
VOLUME sea water comparimant VOLUME w2R B 0BE+11 6.06E¢11 m®
VOLUME fresh water sediment compariment VOLUME sd1R 2 80E+07 2B0E+07 v’
VOLUME marine sediment compartment VOLUME sd2R 1.82E+09 1826409 m°
\VOLUME natural soil compartment 3.16E+10 31eE£10 m®
VOLUME agncuftural soil compartment 9.51E+09 961E+09 m®
OLUME aother soil compartment 6.42E+09 BA4ZE+08 m®
VOLUME natural vegatation compartmant VOLUME w1 BIGOE+DT B:60E+07 m®
OLUME agricultural vegetation compartment VOLUME v2R 3.92E+07 IZE407 m°
AREA ragional system SYSTEMAREAR 161E+05 1BIE#T m°
AREA FRACTION frash water AREAFRAC wiR 1 74E-02 1.74E-02 -
AREA FRACTION natural soil AREAFRAC s1R 4.02E-61 4.02E-01 -
AREA FRACTION agncultural soil AREAFRAC s2R 1.22E-01 12601 -
AREA FRACTION other soil AREAFRAC.s3R 8.16E-02 B.16E-02 -
AREA FRACTION sea water AREAFRAC w2R 3TTE-M 3TTEN -
Mixed HEIGHT air compartment E HT aR 1.00E+03 T.00E+03 m
Mixed DEPTH fresh water compartment DEPTH wiR 4 J4E+00 4348400 m
Mixed DEPTH sea water compartment 1.00E+01 TO00E+1 m
Mixed DEPTH fresh water sediment compartment 1 00E+00 100E-02 m
Mixzed DEPTH maring sadiment compartment 3 00E+00 300E-02 m
Effective DEPTH natural soil compardment 4.90E-01 4.90E-01 m
PENETRATION DEFPTH natural soil PENdepth s1R 4.90E-01 4.90E-01 m
Effective ADVECTIVE TRANSFORT in natural soil Vefl.s1R 142E-09 142609 ms
SOLID phase advection velocity natural soil SOLDadv:s1R 6.34E-12 6.HE12 ms?
Effective DIFFUSION coefficient in natural soil Deffs1R 2 20E-08 220E:08 m's '
SOLID phase turbation coefficient natural soil I 80TE12 | BOTEN2 mis!
Effective DEPTH agricultural soil compartment I 4 90E-01 490E-01 m

(v n I EE R Cersion) . 24 M chembase) | SFARNS(egionbase) . SEinput) - BAIE Ei(loca) | H=t@leaional) JALRenane) . = i

level 3 outout) =

(1% 24]

¢ A =3F E(regional)’

ANE



uf. ‘AP A FE(oca)” AE

‘ArdA FEdocal)’ AEME AFAA FRol AAA LEH(steady state) <

A sEE A Ao B AUE FRel B AR g
el ANTe] AR 25). o] AES| AARS FEE A Hengine)
AENA A ALE T @ WFER AT,

‘A FR(ocal)’ AEC] x23d 7 wpiHeES A 71EE 3
7}37re] 374 A B(environment), W& b Edl(intermedia partitioning), W&
7ZF o]% 7]ZHintermedia transfer) 12l wj& W AA 7]F(removal from

9J\
o tE & 874 98 A2 Formula
E3 Value €9 #2 U I A 2= o= HAHFH U7 wief
AREALA] o)) P2 FAFHAAE ¢k Hue Aot

A
o E#H2t. =, Input gl ol

< o=
Formula €eol #te]l ¥d=8€ = QS 74 Fol+=, Formula €9 S AF&3ith

uuuuuuuuuuuuuuuuuuuuuuuu

IENVIRONMENT Variable Name Unit Input Formula Value Used

w [ BEAGVersion) . 2AME (Chembase) . S M8 (feglonbase) . 2421 (Input) F'i 2o :3!1' M= D (realonal) A& engine) . 2 Hlevel 3 outpu

(298 25] “AFgA FE(ocal)’ AE



v, ‘A4Hengine)’ AE

AA Aske] o] RolNE AE
stel MR 2 WA BARA A

o]
Al
.

