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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 AR HILA A2014-46%, A27A 15 Fa1)
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8) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.

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

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

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

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

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

15) /83 H34(2011), =7 REACH AT S2AF /T 3 Br7le Aedz ¢3.

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

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

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

19) OECD Guidelines for the Testing of Chemicals, Test No. 309: Aerobic Mineralisation in Surface Water - Simulation
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20) OECD Guidelines for the Testing of Chemicals, Test No. 106: Adsorption -- Desorption Using a Batch Equilibrium Method.
21) 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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45) THAAASA A A2014-46%, "SEEHY AFEHA B HAA, .
46) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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47) OECD Guidelines for the Testing of Chemicals, Test No. 420: Acute Oral Toxicity - Fixed Dose Procedure.

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

52) OECD Guidelines for the Testing of Chemicals, Test No. 403: Acute Inhalation Toxicity.
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54) OECD Guidelines for the Testing of Chemicals, Test No. 405: Acute Eye Irritation/Corrosion.

55) OECD Guidelines for the Testing of Chemicals, Test No. 406: Skin Sensitisation.

56) OECD Guidelines for the Testing of Chemicals, Test No. 429: Skin Sensitisation.
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o FAANDTG 410), FY WHEFA SAAJTG 41222 FEHT

(D) HIEES 4 A7 (90 )06D626I(A) & W LA 4| 2014-463, A|5F
A7,9,118 Far)

909 WHEEFA ZA4APL oty FAAPogE EEH, ZHF
AFEEDS 9093t WY vHE FoqdS of Yeluds AAL 75 2 FEH9
s #EsH] AT Aotk A Fo HE&HE AT ¥R S4AF
(TG 408), HIAA 7ol H&E+= AT HEFA SHAF(TG 409), 23 ¥HEFo
SAAATG 41D, 9 wHEFo SAHAPA(TG 41302 F7dH

6) FRAZHAAN I HILA A2014-465, A5 Fa1)

FRAEHLS DNAY JAA 5 F3Ed &4 2 HolE doyes AL
a3tk HoldA 5L A, 49 AFE YEhH, A 4 dEiAE
ZIA St =S S in vitro N@e ABF dFY T, HARAEAY =4,
NE % 5, mvivo NBY BS FABE, FALTF A TA Tol 2384)

57) OECD Guidelines for the Testing of Chemicals, Test No. 407: Repeated Dose 28-day Oral Toxicity Study in Rodents.
58) OECD Guidelines for the Testing of Chemicals, Test No. 410: Repeated Dose Dermal Toxicity: 21/28-day Study.

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

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

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

63) OECD Guidelines for the Testing of Chemicals, Test No. 413: Subchronic Inhalation Toxicity: 90-day Study.
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64) OECD Guidelines for the Testing of Chemicals, Test No. 471: Bacterial Reverse Mutation Test.

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

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

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

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

70) OECD Guidelines for the Testing of Chemicals, Test No. 483: Mammalian Spermatogonial Chromosome Aberration Test.
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71) OECD Guidelines for the Testing of Chemicals, Test No. 421: Reproduction/Developmental Toxicity Screening Test.

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

73) OECD Guidelines for the Testing of Chemicals, Test No. 414: Prenatal Development Toxicity Study.
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74) OECD Guidelines for the Testing of Chemicals, Test No. 416: Two-Generation Reproduction Toxicity.
75) OECD Guidelines for the Testing of Chemicals, Test No. 451: Carcinogenicity Studies.
76) OECD Guidelines for the Testing of Chemicals, Test No. 453: Combined Chronic Toxicity/Carcinogenicity Studies.
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77) TP e (2013), B vl BtEd AW AAVIE AR) HFELA.
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78) http://www.epa.gov/risk_assessment/glossary.htm
79) 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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80) 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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81) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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* AS : 874 2719 % (Allometric Scaling) 17

‘2 WA W’ & BMDLL0S ol 3kl DMELS =&3te Yoz
BMDIL102] ARfo] AA eke A$ T25¢ AH&g @Awch BUDLI0O] 3%
BMDY go2RE Folm B9lE s o4 Hojud THE ASHED

el AR gy el Aol e AP WS A8e Ty
ATHE Holth [® 17820 sldels RE WrASE Falo Hesomw
Aukel o] Aol 10,0002, 2Ate] A S = 5oooa 77k A g3,
¥ I7IDMEL 53¢ 9@ ‘2 A paelAe s
YHAFAPY 57 AN F¢A dF 718 #
ENEEEE 10
. 2l 10
417 5
2 49 714 10
H 2 A (d]: BMD/T25% NOAELo] o}d) 10

82) 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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qi > 0andi=0123,....Xk
A(d) = l-expl-(qld + q2d2 + ...... + gkdk)] = qlxd
P : =&DAe T SE
AW = [P - PO] / [1 - PO)]
Aq m¥(inear modeD
RR=1+ gXEEFE, S & RR = e(fXEEFE)
RR : 4o $1&vl(relative risk)
B @ cancer potency
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A5 St ALAE BB
27 2o QAT = A = EF(mg/kg/day) x ¥ [(mg/kg/day)’]
23 2 QY5 > 10° = B S FAG B3 FFo| ofd
23 3 AHE <10° = T A E PAY FF FEY
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A7 - FH4 SHEAY S T & dn dxF
profiler?} (QSAR7} o™, EA IT toolell AFS FA
”@"ﬂ s S ge HHEg 23S o] g3t b
S o) E‘r , IT tool &8 Al 718847 o]
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CAS No. == E49 Fx2E dgsl= Aoz A3sE AT 4 Qo ¢

Ambit XTE A 2 WA 2L Jad 2F4E
zZzageltt 2y 27 9 Fol B 3]
ada #dstel Age 2 278 & 9

Fashs Bl ARt AWARE A HF BAGA § festtn 2
alek.

(QSAR =3+ IT toole] YFolw, EZol Fxof AHuTA te] A3
FRAAAE ol 8std £ EAHS dSste WHolth FRISE FARRE

59 B4 2 =4 =3 FABIT T dASE AolmE FxU} %;&—5—].741/}
2 B4 79 (QSARQ] Algo] AE3+A ) (QSARS &3k Tz
trekslA MEERon, tiEAHQ Ao 2 OECDS] Toolboxe} EPI Su1te7} Atk
LMCe] gso] Ao A OECD Toolbox89E ThzZruhe 4= glon, (QSARMT
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Ml R
Er{m i

EPI Suitefe @9 Qgog tgel o Z2Idse 2% AyAd £
Joem, g [ 18]Y dF zza8e T3 AR - 2444 3 SA4S 3

§A01

84) http:/ /www.pbtprofiler.net

85) http://ambit.sourceforge.net/download_ambitxt.html

86) http://toolbox.oasis-Imc.org/ ?section=download&version=latest
87) http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm
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EX L
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B vB
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Ho|At&o] A/t 2 & vt FAE FA
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Hd A& Hi (Dmax aver) < 174A
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o 27474 A8
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BRAP)Y BHEE 55 B & E—
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OECD TG 309 | ¥-zt7] EIE > 409 > 60
OECD TG 307| k77 EY > 1209 > 180
L 5 HAE > 180Y > 180%

Y OECD TG 308 | HH7t7] NE gAE > 1209 >180%

g | OECD TG 111 7h B3l Aol g g 5% 71 F2
OECD TG 301 W RN A AdH g g B3 71E #n
OECD TG 302 i AEAA ME A g 8 T3 71E Fu
OECD TG 303| 3714 stsAg BYAF A g g T3 7F 2y
OECD TG 310 w2 Ay 23l 4 N@Hel g g 5% 7 Fa

~ N ZZHA
244B)Y BHYE 57 e
A& | OECD TG 305 A E%5=4 (BCF) > 2,000L/kg > 5,000L/kg
A5 | OECD TG 117 [$8&/% EHlA4 (LogKow)| 47 < LogKow < 7.6 | 5.2 < LogKow < 7.1
=4MY BHLE FF =4
OECD TG 203 o0F =4

) OECD TG 202 ek EHE 54 LCs0(964 7 < 1mg/L

74 | OECD TG 201 2{5A4 A8

o 5l A

314 OECD TG ofF =4
210/212/215 a4 NOEC < 0.01mg/L
OECD TG 211 EHE 54
OECD TG

A =A <
400/423/425 87 =4 LDs < 300me/L
OECD TG 402 33 =4 LDs < 1,000mg/L
OECD TG 408 a4 s =4 LCs < 2500ppn?(7}]*) ]1%(])mg/L (%71, Img
=7 A
= Do 38 =EAZ A, 1A% OMMI
WB A ’
OECD TG 404 R A=54 w50 A An7a A= o]o;] 23
T EF oY TR ANFAAM & °H‘ 7
OECD TG 451 C Il Ee T4 & AT4AH 5 FTAH
= HNE7|BAM 15 2 2AT} 35t &4
In vitro &

oS OECD TG 471 Solwo|

- *“H OECD TG 473/485 In vitro A o4

a4 M| In vitro IfF
OECD TG 476 PR 3
OECD TG 474/475 In vltro T4 =4

Z7F In vivo &4
OECD TG 486 =y
OECD TG 421/422 A5 (2TEY)
OECD TG 414 R | A4 54 (o) oF 2 EBAY ATH MA=HI WA
OECD TG 416 AASRCAN) | agge zgs 288 27 9= 23
OECD TG
HHE R ol 54 (289)
407,410,412 A
OECD TG vo
HHE R =4 (90%
408/409,411, 413 Fo54909) NOAEL < 10mg/kg/day
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6 | A% WAA (Anti-set-off and anti-adhesive agents)| 34 | A% & 3}8=4 (Laboratory chemicals)
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12 | A=A (H3E, A5 E)(Conductive agents)| 40 pH ZA A (PH-regulating agents)
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23 35+ A (Flotation agents) 51 g A (Tanning agents)
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% AF /AR 54 EAA 9 dREY)
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28 %1 5 A 7} A (Fuel additives)
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AEHF, FHE T 59
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[3£ 34] strA|gl A 7] BE

Parameter symbols unit value

Capacity of the local STP CAPACITYstp leq] 10,000
Amount of wastewater per inhabitant WASTEWinhab [l.d-l.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] Al (STP)oll ek 712 ARE 7]
A%, A A AGTPYNA 2l 134 453

7

Zz=2, 37 A
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= A}
e )
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[Z 35] 13} AR &5 A A W

symbols explanation unit

HENRY Henry’s law constant

Kow octanol-water partitioning coefficient [-]

kbiogy first-order rate constant for biodegradation in STP [d™]

VP « MOLW
HENRY = oL
[3& 36] de] A= A W
symbols explanation unit
VP vapour pressure [Pa]
MOLW molecular weight [g.mol™]
SOL solubility [mg.I"]

wOo 2, stEAYAASTP) M 12 s S5 doe AZM=E

wejste] (& 3739 2 V1EoR AAY F Yok

[ 37 Bde) #s) 5S4 ME YR £x 45 L W)
Rate Constant k Half - if
Test Result ] (] a][fd] ¢
Readily biodegradable 1 4.7%x107 15
Readily, but failing 10-d window 0.3 14x10? 50
Inherently biodegradable 0.1 47x10° 150
Not biodegradable 0 0 00
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o
EA o] whgt [# 387 Zo] WiAE wjE w&s AT 5 Uk

[3& 38] w4 m& H&

symbols explanation unit
Fstpair fraction of release directed to air by STP [-]
FstPuater fraction of release directed to effluent by STP [-]
FstDsiudge fraction of release directed to sludge by STP [-]
Z FEAHYANAECTPZE §948 229 1a AR &5 F52 1, 0.3,

=

0.1, 09 ¥ ZFSE Wy, 6&11‘—2 ¢4 log H, S&E&/E EaA15 log Kows
71Zo 7 7Fo] AMTE o]Ldle] A AHSTP)S E3 wlAd(h7], A,

sHAE HWlE HES AEE ATk

gk

5o 2, strAgAIHESTPIY 717 AE 9 HjE P& &8st B=
%

mg){du
+
50
o

A, st A YA AETP)Y BFFS e 222 A4

EFFLUENT,,, = CAPACITY , - WASTEW, ;.0

symbols explanation unit
CAPACITY gy Capacity of the local STP leq]
WASTEW inhab Amount of wastewater per inhabitant [l.d'l.eq'1]
EFFLUENTs, Effluent discharge rate of STP .4
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bso 2, st g AL STP) S e 5 U Aoz Avtd & Atk

Clocal ;= Clocaly,; + Fstpge,

[ 40] U= 5= 44 ¥

symbols explanation unit
Clocalin concentration in untreated wastewater [mg.I™]
FstPuater fraction of release directed to effluent by STP [-]
Clocalest concentration in substance in the STP effluent [mg.l’l]
FElocal,,,, - 10°°
Clocaliys = —prpp UENT,,

[ 41] 9 &= 4% ¥

symbols explanation unit
Elocalwater local release rate to (waste) water during episode [kg.d™]
EFFLUENTStp Effluent discharge rate of STP (.4
Clocalinf concentration in untreated wastewater [mg.l’l]

npREto 2, s 2 (STP) Y] t7] W@ v A= A 4 Sl

FE stp,, = Fstp,,. + Elocal

water
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[ 42] th7] W= 2H4 W

symbols explanation unit
Fstpair fraction of release directed to air by STP [-]
Elocalyater local release rate to water during release episode [kg.d’l]
Estpair local release rate to air from STP during release episode [kg.d™
ek ol FA& o] &t B stFAYALGTP) M A A

TR 71l A & PECioa® AN 8] PECioars AH4 8= H Z-8-2 T
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« Eof = 38274 %% (Concentration in soil, Cs) : A= A3} = kA
71€d 37 d= v b4 ZAARGEY EZ U3 wEF ARE
g8t =29 BEY T T H(EAA, AAA, A AAEA 5
£ A=, 44 2 o= FR)E o] &

- E9F 43 %Soil Ingestion Rate, Rsoil) : EY AHFS FIHIA =
TAIR00790 AAE fJEE BIHE AT A =ESAFE Eﬁ‘r
gl B3t EF HHE S0mg/days A&

« AFHEFAFFraction of Ingestion, FD) : B9 AFH#HFES AR o

A283s el AAE ARG =E&UAE wgt EY HHFFAT ‘D &
28

+ 3]dA|s=(Vaporization Factor, VF) : Eo|A F7| 29 FLAF(VET
EF T ggEdo] Jdsled 37 o= olFdte A=E YEUH,
EY T sistEde 3R Q% Y =% A A BEY T sisted
= Hote EYOZRE I ‘% 7 T FEE BT W AEH.
F2 3y EAF BExT, AAR o5 A8IT(EFLLYE 94
H7HAZD AAlA Fa AE ] ABTEX)l thet 3 TAFE o]

« YUY Aol w=EFA7HExposure Time, ETo) : =&FA|7to|&t 3% F
} A

setEdo =EHE ARbe onstH, SR o5t A|283E B 913l
B7EAAE S =2 A LAAHY, AW =2 A 22943 D)ell ot
=&

* S &E(nhalation Rate, Rinh) : SFECIT TFS T3l thrlek A7
%‘3‘3}{— H &2, TP FSA A A2014-485 [FE 5] A HE

3k oA =EAIS AE o] &

« AZBody Weight, BW) : =2 A Hete] xZo) 5
Hi AEFo 2 FYHsAGSTATA A2014-485 [EE 5] YA HIES
A%k QA =EASF A5 o] &

« =)W A Skin surface area available for contact, SA) : $HA X o F
A28350 AAH AL =E2UAF et FAFGASG A HA

90) T BEAAFATA M2006-305 9N BrEe e ARVE, A R o ol B A, .
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EdHE =2 AFAF 5700cnE HEFHL 0 FAFEIRAE A
5,700cht, A/ EGA S oAl 2,800ch, FR/AFEA S A<l 3,300cH)
Eok-v i 7t F2A <4(Soil-Skin Adherence Factor, AF) : 7 F o5t
A2835 0 AAH AFE =Z=AAF wat 0.07 mg/en 75.%(7%_'11 :
2321 0.07, o1™e] 0.2)
3] B & =A<~Dermal absorption rate, ABSd) : % 3}etEFo] ] Ho
=2 F A 9JRE FFEHE vES ULOPU% ol Ed EHHE=E
ME 2. ST o5t A2833 0l AAE XHE =EQAAFE WEH,
Hl&9] 749 0.03, 9H3aA {7182 0.1, 38 B4 058 A8

= Z&W =(Exposure Frequency, EF) : =&Y =+
| AAE ARG =ESAAE wet °L7J 365Y =E2HE o= 73
23 FAFELGAY 365Y/A A/

=)

SRR
n:i
JR
Do
(@]
o
e
2

71Z¥(Exposure Duration, ED) : =Z7|7tol&t 3} Ed 3o H=
o E, Ao g AAQ7E A Alede 70dS 7HE(5H e 4ed,

LY
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N
i

—_

B =Z=7|7HAveraging Time, AT) : H# =Z7|7Fe kA F gk
gt F7t Alddle ZldieE AAE B’-ﬁh—i, e =4 H7F Aldle
EE71HE OUE Hd =E7IEe 2 H8(EPA, 1989)3tH, HtH o
A5 FPAASGATA #2014-48% [EE 5] 9siA HIIE 3%
A =2AF AR ol &
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92) ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure

estimation.
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estimation.
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AF@F O, 41) 544 9
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o]t}.94 ConsExpo AH-8-51H

d5A s HET &HA

National Institute of Public
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23

94) RIMV(2006), General Fact Sheet. ventilation, room size, body surface area Updated version for ConsExpo 4. RIVM report
320104002.
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. % B, A, AR,

s AT w9 3 A A%

2 AR AAA G, A7AH) 8

A3 AE
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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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dY3tH =EFS W71 F Aok 718 ol AFE AFT ol9o AFL
25 Bt 7hsstH, o] Afde AR A =E AR S A 48
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5 UEE Fa ekl

© AFHFPOAAME FsheEdo] AHgE &30 Wt FR7F Zsdh
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ol &= ™, &HAte] HFand e =EHIME A& aHEn

103) A7 EdTFA (2011, FrH A SEAAAEY SDSH HEEHE =E3AVUE L AW ML 53

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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£2: ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure

estimation.
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ECB ESIS (European chemical Substances Information System)
EPA IRIS (Integrated Risk Information System)

EU RAR (European Union Risk Assessment Report)

IARC (International Agency for Research on Cancer)

IPCS INCHEM (International Programme on Chemical Safety)
IUCLID (International Uniform Chemical Information Database)
NITE (National Institute of Technology and Evaluation)

NLM (National Library of Medicine)
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-ATSDR (Agency for Toxic Substances and Disease Registry)
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PC28 g
PC29 A <k
PC30 % S E
PC31 Fa4, &~ E¢E
PC32 Zgn 4 9 3gE
PC33 H 5 )
PC34 Ae 98, iy 2 3 AE
PC35 (EHE AF 2 A4 L A2 AF
PC36 A7
PC37 44 E4
PC38 4 2 99 AE ZY2 AF
PC39 S$AE, MY ABEE
PC40 FEE
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AC1 2} 2
AC2 AR, AARNE, ANAA AE
AC3 A7) Weld 2 A
ACA £ 41, AWE, f9, A AE
ACS % A% 2 9%
%H;f ACS e AE
AC7 =& AE
ACS Fol A
ACI0 15 A=
ACIL Ge AE
ACI3 Zehre AE

Z#]: ECHA(2010). Guidance on information requirements and chemical safety assessment Chapter R.15

estimation
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etz gelyol B AT YA -

o PC
SEEF Ed SEERAA sEac PC A% &+
1 54 2 34 PC2 F4A
2 AEA, vy PC1 A, A—jE
3 dqol2E F7A PC3 Z7\AEAZ
4 SEEAA
PC4 FE43 AYAF
5 B
PC25 & M3
6 A2 7 PC24 27, 282 9 BE AF
7 AR7] BAA
Foloh wE @A,
) P8 | nga w44 AR
8 A
Ao og
PC34 =R N =
¢ Nee 8 24 AE
) (EWE AF 23)
9 A IAAA PC35 A4 2 Ak AE
e Y, 94,
PC23
e, £ A AF
&o]g]_ HE oM
P 2 [¢) 1= b K}
CO | uea w53 Az
Ao og
PC34 =R I =)
© Nre 8 24 AE
PC9a ZEA, AJE, A, 2 FH
10 A7 PCYc 29, AH, 41, &
PC18 da 9 EY
Zol9} Rt HA
PC26 [ = Ty _
el % $4 A
PC32 o £v 9 FgFE
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2