Ae LS A o) Folzl

L

ool o, wd gte] B o5 1
= g =

kY

AL ‘A33E s X(evel 3 output)’ AlE

‘AliHengine)’ AlEONA AAGEHE 7H s AlMtE S35 =gk FA
=

AT},

ol ‘AFA FE(oca) _HlZFNHALE’ AE

A qrrel Aol =267 A WEevis SR FEE AL
st AlEolth ThE AEEW WA o AE Ul Aw Alste] o] Foix| 5
o] AEE R ujirele] 644 ThET



62 Hi = of I &= (release episode) =22 Al A
o = AHAH

ARG FEROA Y S AE LS A R B EAAYEA7E il o
71, FA, AR, EYEAA, ExADoE FA4EH vt HwE odyi=
(release episode) &S] AIFAE RO FE+ oo AHEHE HEY U
2 1% /\}?jﬂ TEE 74] Jﬂ I el geAEYgS F3 Astd A=

T2 A TR FEE A4t o] ol
¥ =(PEC) o|t}.

AP R wjE old A E(release episode) F¢+He] FEA AR Thul A

o] opd Wxo AL WHE o] &3

tl71ell A 2] & =(PEClocal ain)e L gGYOZRE 100m AgoA e s
EE ARG, o83 A wiEAdY He 271E wgsta e Aes
PR Aotk thr] 9] sE= A =E9UHE s ARSEY] W&ol 9
T FEE AT oW EFo 2o A K(deposition) e i EU O R RE
73 1,000m <Qtell o] BFtgho 2 A4ttt

Al A 2] FXZ(PEClocal water)= ¥z Ho =z 3F43 ] AH|(STP)ol A 2
=77 &A% EFE Fo ALET. fFEH =AY Y AT WS-
7] w & o) 3 A(dilution)e] FH A AGCemoval) Z2ZA 7 Ht wet
A A A el E3lj(degradation), 3] ¥H(volatilization), ¥ & (sedimentation)e] <4
F2 FEAL ] A GFenh. xF 34 A 4 (dilution factor)7F ARE-E H,
£F& FX(dissolved concentration)”} PNECwatere} wln®Et}h Z EQ
TFA et ZE A Fo A ALHE T

off
bt r
frorid

AH R AfEI 7 e FANEL wE3 L BrlEy) AFA wE o
] 4 E(release episode) B<9HY] F=7F AALRCTH Wi JAZMy 2 FE9]
5‘1@ TEHIME HeliAe, Bo B Z =Edido] AHEy] wjEo] A

(=

EYgo A9 ®Z(PEClocal soi)e HLoFdYOoZEE tiZ|E &= o9
=40o] HA(deposition) A= Tl EYFS LGA7IE FFol disiA, =
ol Aoz LA £ 7|3 ko] HiE 73

A% BxA F oM PeE FESN, 22 A8



depth7} ©t2ot. &

AL =9 1‘1—517]-?_)‘]'7] “H

A EFolA ALt
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14d. 7)o A2l PEClocal A4t

o] dolX= t=o] mi/ffsSo] =Edh

PEClocale] Al4tollA= HLedel ujE&¥nt ofyet STPERES wl&x 1
H3oF dtoh. E$ PECregional(d = # 2 %) WA EE ASE7] &
o, AFH F=o FAtEoJoF Fth. STP= HLHHo=E 7MAHY, &49
HYSZHE 100m Gzl X HolA ALtdAG. Fojdg o=z uj&
EEA A Ayt &7 wiEol &4k vpgre] &3k o] R/l s AA
H v E ] vldEsty] ool 7H-AIQE Plume 23S F3l Cstdairs vl
ALt Aoz AMgst. Ede Adaglol FYd #te = 3.24E-04
[mg - m~] olt}. wjl&&Fe AAA A -2 wj&3} STPAAA S W& F
£ & PEClocale] AlAkell A3t}

T
e A

XIMN Po

o

Clocal ;, = max(FElocal ., Fstp,, ) -Cstd,,, (58)

Clocal . -M (59)

Czocalah’,ann = air 365

with :

Elocalair : local direct release rate air during episode [kg-d-1]

Estpair : local indirect release to air from STP during episode [kg-d-1]

Cstdair : concentration in air at source strength of 1 kg-d-1 (EU value : 2.78E-04) [mg-m-3]
Temission : Number of emission days equal to : Annual Use(kg-y-1)/Daily Use(kg-d-1) [d-y-1]
Clocalair : local concentration in air during release episode [mg-m-3]