B

PC
4cEs sg&5d ST EFAA e PC AE BF
35 &34 2 A7A PC24 &84, 1892 9 2 AF
PC12 H 2
PC27 ABERFAZ
36 HEd4 55 2 254 -
PC3 37173 8k A &
PC8 A2
PC3 TNH A E
37 P
PC28 &
PC11 H &
38 |
PC37 A €3
pH 2"7], $HA, JAAA,
pe20 234 2o AE
3
3 o =324 PC37 44 23
PC40 328
40 o
PC8 |
PC27 NERFAZ
41 ooz —
PC30 $3 38
42 A4 g & F3sted PC30 3338
43 ZAEEZAA PCO
PCl1 ZuE
44 3 A
PC37 A+ €3
45 B4 B4
46 e e 54 PC33 B A
PCl AEA, ASE
PC9a FEA, HAE, AU, g FH
o5
4 2A5A PC18 o3z @ Y
PC32 Zgr #n 9 3¢4E

- 219 -



s SPUBEY Y] BY AT YA

c-3
= <
oy ooy
uE - Hin ﬁ B
b £) ~ il I S :
e < o A e I ey i
= | w i B R | MRS | BRRW =
O | LD e e e | g B
2 | = = | | e R | TR | T | A o=
= |=|=|ar wK E 7K - = W) =K W iy = Tk
oMo | | | M| R | | E R | % | Nro- T e
g | W4 | P | N | P w | v oo T
bl
omla|s | gl s 8|S 2| 8 8| ] 2
2|2 |2 BIE|E B |2 |B| 8|8 & ¥
R
=
=
wE "
il7) e
i w =
oo B <
B r
R : o
oy = RS
‘_I_A_&I UNO ﬂNO .
w5 = o R
3 b =2 T R | RO W
oo o7 = ™R R Y | N
wE
H_T_ oo > o — [aN] o ~t o
_1_1_ <t ~t Lo Lo Lo Lo Lo
ajo

- 220 —



=
L

oM AHE-H

ol

=
a. =

etz gelyol B AT YA -

ECETOC TRA

= > =
(s~} [s~}
T =3 AR
PlE| 188 SN =
S| 0| O | Q] o | @0 0| L)oo - | o
S| | ao| © | @ E|E| | oo ©| oo =|E g | =
50 50
o o
2l Hin
3 =
1)
= oy i
< (Y (Y
] el o
'E"JFHO < =<
N || T ks
o | o lw |y | P 7w | T [P
2! I u’l < A= I[]- J"{ b I U"‘ <~ -l B
w@;_wnwﬁ xo;amwzmbu%nk
N | Hie do | N | B | T | o8| He oo | N[ M| R B | T | No
AN | B || Ho | B | RV e ||| | Mo | H ke B | =R
.( 'S:._< [ '::>—< [
£5Q<8m§>gm<8m§§§>§
=
m
X
=
> -
— =
— (=)
o o
() —
S X
< ==
.
X
X
= o &
®O =
'—':J X
b X
a8
= X
X
o
=y [S3
n ><
= <
R=|
&) X
=
n
=
=
a
i o1
T iom

- 221 —




< SFSEAo Aol e A= YA

uonewnsy amsodxs Twnsuo)) (gL idey) justussasse Ajojes [ednULYD pue sjuswLImbal uopewIojul uo duepms) ‘(0107)VHIT :fx2

3y 2 [ Ad
LKB® 000T
Lu0/3 =R a
Aep/syuand ENGRAN 0d ME /(0001 x @ x Dd x A x Id) = [eloq Ly
+ U £ Bl & A
83 £ B £l Id
Kep/3y/3u H B2 LY [eI0q
3y 2 [ Ad
SRR 000T
Lu0/3 =R a
o et < 1L )
Kep/siuana TRel od M/ (000T X d X 7TL X 04 X VD X Id) = JopQ e
h ERek V0
38 & BE 2l Id
Rep/By/3u f 2= [k | pq
5 £ R LR LR -y

— 222 —



M

fd

7]

2%

etz gelyol B AT YA -

=W AHEEH = Asidad Y RMM)

AE-EH B
1 #3l = e AR v AT
2 A48 ¥4 (Bx. ¥ - A3
3 AHEA A3 24 FH8A)
4 ghdl g EAAGAAZ oo HH /A /]
2 A A
5 5 2 AE - g
6 A ENA ) 2A
[33/38 ¥A]
7 2% #e/H%
8 A5 3
9 A47171 54
10 347171 A A
11 TE 54 =4
12 W Ee A 9 AA
13 Ho A4 2 AH
14 A7E A% 2 Az
(&7 #8]
15 T FA - (FEE) 49
16 59 ¥ 2 34
17 a7 - HE F=
18 ThMN A - FESE
19 TAh7EA - S8 A g
(g 84 3]
20 EEEE
234 AH]
21 #g A"
22 AA %
23 EE R
24 =
25 ZYHY
26 17377
A3 4FA 2 AAEE]
27 ARAA 2 AT
RIEEE TN
28 AlF BE
29 & BT
30 357 B3
31 A /E B3
EEREEE
32 | SFA8ZH
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i
b
e

EU 331532 WA S

= IC =1 ¥Y &Y

Table AL1 - Azko] gt wjEAl+

94 2 W& A 5
E48Smgl) | 71¢%®Pa) | REMC | MC=1b | MC=1c | MC = 3"
a 0 0 0.00001
1-10 0 0.00001 0.0001
471 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)
# {1,000 0.02
>1,000 0.003
¥ 0.0001
(1) : Default
Table A2.1 - E3H(zAD) 3 viEA 5
A e W & A5
B4 Emgl) | $71%(Pa) | BEMC | MC=1b | MC=1c | MC = 3"
10 0.0005 0.001 0.0025
7] 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)
o {1,000 0.02
>1,000 0.003
B 0.0001
(1) : Default
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Table A3.1 - 4k} Aol tha &A=

e Aol ud A= APYAH -

o) & A 4
ve 7] A% 194 =9
Pl 744 OE]] ggg 2 ucY 01 01 0¢
3 (lA=ZE EAA 1 0 0
A A Z] ZF AR
9 %32](23‘3/ 761:;1 )%_15(21?; 1), 0 01 04
19(¥ &) 0 0.05 0.95*
26(2 &/ A2 7HA) 0 0 0.05
38(A BRI A), 50(AHEA A 0.05 0.1 0.85*
41(9 o5, 289 0 0 0.1
41(91FF, W89 0 0
48(&-vi A 1 0 0

*& regional?} continental TFEA TYEFSLE 7t YA UCE 4+
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« IC=2: 33+gY: 7% F3EZ
A Ak Table A1.1
E3H(FA) Table A21

2] A AE Table A3.2

Table A3.2 - IC=2: 383: 71% B IA 4] ALgol digh wjEAF

AH HEA 5
=88 =(mg/L) 3713 (Pa) 7] s E¥
<100 0.65 0.25 0.0005
<100 100-1,000 08 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 0.4 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

MAA AL HEF Qe
ANBAY : AHEY F UL
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= IC = 3: 8833 : & ALSFH = 3EEF
A4+ Table A1.1 for UC # 33 (F3+A)

Table A1.2 for UC = 33 (£3H)

33
2 & A 5
A E8AS | = jokpa) | BEMC | MC=1a | MC = 1b MC = 1c
(mg/L)
<1 0 0 0
1-10 0 0 0.00001
o] 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
T4 T(tonnes/ year)
P <1,000 0.02
74 o >1,000 0.003
A4 0

Table Al.2 - IC = 3: 3}8t5Y : Ao A= se=dadaA AHUC = 332
7d

ol gk W EA

e H&A 4
Lk E43= =10 = _ - =
(mg/L) 571 % (Pa) 2EE MC MC = 1a MC = 1b MC = 1c
B9 0 0.00001 0.0001

E3(=A) Table A2.1

AFA A ALE Table A3.3
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Table A3.3 IC = 3: gt} « Aol A8 SstEdardolA A4 Agl

gt W =A<
3H v & A 4
uj) A ZoFe
I &34 Z71%¢(Pa) | EEMC | MC=1b | MC = Ic MC = 3%
(mg/L)
<1 0 0 0.00001
1-10 0 0 0.0001
971 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
7% T(tonnes/ year)
N <1,000 0.02
o >1,000 0.007 0.0005
a4 0
B 0.0001
(1) : Default
% =z . UC 7HEl e 33(F W&k AP ARGlA wiES Al

A)el
A7 4ol g 75 of 7}tk HASHA %HE}E A2k
oA HlEZ2 F7l= ookt g}

r°1‘

AAA ALg: HET 5 YE
A8 A8 5 Y
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» IC = 4:A7)/AAY
Al Ak Table A1.1
3 (&=A) Table A2.1

AA A ALg  Table A3.4

Table A3.4 1C = 4371/ A A ANA A4 ARl thd v EA <

A 4 W &A1 4
E438 = (mg/L) %7k (Pa) MC =2 MC = 3%
a1 <100 0.0005 0.0005
>100 0.0005 0.001
H 0.0001 0.005
Eof 0.0001 0.01
(1) : Default
MAH A . AL 5 QS
H71EAE . HET F e
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= IC = 5 //7HAH &=
A4k Table Al.l for UC = 9(AFA S H7HA), 15(3H3%)
A4 Table A1.2 for UC = 9, 15

(RFefell A4k < 1,000 tonnes/year Table Al.l A -§)

Table Al.2 - IC = 5: 7| QA7 A ANA Azl 3 W &=A 4

@A 4 vl A 4
48 = (mg/L) Z7]9}H(Pa) Batch Z3" A4&34?
i} 7] 0.000001 0.000001
b B 3) 4)
19 {7 E 0 0

ul o] A A o tE ethoxylation? F/g 7 ol ARMLAA o] YA
dE €9, 5012 AWEYA sulphonation®} sulphation

1)
2) d% E9
3) HlE Ayele EAd 2 <03 % (e 43 = 0.003)
49 ME AL A BEE <01 % (A 4% = 0.001)

Ed(ZEA) Table A2.1 for UC= 9 (MAGA<} H7HA) and 15 (343F)

E%(ZA) Table A2.2 for UC = 9 (MAAL H7FA) and 15 (3F)

Table A2.2 - IC = 5: ZWA/7HF A EFHEAD thg v =A<

4 &4 4
o A E4d= = X Bur| x93 B y: 2= L
(mg/L) Z71%(Pa) |TFHAQY EF| AU £ o Rl R
7] 0.0002 0.002 0.00002 0.0002
o 4 0.0001 0.00001 0.0009 0.0009
18 J71& 0.0073 0.0081 0.0032 0.0081

AQH Ag: AST 4+ He

NA A AL : Table A4.1
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Table A4.1 - IC = 5: QA7 ANA WA ARgoll thgt Wi EA

etz gelyol B AT YA -

A i w &A1 5
ucC £ 48 = (mg/L) %71 % (Pa)
2,7 8,9 10, 11, 15, 41, 47, 50 0
3 1
5 0.0005
- <5,000 0
>5,000 0.01
35 <5,000 0
>5,000 0.05
<100 0.05
% 100-2,500 02
2,500-10,000 05
>10,000 09
38(A 2 A) 0.01
38(5¢k, 4UE) 0.05
<100 0.05
38(F L, NeEE) 100-5,000 0.1
>5,000 08
<10 0.005
471 10-100 0.015
<10 100-1,000 0.15
1,000-10,000 04
>10,000 06
<10 0.0015
10-100 0.075
10-100 100-1,000 0.125
1,000-10,000 025
>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
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A .
uc E4AEmgL)| F71%H(Pa)
A E 4 5, 35(AH5 Ak AF) 0.0005
_ <25 0
23 FA)
>25 0.005
3l 2E EAA,
(1@ ZHik 7] xﬂ) 19(H1 &), 0
35(& 2/ A7HA)
7 0.01
87t & AE) 0.95
8(34 %) 08
9,15 1
50 0.99
10043 A %) 1
10(3H4-¥) 08
10(2%h 05
11 0.8
26 0.025
<2,500 0.8
36(3- 4 %) 2,500-10,000 05
o2 >10,000 0.1
<100 0.9
. 100-2,500 0.8
36(18A1%) 2,500-10,000 05
>10,000 0.1
<100 0.5
100-2,500 0.3
36(7
1) 2,500-10,000 0.2
>10,000 0.05
38(11 | A 0
38(5, J98) 0
38(% °—r, o &EE) 0.1
41(91 4% 025
(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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H .
i A Wl & A 5
ucC B4 EmgL)| F71%(Pa)
2 0.0001
3, 36, 41 0
5 0.0005
7 0.001
8(718 & AlF) 0.01
8(34F) 0.001
9,15 0
47, 50 0.01
10 (M A A #) 0.002
10(3H4%) 0.0001
10(71 E) 0.01
o 11 0.0001
19 1
26, 35 0.002
BAHLEE  AxA, v 0.9
<100 0.05
38(F Sk, At E) 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

A7EAE  HET + e
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= IC = 6:

ol

99
Y2+ Table A1.1 for UC#9 (AlA, MAA) and 15 (SHF)
A AF Table A1.2 for UC = 9 and 15

(REefell A 4keFo]l < 1000 tonnes/year©]™ Table Al.1 & -&)

1};_6‘

~

k<)

(ZA)

(=A)

A A AFE Table A35

Table A2.1 for UC = 9 (A /A2 A))

Table A22 for UC = 9 (MA /A2 A)

Table Al.2 - IC = 6: FFFGNA 2FA A&l gk wiEA <+
3 W &A 4
ucC 7] ¥4 EY
9 <1,000 tonnes/year 0.0025 0.9 0.05
» 1,000 tonnes/year 0 1 0

39 % HEdA 0.1 0.05 08
A 71 &} 0.05 0.45 045
AAH Ag: HeT F e
A=A . H8E F s
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= IC = 7: 7}=57F8AY
A4k Table Al.l for UC = 10 (ZHAA))

Table A1.3 for UC = 10 (ZF24A))

Table A13 - IC = 7: 7}57 g atd ol A AAHUC = 1091 -9l thak s EA

. 3 H e
A 43 = (mg/L) 27]% (Pa) AT
7] 0.0008

<2,000 0.015

2,000-10,000 0.02

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

>500,000 0.06

E¢ 0.0001

E3¢(&=A) Table A2.1

2k} Z ALE Table A3.6

Table A3.6 - IC = 7: 7}=718Abg el Al AFd A Abgoll tigt w4+

a4 2 v & A 4
E 43 = (mg/L) %715 (Pa) BEE MC MC =2 MC = 3%
) 7] <100 <100 0.001
<100 >100 0.01
>100 0
¥ 5 <100 0.05 0.9
100-1,000 0.15 0.99
>1,000 0.25 0.99
Eof 0.01
(1) Default

AAZ AHE - A8E

A7lgA . e

S 2%
oo

N
oo
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Table A1.1

Table A2.2 for UC = 29 & 35

Table A2.1 for UC # 29(EAZA) & 35(%&f/H7HA)

=
74l digk wEAS
i 4 S
1l =
<1 0.00005
1-10 0.00001
o 7] 10-100 0.0005
100-1,000 0.0025
>1,000 0.025
¥ & 0.002
EoF 0.00001
2] 2 AFE Table A3.7
Table A3.7 - IC = 8: F4FZ, AW 9 7134t oA A4dH A& dig sj&EAS
A A v 24 5
UC # 29 &35 | B35 (mg/l) MC = 2 MC = 39
7] 0 0.25
<100 0.05 05
74 100-1,000 0.1 05
>1,000 0.25 05
B 0 0.05
i A = 1 2
H
A UC = 29 & 35 log Henry A+
< 0.0002
o7l =2 0.002
5% o5 A 0.185
T Eo] 7128 + 4HAA & 0.316
E9f \ 0.0001
(1) Default

M A

SRR

SRy

489

N

¥

oo

oo
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A Ak Table A1.1
3 (=A) Table A2.1

2k A AE Table A3.8

Table A3.8 - IC = 9: A Bl A8/ olA A ARGl g vjEAF

- A A
o)A Fry L 1% i WEAs
<1 0.0001
1-10 0.0005
o 7] 10-100 0.001
100-1,000 0.005
>1,000 0.01
e 0.0005
EY 0.001

Table A42 - IC = 9: 4§ 2 Aalo| A HUAF Agol] tha WA

i 4 =
o A 49 (mgl) =% (Pa) WEASF
{10 0.005
10-100 0.015
7] 100-1,000 0.15
1,000-10,000 0.4
>10,000 0.6
¥ 0.0005
A% 0.0001
Eok 0.0001
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« IC = 10: AFXY

Al Ak Table A1.1

E3H(EA) Table A21 AR

FAl (Aol AHEE = EH(EA) 718 &

Table A2.3 1385 Y59 A=A UC=42(333}e=) & 7|E} UC

Table A2.3 - IC =

10: AH- Gl A EHEANAHEE Y529 A F A UC=42(333}st
) 9 7} UC )l tg wiEA s
48 N
] % W& A &
. 374 (P JeAT
24 A% 9A 0
<1 0.0001
1-10 0.001
718t 715 E 10-100 0.3
100-1,000 0.7
>1,000 0.99
5 244 44 9A 0.9
T e 0.002
Eof 0.00025
A 4 A& Table A3.9
Table A3.9 - IC = 10: AFA G A AFF A Algo thsk viEA <
. 46 LS
A 7% (Pa) MC = MC = 3"
T99s (4, 38) 0
<1 0.000035
1-10 0.00025
Rk 1) 10-100 0.0075
100-1,000 0.025
>1,000 0.075
1998 (o, 28) 0
42 A &9
N 48 dERAFAE) 0.15
LD 0.8
13 97 (d, 39 0
ki RIS 0.00025
(1) Default
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MAZ A& Table A4.3

Table A4.3 - IC = 10: ARGl A 7HQAA Ab-goll thet Wi EA <

e Aol ad A=

} 48 .
A UC = 2@52) o 94 g9 b AEAT
7] 0
¥ 0.4
EOO]: 0
#H 7)1 E x2 Table A5.1
Table A5.1 - IC = 10: AFZ Aol H7|E Aol tig wjEA 4
4g)
i A UC = £2(%3835E) 23 344 =10 v EA &
REELE 71 (Pa)
<1 0.000005
1-10 0.000025
7] 10-100 0.00075
100-1,000 0.0025
>1,000 0.01
L 02
Eof 0
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IC = 11:Z8H AHY

Al Ak Table A1.1
@"ﬂ(ixﬂ) Table A2.1

2F4 A ARE- Table A3.10 T &HE-S ¥ (Polymerisation)

© RE f39] eEZ Ug UCE 43, 3z A 0|1 v} o] T
I ©EA(UC 43 T4 x4A)
I =vj(UC 43 SHZHA)

I ZAAAL, AA

, AQA, wAAZA(UC 43 3H=ZA), 7132A
(UC53 7184 &

”A.lu:ﬂ]' uBu 11:_-
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Table A3.10 - IC = 1L:Z2|™ AFdolA AgA ARS(SENS A i viEA 4

°© =ATT
Chel W EA
W4 | E8d= 3714 73 1 3 11 9 11
(mg/L) (Pa) =4 a4 =4 a4 =4 ke
<1 0.00001 | 0.00001 0 0 0 0
1-10 0.0001 | 0.0001 0 0 0 0
471 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 | 0001 | 00005 | 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
P 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
ol <5,000 0 0 0.0005 | 0.0005 | 0.00025 | 0.00025
>5,000 0 0 0 0 0 0

A3 AHE Table A3.11 8 FA

i
i)
=)
of
o
lo
<
N

1A shElels oo o] TR

- MEATFE AT =229 F¥ol BeH 2ol FEF
I (A, B) F7HAl : UC7(B A7 EAFAA), 22(W 3}/ B A / dAA),
49(E78 A), 5571ek(ell: F4akshAl)
A2 UC10(ZHA A)
A - UC(FYU7], 537))
I (A) 7}&A : UC47(A3HA ) 7 3 =21 A)
III (AB) &wl : UC48(&iA)
IV (AB) 34 ®BzxA : UC6(H2 BAA), UC35(H2-f/ 3 7HA)
V (B) A3HA : UC43(F A=A, o: dAA)

WAAFA - UC43 (A 22 A: TA)
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Table A3.11 - IC = 11:Z8|H 4t A AdA A(E Y FA)o gk wiEA <
. A LELES 38539
71%(Pa) Z=4(0) A B 3
o <300/ ¥ HS 0.001 0
>300 0.0005 0
<300/ ¢S 0.0025 0
1-100 >300 0.001 0 !
100 <300/ ¥ $ = 0.01 0
>300 0.005 0
<400/ ¥ 0.01 1
>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/ ¢S 0.01 0
>300 0.005 0
<300/ TS 0.025 0
1-100 >300 0.01 0 v
100 <300/ ¢3S 0.1 0
>300 0.05 0
<100 0.075
100-1,000 0.15 s
1,000-10,000 0.25
>10,000 0.35
0.0005 0.0005 I
0.001 0 I
¥ 0 0 il
0.0005 0.0005 v
0.00005 \%
0.0001 0.0001 I
0.0005 0 11
E9 0.00001 0.00001 I
0.001 0.001 v
0.00001 v
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A4k Table AL1 for UC = 10 (ZHA4A))

Table A1.3 for UC = 10 (24 A))

& gh(z=A) Table A2.1 for UC = 45 (HAL7] EU)

Table A2.1 for UC = 45 (2A}7] EU)

A4 A AE Table A3.12 ZHE % A

o

%

Table A3.12 - IC =

2: Bx, Fol] 9 T LdelA g AM(Zd" 3 AgH
Sl g v =A<
A R WS4 4
ucC %7]%}(Pa) MC =2 mcC = 3"
<100 0 0.01
Hze 100-1,000 0.05 0.2
1,000-10,000 0.25 05
>10,000 05 0.75
1024 A,
7
i 45(FA7EY) 0
<100 0.05
100-1,000 03
_Q_ 7
488 A) 1,000-10,000 0.65
>10,000 0.85
E4dE (mg/L) MC =2 MC =3 (1)
<100 0.0001 0.01
OZE 100-1,000 0.005 0.05
>1,000 0.001 0.1
A A ATHA) 09
% 10(ZHA1A),
BE A EY) 0.0005
<100 0.0005
48(&-vi A) 100-1,000 0.001
>1,000 0.005
Z71% (Pa) MC =2 MC = 3 (1)
EY AA <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
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2bdA A8 Table A3.13 E3X, Fo|, 3 A4t

Table A3.13 - IC = 12: Y=, Fo| & F2 Aol A 27 ALG(HZ, Fo, o
l

A+
A _’&EH e K
uC £ 45 = (mg/L) %71 (Pa) MC =2 MC = 39
<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
Hze 100-1,000 100-500
== >500
<100
1,000-10,000 100-500
>500
>10,000 -
10(ZHA A):

e .