Clocalair,ann : annual average concentration in air, 100 m from point source [mg-m-3]



PEClocal , ,,, = Clocal , .., + PECregional ;, (60)

air,ann

with :

Clocalair,ann : annual average concentration in air, 100 m from point source [mg-m-3]

PECregionalair : regional concentration in air [mg-m-3]
PEClocalair,ann : annual average predicted environmental conc. in air [mg-m-3]

37 Z¥ 2(deposition flux)= 3eEH tir] 5 YAkl F2tEo] 9
g wEl g27] died ta ettt M S92 Akl Ak

Ao Aol AHA &7 STPollA 2 wjEo] FitdT

DEPtotal = (Elocal,;, + FEstp,,, ) (61
-(Fuss,,, DEPstd,,, + (1— Fuss,,,)-DEPstd,,,)

Temission 62)

DEPtotal,,,, = DEPtotal- 365

with :

Elocalair : local direct release rate air during episode [kg-d-1]

Estpair : local indirect release to air from STP during episode [kg-d-1]

Temission : Number of emission days equal to : Annual Use(kg-y-1)/Daily Use(kg-d-1) [d-y-1]

Fassaer : fraction of the substance bound to aerosol [-]

DEPstdaer : standard deposition flux of aerosol-bound compound at a source strength of 1 kg-d-1 (EU value : 1.00E-02)
[mg-m-2-d-1]

DEPstdgas : deposition flux of gaseous compounds as a function of Henry’s Law constant, at a source strength of 1
kg-d-1 (logHENRY <-2 — 0.0005, -2<logHENRY <2 — 0.0004, logHENRY>2 — 0.0003) [mg-m-2-d-1]

DEPtotal : total deposition flux during release episode [mg-m-2-d-1]

DEPtotalann : annual average total deposition flux [mg-m-2-d-1]



238. A9 A4 PEClocal A4t

o] Aol AL Theol ujAMSEe] EH

O "= oy & E(release episode) B¢+ 4 A9 =

@ FA A ABF AY =

AL ERE TRE SEEELS UEE sMEn AkS 8 o
= 7HE Rt

o

- AL e =F FHoEA MER WFE olF g4 &

AFRE B A BRAH G =22 Aol AT &7 wiEel §
d(volatilization), +3fl(degradation), ¥ & (sedimentation)2 FA]H t}.

Ao A 2] PEClocal Al4He STP=HE A= HlE, 34, Fred=s
ol &, AA T «AHd GAE AR,

3] M (dilution)s} F--f-= & (suspended matter)Z 2] §2Hadsorption) T1-E-o] A
A w2 O Ao mEk ALtE .

Clocal ;s

water = —6 (63)
(1+ Kp,yy SUSP, 0,10~ °)- DILUTION

with :

Clocaleff : concentration of the substance in the STP effluent [mg-1-1]
Clocalinf : concentration in untreated wastewater [mg-l-1]

Fstpwater : fraction of release directed to water by STP [-]

Kpsusp : solids-water partitioning coefficient of suspended matter [1-kg-1]
SUSPwater : concentration of suspended matter in the river [mg-l-1]
DILUTION : dilution factor [-]

Clocalwater : local concentration in surface during release episode [mg-1-1]



7H8g FAdiution)s 1HE o, FA FF WHE = L oF st
HEzk 7hed 7P @Ee fE(EE 10th percentile)o] Ay ALgHT o
H o] gEA Ao FAE J FHe HIAEe 132 A4t
g o= e 5] HAe] 34

o] A 2t
T Y FEFH A AESEERYH AAE Stk

DILUTION EFFLUENT,, + FLOW 60
B EFFLUENT,,,
with :
DILUTION : dilution factor [-]
EFFLUENTSstp : effluent discharge rate of stp [1-d-1]
FLOW : flow rate of the river [I-d-1]
R QA =& 23 A HIEE S, d¥T sE=E AT
Temission
Czocaluute7',ann = aocalwater' T (65)

with :
Clocalwater : local concentration in surface during release episode [mg-1-1]

Temission : Number of emission days equal to : Annual Use(kg-y-1)/Daily Use(kg-d-1) [d-y-1]
Clocalwater,ann : annual average local concentration in surface water [mg-1-1]

A= 52 4 F=(PECregionalwater)= A% 2o HATERE AME

At} weld A2 Frel FEo AR TR FE

PEClocal,,,,,. = Clocal .. + PECregional ., (66)
PEClocal ey ann = Clocal,yyer. gy + PECregional, .., (67)
with :

Clocalwater : local concentration in surface during release episode [mg-1-1]
Clocalwater,ann : annual average local concentration in surface water [mg-1-1]
PECregionalwater : regional concentration in surface water [mg-1-1]

PEClocalwater : predicted environmental concentration during episode [mg-1-1]
PEClocalwater,ann : annual average predicted environmental concentration [mg-1-1]



3d. A E A< PEClocal A4k
o] dolX= t=o] mi/ffsSo] =Edh

@O wjZ oy A Z(release episode) &¢He] AE Ao H&

o] PECE A4ts)7] m&o], ¥
o A V& PR A=l R o
o} BHL o]EUE /HHL o8 fE8 & Aok AH s

bl
P
)
2
ne  H
12 o
off
[y
N
2
L

K;’US —water
PEClocal ., = W -PEClocal .,

Susp

-1000 (68)

with :

PEClocalwater : concentration in surface water during release episode [mg-1-1]
Kssusp-water : suspended matter - water partitioning coefficient [m3-m-3]
RHOsusp : bulk density of suspended matter [kg-m-3]

PEClocalsed : predicted environmental concentration in sediment [mg-kg-1]



43, E A< PEClocal A4k
o] Aol = th9] wi/iHFEe] =T

EBA Bl AdE w=(EARTIE st

&
&

®
@ HxA EFlAel AR FE(SHIIZ B Bib)

EdelMe medrke S8 PIdEY =2 SWCAAM Fasith o uol
7F EAANAML FAELS R Llﬁﬁkfdi HExA M= 719 /S
Algshs 7ol WEEY. mebd EelA el PEClocale F 7HA] H3 o=
AHE-E T

423} 7% £HE W A A wEo AL

oko| A ¢] PEClocale theo] odAg= 714 st At

7| 2389 A4 524 H4 (dry and wet deposition)
z7] &< Csoil(O)'g‘ e ol ]Hh STPQ <2 A2 %A (agricultural soil)ol

[€)
BT GRS RU A

a G

,i(0)+ D, (69)

air
with :

Dair : aerial deposition flux per kg of soil per day [mg-kg-1-d-1]
t : Time [d]

k : first order rate constant for removal from top soil [d-1]

Csoil : concentration in soil [mg-kg-1]

Csoil(0) : initial concentration in soil [mg-kg-1]



g AH Ehat § A8 EGaERE £E290
D DEPtotal,,, 70
i DEPTH&()LZRHOMJLZ

with :

DEPtotalann : annual average total deposition flux [mg-m-2-d-1]
DEPTHsoil : mixing depth of soil [m]

RHOsoil : bulk density of soil [kg-m-3]

Deair : aerial deposition flux per kg of soil [mg-kg-1-d-1]

AZE ORE] T AR thel § 4L ER, o /% B% BE HEE AW
5o HF 2 (73902 Mgt
Dazr 1 Dair —k
Clocal ,; = i —|—ﬁ[6;m.l(0)— i ]'[1—6 d (73)

with :

Dair : aerial deposition flux per kg of soil [mg-kg-1-d-1]

T : averaging time [d]

k : first order rate constant for removal from top soil [d-1]
Cair(0) : initial concentration (after sludge application) [mg-kg-1]
Clocalsoil : average concentration in soil over T days [mg-kg-1]



ol# T TEA 20 T gtee dHd al
A 5 o AA AA S5 e o5 @bz AL,

kE=k

volat

+ ke T kbio (74)

soil
with :

kvolat : pseudo-first order rate constant for volatilization from soil [d-1]
Kleach : pseudo-first order rate constant for leaching from soil [d-1]

kbiosoil : pseudo-first order rate constant for biodegradation in soil [d-1]
k : first order rate constant for removal from top soil [d-1]

EdozriE tr|2e W &= e o 4 (15)E T3 Addch

1 1 1
= -DEPTH__.
kvolmﬁ kaSlair X Kzir—water/Ksod—watm’ " kaSlsoil sot (75)
with :

kaslair : partial mass transfer coeff. at air-side of the air-soil interface [m-d-1]
kaslsoil : partial mass transfer coeff. at soil-side of the air-soil interface [m-d-1]
Kair-water : air-water equilibrium distribution constant [m3-m-3]