% '7]§ OE’f ’ 0.023 0.023
R EE 0.04 0.04
'Zﬁ]o:foég’ 0.055 0.055
Z/z‘fo:‘ii 0.028 0.028

Ao oFo]l &
L/;ir’%*i %] 0.079 0.079
- A 0.064 0.064
20(F 471,547,

3179 A) 0.05 0.05

<100 0.0015 0.0015

Eo A 100-1,000 0.0001 0.0001
1,000-10,000 0.00001 0.00001

>10,000 0 0
(1) Default

AAA AE : AET 5 WS
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H 7] &4 € Table A5.2
Table A5.2 - IC = 12: Hx, Fo|] ¥ &3 AHdlA HZ7IEA- 2o g vjE&AF
o A S Wl &A
7] 0
UC 10 (ZAA) 0.1
UC 45(5A7] EY) Fo] 3o dis)

13y 02

-#A 0.01

o 2 g A 0.15
- A F o] 0.01

37 0.1

2ig 0.05

T = DR o) A& 02

Eof 0
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Table A1.1 for UC # 10 (Z24])

Table A1.3 for UC = 10 (ZtA1A))

» IC = 13: A E7FAY
/\g/\].
S (=A) Table A2.1
2dH ALg

Table A3.14 - IC = 13: A =754t ol A

Table A3.14 UC =10 (22 Aol tjgt #H 4

AP A ARgol ik wjEA

A 2 LE%ES
B4 5 (mg/L) Z71% (Pa) UC<>10 UC=10
<100 0.05
<100 100-1,000 0.15
>1,000 0.4
<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
a7 S T
>10,000 100-1,000 0.01
>1,000 0.025
e
Batch &4} 0.0007
ALAHA FA
-thermosol/ ¢4~ % < 0.05
-7) e} 0.0025
-y 0.0025
3 Hj A+
E83E (mg/L) 371 (Pa) uC<>10
<100 0.85
<100 100-1,000 0.75
1,000-10,000 0.5
<100 0.875
% 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

HiEAS (BF) = EASF dA3HE) + HEAF 25, F4, AF"(E2)
E1 =A/(+K*B)B=1/" 4 <} vl&(Hd Y vl& : HEE # = 10kg HF/1L &)

A A, KBEIAE
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A ARE Table A314(A<5)

SH UC = 10
48 £9 4y £3 K A E2
. A4 115 5 1 0.055
B
zdg 115 2 0.5 0.12
A4 Batch 73 1 01® 0.01
LI Batch 190 1 017 0.01
Ll Batch 23 1 017 0.01
Hhe o gl Batch 57 1 017 0.01
a
oyaz A <& 190 5 1 0.055
ZE 190 2 05 0.12
g i 40 5 1 0.055
ZY¥g 40 2 05 0.12
2+ - 1503 Batch 90 1 017" 0.01
A+ - >1503 Batch 190 1 017 0.01
714 Batch 990 1 017 0.01
Azoic (naphiole) A4 30 5 1 0.055
ZO1C (na ole
p zdy 30 2 05 012
=& 534 Batch 150 1 017 0.01
A4 5000 5 1 0.055
A A
ZE 5000 2 05 0.12
i 190 5 1 0.055
¥ Ee R 184 =Yg 190 2 05 0.12
4 Fge, A aF Batch 90 1 017 0.01
(1) Default

Table A3.14 - IC = 13: HE7F&adol A 2t 2 ARGl thgl WA+

i A NEAS
248 5 (mg/L) %7]%(Pa) UC<>10 UC=10
0.005

<100 0.005
<100 100-500 0.0025
B >500 0.001
<100 0.005
>100 100-500 0.002
>500 0.001
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MAZ A& Table Ad.4

Table Ad4 - IC = 13: Z=7tgAEdolA WA ARGl thet wWiEA

oA 4 W &A 5
B4 =% (mg/l) ucC = 107
0 7] 0
<250 01
5% 250-1,000 015
1,000-5,000 02
>5,000 03
Eoo}: 0

(1) UC =10 o thefAxt s, o: Batch F4E2t 44l sl AFdH s AgHe 73

H71EAY : A8 F

ulle
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IC = 14: ¥|JE, A % Y2(33H) Y
A Ak Table A1.1

& (=A) Table A2.1

QA ALE Table A3.15

2 oUsCEE) AHolA A Al

Table A3.15 - IC = 14: HJAE, g#
th gk v =A<
&H LE%ES
Uﬂﬂ] %%3“—1;— '76:7]?:]‘ 21 O x]
ucC (mg/L) (Pa) T3 e
3 (I ZEEAA) 1
10 (BAA), 14(F2 A A A), 0 0
20(471, 271
50(A1 B 24 Al 0
7] <10 0 0
47(A A, B £ RA), 10-500 0 0.001
52(44 24 A), 5571 € 500-5,000 0.01 0.05
>5,000 0.05 0.15
48 (& A) 0.8 0.9
3 (NAZEEAHA) 0
10 (ZAA), 14(F4 A A),
<10 0.005
e S0 24 A) 10-100 0.01
N >100 0.05
T oo
d A % - : .
48 (& A) 0.1 0.02
3 (o] ZZHAA) 0
10 (ZAA), 14(F4 S AA),
0EFA7, A7) 0.005 0.005
E¥ 50(A A EA A 0.005
47(9 A, 8 £ 3 A),
S84 24 4), 5501 0.005 0.005
48 (& A) 0.001 0.001

H7lEAd 288 + fle
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16: FSHAHY : EE T 7] A

n IC =
Y4k Table A1.1
& (=A) Table A2.1
2AqA AE Table A3.16
Table A3.16 - IC = 16: &4k : EZ3 7]A oA A4 A Aol gt
W =A<
0 2 W EA S
E 83 = (mg/L) Z71¢ (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 07
>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 05
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
74 100-1,000 100-1,000 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 09
10-100 0.1 05 07
21,000 100-1,000 0.01 0.1 0.25
1,000-10,000 0.001 0.01 0.1
>10,000 0.0001 0.001 0.01
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<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
Eq 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
MAA AR Table A3.16

H7lEAd - A48T + fle
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» IC = 0: 7]€}
Al Ak Table A1.1
EF(EA) Table A2.1
A ALE Table A3.16
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Hoh EE Hedd 2 &4H4 B o A(wide dispersive sources)= 3
= A7 39 regional assessmente} O E HIEH = sty HLd
(a single point source) &2 #4H4 HH 2 HEd
< 1 FAH R A Ld% 3=
= 2o FAFEE A4S u WA E
T2 ALEHIE 1. A EE A= T8 374 wAJd "], &
(M=), AdE, EFA sl A4sEw, ©]F Predicted Environmental
Concentration (PEC)Z} ¥-Et}. PECE 7|22 A FH/AT 3o we
AEA Y =EFE=HH R/

5 27 Agel T AP

H= H2(Region)

_'I’ 2R 78 (Local)

HiE 5=

(29 1] H7Faxte] =22 @A (European chemicals
bureau, 2003)
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1. A= +%2 H7HRegional assessment)

He FYoAM Hoedd 2 B4 LYY ZRE HiEHE B

o EE AXLS gEIE FAHAA FHridg. A= 5 E(regional scale)oﬂ
A EA FHE WE olF olF 3 W3 HHd o 0 AE HE F 9
= HolA =& Jf+E(ocal scale)oll 2] FHejel T2t} dogddozy
H W A JAY wEdEe] WA #4kEo s W, Edo Fr1H<
ol i, B3l T Y AP A =0 BASA HEE o5 FFol
aHEY. F, ul@ ZHinter-media) ols I 3 7|Zo] HFH R FQE}
A ZZrEojof 3tk gk Hw FER SAHTEE AT fsliAE,
olE YT SAAAAHEY FFe A e dHF oA sHE
Yol AHgHET

=

HetA] A 2 W& VM= A3 El(steady-state)d] F=7F A4
T3 olFA AaE A E(reglonal concentrations)= = | &
concentrations)E A4+ wf viE & HOoE ASHTH

2. ZA A F29 7} (local assessment)

s
ofN
2
e
9,
T
)

Aol AAGC)) MEFTEFS &3]
< Agety FEE A4S oy wE=&
(on a day) LGP ZHE o= AL

© F5E UEt.

T AA R Frie AHE FH HY £ 5 HoHAYoERH
HjEo] dojue Aok I I3 Ul Ao 44 AE Fo=
e WiEo] doves A9Y F UHAE UEW. e Hoedd o ERE
HEE e A4y 55 943 29 gt l(generic) A4S
Zo) &l BrrEn. FEAGEE S 54 A4V obd vE AojH A4S
zbe 7ol AYgomx v Fox ‘EE A 02 AFoyHM =EF O
de O AY WE F2 AACMA =E2HE ASE AT, o] AS wE
o] 1] &~ E(release episode) 7] o] HEHJA AHHQ

E
ot
=]
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244 RN ¥El AdAom wWEy w2AAde A &

71 W&ol 2719 E¥(mixing)¥} FHF=dATd7] T A&, =59 FH1F
EAZ FFd g% FFUES mHEI AdET. mEA 23
(degradation)t} E}ujA| 29 Aol 5 ThE ZZA2E ZAH FRO| =%

= Al A s aHEA de

Hﬂ

(23 2]o) ZFA A FrolAe W& FEe Zt ujd Alolo Ao Fa &
o Z2A xS YER LT

SURFACE

GRASSLAND

AGRICULTURAL

sedimentation

filtration

| GROUNDWATERI| SEDIMENT I

(29 2] =214 ool Er) @ AFAEAA Y & Ay
(ECHA, 2010)

7t A A4 HlE

A ZoloA ]2 AH HjZo] B T Fak
of Aatsy, Hagk 45 -Fﬂ—rq st 2

s =
o] dojuy+=
Arlo A o % G=ow F2 FrHHoE 1T F o
FAC TEE A% #H<A g Al (on-site industrial waste water treatment
plant, WWTP) 2& XA]sl<A 2l AlAd(municipal sewage treatment plant,
STP)Ol A wi &8s A5 efst AlLtdn. oln APAIE &2 T A9
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A=TH AgA A 1‘41*5‘ Ae 2AS A Ay F wEFS
Y 7 AT EYEEE A E STPY £8AE & A(agricultural
soilo] &8 W& —zri AT, YA E olE aEEA ¥
712 wEE 29 FH(deposition) e Fa Lojvte= A9 8o
e N =

Y. B47 Ab&(wide dispersive uses)dl] wE #j &

=29 E4HA AR mE wlE2 LAY 33 (@R, HAY
A 23 B2 o] §AEd o8] Edo] AMREHE AAAA HEHE A
& 9rgo. 28y 549 #4H8 AF&(wide dispersive use)ol wE uj
= Y3 21 E=E FAZ R "EiA Briste AL I Hxo ¥l
= AR olgt slHEtE 1Sl OA BT EolHA gForE Hod
Ao FEE v Eo] o]FofA = AFTS xS wEA wjEo] 7|2
o2 ZFAY WY stFAYAERE BobH AHYd Fol wiEHE= B¢t
< 13, A2RHoE HoHYo R FHE AN HAA ER
W9 1 E T O 5he 244 Ab&(wide dispersive uses)o|l @& o 7] &}
Edo o AHA HMEL FXF FRoAAE 1EHA fon Ha FE
ot v AT
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24, 87 = AdE A7 Az 7

AN

1. A= 5+ E(regional scale)

il

Edo A= qFR(regional) W& A A&EH oz ATt 7S
O A B 2F FFEEE F5)2 Ao g E(regional scale)e] A
Hi(steady-state) e E A3 HlE £EE o| &34 ABHAY. T8 o
S }HFZ=PEO« oloA e HsdH7 #AHAA Z7] 54 A5 vl
=3

i,

rﬂ

53], o2 w2 F =

o2 AT & AR ?iE(marketlng year)«l W&o Ads A& mg
Ao viE o] HalA =R, B9 “market hlstory 9} ” market future®
8% 9&e e S st ol gtk wetA 5 FAH(registrant)
227 EZol Ak-F7](product-cycle)7t A3 AJEi(steady state)ol]
st=Alel sl A4 sfoF jh}. o] 23k A4 YEi(steady state)= AZE
%‘ﬂ(volume)Ol AFE71RE Eoll H7] HEEHo & AFoE wAHAY
sAY A= Aol ol ‘:"‘%% o m] gt
kAR AFEZIRE EoE AFY Hl=E
<

o b

é;‘rlr:m&lrlri

2. = A& JF+E(ocal scale)

E49 A7 wl=(ocal releases)e A&
A&A wEY 52 A dA wE
220 FPLF)Et wEHET o]t
POz ALsth oA HlEFo] IF
OJAE 24NN E FEFE ofu
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©
§
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Y
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[ 2] &= oA B4 SH dAS52d - mAEs stk

LiFah-} T8 Variable name unit = o 3£k 33 3
“xor | J|a TEMP.R Xl 2.85E+02 2.85E+02 7144
“=85” 7124 WINDspeed.R [m.s™] 2.13E+00 2.13E+00 7147
cnon | = . [ kgmol™ | . o o
= =4 Molweight ] stetEAd - =44
“Eo =3 kdeg.soil [s™] satEAd - =44
“E=57 =3 Kp [ -] st e - i)
‘=2 =3 Kow [-1] gstEdd - 2
‘=g | B3 Pvap25 [Pal R e ] - B4
“wor | B4 Sol25 [mol.m™] | s}et&E24d - 549
“E=L2” =3 Tm K1 getEdd - )
“Ee” | kdeg.sed [s™] slaEAd - =2
“EE =4 kdeg.water [s™] stetEdE =43 =44
“mor | EA kdeg.air [s™] slat ey o] 229
‘g | B3R HOvap [J.mol™] 5.00E+04 =29 -
“Eo 517 Q.10 [ -] 2.85E+00 1.00E+00~2.85E+00 ¥ =38}
6.34E-12~9.51E-12 ¥
“EL 37 EROSION.s2R [m.s™] 9.51E-13 1.26E-11~6.34E-11 ° 23}
4.87E-11 ¥
“Ee” 3} 7 HEIGHT.aR [m] 1.00E+03 6.09E+02~1.29E+03 %
4.00E-02 7,
“Ee 57 CORGsuspl.R [-] 1.00E-01 1.00E-01 ¥, A= 3}
2.00E-03 ¥
) B 1.50E+06 " o
“mo 5174 C.OHrad.aR [em™] 5.00E+05 . 273}
5.50E+05 Y
“EZo 517 | COLLECTeff.R [-] 2.00E+05 29002~ 223}
S B o ' 3.10E+06 7 -
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Likaa T8 | Variable name unit U o Ek EH "] 3L
o o , 5.00E-03~2.00E-01, s
e 317 FATfish1.R [-] 5.00E-02 B - 500807 199 2 A3l
“=o 27 BACT.wR [CFUmML™ | 4.00E+04 4.00E+04 2 A3l
== <" W I . + HEH
9.00E+02~1.30E+05 ©
‘= 7 BlOmass.w1lR [kg.m™] 1.00E-03 1.00E-03 2 2 8
2.00E-02 7
“Tg” a7 CORG.sIR [ -1 7.00E-02 4.53E-03 ¥ 3 23}
7.00E-02 ¥
4.00E-02 "
“mer | 37 CORG.sdIR [ -] 1.00E-01 0.03~0.05 ? EEE]
2.00E-01
“zo 5174 g.vIR [m.s™] 3.17E-03 | 1.17E-05~3.17E-03 ¥ 2 8}
“mor | B4 RHOsolid [kg.m™] 2.65E+03 2.656+03 2 3}
24|
“EET =4 Efact.aR [ -] set=4d =2 HZ=E4
of wa}
Z3 9
“zor | 23 E.aR [ mols™ 1| s}at&d 244 HZ=E4
o w}e}
239
g | B4 Use.R [ mols' 1| sat&=d 244 WZEA
o] u}e}
“EL 573 kwsd.sed.sdR m.s™] 2.78E-07 - 2 23}
“Ee 57 SOLIDdiff.s1R [mZs™] 6.37E-12 - Rk
“Ee” 37 DEPTH.sd1R [m] 1.00E-02 1.00E-02 2
“RE” 714 RAINrate.R [m.s™] 4.32E-08 4.32E-08 714
“RE” | 87 JungeConst [Pa.m] 1.72E-01 1.72E-01
“RE” | 34 AREAland.R [m?] LOOE+11 LOOE+11 7 EAA
“RE” 5173 FRACfresh.R [-] 2.80E-02 2.80E-02 EA4
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3 2] =9 vujA SASH dS52E - mEs oSt S)

AR= TE Variable name unit q?’l;%k EHg B3
“RE” 5174 FRACnatsoil.R [ -1 6.45E-01 6.45E-01 EAA
“RE” 37 FRACagsoil.R [ -] 1.96E-01 1.96E-01 =A%
“RE” 5174 FRACothersoil. R [ -1 1.31E-01 1.31E-01 =A%
“RE” %7 BACT.test [CFU.mL™ | 4.00E+04 ZTEAL
R -13.97E+03
“HE” ] Ea.OHrad [J.mol™] 6.00E+03 23) =2
~24.3E+03
“RE | Hosol [J.mol™] 1.00E+04 =y
i _ R 9.54E-04~3.29E-03,
“RE” 7 Kas.air.aR [m.s™] 157E-03 | _ 11)
W : 1.57E-03
6.34E-12
~9.51E-12 ¥
“RE” 57 EROSION.s1R [m.s™] 9.51E-13 1.26E-11 2 = 3}
~6.34E-11 ¥
1.11E-11 ®
6.34E-12
~9.51E-12 ¥
“RE” 574 EROSION.s3R m.s™] 9.51E-13 1.26E-11 = 3}
~6.34E-11 ¥
3.63E-11 ¥
“RE” 517 | AEROSOLdeprate.R [m.s™] 3.00E-03 3.00E-03 ¥
4.15E-01 7
2.00E-01 ?
“RE” 57 FRACa.s1R [ -] 2.40E-01 o
3.00E-01
2.40E-01 ¥
“RE” 5} 7 FRACw.sdR [ -] 6.30E-01 6.30E-01 ¥ 0
. 4.34E+00 7
“RE” 517 DEPTH.wIR [m] 4.34E+00 N
4.50E+00
“RE” 57 GROWTHrate.vIR [s™] 1.61E-07 1.61E-07 ¥
“RE” 573 SUSP.wIR [kg.m™] 1.77E-02 1.77E-02 ©
2.64E-03 ¥
2.60E-04
“RE” %7 SURFaerosol.R [mZm™] 2.64E-03 ~3.30E-04 17
1.50E-04
~1.10E-03 ®
“®E” | &7 | HARVESTeff.v2R [-] 1.00E+00 L.OOE+00
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[ 2] &= oAl S4SH dS52d - E AT i SsEatA <)

= & | Variable name unit ﬂl@%k A "3
_ 1.31E+00~5.70E+00,
“RE” 57 LALVIR [-] 3.90E+00
B : 3.13E+0011)
“RnE" | 827 SETTLEQIOQW' msY | 2.89E-05 | 1.00E-05-1.50E-03 2
“RE” 517 AREAsea.R [m? 6.06E+10 6.06E+10 ¥
“HE” 5174 RHO.VIR [kg.m™] 1.00E+03 1.00E+03 %V
_ 2.00E-02, 1.00E-02
“ En _ _ . i) . 9
RE 37 FRACLVIR [ -] 1.50E-02 6.005-02 2
2.35E-01 1;
, 1.00E-01
“RE” 7 - -
nE 5174 FRACw.sIR [-] 1.60E-01 5 00E-01
1.60E-01 ¥
“nEr | 87 IFWETferSOLV [-] 1.00E-01 1.00E-01 ”
EZAEA ]
“ner | 374 | SOLDadvsIR | [ms'l | 6.34E-12 - e
u}e}
245
“REx” | 37 | SOLDadv.s3R [m.s™] 6.34E-12 - = °
u}2}
“RE” 37 g.v2R m.s™ 1.00E-03 | 0.00E-00~3.95E-03 ¥
“HE” 517 | VEGmass.vlR | [kg.m™] 1.20E+00 -
“RE” 37 CORGsusp2.R [ -1 1.00E-01 - uEZ He
“RE” 5174 FRACrun.s1R [ -1 2.50E-01 -
“RE” 57 FRACinf.s1R [-] 2.50E-01 -
“RE” $t7 | SOLIDdiff.s3R [mZs™ 6.37E-12 -
“RE” 574 Q.vIR m.s™] 8.40E-09 -
“gro 37 k0.OHrad [em®s™] 7.90E-11 -
“re 57 | FRAC.w1C.wlR [ -] 0.00E+00 - =187
kg 7 FRAC.wL.wIR [-] 1.00E+00 - T3
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[ 2] 358 tulA] e d=52E SA-E uNHSs tsEg(A%)
o] | = B z . %LH = Hl 7
4= TE Variable name unit NEZ 233 11
=)
“gre” 87 FRAC.WIR.w1C [ -] 0.00E+00 - .
374
“rron 57 DEPTH.w2R [m] 1.00E+01 2.00E+01
4.15E-01 7
ehon o 2.00E-01 ©
S 517 FRACa.s2R [-] 2.40E-01 300E-0L
2.40E-01 ¥
4.15E-01 7
i 2.00E-01 ¥
g 5174 FRACa.s3R [-] 2.40E-01 o
3.00E-01
2.40E-01 ¥
2.00E-02 7
“rko 57 CORG.s2R [-] 7.00E-02 4.53E-03 ¥ 2= 3}
7.00E-02 ¥
2.00E-02 7
“ko 57 CORG.s3R [ -] 7.00E-02 4.53E-03 ¥ 27 3}
7.00E-02 ¥
2.35E-01 1;
. 1.00E-01
“1LY O » A - — )
P 3173 FRACw.s2R [ -] 1.60E-01 5 00E-01
1.60E-01 ™
2.35E-01 D’
. 1.00E-01
“1LEO » Y| - -
1S s FRACw.s3R [ -1 1.60E-01 9 00E-01
1.60E-01 ™
o 87 [FWETgas.vIR [-1 1.00E-01 1.00E-01 ”
“grg 874 FATFfish2.R [-] 5.00E-02 0.05 " 19
~H = : : 0.005~0.2
“gror $7 | GROWTHrate.v2R (s 1.26E-07 1.26E-07
“rron 512 | HARVESTeff.vIR [-] 1.63E-07 1.638-07 "
“kor 517 kwsd.water.wR [m.s™] 2.78E-06 2.78E-06 "
“gn 817 LALV2R [-] 2.70E+00 0~3
“gg” %73 RHO.v2R [kg.m™] 9.00E+02 -
“gro.» =3 biodeg [r/r-fifp] i =2 =2
- E'_]‘j 1+
“wrer | @y CORG.sd2R [-1] 1.00E-01 - ;;*
“gre” 517 FRACrun.s2R [-] 2.50E-01 -
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[ 2] &= oAl S4H 52 Hd wAEs o3

a7 TE Variable name unit = o gk
“xrg 37 FRACrun.s3R [-1] 2.50E-01
“gre 3173 DEPTH.sd2R [m] 3.00E-02
“ger | @A FRACinf.s2R [-] 2.50E-01
“ger | @A FRACinf.s3R [-] 2.50E-01
kg 27 BIOmass.w2R [kg.m™] 1.00E-03
kg 37 FRACLV2R [-] 1.20E-02
“ger | @A FRACw.VIR [-] 8.00E-01
“ger | 37 FRACW.V2R [-] 8.50E-01
“rron 5174 IFDR Yaerosol.vIR [ -1 1.00E-01
“rron 5174 IFDR Yaerosol.v2R [ -1 5.00E-02
“rron 5174 IFWETaerosol.v2R [ -1 2.50E-02
kg ] [FWETgas.v2R [ -] 1.40E-01
“ron 51.7] kesc.aR [s™ 3.66E-10
gt | 34 PRODsusp.w1R [kg.s™] 8.88E-01
gt | B4 PRODsusp.w2R [kg.s™] 1.92E+01
ket | 873 SOLIDadv.s2R [m.s™] 6.34E-12
g | 87 SOLIDdiff.s2R [m*s™] | 6.37E-12
“re” 57 SUSP.w2R [kg.m™] 5.00E-03
g 27 VEGmass.v2R [kg.m™] 1.80E+00
“rro” =3 Efact.s1R [ -1 0.00E+00
“rro” Z3 Efact.s2R [-1] 0.00E+00
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3 2] =9 vujA SASH dS52E - mEs oSt S)

ui= TE Variable name unit U oi3Egk E@gk Hla
“gr =4 Efact.s3R [ -1 0.00E+00 49 2443
o | 23 Efact.wlR [-] 0.00E+00 243 224
“grg ] Efact.w2R [ -1 0.00E+00 ] =34
“ror 57 SEAcurrent.w2C.w2R | [m.s™] 3.00E-02 -
“rer | 37 Q.v2R [m.s™] 2.50E-08 2.50E-08 "

1) oA 2Ee o443 AR TR BACAAE A4 9 odY BelAAW FE 2008

2 A, 32 HHE RUHY AWAY], 238433, 2008

3)  WTEFGAT 9 EFFUY AR, AEE 9], 2009

4 B pYEge) webd oslsty B4, HAF 9, 2003

5  EGRAEE, FRASEEFNAL

6) zon»a AR AT £A2AY AR

7 EARERES /S EEE)

8) £ Mx}@u ERVABYE 9T £ FAY A% BA A28 T AEAT, Aeustn BATYY,

2004 ;

r°“

A

9 4 @_«l THAG W7 A7E), FHEAAEY, 2009 ; 2007 A AH Z4 BLHNIER)

10)  ol&ol, 2005, Thull ] 2 (KoEFT-PBTs)& %3 thol & J 29 7R 3% W7 AMedsta 84
Shel, HhAE el =

11) KOEFT-PBTs(v2.0) 28 ZA3}gk

12) Globo-POP 28 g(FI+TF+IEA ) . A&(5*105), o Z(25+105)

13) Eded &4 B7HAA, #7405, 2006

14) JE. 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.

15)  Standardized biodegradability tests: Extrapolation to aerobic environments, 1995

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

17) WEHIA Aeledd &4 T ATAT(), THEE AT, 2003

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

19) 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

20) Holzworth ol 2% @=o) &1 4, 95 5, 1997

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

22) F.Wegmann 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

24) CNSawyer and G.A Rohlich, Sewage Works J. 11:946(1939) , #733}8} 349~350

) Kenneth T. Whitby, 1978, The physical characteristics of sulfur aerosols, Atmospheric environment, 12, 135-159

26) Development and evaluation of an environmental multimedia fate model CHEMGL for the Great Lakes
region, 2003
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&z e3d ¢t=udS =W Environmental Concentration Estimation &
o Yol ‘34 F o =%Z(PEC) A4rxls’ 1719 A wdx} ALz )
Tl 1Mo IS el & 4 At

‘B T AFFEPEC Astxls' ¥ =y thulAd FEEY

FAH FR ME NALE FA FE AN FHo] FAM O
Adoms Bietn Be WANSET a5 ASHL o Agx
o WelE 98 AgAE S AECBY F ASFEEPEC) A A
E) ool i 71EA YYYRE AYSA mE ARE FAY 5 Y=
Holgleh. metdd AgAE B AL Al we pus 84 F
o Z5E(PEC) A4 AE WM B b mAdSe] #e dgsAL A

gatw Ang FAT + Yk

WY, 2y TE A WAEE 2en £ Sl teiA #dstus
g gl B oulwdel 543 640 Yee FAsw Aok
53 AYe ANAE g AFRE B3 2YAAE Windows XP,

7, 8, Mac =5 7}&3lH, MS office Excel 2003, 2007, 2010, 2013 < 3}t
7} WEA A E o] glofof .
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l

ko
)
rlo
r .l
o,
oy
2
A

1
A
g3
rir
>
>
ofo
_>|i

FEPEC) A olghe o] §g 7h shtel 2
of ATHLY 6). HUL AA 2 ¥Eoz TREEY
AR S8 Baw HolHE dFste 9

o] o2z REoE Ad @ B4 F ASHEPEQE
2 o

&3 U5 sE(PEC) HA

wersion 2014-09-25

1 & d&=mepic) A 0

22 (Input) 2 (Output)
e ABTUS Ex] |22 % %% Regional (stoady.state] F =T
7127 2 (Regional scale) BLU NIAL U1 (A 1ME0T  gm?
TR & UIY AEY (Use volume) 10000  tennes ' Hasez NIF2 O EE S (Fresh water) 330E0T gL’
07|52l MEAS (Emission Factor air) 1 - HaLHY BIAL DA 5 S MNatual soil) 137E05 g kgiw)’
S ol M@H S (Emission Factor waterl) o ALY VIAL BHN B E (Agriculural sod) SIE06 g hgiw)'
W22l MBS Emission Factor water?) 0 BRLMY VAFL S ALY FFE S (Other soil) 155605 g kgiw)!
TN =2 ¥ A+ [Emission Factor natural sod) ]
HIN =2 W @A 5 [Emission Factor agrcultural soil) ]
S A QHSTE2| #EA S (Emission Factor other sail) (] Z0M A2 5% Local (during release episode) 5E L]
2T 32 (Local scale)
n= g sy 10 tonnes ' CHFIFEC {Annual average local PEC in air (rotal)) TEOE09  kgm?
71220 M@ A= (Fraction of tonnage relsased ta air) 1 - #MPEC (Annual average local PEC in surface water (dissobed)) IE0T  kgm?
LEES W@ (Fraction of tonnage reloased to wasta water) o - X £PEC {Local PEC in fresh water sediment during emission epsode) TEBE10 K Kguus’
145 M@ U S, ZLU S (Number of emission days per year) W0 dyr SYAPECHO %) (Local PEC in agriculsural sail, averaged over 30 days) TOOE08 kg Kihews”
®ZTPEC{1808% £) (Local PEC in agricultural soil, averaged over 180 days) TO3ED8 kg Kieut '
B4 (Substance properties) FE] EEEPL] L] 8 £7PEC(180& %] (Local PEC in grass land, averaged over 180 days) T56E-08 kg KGewt"
H2A §22PEC (Local PEC in pare water of agricultural soil) 162605  kgm?
0/ (Substance name) toluene R 27 §2$PEC (Local PEC in pore water of grassland) 1ED5  kgm?
X%k PEC (Local PEC in groundwater under agricultural soil) 162E05  kgm®
2 XY (Molecular weight) 82 gmol”
=1 (Moking point) ETI
RENE/E A2 (Octancbwater Partition cosficient, Kow) 490 -
212 (Vapor Pressure) /0 Pa
BN aTEsS 25 ©
W8S (Water Sclubiity) 515 mgl”

2 5] ¥




e Aol ad A= APYAH -

2. dolg 948 R =7 JH

A= (nput) FEo <dHaloF & HERe= tid =F9 HEAHR
(Emissions), = /37 ¥ (Substance properties), = 2] 4 H.(Sewage

treatment)e] Al FEo2 dth zzte] HEol Qsior ¥ mAMSE

oS [F 3], [ 4], [ZF 519 2t}

[Z 3] &% B (Emissions) ¢ & uj/NH

AR

9l

F A%, AE%F Use volume)

tonnes.yr-1

2 th71 29 &4 < (Emission Factor air)

2 WNE29 w&A4 (Emission Factor waterl)

5 429 wEA 4 (Emission Factor water2)

& FAAZ WEA 4 (Emission Factor agricultural soil)

Tt
Tt
it
TE AAA 2 #jZA < (Emission Factor natural soil)
Tt
Tt

2 TAAY &R 29 wjZA 4 (Emission Factor other soil)

tonnes.yr-1

=2 A FE WEZ9 wEA <4 (Fraction of tonnage released to waste water)

19 3 wjEd<, 24Y<4 (Number of emission days per year)

d.yr-1
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[ 4] &A% ¥ (Substance properties) 948 7]
AES @9
0’d £4 o] & (Substance name) -
B2kg (Molecular weight) g.mol-1
=+=4 (Melting point) oC
e [E EulA4 (Octanol/water Partition coefficient, Kow) -
%71% (Vapor Pressure) Pa
N4 SR oC
E43= (Water Solubility) mg.L-1
8= AL oC
Biodegradability 8] ~E A3} -
25C 7141 B34 =44 (kdeg.air) s-1
25C &3 Bl &=4% (kdeg water) s-1
5C EFEYAY B &md4 (kdeg.sed) s-1
25C EZEYANAY E3& =45 (kdeg.soil) s-1
Chemical class for Koc-QSAR -
471e 4 BulA 4 (Organic carbon-water partition coefficient, Koc) Lkg-1
[ 5] 34 2] g H(Sewage treatment) &= wi7/lH 4
AH s @9
STP A& 5 (y/n) -
21 9STPY] st w& 45 (Effluent discharge rate of local STP) L.d-1
A=A 4L 4o Me v (Concentration in untreated waste water) mg.L-1

STPAl A t}7]29] wl&A 4 (Fraction of emission directed to air by local STP)

STPol A A 29| wjZA <4 (Fraction of emission directed to water by loca ISTP)

SHAANA AT F A= AdHaS F Y H (steady-state) & 7HF 3L
A A Fr A sEed vWiE duis Foke] = ZF R 37
Z dZ=%%(PEQC) oltt. A= FE BEE 7], UE, AAR, 544, =4
28R ARgSE dE F A FAH 52 = U], FA, IXdE
(AE), s4A0ZE 30¥ & HH A2H4FS 4 F A3, =3 F4A
(M= 1809 3 HF), ExAWIE 180¥ & H), BA4A EFFF, BxXA
=T, AstFodAY dFeE AxE d& F Ut
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212 (Input)

i =8 = (Emissions) e cro|

T =272 (Regional scale)

T3 £ 22, AT (Use volume) 10000 tonnes.yr’
7 £2| il 2 H = (Emission Factor air) 1 -
DIZ 29| #ZH = (Emission Factor water) 0 -
s 22| &M = (Emission Factor water2) 0 -
T E 22| o A = (Emission Factor natural soil) 0 -
SZX 22| f ZH 5 (Emission Factor agricultural soil) 0 -
ENMHET 22| tHZH 5 (Emission Factor other soil) 0 -
2AE AL (Local scale)

A HSE MEY 10  tonnes yr'
7| 22| 8 & H = (Fraction of tonnage released to air) 0.1 -

QIZ 22| = = (Fraction of tonnage released to waste water) 0.1 -
1AZ =L, TH Y5 (Number of emission days per year) 300 dyr”

. -
(28 6] ‘A& 48’ ol doly d¥ (WE4R)

2438 (Substance properties) =M A=A o2 oo
0|2 (Substance name) toluene -
272 (Molecular weight) 92  gmal’
= (Melting point) -95 °c
SEFE/E WA 5 (Octanol/water Partition coefiicient, Kow) 4590 -

Z 3|2 (Vapor Pressure) 3800 Pa

EMNY EEER 25 °C
E=# £ (Water Solubility) 515 mg. L

EE8HE SEEZZ 25 °C
Biodegradability test result |readi|}-‘ biodegradable - | -
kdeg.air (Gas phase degradation Rate constant at 25 °C) 3.51E-06 El
kdeg.water (Dissolved phase degradation Rate constant at 25 °C) 2.09E-06 s’
kdeg.sed (Bulk degradation Rate constant standard sediment at 25 °C) 1.04E-08 5!
kdeg.soil (Bulk degradation Rate constant standard soil at 25 °C) 1.04E-07 El
Chemical class for Koc-QSAR |Predcminantl}-‘ hydrophobics - | -
7Bt 2 M 4+ (Organic carbon - water partition coefficient, Koc) 6.69E+01 L kg

. ’ =4
(28 71 ‘AR 497 doll Hlolg 98 (EA4A-R)

stxHelER (S ge tr ) AR UH ekl
STPALE M 5 (y/n) y R
XS STPe| 5t+L @& = (Efuent discharge rate of local STP) 2000000 Ld’
Mels R WE FxH M2 &5 (Concentration in untreated wastewater) 1.67E+00 mg.L”
STPH M tH7| 22| tHEM & (Fraction of emission directed to air by local STP) -
STPH M M 22| tH & 5 (Fraction of emission directed to water by local STP) -

(29 8] AH&A A&’ Lol Heoly dY (BleAz g Rr)



et gelyol B A AYAY -

off

st el B AHEEHA G2 strolMY TR #2 EF WelA
FrEg=d el ALsox7] i AHEAT7 strtesEE
A A Aatd grol wrlEn. =R RS} wiZAA= AREATE

A Y AGHSA Dol AW B s 23T ge 99

L
b
s

>

itk o W ASATE Ay A"F gol $HHO
AEA QY A WATE 2P Wl ALR gol FE Ang AL

of AEHL, AEA UY° Aol HolHE AW I HolEst At ol
g

s

&
f
:?L_'.
Ip
bt
o
4>
(i,
o
ftlo
do
rot

Biodegradability B|~E Z3} A€

2 2 iz Eel a4z HES Y3 H oldE A48T
T AdE FAol vEehdt(™ 9). ‘readily biodegradable’ ,  ‘readily
biodegradable, failing 10-d window’ , ‘inherently biodegradable’ , ‘not
biodegradable’ Z W& FE = AL HEgch

Biodegradability test resut readily biodegradable -
kdeg air (Gas phase degradation Rate constant at 25 |
kdeg water (Dissalved phase degradation Rate consta

readily biodegradable

, readily biodegradable, ailing 10-d window
kdeg.sed (Bulk degradation Rate constant standard s4 inherently biodegradable

kdeg.sail (Bulk degradation Rate constant standard sq not biodegradable

w " w - V'__ w..

[2¥ 9] Biodegradability | ~E ZA3} A€



- ootE ol gegel B A= AYAY

AFHE $AS HUsE AT Frux ofg XT A=A )
of 23 WA AFE L& FUt UrE} E}ZL% 10).