Ksoil-water : soil-water partitioning coefficient [m3-m-3]

DEPTHsoil : mixing depth of soil [m]

kvolat : pseudo first-order rate constant for volatilization from soil [d-1]

Finf, ;- RAINrate
K, DEPTH,

soil —water

oil
with :

Finfsoil : fraction of rain water that infiltrates into soil [-]
RAINrate : rate of wet precipitation [m-d-1]

Ksoil-water : soil-water partitioning coefficient [m3-m-3]

DEPTHsoil : mixing depth of soil [m]
Kleach : pseudo first-order rate constant for leaching from soil layer [d-1]
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(77

—365-10-k
‘e

k

D, air

k
k : first order rate constant for removal from top soil [d™]

D air

Od@psm:llo (0 )

(78)

= Cdep, 19 (0)

Ctsm’l 10 (0)

(78)0] Abg-2 = AT

- 101 -



3. PEClocalsoil®] A4k

Ecoko A= 37}A PEClocale] AlAFETHE 23).

[3E 23] EoA ALl = 3572 PEClocal

D:(I:itlh of Averagi Rate of sludge
compartment | 18 fme application Endpoint
p [m] [days] [kgawt m>-year™]
0.0 .
PEClocalsi 0.20 30 terrestial
(0.5 in EU) ecosystem
0.0 crops for
PEClocalagr.soil 020 180 ) human
(0.5 in EU) consumption
0.0 rass for
PEClocalgrassland 010 180 g
(0.1 in EU) cattle

AT FE FEE AYY TR HPFEE ASH,

PEClocal, ; = Clocal, ; + PECregional

soil soil natural soil

with :
Clocalsoil : Local concentration in soil [mg-kg-1]

PECregionalnatural soil : regional concentration in natural soil [mg-kg-1]
PEClocalsoil : predicted environmental conc. in soil [mg-kg-1]

PEClocal

soil,porew ~ K
soil —water

.RHOSOil (80)
-1000

soil

PEClocal

with :

PEClocalsoil : predicted environmental conc. in soil [mg-kg-1]
Kssoil-water : soil-water partitioning coeffcient [m3-m-3]

RHOsoil : bulk density of wet soil [kg-m-3]

PEClocalsoil,porew : predicted environmental conc. in porewater [mg-l-1]
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54, X|3}49) 4] PEClocal A4}
o] AolAE Thgol ANt E2H

Aol BEE A58 B A 1 =ES A5 AWE A5
NA FAZ HeH ot
o) WE} He 2N

> 2

PEClocal ... = PEClocal

grw agr-soil, porew

81

with :

PEClocalagr.soil,porew : predicted environmental conc. in porewater [mg-1-1]
PEClocalgrw : predicted environmental conc. in groundwater [mg-1-1]
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ﬂ

i

T Kow #o =28 FAE 4 Aok s 2159 3t
P oy 2ol AdEodth g2 BAZF Kowell 713 =1

faago] HFA frIsg=d EY A9y A dass
o]7] wj&o|t} 3}eEZA T1Fo] wE Kow, Koc &4 24)(Sabljic ef al, 1995)-%

1.26 « Kouw™™
= 2
Koc 1000 (82)

with :

Kow : octanol-water partition coefficient [-]
Koc : organic carbon-water partition coefficient [m3.kg-1]

[3£ 24] QSARS for soil and sediment sorption for different chemical classes
(Sabljic et al, 1995).

Chemical class Equation

. . 1.26 « Kouw"®!

Predominantly hydrophobics Koc=—"—F—"———"—
1000

. 10.47 « Kow""?

Nonhydrophob =

onhydrophobics Koc 1000

Phenols, anilines, benzonitriles, Koc— 7.94 « Kow’%?
nitrobenzenes oc= 1000

Acetanilides, carbamates, esters, . 0.47

phenylureas, phosphates, triazines, triazoles, Koc = 12.30 - Kow

uracils 1000

. 3.16 « Kow" '’

Alcohols, d — 220 " N
cohols, organic acids Koc 1000

. 13.18 « Kow" "

Acetanilid =

cetanilides Koc 1000

3.16 » Kow"?’