Biodegradability test result readily bicdegradable v

kdeg air (Gas phase degradation Rate constant at 25 °C) 3 51E-06 5

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 5"

kdeg soil (Bulk degradation Rate constant standard soil at 25 °C) 1.04E-07 5

[29 10] Biodegradability B|~E A3} AMelozw &Ry A3

@ ‘frlgs E2aAs 242 9% QSAR 38 &2 OF AY

FRYA QEE £ yZyol Lo WMES FYUSRW ofYz HYY
% o9E gAol UErdTHaY 1D, A9¥ & & QSAR 33 B3 1%
gHe [ 617 2ot

Chemical class for Koc-QSAR [ Predominantly hydrophobics [+]

2184 2Hi A 5 (Organic carbon - water partition { L.kg"

Nen hydrophobics
Phenols, anilines, benzonitriles, nitrobenzenes

Acetanilides, carbamates, esters, phenylureas,
Alcohols, organic acids

Acetanilides

Alcohols R

(2% 11] QSAR 3}st =4 OF AH

318 B4 89 ZYsd AF5oE ZRu ol X3 AT A)
of 28 WolA AA4HE fFr1es EuiAT7E debdoHaE 12).

Chemical class for Koc-QSAR ‘ Predominantly hydrophebics v ‘ .
F7IErL T8 A (Organic carbon - water partition coeficiant, Koc) 6.69E+01 Lkg"

[2% 12] QSAR 38} &4 TOF Aoz frigs ZuiAls 24



e el ad A=

2Py

A

[®% 6] QSAR Chemical class

QSAR Chemical class

Predominantly hydrophobics: &0 79 =2 ¥+ &4

Non hydrophobics: hydrophobico] obd &4

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
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2ZPEAE S 2% 22(Outpu) RE(IY 13004 F=F chul A
sHRYS Fal Adw AAAEe] A FROY], VE, AR, $AA,
SAMYEA) FE} HE FLE Fde FAA FRE), £A, AL
(HE =

ERAN FEE AT F dom AV|A A F R FE Lol
=

AHgE T

=4 (Output)

M Z P =5 Regional concentration (steady-state) X e
MM IR 75 (AN 1.84E-07 gm*
HAAER e M2 32 0E 3 = (Fresh water) 3.34E-07 gL”
A B2 XA S 5 (Natural soil) 1.36E-05 g.kgw)’
Haaeie 202 527 S (Agricultural soil) 5.26E-06 g kg(w)’
Daaeie W22 £ A MY EX] S5 (Other soil) 1.55E-05 g.kglw)’

A E AR 55 Local concentration (during release episode) ES CHe|
H?|PEC (Annual average local PEC in air (total)) 9.46E-10 kg.m™
&M PEC (Annual average local PEC in surface water (dissolved)) 3.34E-07  kgm®
* EPEC (Local PEC in fresh water sediment during emission episode) 7.66E-10 kg kGuw"
£ A X PEC(30¥ £) (Local PEC in agricultural soil, averaged over 30 days) 1.92E-08  kg.KQuut
=Z X PEC(1802 %) (Local PEC in agricultural soil, averaged over 180 days) 1.92E-08 kg kQuwwt '

S EZXPEC(180¥ %) (Local PEC in grass land, averaged over 180 days) 1.98E-08 kg kQuwut '
=& 7% £==PEC (Local PEC in pore water of agncultural soil) 4 43E-06 kg.m™
S&7% Z3%PEC (Local PEC in pore water of grassland) 455E-06  kg.m*
A&t PEC (Local PEC in groundwater under agricultural soil) 4 43E-06 kg.m™

(29 13] 2% (PEC) &<l
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o Ti7]o] EAstE O F T4 dol2E9
7 & YAR9 Eoldth. wekA °ﬂ°1i*ﬁr 2% 2% &
& &(Fassaer)o] A9 1o] HHW H4d Z&
adsorption to el 1E-6)0] 71402 AH&H ok
aerosol ghof Bk SAghol iTd 1 ghol AHSH
ojof @t
563011*1 =&9/5449 <
o SELE/E BulAlTE FSde AHAsA o
SES/E BEujAlS | EuiAlS Kp water-soil, X }
| S AZAY s 1 A
Octanol-water water-sediment, j IEH; Q;JSF = j ﬂt, - ZHLE%EH 71 A ﬁﬂl
partition coefficient | water-suspended matter o*f TeE AT AP
ey ofof gt
AEILH 52
Bl A &5} 3 N Do i L
Hasn A 0.0 o a&d  dsiA=  biotic and  abiotic
biotic ;an_ a;l;lc ' degradation rates7} 0.2 XA ojo} g},
degradation rates
s ZREIRYAAM E2E | o F5o] U o] FE2 2U|7 YT HWE
PN 2 AAL © -
E}h;;jaiog 1?1] ;Tilg water-sludge £wi Al 4 sludge-water E£HjA SRt HAEZ T8
A& = removal efficiency ratesE €7]7} © 4t}
o 349 A9, A3 Ael(steady-state)= HH A
o2 2 A4 Y 52 2 A do] AYMe =
23t 8 AL fRAAE B dH v=
b B HA BUtlA a9 22 A
ANZHA Aol 90-1004 A FEE O o)} AdaA g meA A
Time scale v e 4 9le(surveyable) 717kel 1009 %9
PEC #3 A4 Ae9 PEC & ZFE A4tst
© Aol Fasith PEC o] PNECS ZotA
= 717 94 A #Y E4E5 ) AL
wojof gt}
e aqueous phasell A soil/sediment/suspended
-2 44 B gelo gy | Mmatter=e w59 o5& 449 soil/water,
Adsorption- ;“qﬂh o uﬁ) 74?’\ A gr sediment/water, suspended matter/water %3
desorption e AT o ASKd #EuiAS Kpgrz gl 7
Z3teo] Astoiof gt




et gelyol B A AYAY -

A FEIRES 23dd FEAA 71E - Al FdeEd A
3 E A7l 938te, EU SimpleBoxE Hlg o g2 =y 34
of AAstERE Fo wWHTES HAHS & EYoint. J|EFHoE 7 $A
] 2-S #&3% one boxZ 7}ASH, ZF wiAE R 3y ANANEH E-SX
AS AR FH I AES d™sto s FHoEN duiA sEES FAl
A =2 o] dkMackay level ¢l 4 A4Hael(steady-state)).

O

>
O

AN

g=q oA sERge] 3t fR= fEust A=arEel regional
scale, ©]&7F%2] continental scale, “L¥]il continental scales Z3Hst= A
T 52| global scale (arctic zone, moderate zone, tropic zone)® 57H2]
T2 FEIHIE 14). 85 e ed=d w82 =3 719 ofFel 9
3 WA AR e] global scaled HAZA AAZAAN EHL olF
of WASA k= oz AR Iy FA=EYLE AhAE HA
AeEE BNA FRE AT R I gy A7 R, 05T
e F% "ad A9 A4 F AES Y Hol o} ¥4
—Cﬂ_

.
=% 4350 gk,

b CONTINENTAL SCALE

ooy
(t_:;:. =2 == REGIONAL SCALE

e
j -

e
4

WA B .Mmg ooy
A
= '
—
(G = &=
ARCTIC ZONE MODERATE ZONE TROPIC ZONE

| rcacpn e e ;@q R R T '-,>f;e—:;';:.-,;;.;;’-ﬁu'{i-“{ <\-;‘\;‘;{ig..'a.§#i-43{n:%z.;ﬁ|

[228 14] SimpleBox_Koreae] 7@ =(Van de Meent et al., 1996)
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13 373 v A (Compartments)
FAAMAZE O7], E(WE,

a9 dojd EHRYdN GRe Fad
A5, AEME, 85), EHAAA, FA, TAXAEA), 4BADA, B
Aol e, ol 7t o] HAEA FE AFL AT B B o)
SERDIES

1. ti”7]

tl7]= gas, rainwater, aerosol particlesZ TFAHo] <t} aerosol
particles® rain®] ¥ 3stEAS UZ|ZHEE A 2 EYoz FE3
o] FA7IE EWAe] 4TS vk By BE AR OE R e AR
MEEol ddse] At wH3A byl T FEEEE 5719 & B
OE 59 ti7|E AleldA] JFHFoe = wIkeEn

al(f
fijo

ulle
tlo

Abgste] A ETHE 8).

kd

wgolA 7)o 4L geof s

(3£ 8] th”7] 548 d vz

wAE 4 D

area m’

mixing height m

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
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(RE3 <)
wgolx SAel 7Y

nf

=3
1o

ANA 2 A
o)

19} v}

QAT Bg chil A el A

il

T

=
=l

L
—

A2 = o

2101 A

2 49

[——
o

Bk

ST

%

m

kg/m3

m/s

LMLy

area

water depth

residence time of water in the system

suspended solid concentration

settling velocity




3 ARMR = 3)

AEE WEe AEe} s5e] AER 1 fdo] U¥E, 4 43 uw

sEh AdEn 4 ARe wAYAS 3352 TR A ARl 3
28 % fE Fo FARA myo WY vd AR AWEE
) ARS SENG 28 RS 43E A%Hez AEA HAY Bz
gAHA Aclw 2H AEZES 2aA Hol ANy ndHA H7 o
Zolt,

flo

ARs 53 22 F8 wWhdHsES AHgste A58di&E 10).

b

o} 74 @4
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
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4, EYF

wFo A Ee 371A SHHAA, A, =AML T FRE O]
Ztzve]l f3e] W3 57t A"k olE tE ESHE S EA(mixing

depth, porosity S)ollA HEZA zol& 7HA L Aot =S sEH] {4

o gloiAE Bed 2 Aol .

D A sstEde] fde GrERE ] NI ofFAR o] %
SEL=Y

2) ¥4 : Bt f9e U IZRE Y WA shrHY FHA
| o8l ol oAtk ey Selugds &

3 =ANYEA : 12 RE ] BHo] AT FYWE op} IR

"I w9

2

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
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24, 4= &R FH 71&

Sty guA SEHIEFAA 183 FBATHAES [F 12]d YERd
AAE =ZA W& W 71% (intra-media processes)® wjd 3+ 7|3
(inter-media processes)o= T&& 4 e=d, W& W 7|Zo =& o7
93k # - &9 (import and export), &3 (degradation), E%¥%l& (leaching),
Y78 H (sediment burial) T ZFsta Uttt WA 1 7FAd e I
(volatilization), th7]ollA B, A 2 2o g2 74 Exol Eaghak
(diffusion), 2134 (dry deposition), <4312 (wet deposition), 7 A&+
< (surface run-off), 2|4 HejoAe] 4+ (uptake), A FEHA Ao 790
o1sk Al (wash-off), G T2 L& o]F (itter fal), FAoA AHE
2o RHFEHEY A (deposition), HEANA FAHZY FFEdo AFf
(resuspension), =#|¢} A E ko] &4 EZ o Ex&4t (diffusion) 5 AL

Hskal Aot



e el ad A=

2Py

A

Emission

o
P
>,
I~
o,
2
>
lo,
N
m
=
e
kel
=
i3

Import
and
Export

© 3719 B o] Fd o3 SHEAY HAIAR AAE

Degradation

W), FA, AES EFAA Y &R A

CHEReE 1A HEEEGF

(first order rate constant) A&

Dry

deposition

Intermedia

- 7R

- gas-aerosol partitioning@ aerosol-deposition velocity®l
&) =H4E olJ2Z ¥E-L vapour pressureé}

oi2 £ F&F 183 Junge's equation®E F4

transport

Wet
deposition

- Th2s) oo EE

- chemical’s scavenging ratio
(the rainwater-air concentration ratio)

- Henry’s Law constant®} aerosol-collection efficiency
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[ 12] ed=2o &4

SH 712 (A5

78

H &

Sediment /

- suspended matter-water partition coefficient
CHEEAY &

AEYAY JA/ARE S

Absorption

%o 2FE gas absorption?} volatilization-

4>

A o}

E
e g4z

pul

o
OT\"
ok

2
- Henry’s Law constant

- solids-water partition coefficient

- partial mass-transfer coefficient

- AEZHH adsorption® desorption
- sediment-water partition coefficient

- partial mass transfer coefficient

Runoff

- Run-off water 9} soil particles Abo]& B O & 7HA

- soil-water partition coefficient

ofy

- run-off water= A ¥ B9 YA E &

Leaching

« A3 compartment= R oA aelEtA 7] wjZof
EYY AFoARH Astrze setEd e shbo]F
AANZ 2 5

- B¢ 2vE Bde d¥sna My

- soil-water partition coefficient

Burial

CAEAGAN M, AAY MER AR HFFHAs 2 &34
Az &80l F7h A AR FSdA 4 S22
gt sholgs ov

-8 A2 AESE EYAA HEA 7] gl o
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3d. 2y W A 43 fpEs

1. =34 $AY

oA He) 23S w & (ulk compartment)?tell= B]¥ & (nonequilibrium)
= 785t EAAEEEE B wAE 1 LE=HY olsFe AAtsiH, o
7l % TR, A W 8E-AdAE & Aphase  or
subcompartment) Ztell= HIFFENE 73t EulATE T3 LE=29
oS ALk

e 2 @t @28 teld SHRde] 257 $HAS ek ol
. 7wl eld egdede) WstEe i oMo edede] AHME
(EMISD, 13 Ao =2HH md2o FYUIMPD, IH Ao =9 FZ(EXPD,
waol % A17(DEGRDD, %ol o3 §ELCH), B =0l o3 §ZBRL,
A zre] o] /F(ADVi)), wj&zte] &4HDIFFI))e] o & o] Fojzith

dM; ac

2

dt

= EMIS, + IMP,— EXP ,— DEGRD ,— LCH,— BRL,
+ADV,,+ DIFF,
@)

714 Mig} Cit 7t mjde] odEde] B=molm)el E4moE 1
B, Vi e $Am)e Uerath olgl @A it o), SA, 29, A
£ 5 27 wAE vehit

g5 A Q) ~ 0 = 4 A =d5A AAe ZEd Aot
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7}. th7)(Air)

dCA(S)
VA(S) L4 dt = EM[SA(S)+]]L1PA(S>_EXP A(ASV)_ VA(S)DEGRD A(S).CA(S)

— YIDEP 4 wits) Cats) = DADEP, 515y Ca(s) = DIDEP, vits) Cags)
— Y IVOLy; a5y Cwtsy + 23 VOLg; a(s)' Cots) + 23 VOL s a9y Cs
— Y IGASABS, yits) Cats)— d,GASABS, si(s) Cas)
— Y GASABS, vi(s) Cas)

3

V@) : 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”]
EMISy : emission mass flow into the air compartment at scale S [mol-s"]

IMPyg : import mass flow into air at scale S[mol-s]

DEGRDag) : 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"]
DEPag; : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair3-s]
DEP4y; : 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,a@) : transport coefficient volatilization from soil i at scale S[msoil3-s’]

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

GASABSswi) : transport coefficient gas absorption to water i at scale S[mair’s’]

GASABS,sis) : transport coefficient gas absorption to soil i at scale S[msoil*s"]

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

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

CSys) : concentration in soil i at scale S[mol-msoil”]

CVig : concentration in vegetation i at scale S[mol-mveg”]



et gelyol B A AYAY -

. A(Water)

dCys)
Vi) * — g = EMISys)+ IMPy(s) = EXP yys) = Vigts) DEGRD ()" Cirs)

+ Y IDEP, yicsy Cais) + DIJRUNOFF 1(s)° Co()

- E VOLy; 4 (8)° CW(S) - ZSED Wi, Sedi(S)" CW(S)
+ Y JGASABS, wi(s) Cars)+ DIRESUSs4i. wits) Cseai(s)

4)

Vi) © volume of water compartment i at scale S [mwater’]

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-rmir'S]
EMISwi) : emission to water compartment i at scale S [mols”]

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

DEGRDys) : pseudo first order transformation rate constant in water i at scale S[s"]

DEPawi : 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"]
SEDwisedis) © transport coefficient for sedimentation for water i at scale S[msed3-s”|

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

VOLw,g) : transport coefficient volatilization from water i at scale S[mwater3-s]

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

Csi : concentration in soil i at scale S[mol-msoil”]

Csedifg) : concentration in sediment i at scale S[mol-msed”]
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t}. # E(Sediment)

dCsea(s)
Vseats) * —g =~ Vseatsy PEGRD 5e4i(5)" Cseats) = SEDBURIAL Ceq(s)

+SED Wi, Sedi(S5)" OW(S) — RESU. Sb’(’di, wi(S)" CScdi(S)
+ DESORBS@(M, wi(s)" CS@di(S) + ADSORBW?‘,,Sndi(S)
®)

Vaedis) © volume of water compartment i at scale S [mwater’]

Csedi@g © concentration in sediment i at scale S[mol-msed”]

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

DEGRDsuis) : pseudo first order transformation rate constant in sediment i at scale S[s']
SEDBURIALg) : transport coefficient for sediment burial for water i at scale S[msed’s']
SEDwisediss) © transport coefficient for sedimentation for water i at scale S[msed™s']
RESUSsediwie) : transport coefficient for resuspension for water i at scale S[msed’-s']
DESORBsea;wi) : transport coefficient for desorb from sediment i at scale S[msed™s']
ADSORByiseigs) © transport coefficient for adsorb by sediment i at scale S[mwater’-s']
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2. E¥Soil)

Vsis) * = EMISs5) — V(s DEGRD g5y Cs(5) — LEACHIN G5y Cg;(s)

dt
+ D DEP, si5) Ca(s) — DJRUNOFF 115y Css)
=Y VOLg, 4(s) Cs(s) + DIGASABS, s:(6) Ca(s)

(6)

Vsi) @ volume of soil compartment i at scale S [msoil’]

Csig) : concentration in soil i at scale S[mol-msoil”]

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

DEGRDs;s) : pseudo first order transformation rate constant in soil i at scale S[s’]

LEACHINGs; : transport coefficient for leaching from soil i at scale S[msoil>s”]

RUNOFFs;wi) : transport coefficient for run off from soil i to water i at scale S[msoil*s™]

DEPA sis) : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair>s”]
VOLsi @) : transport coefficient volatilization from soil i at scale S[msoil*s”]

GASABS,sis) : transport coefficient gas absorption to soil i at scale S[mair’s’]
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3. Bu)71Z& (Partition coefficients)

o] oA th&ol &Eul FHg S0l A

O t7]-5=A Eui(Air-water partitioning).
@ doiz2E JA=Ze] F=H(Adsorption to aerosol particles).

Q@ EY AE, FHE4d, ds £dAd x3E uA 2o FARA/EFH
(Adsorption/desorption to solids in soil, sediment, suspended matter
and sewage sludge).

7} ti71-8 Ev|(Air-water partitioning)

729 oA AHaqueous phase)oll A 7)Ao 2] o]F(o: STP Z 7] %0 A
o] 2EFE, AxZFAAMY IS I EZY dgdS(Henry's Law
constanh = F-B FAH AT, ¥teF dgitrits EEOY, At =8 F

2 dYdre S714% 28 s HZRYH 42 & Ao

K — HENRY _ VP/SOL
R+ TEMP R+ 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]
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. thr]-9) o] EZ(Air-aerosol)
Junge (1977) 2ol wie} =49 F7]

rlo

ANoAzE dA 22 =29 &&

Jozre FHT & k.

- I JungeConst  SURF,,, .. ©)
aerosot= VP+ JungeConst « SURF,,, ...

(3 13] th7]-ool2E Eul w74 g
symbols explanation unit value
JungeConst constant of junge equation [Pa.m] 1.72E-01
SURFerosol surface area of aerosol particles [mz.m'3] 2.64E-03
VP vapour pressure [Pa] =44 #
FRoorone; fraction of the substance associated []
with aerosol particles
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. t7]-7-9-(Air-rain)
Scavenging ratio = SAHEAY, TF Al o) 4T 4 Ao
1—-FR,

SCAViatio= T‘”l + FR, .« COLLECTeff (10)

o
I
o,
Y
&
4
R
2
odt
rlo
S,
oL
tfo
-3
lo
ok
2
2
fru
M
o
X
1o
&
Qo
<
D
=
.
=
oQ
flo
v

2013).

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 [-]
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g}, 1A -4=A E-ull(Solids-water partitioning in the environment)

AE-FA(FF), EF-FAEFFTHT HiATE F8E o “&54
<=2+ (hydrophobic sorption)” wWHAUZ | 71%3 HHE F2 AL o]
HAUSS AE 52 BEYY frds dF =49 SEZ/E EWATE
o] st AEth dwkH<l A2 o5 Zrh

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 [kg.m”]

(D) AE-HA Evl(Sediment-water partitioning)

ﬂﬂ]—‘/l\‘iﬂ ‘E“HH 7:]] = ohﬂ';ﬂ o= [mOLkgsolid_l/mOLlwater_l] E‘
[lwater kgsolid_l] 9]' % LO] ;’L—?ﬂ_%q “‘?‘;‘(]'% 7 65] EH([mOl.msorbent_gl mOmeater_g]
& [Myater” Morvent DE THE7] &A= Aate]l Basich Y Eul Feate

gest 2ol =2 4 An

Jot rlo

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 [kgm’]



o BB Y] BY AT YA

(2) EF-5A H-ul(Soil-water partitioning)

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

with :

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

FRAGssoil : fraction of solids in soil [-]

Kpsoil : soil-water partition coefficient [Lkg’l]
RHOsolid : mineral density sediment and soil [kg.m’]
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o, A, EY Y Ed9 &8)E8&Dissolved fraction of the chemical in

water, soil)

¢} bioconcentration factor25-8 FHHT}.

K, * SUSP,

BCFfish » BlOmass

% FAGREL, ARY, FAO] EASE HoEA] Bge RuAS

FRw’u,uter = 1/ (1 + 1000 —

BCFfish= FATfish » Kow (15)

with :

FRwwater : dissolved fraction of water column [-]

Kpsusp : suspended solids-water partition coefficient [I.kg’l]
SUSPwater : concentration suspended matter in water [kg.m'S]
BCFfish : bioconcentration factor water fish [l.kg'l]
BlOmasswater : concentration biota in water [kg.m's]

FATfish : fat content water fish [-]

Kow : octanol-water partition coefficient [-]

FRACw

soil

water )

1000
(14)

FRw

i~ (FRACa,, * Kh+ FRACw,, + FRACs

soil soil

with :

FRwsoil : fraction of chemical present in the water phase of soil [-]
FRACwsoil : fraction of water in soil [l.kg'l]

FRACasoil : fraction of air in soil [kg.m’3]

FRACssoil : fraction of solid in soil [l.kg’l]

Kh : air-water equilibrium distribution constant [-]

Kpsoil : soil-water partition coefficient [Lkg"]

RHOsolid : mineral density sediment and soil [kgm®]

« Kp,,; * RHOsolid/1000)
(16)
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4. 73

J[m

A w4

7b. dutA < &7 wiES 7] B(default) gk

Feuet 86 g AARE &4 wiws 7B o

oo
b
=
o
.
vl

[ 14] &7 54 w7 g

Parameter Symbol Unit Value
Density of solid phase RHOsolid [Kgsolid- Msolid ™| 2650
Density of water phase RHOwater [kgwater.mwam{‘”] 1000
Density of air RHOair [KgairMair ] 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.erone [m?.m] 2 64F-03
particles
Gas constant R [Pa.m’mol™ K] 8.314

Surface water

Concentration of suspended matter in 3
ater p SUSPyater [kg.m”] 1.77E-2

Suspended matter

15111;;;3 f;((;aﬁ:ii;)n of organic carbon in CORGiuuep [] 01

Sediment

Volume fraction of solids in sediment | FRACSgeq [-] 0.37
Volume fraction of water in sediment | FRACwWseq [-] 0.63
gel?isiin g;atct;gﬂdgf organic carbon CORGeey [] 0.05
Soil

Volume fraction of solids in soil FRACSs0il [-] 0.6

Volume fraction of water in soil FRACw,oit [-] 0.16
Volume fraction of air in soil FRACasi [-] 0.24
mass fraction of organic carbon in CORGuoi [] 0.07

soil solids
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1}. A3 (Area of the system)

I
ol
©

o BE HE BGL- 39N, 12550 130°E)e] o,

SYSTEMAREA= ARFEAland+ AREAsea an

i

[ 15] ¥ #H wi/ldHSs 3

symbols explanation unit value
total area of the regional scale )
SYSTEMAREA (air/(fresh water sea% + air/soil [m7] 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
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o}, t7](Ai)

Ao o rle) Buls o HoRRE e

VOLUME,,= SYSTEMAREA « HEIGHT,, (18)

Sl SEEEe 2d ok Ao sl we) Ru ool b))
LH=Y olFS AtstsH, o W Y AYe FLI} HHS zes o
(cylinden) 2.2 2+33}a1 Eulerian box modeld A2 Al ~®Hlo] WAz F&
ZHA I g7 F A=Y AFAZLS AR
SYSTEMAREA « /4
Tar, -V / (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]
t7lell Aol Fa mARST S v [E 161 JERH A
[ 16] th7]@@inol A e o vzl gt
Parameter Symbol Unit Value
Atmospheric mixing height HEIGHT air [m] 1000
Wind speed of system WINDspeed [m.s™] 213
Residence time of air over region TAU.ir [d] 1.93
Aerosol-deposition velocity AEROSOLdeprate [m.s™] 3.10°
Aerosol-collection efficiency COLLETeff,er [-] 2.10°
Average precipitation RAINrate [mm.yr] 1.36.10°
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2}, A (Water)

Aoy FAle] Fult g HoRRH

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]

AL AF AL

= Fojzth o 2
A ez s AdA

T4 o . VOL UM, Ewate'r (2 1)
water = ELOWS+ RUNOFFflow,,,

FRACrun,,
RUNOFFflow,, = (RAINrate —Zen T EROSION, ;) (22)
« STEMAREA « AREAFRAC,,,

with :
hydraulic residence time of water compartment [s]

TAUwater :
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 [-]
EROSIONSoil : erosion of soil [m/s]

SYSTEMAREA : total area [m2]
AREAFRACsoil : soil fraction of the system area [-]

RAINTrate : rate of wet precipitation [m/s]
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FANA L Fo mAEs Fe ta [E 1710 el

[ 17] s=Al(waten)oll A o] =& ul/A7 7k

Parameter Symbol Unit Value
Area fraction of fresh water AREAFRACyater [-] 0.0174
Area fraction of marine water AREAFRACCsea [-] 0.377
Water depth fresh water DEPTHuwater [m] 434

Water depth marine DEPTHsea [m] 10
Suspended-solids concentration in water SUSPwater [kg.m™] 0.0177
Suspended-solids concentration in sea SUSPsea [kg.m™] 0.005
Concentration of biota in water BIOmasswater [kg.m ] 0.001
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o}, A F F-f-Ed(Water, suspended matter)

AHESL A 7 YA ndo] dojudry EF{FEFH FXE F3| net
sedimentation rateg A4 & Aok FHEAS WHEAYAY, vpgoAe #<,
He¢ 79, EYS T HAE 53 AR ooy BREHAL s25 55

s AE wWdth

SETTLFvelocity « SUSP,

(= FACw ) = RHOsolig > NVETsedrate  (23) o]
sed

SETTLFvelocity « SUSP,

_ water
GROSSsedrate= (= FRACw, ) « RHOsolid (24),
¥R ko

GROSSsedrate= NETsedrate 25)

RESUSP,

rate

= GROSSsedrate— NETsedrate  (26)

NETsedrate = (SUSP yper(c) © WATERflow g + SUSPyyreri) * WATERflow)z
3

+E(EROS]ONW” « AREAFRAC,,;;, » SYSTEMAREA « FRACs,,;; + RHOsolid)
1

+ PRODsusp,q., — SUSP,

water * ( WA TERflowuruter* sea
1 . 1
(1- FRACw,,;) » RHOsolid =~ (SYSTEMAREA « AREAFRAC,

water

— WA TERflow[RHL]) .

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 [-]

FRACssed : 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]



o BB Y] BY AT YA

EROSIONSoil : erosion of soil [m/s]
AREAFRACsoil : area fraction of soil [-]
AREAFRACwater : area fraction of water [-]
FRACssoil : volume fraction solid of the soil [-]

SYSTEMAREA : area of system [m2]
PRODsuspwater : Autochthonous PRODUCTION of suspended matter in fresh water [kg/s]

v}, 4 = biota(Water, biota)

“Biota” & Aol EA3t= e glolol A T 5 & ©]

AS 3ol A9 biota &L YHtF o g A oH
o

o] HlajA = 2t} Biota}t 4 I+ & HlE

o,

M ¥
émﬁ rr
2 to N

M @ o

N,

BIOmassyaer : concentration of biota in the water column [kg/m’]
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Al A E(Sediment)

AR Bule g 4o A

VOLUME,,;= SYSTEMAREA + AREAFRAC,

water

. 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]

AEo A BetEd e olF2 AR 7 SR U A2 AER Fn.

BURIAL,,, = NETsedrate (29)

with :

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

AE-FA ZuiATe FAHNs AR Frlgs ol
Efo®Z s #ol addh

el
o
ok
£
o
i

CORGsed = 0.05

CORGsed : organic carbon content of sediment [KgOrg carbon/Ksolia



o BB Y] BY AT YA

AZAM AGEE T2 viZiEae] #e O+ (& 183 Z

[ 18] # E(sediment)oll 2] Fo wi7/fH4 4t

Parameter Symbol Unit Value
Sediment mixing depth DEPTHsed [m] 0.03
Settling velocity of suspended solids SETTLvelocity [m.s™] 2.89.10°
(Biogenic) production of suspended | proDsusp, e | [kgs'] 8.88.10"
(Biogeniq) production of suspended | propgysp,, [kgs"] 1.92.10"
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o}. E K (Soil)

Ege Fye v 4oz ALtdn.

VOLUME,,,; = SYSTEMAREA « AREAFRAC,,,; »+ DEPTH,,. (30)

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

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

Eofol A= olgfZ o 2 9] advection(F=<=, 2 dALe))3} diffusion(F7],
&, 1A a8a ®BIFAEe] FA dojuya ew ol#d AAHE
o] fao) wgE Yok ARHoR Y U vRE oo wWE AF
2 a2 YepdtiCz). ©] ul 72 E4fo ‘I}E} g3t= o7t 2
a9 E EY 71 2 EY FE27F ALtEh

H:I

—z/d
e

’ (3D

Veffoou™T \/ Veffry+ADeff, ., « kdeg,,;
d = (32)
7 2kdeg,,;

Fi Rwsoil £ R‘Ssoil
Veffsmz = RAINrate - FRA Cinfsoil : m"‘ SOL[DCLCZUSOZ»Z * m
soil soil
(33)
FRA a]’})odd (1 - FRwsm/ FRSS()LZ)
Deff,. .= DIFFgas « TRACH + (34)
soil
1.5 FRwsoil
DIFFwater « FRA Owsozl . m
soil
FRs S s0il
SOL[Ddefsml * FRssm',l * m

soil
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IR FRA ausoil
Wsoit = (FRAC&soil ° Kh+FRAaU50il +FRAG§30¢I ° Kpsoil * RHOsalzd/looo
(35)
FRe - FRACGS,,,
" maa A + Ao +FRACY
woil * (Kp, .« RHOsolid/1000)  (Kp,,, » RHOsolid/1000) Fsoil
(36)

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

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

IF dp > 1m, then
DEPTHsoil = 1m

& FAA L Agols ot el o] At

IF 0.2m < dp, then
DEPTHsoail = 0.2m, else

IF 0.2m £ dp = 1m, then
DEPTHSsoil = dp, else

IF dp > 1m, then
DEPTHsoil = 1m

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]



et gelyol B A AYAY -

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 AHEEE F2 i @2 v [ 1916 JER AT,

[ 19] E%GoDoll el F8 w7l HFgk

Parameter Symbol Unit Value

Area fraction of natural soil AREAFRACqint [-] 0.402

Area fraction of agricultural soil AREAFRA Cooii2 [-] 0.122
Area fraction of industrial/urban soil AREAFRACqi13 [-] 0.0816

Fraction of rainwater infiltrating soil FRACinfsi [-] 0.25

Fraction of rainwater run-off from soil FRACrung [-] 0.25
Natural soil-erosion rate EROSIONsoin [m.s™] 1.11.10™
Agricultural soil-erosion rate EROSIONGsoil2 [m.s™ 4.88.10™"
Industrial/urban soil-erosion rate EROSIONsoi13 [m.s™] 3.63.10™
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5. W& 7t o]FS RHIE= wiHS

7}. Partial mass transfer coefficient
N 7)-5A A2 partial mass transfer coefficient(PMTC)= 3<%
=49 Aol we Gepxith

7]-4=4 HZHol| A2l air-side partial mass transfer coefficient gt oF
=9 Ao ZHEH fFE="HSchwarzenbach et al., 1993).

kaw,;, = 0.01(0.3+0.2 WINDspeed)(0.018/ Molweight )™ * % (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 HEZHol| A 2] water-side partial mass transfer coefficient= t}
29 2o ZXHE FEHHSchwarzenbach et al., 1993).

= 0.01(0.0004 +0.0004 WINDspeed?)(0.032/ Molweight ) * * )
(38)

kawwater

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]

L -V ff + Deffsoil
as goil €] J soil PENdepth

soil

(39

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]
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1}. %3 (Deposition)

AAEZA HAD A4 DRYDEPaerosol#} Washout ZHe o8 wHoz © =

fc},

DRYDEP,

aerosol

= AFEROSOLdeprate » (1— FRg,,.) (40)
Aerosol Washout = RAINrate » (1— FRg,,) + COLLECTeff  (41)

FRguir
Gas Washout = RAINrate o W 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 [-]
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o} 714 &9} 3)¥H(Gas absorption and volatilization)

1A Fe ol i HAA EF ALY AS(overall mass transfer
coefficient) gh& A2l two-film resistance modelZ2FE 3= 4+ A
g7-FA4 AEHS 54T o AA 242 A Ages A9 dr] 44y
A3e] ForHE Ut WI-EY HEHUS 54T W EY £ HEW
S EY W 37T FAGY ATE HEE ET

Ted 2o AL A48T Aok

e kaw

water
kaw,;, * Kh+kaw (43

kawair

GASABSflow,,,., = FRg,; *

water
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 . * kas

GASABSflow,,, = FRg,; * e ol (44)
kas,;, * ( sz)+kassoil
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 [-]

Kkasair : 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]
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kaw,;,. * kaw

VOLATflo = W o Kh o« FRw (46)

water - kaw,, © Kh+kaw,,y,, 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 [-]

kas,, * kas

VOLA Tflow [l(h U7

kas,;, +kas,,;/ (m)

soil —

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 [-]
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2. FA-AE a3 Water/sediment exchange)

N
a

4 A9 A
PR A

N
g

AE-5A AEAANA AW FHH SFo] hF AA
WA, H-E AEo 2A AYe 49s

o
T A A two-film resistance modelS E3)] 4<& 4 Qth

fir @

-

ol
-
)

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

ADSORBflow,,, = ( ) o FRw (48)

water

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

‘water

kwsd

water

s kwsd,,,

E—— )/ Ksdw (49)

DESORDBflow,, =(

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,,, * RHOsoild/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.sdIR : sediment/water partition coefficient water [L/kg]
RHOsolid : density of the solid phase of sediment [kg/m3]
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AE-7x AEZHANAY A & 52 AG A<(water-side mass transfer
coefficient) #+& o9 A A ZH(Mackay et al., 19852 A& < it

kws e, =2.778 » 107 m.s™! (51)

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

Mackay et al.,(1992)e] WEWH HE-FA HEHAA F= & DAY X4
(aqueous phase)oll A 2] molecular diffusionS 53 F= ZoAe B4 HAEx
2o =), o] w effective diffusivity= 2 - 10° m® - hr', diffusion A=
2cmE AL HIA olAE F3l a9 el FEHIU

kws. , =2.778 « 10" ° m.s ! (52)

sed

kwssed : partial mass transfer coefficient at the pore water-side of the sediment-water interface [mporewater/s]
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o}, Efo A A 2] o]5(Sail to water transfer)

Eoke] 7 o FolA ARl HetAel o5 Ty Hox m W

FRACrun,,; * RAINrate

soil — Ksw

RUNOFFflow + EROSION,,;,  (53)

with :

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

RAINrate : rate of wet precipitation [mrain/s]

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

Ksw : dimensionless soil-water partition coefficient [-]

EROSIONSoil : rate at which soil is washed from soil into surface water [msoil/s|



serel oyl T A= Y

PIAA -

ub. Al A 2] AA~7]ZHRemoval from the system)

Amel more] o]ZoA e Zowmol sstEde oS g
wse B g AANGes arnd

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,,, = b;éw (55)

with :

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

RAINTrate : rate of wet precipitation [mrain/s]

Ksw : soil-water equilibrium distribution constant [mwater3/msoil3]
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6. A A |&F%=(dissolved concentration) A4k

By A FAE biotad FHEHS Z33 bukE HFAT wEtA B2
o] AxATNE AFFAY F ¥ E(total concentration)E VERATH o]
o] A el AR E §& ¥ =(dissolved concentration)7} 2 K3},

P ECTegwate’rytot
1+ Kpsusp i SUSP + BCFlyiota ¢ B[OTA

water

PEOreguutcr = (56)

water

with :

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

PECregwater,tot : regional concentration in total surface water [kge.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]



AR %

etEdo Aol ad A= A

TS5 ¥EE Eg-A BujAl5e B bulk densitys o] 83
TEERE fEREG 559 sEE HHA A =& FAHE] Y3
oMo =8 Ao w25 FHT W dasit

PE OI"eg agric,porew K
soil —water

PECregagric,porew : regional PEC in porewater of agricultural soil [kge.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]

1> o
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9 A 82l Al E(sheet)THS 242l 3} L
g AE Qo= AEE 93 Yt AlEEC] oy ANE #7 7|eS 53
=4 AHZ Ao

e B AR ZA Al AME uiZfESEEE 2 S FRlska

refine 2ol 872 o, A8} Ao e Foz HY =

AsE A ANE 4 7les T 44 Jde ANEE €1 FAH 28R
Z

% dZBEPED) A4 2q. N9e AAA. 8
of Ph9-2 ANE PHAAL WhEs QEE HES
. g

BhtEd(ad 19, W F CE007] e

83 T HF 8= (PEC) ALt

version 2014-09-25

212 (Input) 3 (Outpu
WS [Emissi NET U [EE] M2A2 5& Reg
272 (Regional scale) Haaee W
M= & 52Y, ABY (Use volume) 10000  tonnes yr' Mol
7122 i SH % (Emission Factor air) 1 - PR
SIZ 22| WA 4 (Emission Factor water1) 0 [P R
#4522l 8 ZA 5 (Emission Factor water2) 0 Mg A=
AE X 22| W ZA <= (Emission Factor natural soil) 0
EZX 22 W ZA 3 (Emission Factor agricultural soil) 0
FAIMASX 22| tHZAH 5 (Emission Factor other soil) 0 FAXNAR 55 Ld
FXHFL (Local scale)
A FH2Y, MSY 10 tonnes.yr’ 7| PEC (Aanu
7|22l = 4 (Fraction of tonnage released to air) 1 - %M PEC (Aanu
SIZ 22| i ZH % (Fraction of tonnage released to waste water) 0 - X EPEC (Local
B HEYS, TUYS (Number of emission days per year) 300 dyr' =ZMPEC(30Y
&) &Z XIPEC(180
S48 (Substance properties EEl MERF L EE] 2 £ XPEC(180
=27 B34P
0| E (Substance name) toluene Sz B3 5P
2 R #H4PEC (Log
EAY (Molecular weight) 7= 92  gmol
=57 (Melting point) 95 °C
SEE/2 S8 S (Octanol/ " Kow) 490
7|2 (Vapor Pressure) 3800 Pa
2o sues 2 o
515 mgl

[Z3 15] R¥oA A ANE &<l
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2 E{input)
TAPAER = Cilevel 3 output)

=X H FE(local)_ HHENI 2E
B =232 (regional)

SAE F2(local)
S = version)
£ E(chembase)
=33 2 (regionbase)

(28 16]

F717 Ax
MES F2W $744 Q9 AEY}
Fagch

[+] D
STEADY-STATE COMPUTATION

3 F ] H | J

K

L M N [s] P Q R

) P

5 viL V2L
1.00E+09 1.30E+05 Q0.00E+02 1.30E+04 1.20E+05 313E+03 324E+02 120E+03 161E+14 | 1.

aL WL oL 1L 520 530 R 51R S2R 5.
i v 22E+10 | 6.06E+11 E+07 182E+09 263E+09 392E+09 5.13E
bls-1) emis [0.00E+00_0.00E+00 0.00E-00__0.00E+00_0.00E+00 3.45E+00 0.00E+00  0.00E+00 0.00E+00_0.00E~00 _ 0.00E|

WiR W2R sd1R S02R

T m3s-1)_fomal__fromwi _ fomsdL__fomsiL__foms2L__fomsiL__fomviL__flomveL __fromaR __fomwiR _fomw2R_fom sdiR from sa2R_fom sk __foms2R__from
T 132605 130601 | 2.14E-02
246604  303E04  101E-05 3266401 9.92E400 663
| 365E-01 0.00E+00 400E-05 B50E-12  B.92E-05 | 58BED4 0.00E+00 1.31E+00
315E+03 696E-02 241606 IG9E08  3Z1E03 TE04 5 461 5.09E+08 T89E:02.| 512600 TA0E+01 1105402 1.44F
153€°02
121E+02 40BE04  276E-05 304604 0.00E+00
787603
| 1248402 522605
2756402 620605
5026401
| 3386403 593605
| 1856403 392604
2405405 147E+03 | 347E+08 BETEXD1  203E+01 135(
1.03E-02 113607 381E01 327401 9.94E+00 664
0.00€+00 244E+08  1.17E+03 8026402
7356402
155E+04
279E+07
823E+06
.08E+08
8.00E+08 1426401
538E+07 1286401
2.63E+08
379E+03
SX|F F2(ocal) HENTLE T F 7 2(regional) A F20ocal) | 2¥PEversion) | FYY ek & 1 Hengine)

(29 171 NE £717] A4 A3 A3
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GENERAL MODEL INPUTS

LANDSCAPE PROPERTIES Variable Name Unit Input  DataBase  Formula Value Used

Region Name RegionName N| South KOREA South KOREA
Region DataBase row number RegionBaseRowtlr ‘ 26 10 2%
REGICNAL SCALE