Alcohol — 20 ° Aow
conoss HKoc 1000

0.33

Amides Koc — 17.78 « Kow

1000
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Chemical class

Equation

Anilines Koc — -
Carbamates Koc — 13.80 1.0 Ofgowt)g?
Dinitroanilines Koc— 83.18 1.0 Olgowoas
Esters Koc— 11.22 1.0(‘);(()0100‘49
Nitrobenzenes Koc — 3.55;0—([)((’;)10”-77
Organic acids Koc— 20910—6(00“)“6“
Phenols, benzonitriles Koc — 12.02 1-0 ()[(()ow“57
Phenylureas Koc — 11.22 1.0 O](()Owom
Phosphates Koe— 14.79 1.0 Ofgowo.m
Triazines Koe— 31.62 1'001301110'30
Triazoles Koc — 25.70 + Kouw"*"

1000
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74, AF9HF TR excel sheet A

23 8.

4%’1” TF(ocal scale)olAle] HlE AIAE FA AW F= ALLS
‘3 = o =FS(PEC) Al =¥ xls® o ‘A A fFE(ocal) vj=ol
FLE’ AENA o]FofXT,

oA AW 87 F dSFEPEC AL 2 s Y W AGH TR
(ocal)_miZold A=’ ANEE A3 2 ANEEL BF dAHNA AF
T E(regional scale)®| ThujAlolA B ZFHi(steady-state)Es 7H83 < ™9
TEE AAStARL o] NEE TE AEftes AR o] AE Wl ARE A4bo]
o] FojA Il AFFH TEOA AAFHTE ofd wlE dAAE TR T
A4kE sHA =

‘37 T dSFZ(PEC ALt ¥ XIS FYS Aot 5419 A% AE
gRlstret & WHOE #AZ AEE & F Utk 31 ol E ANE o|&F
ol k2= AME o]TAIX F LEXE WMES FHAA U WwT T ‘w
7171 A& & 43¢0 ANE 55 T AR fE(oca)_wiEold s’
NEE SYIHHH 26).

Output (Local release epis

[2" 26] “AFGA FRoca)_HiZEA I AE’ AE
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3. AE T4 2 AER I

‘Arg A FROocal)_ M Zo A=’ A EXE =A Input, Output, Default
Settings F#-° &2 UFojx Qo

ANE 9ol $x3t= Input, Output &2 A4k ¢ R
HE GQlste FEJH B T wlEs=PEC A /\LE_Oﬂ

e 2 gl %,
AR 230} o= =g Input, Output &2 4T F o7t gloh

T= ?Zi
(49 28). ‘&4 F wE%=(PEC) AL A
A7 & o WEeNs #E JHAA FAHS
Default Settings & K=
7} S 48T u= Mo E TAE user inputdel] Y= sfofF 3t} user
inputdel YHHE FE default doll 4HH FrRO & —"’ré—ff%"l% 7}A 2L
Al4bel o] &8 =, user input@e] Aol Hlo] Qo default