Area land AREAland R [km;] 1.00E+05 2 29E+05 1.00E+11 m?
Area sea AREAseaR [km?] 6.06E+04 1.00E+03 | 6.06E+10 m’
Fraction fresh water FRACfresh R - 2 BOE-02 3.00E-02 2 80E-02 -
Fraction natural soi FRACnatsoil R - 6.45E-01 270E-01| 64EE01 -
Fraction agricultural soil FRACagsoil R - 1.96E-01 6.00E-01 1.96E-01 -
Fraction urban/industrial soil FRACothersoil R - 1.31E-01 100E01 | 131E01 -
Temperature TEMPR re] 1.25E+01 1.20E+01| 2.85E+02 K
Wind speed WINDspeed R ms’ 2.13E+00 300E+00 | 213E+00 ms’
Average precipitation RAINrate.R mm.yr" 1.36E+03 7.00E+02| 4.32E08 ms’
Degpth fresh water DEPTHfreshwater R~ m 4.3UE+00 J00E+00 | 4.34E+00 m
FRACTION discharge regional fresh water to continental scale  FRAC.wIRwiC - 0.00E+00 340E02| 0.00E+00 -
Fraction run off FRACrun R - 2.50E-01 250E-01 250E-01 -
Fraction infiltration FRACinTR - 2.60E-01 260E01 | 250E01 -
Soil erosion EROSION R mm.yr’ 6.88E-01 3.00E-02 218E11 ms”
CONTINENTAL SCALE

Area land AREAland G Tkm?] 7.04E+06 3T1E+06 | 7.04E+12 m?
Area sea AREAsea C [kmz] 3.52E+06 3 T71E+06 352E+12 m?
Fraction fresh water FRACfresh.C - 3.00E-02 300E02| 3.00E02 -
Fraction natural soi FRACnatsail.C - 2.70E-01 270E-01|  270E01 -
Fraction agricuttural soil FRACagsoil C - 6.00E-01 600E01| B.O0E01 -
Fraction urban/industrial soil FRACothersoil.C - 1.00E-01 1.00E01 | 1.00E01 -
Temperature TEMP.C Fc] 1.20E+01 1.20E+01 285E+02 K
Wind speed WINDspeed.C m.s* 3.00E+00 3.00E+00 | 3.00E+00 m.s™
Average precipitation RAINrate C mm.yr’ 120E+03 700E+02| 381E08 ms”

(28 191 “d<Y@nput)’ AE - 37
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o052 sietede 8 24 AERE dYste FEolth 8 wiids
=2 EH, 25CAAY 71, 25C oA B thdlk &)=, SE
S/E EulAFKow), S WolAe] B4 =(air, water, sediment and
soil degradation rate) ol UATHLH 20). 7 71220 dEHRES ‘&4
% AdSFZPEC) A AE JEstAl Ho oerm=z o] ANEgAM=
‘B T ASEEPEC A AEC] d¥wo] gle wiJiveT T AREA

b AE et e WS 4T 5 ATk

SUBSTANCE PROPERTIES Variable Name Unit Input DataBase __ Formula Value Used
Substance Name ChemName “ benzoic acid | benzoic acid
Subsatnce ID ChemiD 000065-85-0) 000065-85-0
Chemical DataBase row number ChemBaseRowNr " 16 16
Gas phase DIFFUSION coefficient DIFFgas [m?s™) 9.87E-06 9.87E-06 m2.s-1
Water phase DIFFUSION coefficient DIFFwater [m?s7] 1.02E-09 1.02E-09 m2s-1
MOLECULAR WEIGHT Molweight [g.mol”] 1.22E+02 2.00E+02| 1.22E-01 kg.mol-1
Solidsivater PARTITION COEFFICIENT for standard solids ~ Kp M 7.94E+00 7.94E+00 -
Octanoliwater PARTITION COEFFICIENT Kow 8] 7.76E+01 1.35E+03 [ 7.76E401 -
Standard mass FRACTION organic carbon in soil'sediment CORG M 7.00E-02 7.00E-02 -
Mineral DENSITY sediment and soil RHOsolid [kg.m?] 2.65E+03 2.65E403 kg.m-3
Gas/water PARTITION COEFFICIENT at 25 °C Kh 8] 1.59E-06 1.59E-06 -
VAPOR PRESSURE at 25 °C Pvap2s [Pa] 1.10E-01 1.33E-01 1.10E-01 Pa
ENTHALPY of vaporization Hovap [kJ.mol™) 5. 00E+01 5.00E+04 Jmol-1
Water SOLUBILITY at 25 °C Sol25 [mg.L] 340E+03 | 4.39E+03 2.78E+01 mol.m-3
ENTHALPY of dissolution Hosol [kJ.mol™) 1.00E+01 1.00E+04 J.mol-1
Junge's constant JungeConst [Pa.m] 1.72E-01 1.72E-01 Pam
Metting point Tm el 1206402 430E+01 | 3.95E+02 K
Gas phase degradation RATE CONSTANT at 25 °C kdeg.air s 350E-06| 351E-06 3.50E-06 s-1
OH radical CONCENTRATION C.OHrad [em?) 5.00E+05 | 5.00E+05 cm-3
FREQUENCY FACTOR OH radical reaction k0.OHrad [em®s) 7.90E-11|  7.90E-11 cm3.s-1
ACTIVATION ENERGY OH radical reaction Ea.OHrad [kJ.mol-1] 6.00E+00 |  6.00E+03 J.mol1
Dissolved phase degradation RATE CONSTANT at 25 °C kdeg water s 350E-06 | 2.09E-07 3.50E-06 s-1
Biodegradability test result biodeg [r/rrilp| i i
CONCENTRATION BACTERIA in test water BACT test [CFUmL] 4.00E+04 | 4.00E+04 CFU.mL-1
RATE INCREASE factor per 10 °C Q10 8] 2.85E+00 | 2.85E+400 -
Bulk degradation RATE CONSTANT standard sediment at 25 ° kdeg sed [ 350E-07 |  1.04E-08 350E-07 s
Bulk degradation RATE CONSTANT standard soil at 25 °C  kdeg.soil 1 113506 |  1.04E-07 1.13E-06 s-1

(29 20] “4=€@npud)’ ANE - 33EH £4

HEF FEde= 722 (EAEH, A=3), 7+ UHél(EHﬂ A, A=A,
A, EAMPEANZ ] HlEFS dESAY, B F AMEET 7 oqEd 29
v = A 9~(Emission facton)E 948 = AH(1dE 2D).

=27 R (ocal scale), ™S (continental scale), A =] 7-2} 7+ 2 (global
scale)e] AREFMEFH)S 7|EFH R (02 HAHO ok ©, AFAE
(regional scale)?] AL&FHEIEHF)S AR 1008/ doz Ao QQu, 1A
o] R% 7| w&5 = Ao = (Emission factor air = 1) Ao} gk w
2tA AREAE AR A4 Al tidEAY] AMRZFMED) 9 3 wd
(air, water, soiD=Z9] wWjEAITE MEA dHslok st 7P 712 4F
HEL ‘B T dZTZPEC AL ANEC JHIA HA Jomz o
NEAME ‘34 T dSFSFZPEC) AL AlEo] 8] fle wids
A

3 3
F AEAL FAT WAt dE RS FHE

>
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EMISSIONS Variable Name Input  DataBase  Formula Value Used

LOCAL SCALE

EMISSION to air Eal Ity 0.00E+00 0.00E+00 mol s-1

EMISSION to water Ewl fty] 0.00E+00 0.00E+00 mol.s-1

EMISSION to natural soil EsiL [tyr'] 0.00E+00 0.00E+00 mol s-1

EMISSION to agricultural soi Es2L [ty 0.00E+00 0.00E+00 mol.s-1

EMISSION to other soil Es3L [tyr '] 0.00E+00 0.00E+00 mol.s-1
USE volume Usel Tty 0.00E+00 |  0.00E+00 mal.s-1
EMISSION FACTOR air Efact.al 18] 0.0025 2.50E-03 -
EMISSION FACTOR water Efact wl H 003| 300502 -
EMISSION FACTOR natural soil Efact 1L H 0| 0.00E+00 -
EMISSION FACTOR agricultural soil Efact s2L H 0| 0.00E+00 -
EMISSION FACTOR other soil Efact.s3L 8] 0.0002 | 2.00E-04 -

REGIONAL SCALE

EMISSION to air £aR ftyr) 1.00E+02 260E-02 mol.s-1

EMISSION to water EwiR [ty 0.00E+00 0.00E+00 mol.s-1

EMISSION to water2 EwlR [ty 0.00E+00 0.00E+00 mol.s-1

EMISSION to natural soil EsiR [ty 0.00E+00 0.00E+00 mol.s-1

EMISSION to agricultural soil Es2R [ty 0.00E+00 0.00E+00 mol.s-1

EMISSION to other soil EsIR (3% 0.00E+00 0.00E+00 mol.s-1
USE volume UseR Ly 1.00E+02 | 260602 mol.s-1
EMISSION FACTOR air Efact aR H 1.00E+00 | 1.00E+00 -
EMISSION FACTOR water! EfactwiR H 0| 0.00E+00 -
EMISSION FACTOR water2 Efact w2R H 0| 0.00E+00 -
EMISSION FACTOR natural sil Efacts1R H 0| 0.00E+00 -
EMISSION FACTOR agricultural soil Efact 2R H 0| 0.00E+00 -
EMISSION FACTOR other soi Efact.s3R H 0| 0.00E+00 -

CONTINENTAL SCALE

EMISSION to air EaC It y!"] 0.00E+00 0.00E+00 0.00E+00 mol 5-1

(727 21] “<4=(npud)’ HAE - vj&ZF ZH

2o Agtel AAZ AEEH= wiZiWse Fe dHoly A4z ot
Input, DataBase, Formula, Value €eol &= #E 9 sturF A-8H o} Input
Goll= AR} X‘Zé‘ #s 98T 4 9t} DataBase@2 ‘¥4 F d=F
Z(PEC) A4t 28 xls” Y Yol A= ‘=44 H(chemBase)’ /\LE_ ‘%)
774 B(regionbase)” AIE9} AZAE A Z}7he] AEA HE F&
I #e EYe A8E & ok Formulagd-2 vlE] 8= e —’F@'%

i
A AUE Aol TS Ak o2z Y Ae 2959 1 g
& ARG 54 BAY 5 m} Valued el g wzE 7ol &

AL LEZF X3¢ Usedgol EAEHE w2 29 Ailel] A
He gtolth o] #he HelA AH B 4FFH @ T dEREH ¢AE
ofte] Eelth &, Inputdel #hol 4= Jud & do gho] 4E
o] Jol= Inputdel e Ezjeth Inputdeo] Hlojglar Databasedol Ftol
dH o] Aok Databased o] kol AHEE™ Valuedd e ¢Ad<=917F Al
d wFoumg ofe 7 dol Hlo| e Aol AHeET
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Y. ‘EAAH(chembase)’ AE

‘544 B (chembase)’ AlEol: 33}
AR = & AtHY 22). AgA= 2
BAEE F7HE & Anh. BFA AEH

21]e YEb A,

fo o
2
R
n
=
f
Ao
i
i,
2
u)
e
oM R

rir
X
fo
i
oX,
E
o
]
v
oo

A B C D E F G H 1 J K L
1,1 2 3 4 5 6 7 8 9 10 1 12
2| 2 [D#F TName W Tm  Pvaps Sol25 Kow  Kdeglam) Kdeg(wate) Kdeg(sed) Kdeg(sol)
3|3 g.mol i Pa mgL! - il il s’ s’
4 | 4 |000071-43-2 |benzene 78 6 1.3E+04 1.8E+03 1.3E+02 1.1E-05 1.1E-06 11E-07  3.5E-07
5 | 5 [000050-00-0 |[formaldehyde 30 -92 5.2E+05 4.0E+05 2.2E+00 5.3E-05 2.0E-06 20E-06 2.0E-06
6 | 6 |000050-29-3 |p,p-DDT 385 109 2.0E-05 §.5E-03 1.5E+06 1.1E-06 3.5E-08 3.5E-09 1.1E-08
7 | 7 |000050-32-8 |benzo{a)pyrene 252 175 T.0E-07 3.8E-03 11E+06  1.1E-06 11E-07 35E-09 1.1E-08
8 | 8 |000056-23-5 |carbon tetrachloride 154 -23 15E+04  BO0E+02  4.4E+02 1.1E-08 1.1E-07 11E-08  3.5E-08
9 9 |000056-38-2 |parathion 291 6 6.0E-04 1.2E+01 6.3E+03  1.1E-05 3.5E-07 11E-07  3.5E-07
10 10 [000056-55-3 |benz(a)anthracene 228 159 5.3E-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) 291 12 3.7E-03 7.3E+00  5.0E+03 1.98-07 1.1E-08 35E-09 1.1E-08
12| 12 |000058-90-2 |2,3,4 6-tetrachlorophencl 232 70 2.8E-01 1.8E+02  28E+04  3.5E-07 3.5E-07 35E-08  1.1E-07
13 13 |000060-57-1 |dieldrin 381 176 5.0E-04 1.7E-01 1.6E+05 3.5E-06 1.1E-08 35E-09 1.1E-08
14 14 |000062-53-3 |aniline 93 6 6.5E+01 3.6E+04 7.9E+00 3.9E-05 1.1E-06 1.1E-07 1.1E-06
15| 15 [000063-25-2 |carbaryl 201 142 27E-05 1.2E+02 23E+02  3.5E-06 1.1E-06 11E-07  3.5E-07
16 16 [000065-85-0 |benzoic acid 122 122 1.1E-01 34E+03  7.8E+01 3.5E-06 3.5E-06 35E-07  1.1E-06
17| 17 |000067-56-1 |methanol 32 -98 17E+04  1.0E+06 1.7E-01 4 9E-07 2.0E-06 20E-06  2.0E-06
18 18 [000067-63-0 |isopropanol 60 -90 6.1E+03  1.0E+06 11E+00  4.9E-06 2.0E-06 20E-06  2.0E-06
19 19 |000067-66-3 |trichloromethane 119 -64 2.6E+04 8.2E+03 9.3E+01 1.1E07 1.1E-07 1.1E-08 3.5E-08
20 20 |000067-72-1 |hexachloroethane 237 186 5.0E+01  5.0E+01 85E+03  1.1E-08 1.1E-07 11E-08  35E-08
21 21 |000069-72-7 |salicylic acid 138 159 21E-02 2.3E+03 16E+02  35E-06 3.5E-06 35E-07 1.1E-06
22 22 |000071-41-0 |(1-pentanol 88 -8 30E+02 22E+04  3.2E+01 3.5E-06 3.5E-06 11E-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 11E-07  3.5E-07
24 24 |000071-55-6 |1,1,%-trichloroethane 133 -33 1.8E+04  14E+03  3.1E+02  1.1E-08 5.7E-08 1.8E-08  2.2E-08
25 25 |000072-43-5 |methoxychlor 346 86 13E-04 4 5E-02 12E+05 1.1E-05 1.1E-06 35E-08 1.1E-07
26 26 |000072-55-9 |p.p-DDE 319 88 8.7E-04 4.0E-02 50E+05  1.1E-06 3.5E-09 35E-09  35E-09
27 27 |000075-01-4 |vinyl chloride 63 -154  4.0E+05 8.8E+03  4.2E+01 3.6E-06 7.7TE-08 7.J7E-08  7.7E-08
28 28 |000075-09-2 |dichloromethane 85 -95 2 6E+04 1.3E+04 1.8E+01 1.1E-07 11E-07 11E-08  3.5E-08
29 29 |000075-25-2 |tribromomethane 253 8 73E+02 31E+03  2.4E+02 1.1E-07 1.1E-07 11E-08  3.5E-08
30 30 (000076-01-7 |pentachloroethane 202 -29 6.3E+02 5.0E+02 7.8E+02 1.1E-08 1.1E-07 1.1E-08 3.5E-08
31 31 |000076-06-2 _ 164 -64 24E+03 2.3E+03 1.2E+02 1.1E-06, 3 5E-06 1.1E-06 3.5E-06
W« [ SEEY(version) I’E‘QQE(chEmi\asE) EEE S (regionbase) /2/SH(input) ~=A[E 7S (local) ~H=FE(regional) A &Hengine) =1t
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[¥ 211 ‘EAAH(chembase)’ AE ®j/NHSF

A4 o9
D CAS registry number ’
Name Chemical name -
MW B g/mol
Tm =4 C
Pvap25 25Tl A9 F71% Pa
Sol25 25CollA 9 Eo gk &= mg/L
Kow SELE/ = EulAs -
kdeg(air) 7ol A e Bl &= 1/s
kdeg(water) N LLLE . o 1s
kdeg(sed) Aol Ae] Hal & E s
kdeg(soil) Egolre] Ral&rds 1/s
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t}. ‘374 A H(regionbase)’ AE

‘3174 K (regionbase)’ A EE= 7} F3te] 7B A 3

%)
Ax A= (regional scale)°ﬂ O3] AAH Yt 23). A EAHLS JE
We F8 UH7H £ o [ 22]0] JEtdlle. o] A Ed A" I3+ &
4 EAX #E ‘?in‘.(input)’ ANES} AdAEo A Ry 4y o ALE
g &, ?If}% Ao HHsE gSo] UZTER oln] Yo 9o A
|27} ol& FAHsAE F "Hrh

A B Cc D E F G H I J

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

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

5 |km? km? 11 el [ km °c

6 [KOREA South KOREA 100034 60600 0.028 0.645 0.196 0.131 12.49118

7 |SB-DEF Default SimpleBox 2.29E+05 1.00E+03 3.00E-02 2.70E-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 6.00E-01 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 2.34E-01 1.04E-01 1.06E+01

10 [US-NE United States of America - New England 1.72E+05 9.26E+02 557E-02 759E-01 9.42E-02 9.07E-02 6.33E+00

11 |US-ENC United States of America - East North Central 781E+05 0.00E+00 1.92E-01 334E01 426E-01 482E-02 851E+00
12 |US-WNC United States of America - West North Central 135E+06 0.00E+00 239E-02 152E-01 796E-01 279E-02 9.19E+00
13 [US-SA United States of America - South Atlantic 7.22E+05 4.25E+03 4.51E-02 6.08E-01 2.74E-01 7.26E-02 1.69E+01
14 |US-ESC United States of America - East South Central 4.71E+05 147E+02 1.84E-02 560E-01 3.87E-01 343E-02 1.59E+01
15 |US-wsC United States of America - West South Central 1.13E406 1.22E+04 264E-02 286E-01 6.63E-01 248E-02 1.83E+01

h
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16 |US-M United States of America - Mountain 2.24E+06  0.00E+00 8.67E-03 5.76E-01 4.08E-01 6.66E-03 1.09E+01
17 |US-P United States of America - Pacific 8.39E+05 4.99E+03 163E-02 6.67E-01 283E01 341E-02 1.32E+01
18 |CA-NL Canada - Newfoundland and Labrador 4 05E+05 388E+03 7.73E-02 920E01 100E-03 180E-03 -314E-01
19 |CA-AM Canada - Atlantic Maritime 134E+05 135E+03 254E-02 882E-01 789E-02 132E-02 550E+00 4
20 |CA-Q Canada - Québec 154E+06 149E+04 115E-01 B858E-01 222E-02 486E-03 -1.15E+00
21 [CA-O Canada - Ontario 1.08E+06 2.91E+03 147E-01 7.95E-01 5.08E-02 7.10E-03 5.12E-01
22 [CA-M Canada - Manitoba 6.48E+05 271E+03 145E-01 7.36E-01 117E-01 137E-03 -2.15E+00
23 |CA-S Canada - Saskatchewan 6.51E405 0.00E+00 9.12E-02 5.04E-01 4.03E-01 1.28E-03 2.07E-01
24 [CA-A Canada - Alberta 6.62E+05 0.00E+00 2.95E-02 6.47E-01 3.18E-01 5.03E-03 2.39E+00
25 |CA-BC Canada - British Columbia 9.45E+405 5.38E+03 207E-02 947E-01 274E02 4.55E-03 4.74E+00 4
26 |KOREA South KOREA 1.00E+05 606E+04 280E-02 645E-01 196E-01 131E-01 125E+01
21
28
29
30
1

3 -
O W[ 2EES(version) /ESHS (chembase) I Eﬁi(rag\onbase)l U= (input) “AAIE 7S (localy /A= B (regional) /AlEHengine) &

(29 23] ‘374 A H(regionbase)’ AE
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[ 22] ‘3+7 A B (regionbase)’ AlE wj7jws
LM RS @
g F3F B3, skd 5 A Ay 2
Area land B km®
Ed 547 5 ES WHs AR FH A
Area sea Ela= ! km’

Area fraction fresh water AA AANA D HAo] A= HE

Area fraction natural soil AA HANA ANA E HA o] A &= HE

Area fraction agricultural soil AA "HANA FHAA WHo] A= H &

A HAHANA A B, FAHAAE A
Area fraction other soil
EoF HAo] A5l H&
Temp 71, 7l 715 30d Ha# d&
Wind speed FE5. U 71% 309 Hagk
rain rate 4 =W 71 30d Hgk
94 2ol