Q H default Q
Akoll o] &H A%k, user inputdell ghol AHHo k™ default & #hel AH
o #A inputgte] Al4kel i3
= A glo] user inputgke] Al4kel] o] &H .
Default Settings
paramater Valug unit sz relL&R _vanablename uset input efaull ot it
LocaL
Local concentrations and depositions
Conceniration in air during amission episode 9.27E-03 kgam® L] 142 Clocal.air 927E-03 1 mgm*
Annual average concenfration in air 3t 100 m from point source THEQY  kgem® o 144 Ciocalairann 78203 1 mgm®
Total gepositon flux AUANG eMISSION episode 1.67E-08 kg me ° 148 DEPa! 167E02 1 mgm?g"
Annual aver aun folal deposition flux 137E-08 kamig' 0 147 DEPigtal.ann 13702 1 mgm’d’
Goncentration in surace waler duning emission episode (dissolved) DOOEXDD kg, o 148 Clocal waler 0.00E=00 mgL?
AnnU3I BVArage concaniration in surace water (dissoived) 000E+00  kgom® o 150 Clocal water.ann 0.00E+00 mgL”
‘Conceniration in agricultural sil, averaged over 30 days SEE0E  KgkGuw! O 183 Clocal agric 30 563602 1 MO K
Cencentration in agncultural soil averaged over 180 days S66E08 KgiGed’ O 150 Clocal agric, 180 565602 1 G KD
Concentration in grass land, averaged over 180 days B20E0E KM’ O 188 Ciocal grass 180 520602 1 G K
Airbome deposition Bux per kg of agricultural soil ISE-N [T o 182 Dair agric IQE1T ! ¥ Ko
Airbome deposition flux per &g of grassland soil = = L S S 152 Dair grass THIE1T | X0 KGne 0"
Concentration in agricultural soll dus to deposition In 100 yearatt=0 S4ZE-08 KgekQuw' O 163 Caepi0.agric 562608 1 5 Kne"
Concentration in grassiand soil dus to deposion in 10t year att=0  6.206-08 K K 0 163 Coep10 prass 6.208-08 1 " K
Concentration in agricultural soil due fo sludge In firstyear st1=0 DOOE+00.  kgokgus’  © 154 Csludget agric 0.00E+00 Ty
Concentration in grassiand soll due 1o shdge in first year at (=0 O.00E+D0  kgokihuu” o 165 GCsludget.grass 0.00E+00 1 K ™
Frachon accumiulating in one year in agricultiral ol THEEDT - [ 164 Faccagnic TO6E01 1
Fracion sceumulating in one yeat in grasstand sol 834601 -] ° 164 Face grass BI4EOT 1
Concentration in agriculiural soil due 1o sfudge in 10thyearati=0  O.00E+00  Xge¥Des|  © 185 Csludge10.agnc 0.00E+00 3 K
Concentration in grassland soil due to sludge in 101h year =0 O00E+00  kpukges'  © 186 Csludge10.grass 0.00E+00 1 K0 K™
Intlad concentration in agricultural soll {in 10t year at =0 562608 Apkgus  © 167 Clocal10 agric S62E-08 1 K ¥
Initial concentraton in grassland soll in 108 year 3t t=0) BR20ED8 kgkgw’ O 167 Clocal1d grass B20E-08 | K9 MG
Locai PECS
Annual average local PEC in air flatal) T.80E-08 kg o 145 PECIocal air.ann TH0E03 1 mg.m*
Local PEC in surface water durng emission episode (dissolved) 33007 g, m? o 153 PECIocal water 330604 1 mgL”
Annual average local PEC in surface waler (dissohwed) 3.30E-07 Ngem? ° 155 PECiocal waler.ann 330604 1 mgL”’
Local PEC in fresh water sediment during emission episode T58E-10 Do KD o 157 PECiocal sed TEEED4 1 MG K
Local PEC In agricultural soll, averaged gver 30 days TOOE08  kookgws'  © 170 PECIocal agric, 30 7.00-02 LT
Local PEC agricultural soll, averaged over 180 days TOEDGE  KGMgee' O 170 PECiocal agric. 180 70302 1 MG KD
Local PEC in grass land. sveraged over 180 days 758608 Ko i o 170 PECIocal grass, 180 T50E-02 1 g K
LLocal PEC in pore water of agricultural soil 163605 kgom® o 71 FECiocal agric porew 162602 | mgL
Y B AFsspeg Al 2R F2(ocal) HRUTEE ¥

(29 27] “AFFA FE(oca)_wl &3 A= AlE Default settings
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7%. st XM el A H(STP)

14, 299| AU

2

SR 2| Al-H(STP) Al &+
version 2014-09-25
Iiél = (Input) Z2 (Output)
GHEH 2 AE(STP) 2 & (STP i Nz NEENE EE] W[ % W= A% (Fraction of emission directed to media) EED EE]
2 (Capacity of the local STP) 10000 eq STPH M 422 | i Z A = (Fraction of emission directed to sir by local STF) 083
1 2 (Amount of wastewater per inhabitant) 200 Ld"eq" STPRIA 4H 22| 8127 % (Fraction of emission directed to water by local STP) 0.12
1 2 (Surplus sludge per inhabitant) 0011 kad'eq! STPHA S X222 M % (Fraction of emission directed to sludge by local STP) 0.0
e =% (Concentration susp. matter in influent) 0450 kg.m®
W= 45 @ 55 (EMuent discharge rate and C Y] EFD EE]
EZEL) properties) AET e B
7% 5TP| Eh WSS 5 (Effuent discharge rate of lacal STP) 1000000 Lg”
0| (Substance name) toluene Helga 2 s MLl 55 (Concentration in untreated wastewater) 230E03 mgL’
2712 (Molecular weight) %2 gmof

| (Melting point) 3
47| % (Octanol/water Partition coefficient, Kow) 490 -
apor Pressure) 3800 Pa
=HEE i °c
er Solubility) 55 mgl!
SElE ZHER 25 °c

Biodegradability test result inherently biodegradable

(2% 28] st-A 2] A A STP) AlMe 9% 948 2 =9

(e
o
o7

g
il
oX,

2
f
o
48

o 194 A A Y T

w7 @9 71 8%

st g A A &% (Capacity of the local STP) [eq] 10,000

[¢)

1919 3tA 2% (Amount of wastewater per inhabitant) [Ldeq"] 200
1909 Yo £21A%F (Surplus sludge per inhabitant) [kg.d™.eq'] 0.011
H4 & ¥+E % (Concentration susp. matter in influent) [kg.m”] 0.45
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st A AESTP)Ol tiet 718 HRE 7| 2=,

hyA ] |=]
= ofeff ;x9} 2 EAF,
= h=y =) A~ = O o H = 2= A~ =
=, SEHE/E AT T8 48 #HoE AR S F4E 2R
= = o = o == % S Q
sto, wiAE HiEHl &S AT dE Wi E velA AsEE Y Y
— T - =
s g Tbssitt,
T o
[ 31] &4 49 A=
A E 4 @9
4 &4 o]& (Substance name) .
2 (Molecular weight) g.mol”
=53 (Melting point) T
SeE /5 THAIS (Octanol/water Partition coefficient, Kow) -
%718k (Vapor Pressure) Pa
3% 2A4eE ¢
E83| % (Water Solubility) mg.L"
8l 34 T
Biodegradability El2E 73} -
2 = (Input)
olxX 2] Al = (STP) 5 (STP properties) =k MER U =
st 2l A8 2% (Capacity of the local STP) 10000 eq
1212 Sh4=7 2l & (Amount of wastewater per inhabitant) 200 l.deq’
1215 2 S| A (Surplus sludge per inhabitant) 0.011 kg.d' eq’
H4+ & 258 =% (Concentration susp. matter in influent) 0.450 kg.m™
=434 [Substance properties) A=A U C+2|
0| £ (Substance name) toluene
£ RHEF (Molecular weight) 92 g.mol”
== (Melting point) -95 %
SEtE/E W AH 5 (Octanol/water Partition coefficient, Kow) 490 o=
E 7Y (Vapor Pressure} 3800 Pa
ENY sEER 25 °C
E 2l = (Water Solubility) 515 mg.L”"
E=lz SEEERE 25 %
Biodegradability test result inherently biodegradable

9 29] A EAASTP) AlLtE 913 oY W

9 (29 29]
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= u
o - =X

- 2% A wEu S, BE
LAA AHT SAFADAUCIP S8 F0E N2 F9UH
= L 3l

=40 w o

[ 32] b8 23} - wjAE WA
WA
STPAlA 7129 wjEA5 (fraction of release directed to air by STP)

STPAlA A Z9] wEA 5 (fraction of release directed to effluent by STP)

STPo A S8 A 22| wW|EA % (fraction of release directed to sludge by STP)

Lol A SFAUALGTP /7 HR R wjE gL T8l
IE 5% 9 WEFS 4T 5 ok

o 7} =9
A9 STPY &5 4E4 %= (Effluent dlscharge rate of local STP) [1.dY]
A=A B2 3t A9 F% (Concentration in untreated wastewater) [mg.I”]
2 (Output)

i &l & vH 2= Al 4+ (Fraction of emission directed to media) =3t =2
STPH M CHZI 22| 81 = H = (Fraction of emission directed to air by local STP) 083 -
STPH M ==& 22| 8§ & H = (Fraction of emission directed to water by local STP) 012 -
STPHl M =eiF Z2| i = 5= (Fraction of emission directed to sludge by local STP) 0.05 -

Htzx £ g 9 =& (Effluent discharge rate and Concentration} =y =
HE 3TP2| st =L s (Effluent discharge rate of lacal STR) 10000.00 Lg?
Hel= & U2 FlxlMdel == (Concentration in untreated wastewater) 2 30E-03 mg.L™”

Z/\
=5 5

(29 30] STP(ujAE wj&A <, WaE =L

off
)
£

2
b
H

FolAd d¥d #e 7IEeZ shAYAASTP)A e AR W=

oly]
H
A% 4 BE $5 L v g APPAE HAIT
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