Depth fresh water

River flow reg - cont

Fraction run off

Fraction infiltration

Soil erosion
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2. ‘A= E(egiona)’ AE

‘A E(regional)’  AlEolE= A= gFR(regional scale)e] AAHALE
(steady state) 74 =5 A4Estr] #lal Z a3 regional 2o 27 wish
T Fste FGEol AAEHA JYTHE 24). o] AEo] AdHg wizid
T #HELS ‘Aitengine)' A EA AHA A A T o HFER AL
S2R=

‘A=t E(regional)’ A|E] x3
7F&3te] 2734 ®(environment), wj& Xt #wli(intermedia partitioning), w2
7t o]% 7]ZHintermedia transfer) 12]a wj@ W A|A 7]Z(removal from
system) H-Eo 2 o)

e &A wHeEES A 718 H
\=]

r1r

T FEY FHe 7EHCR ‘= A A gt =2 (ocal)’ /\159% Y
ANk, c=FAA FR(ocal)’ AlENE sigol B3 FEo] gl WA A
=7+ E(regional)’ A|Ee°l+= VOLUME marine sediment compartment, AREA
FRACTION sea water, Mixed DEPTH sea water compartmente} o] 3o
w3k vy FEo] FrhEo Utk

ZyZv o] wi /S tia] Y# kS Input, Formula, Value 5 3F/7F <
o Inputgele= AHEAVE #e A 49 4 ok Formula €2 39 3t
218 B3l A & e Al AEs 5 4

o

= AR 1= pil Rl =

L g wisiHSe oigk 3F ALl YZEZeIt. fod He
Formula €3 Value €9 & 2 %F 4o 2= o x HAAHEHo] Q7]
ufj Zol] AR&AFel ol FAEHAA= QF H

AY QEZo] 9t Used go] AAZE RFP AAS 3 grog REHA
o2 Qg wgt @27F ks o] AgkEn. o] 32 A3 E Input, Formula,
Value #t 5 9&%HEH SH4EHE
geo] e A¢ M $AFe®E O e AT Input %01] %kol
Formula €l #kol dg=o] & 79, Formula €9 #< /\}%?&E}.
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REGIONAL SCALE MODEL DEFINITION

ENVIRONMENT Variable Name Unit Input Formula Value Used
System Name SystemName R Region Region
\VOLUME air compartment VOLUME aR [m?] 1.61E+14 1.61E+14 m’
VOLUME fresh water compartment VOLUME wiR [m?] 1.22E+10 1.22E+10 m?
\VOLUME sea water compartment VOLUME w2R [m?] 6.06E+11 6.06E+11 m®
\VOLUME fresh water sediment compartment VOLUME sd1R [ 2 80E+0T 280E+07 m?
\VOLUME marine sediment compartment VOLUME sd2R [m?] 1.82E+09 1.82E+09 m’
\VOLUME natural soil compartment VOLUME s1R [m?) 3.16E+10 316E+10 m®
\VOLUME agricultural soil compartment VOLUME s2R [m?] 9 61E+09 9.61E+09 m®
\VOLUME other soil compartment VOLUME 53R [m?) 6.42E+09 642E+09 m®
\VOLUME natural vegetation compartment VOLUME vIR [m?] 8. 60E+07 8.60E+07 m®
\VOLUME agricultural vegetation compartment VOLUME v2R [m?] 3.92E+07 3.92E+07 m®
AREA regional system SYSTEMAREAR  [km] 1.61E+05 161E+11 m’
AREA FRACTION fresh water AREAFRAC wiR M 1.74E-02 1.74E02 -
AREA FRACTION natural soil AREAFRAC s1R H 4.02E-01 4.02E01 -
AREA FRACTION agricultural soil AREAFRAC s2R 8] 1.226:01 122E01 -
AREA FRACTION other soil AREAFRAC 53R H 8.16E-02 8.16E-02 -
AREA FRACTION sea water AREAFRAC.W2R [ 3.T7ED01 3TTEDT -
Mixed HEIGHT air compartment HEIGHT.aR [m] 1.00E+03 | 1.00E+03 m
Mixed DEPTH fresh water compartment DEPTHwIR [m] 4.34E+00 | 4.34E+00 m
Mixed DEPTH sea water compantment DEPTHwW2R [m] 1.00E+01 [ 1.00E+01 m
Mixed DEPTH fresh water sediment compartment DEPTH.sd1R [cm] 1.00E+00 | 1.00E02 m
Mixed DEPTH marine sediment compartment DEPTH sd2R [em] 3.00E+00 | 3.00E-02 m
Effective DEPTH natural soil compartment DEPTH.s1R [m] 4.90E-01 4.90E01 m
PENETRATION DEPTH natural soil PENdepth s TR [m] 4.90E-01 4.90E01 m
Effective ADVECTIVE TRANSPORT in natural soil Vefis1R [ms] 1.42E:09 142609 ms’
SOLID phase advection velocity natural soil SOLIDadv.s 1R [msT] 634E-12 | 6.ME-12 ms’
Effective DIFFUSION coefficient in natural soil Deff s1R [m’s™] 2.20E-08 2.20E-08 m’s”
SOLID phase turbation coefficient natural sail SOLIDdiff s1R [m2sT] 8.07E-12 8.07E-12 m’s™
Effective DEPTH agricultural soil compartment DEPTHs2R [m] 4 90E-01 4.90E01 m
v S ER R Version) . S K S chiembase) /PN S (reglonbase) S/ (nput) - ZAIE HD(local) | &= 72 (regional) !Nlﬁ*(engirm) 2 1level 3 output) =

(28 24] “AZFE(regional)’ AE
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ol ‘=AF FE(ocal)’ AE

‘A qtRE(ocal)’ AEd= =XA qFEe /G H (steady state) 2
3 sEE A7) 98 2ajt IR gt &7 viiHeS sigets
#=ol AAES AT 25). o] ANES wi/ia =2 “7Altkengine)’
NEAM A AE & W HeeR AHEET

‘IAAH FR(oca)’ AEO E3E A wipHFES IA VEH H
7}E3ke] 377 H(environment), w]& It Hwulj(intermedia partitioning), vz
7} o]% 7|ZHintermedia transfer) 1¥]3 wj@ W AA 7] ZHremoval from
system) H-HOo 2 o}

Zyzyo] wj/fH S tis A H S Input, Formula, Value 5 3F&F7F
o
1=

T il i 2F A dEEZoIt £ A& Formula &
I Value €9 @2 =4 =+ 3
Sl 93] doJ=2 FHFHAAM=

Fo| ABe 9% grow REH

& = ] =
oo wet g49rt 4kEo] ALkET o] k2 Input, Formula, Value

o= ¥

# T AEHE SHAEHE Foste Byt 5, Input doll #to] 4H= o
NS A /M AFHSE O FE AFEST. Input €l kel §lar Formula
doll gtol A=l & A9, Formula €9 g AHE3ITh

ENVIRONMENT Variable Nama Unit Input. Formula Value Used

hembase) ~EX X S(regionbase)

[EAE F2ocan | A= egional . Al Kengin

(278 25] ‘=R A FEdocal)’ AE
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1}, ‘AlXkengine)’ AlE

WA Akl o] FojxE AEolth wWd W, WA 7o £ o]F
o] MR 7 MY BAFANE] ARERA FH2

A F3EEHE 7St o] Foln.

AL ‘AAAAHE HX(evel 3 output)’ AE

‘Al4Hengine)” AIEAA HAGHE 7St Aqtd A FEH] &
AlE o

ol. ‘=AZ FER(oca) wiZFdIiE’ AE

A R A E Y =25ty A HjEeldAiAE Y FEE AL
st A Eolth T E AEET WHINRE o] AE YRAARE AlLko] o] FojAH
o] NEE & vlwFdY 6%olA thETh
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6Zt. HiZE ol I & E=(release episode) s9te| =X H
T2e =T AHA

T A A R A S Hélo A= R 2 st =ALE8A7
N 7], FA, AE, °o( A, HxACE FAHA Ut #EF dIi
Z(release episode) F<9+e] = ]—. TR FE+E off Y Hxo u
Ho g 12 543 w55 AAbsta, I el A Rg S S Addd A=
2o =n & it HEFAQ '—_HL A R FE=E A4St o] ol
7 =E2H o AMSEE 83 F o FFS((PEC ot

b 41 o

A2 Fre] HjE oy A Ct(release episode) F<¢He| FEAARS Thuf A
2ol opd Hx o] A4t WHE o] &3}

th7]1o) A ¢ % (PEClocal aineE LFYOZ2RE 100m A gl ol A2
& AAket Olﬂiﬁi A e wEzA Y F A7 B e A
7 e Aolth U719 FE& A =E3IHE 8 /\}%Qﬂ u Fof A
= A4RgT o] E¢fo 2o XA & (deposition) HlEH O EFE ®E
1,000m QoA o] HFgto 2 ALkt

Ir

o
ot
2 |o M

HU

Ao M F=(PEClocal water)= %ZJ—]EE ‘SP ] 2] A4 8] (STP) il A 2]
FET7F ¢ EFE Fo ALtET E=EAY ke ATE v
7] ool di7) 3 A(dilution)e] F4H Xﬂﬂ(removal) Z2A~7F @ o
Ao A o] E3l(degradation), ¥]¥H(volatilization), ¥l % (sedimentation)] <
< FEAA WgskA geth 2F 34 A (dilution factor)7h AHE-E ™,
2= F%=(dissolved concentration)”} PNECwatere} dHlal®t}, #EQ]
TA 9} ZE AGNA AtAT

doHoz AoFr|7t g FANES] wES HUIEH] YA wE
E(release episode) &¢+e] %7} AlAAT wEdol <QIxha x4
EE2H7ME AsiME, Ao W =EExe] A

°o o /¢ &% (PEClocal solDv= Heddo=HE 7|2 wjEd
Ho] A 4(dep051t1on) BAe Es EFS
HHoz WYY 54 712 S A
22 F JHA FHE FEREY, 27 L
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148, 719 4<¢ PEClocal A4+

o] olX= tFo m/fHsSe] =Ednh

PEClocale] Al4tel e o] wjE#yl olye}l STPERE ] wlE&E 1
#allof st} =3 PECregional(d= 75 %) WlEEEE AMEE7] Wi
o, FAZ o] Fitmojol It STPE= Hoeddoz 74 HH, 29
TET AoHdo=RE 100m Eolxl A HoA AtdE FuFoz wE
I =E2AAHA] ATt @7 Wil G4k vl og ol Fe o9& A4
= wjEFol] vl sty] Wil 7F-AIQE Plume 288 3l Cstdairg vl
Astste] gegtez AT E-O A#glel YU o= 3.24E-04
[mg - m™] ot} w2 A HoA 2 ZHA wWZEH STPollA e W& 3
& %< PEClocal®] Al4toll A4-g-gttd.

Clocal ;,, = max(Elocal ,;,, Estp,;,) - Cstd,,, (58)
Clocal = Clocal M (59)
(Il/’ (Inn 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]
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PEClocal = (Clocal

air,ann

+ PECregional (60)

air,ann air
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]

A Z¥~(deposition flux)E setEAe] t7] T YAt F2HE o] 9l
H &o weh g=27] i) tha Exteitt. A Z8 29 AldtelA Al
Aol HHA wj &3} STPol A2l wjZo] TAHTH

wx

DEPtotal = (Elocal ;, + FEstp,,.) (6D
-(Fass,,, DEPstd,,,+ (1— Fassm)'DEPstdgas)
Temission
DEPtotal,,,, = DEPtotal'T (62)
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]
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23, A 942 PEClocal A4t

o) ARNAE gl B RFEe] EEAT

O ®W& o3 A=(release episode) et 4] XY F%

@ FAANA e dBF A T

SrAYAAZIE BHE oQBAe UER sAEn A4 99 o
e b
A HEAY =F BPOEA VB WFY o F AT £
o] dolup OB Jhg Tk

ot

FA A G BRAG =X Atole] AT #Y] wEell 3
dk(volatilization), +3}|(degradation), ¥ & (sedimentation)2 FA] ¥t}

ZA o A2 PEClocal A4S STPEEE A2 ul=, 34, ReERA=
o] F3 AA & =AHA GAE AXTL

3] A (dilution)® 7= 2 (suspended matter) = 2] F=H(adsorption) W E-of A
TAZH FEv 9 F4 o wet ALdn

Clocal .z
Clocal ., = (63)
(1+ Kp, yyy SUSP, s, 10~ %) DILUTION

water

with :

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

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

Kpsusp : solids-water partitioning coefficient of suspended matter [I-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]
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N
o
e
Lo
1
2
=1
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ftlo
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ek
2
5
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o
Ho
off
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T fFERke] A AnH A S A FEFS BEFFY 182 AtEH
of ATk AHW-E4 B} AAY W SuF BRFe) A 4 AL
L oshae] g3 SrAege KESEZLE ANY 4 9

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 [1-d-1]

R QAR =& 22 B4 HUME fdl, 98T vEE AT
Clocal = Clocal ., Lemission (65)
water,ann water 36 5
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= 72 4 &Z(PECregionalwater)s= = A& 52| Hj
Hoh mebA A R vEe g4 fERY FEE

FEZ ALS

oo

t}‘jl—/‘\_} 3}

iy

PEClocal,,,,,.= Clocal,,,..+ PECregional .. (66)
PEClocal e g = Clocal ey an+ PECregional ,y,, 67)
with :

Clocalwater : local concentration in surface during release episode [mg-1-1]
Clocalwater,ann : annual average local concentration in surface water [mg-l-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-l-1]
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34. A Eo| A2 PEClocal A4t

o] AolAe th&9 mirivisEe] =EdTh
O wlE oy AE(release episode) &<t AE XY =

M=ol AT AT FEr} A PECE AE7] Wi, F422
gol AgET. defsty BulgA L ApgetY, AEe] & 5

YL Tt MY olgdtel fED + Ak AH AN BAE A9
AEo| )@ PEClocale AEo| AFahs nagel o27Qderse) vy
%+ gln.

[(;US —water
PEClocal ;= #‘PECZOC&ZWM'IOOO (68)

susp

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]
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448, EFoA e PEClocal A4k
o] olX= tFo m/fHsSe] =Ednh

off
o
o
#

BA BelM Y wAH FE(ER7IZT S

&
@

@
@ B2A EdAY FAH FEER7IN S

EdoAY =2H7te S vAEY =& SHAA F8sith o Yo}
7F AR A FAREL Qzto] £HE Flal, ExAME 178 /E
A Zst= 71Eo] WE AT, wakA B A9 PEClocale T 71 =z
A8

Egol A9l PEClocal2 B2 L9 =S 7Hgste] Attt

7| 2789 1434 54 4 (dry and wet deposition)

271 35 Cui(0)& FHolA+= STPY &£ A E A (agricultural soil)ell
3

F8T WE F2 TAIRE ASEUAE BH HEA 40l o
F-¢HAN, fgyete] Aeoe @A e2AE wA E&e= A 1y
A eromz segdel Egoze] AUA He WA et
ic,
dt =—k Osozl(o) (nr (69)
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]
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W7l FH BHat 3 AH BYsZRH =290
D DEPtotal,,, 70)
wr DEPTH&Od ’ RHOSOZZ

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

o3 o

Dair Dair _
Coat)= —= = [ Cy(0)]-e (7D

AL 0FE] T 7hA ol dis) 9 218 &9, o] 7% $ B T5E AT
geo 4% 4 (1902 AP

D.
Coa®) -2 - a3

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]



o BB Y] BY AT YA

AR AASE J5E el REoz P At

-

R EEA s TR GES ATHE, BF FAA QA AA 45E
AT 5 Atk AA AA S FrE el G AN,

k= kot Epoaa, T kbiO; (74)
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]

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

EgomRe g2 W £5 45E G 4 (5T T3l AUk

1 1 1
= + -DEPTH_ .
kvolat kaSlair X K;zir—water/[(;oil—water kaSlsoil soi (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]

ESo 2Ry AZF £5 e ts 2 (760 &3 ALtdEh
Finf, ;- RAINrate
K leacn= (76)
‘K;’mfl—umter "DEPT. f]smﬁl

with :

Finfsoil : fraction of rain water that infiltrates into soil [-]

RAINTrate : rate of wet precipitation [m-d-1]

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

DEPTHsoil : mixing depth of soil [m]

Kkleach : pseudo first-order rate constant for leaching from soil layer [d-1]
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F ot A 9-(worst-case) 241, 10d F HHo]

1

0

)

o

ar
o
T

(77)

o 36510k

k

- Dair

k
. first order rate constant for removal from top soil [d"

D, air

Cdep,ping (0)

k

(78)

Cdep, 10 (0)

Cts*oil 10 (0)

(78)°] 282 + AT
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3. PEClocalsoil®] A At

Efo A= 37FA] PEClocale] Al4HETHEE 23).

[ 23] EA A== 3%FF< PEClocal

D:gitll‘l of Averagi Rate of sludge
compartment ng time application Endpoint
P [m] [days] [kgawe m™-year']
0.0 .
PEClocalsei 0.20 30 terrestial
(0.5 in EU) ecosystem
0.0 crops for
PEClocalagr.soil 0.20 180 ) human
(0.5 in EU) consumption
0.0 rass for
PEClocalgrassland 010 180 g
(0.1 in EU) cattle

A% FE FEE FAH T2 MAFER AgA

PEClocal ;= Clocal,,;+ PECregional

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]

B FF5e FEE 0 4602 53 Addn
PEClocal PEClocal ;" RHO,,; (80)
ocd soll gorew ](soilfwater -1000

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-1-1]

- 102 —
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54. A|skrol 412 PEClocal A4t
ol AAE thgel WAdFTt = A

Astre) BEE A5E B Al 1 w=FS s ALE A5
g AN A8l B BT FEob ASRT o714 FAT HeHore
= 2

=
Efj (worst-case) o] Wslal 34 o TA

& o off
> £

o

PEClocal,,,,= PEClocal .y, . yorew 8D

grw

with :

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

E 4% Kow #e=2Ry FAHE F Ao oot 2159 345

B23o] /s ot dEE JAZE Kowell 7]z&) =,

AT BEAE] HIFA #UISEER EY fUIeAaY AR ez

o|7] wiEolth. FstEd IFo| WE Kow, Koc A 2 (Sabljic ef al, 1995)=
)

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

0.81

Predominantly hydrophobics Koc= 126 » Kow
1000

: 10.47 « Kow"??

Nonhydrophob — =l ® AW
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: =
cohols, organic acids Koc 1000

. 13.18 « Kow"*®

Acetanilid — 220 ° A0W
cetanilides Koc 1000

3.16 « Kow"™

Alcohol — 20 * A0W
conets HKoc 1000

: 17.78 « Kow"*

Amid — 2o ° AW
fuces HKoc 1000
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A

Chemical class

Equation

Anilines Koc— - K
Carbamates Koc — %&iowm
Dinitroanilines Koc — %O]gowo%
Esters Koc — %{gowow
Nitrobenzenes Koc— m;o—é(gw
Organic acids Koc — 2_0910—]0((;)10‘”50
Phenols, benzonitriles Koc — %ﬁ]gowm
Phenylureas Koc — %&(ﬁw“g
Phosphates Koc— %O[gowm
Triazines Koc — %&?ww)
Triazoles Koc— M

1000
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74, AF F29 excel sheet A

1. 28 8

224 FR(ocal scale)dlAe] HlE AT Feko mjAW Er ALLS
‘317 F =% =(PEC) AAr 2Yxls’ Aol =32 R (ocal)_H) =0l
YAEE AEA o] Fo|XiT

Jo| A gt 374 F ASFZPEC) Al R¥xXs 3d W] A3 =
(loca)_wi &l T AT’ AEE A3 O ANEELS BF AZdFHAA A=
TFE(regional scale)e] ThujA|olA A4 AEl(steady-state)E 73RS =Y
T2 AAER T o] AEE T2 AE9E HJfE o] AE YdAut AAko)
o] FojA 1 FAH FRAA HFAHIE ofd HlE oIFALE FUY F=E
As stA ok

jgi:l

5l o} = A]E °

ANE
15
‘w

g
=22 F2(ocal) HEd A"

t (Local release epis

uuuuuuuuuu

Default Settings

[2" 26] ‘=R A FE(oca)_wZFoI A=’ AE
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3. AE 74 B ASA 9

‘A A gtR(ocal_viEo A=’ A EE AA Input, Output, Default
Settings F#o 2 UFoix At}

ANE 91%o| 9X3t= Iput, Output F£-& AkS 913 Zas 43S
gelsteE BEQIY ‘374 F W% %(PEC) AL AlEJ
[e)

2 %)
22 Input, Output FE& +=A Farl Qo

+ Default Settings & A rEe] wjE o
NAE 5o & 74]*&% a7 918 Bad =E %?%01 A8t Aok
(2% 28). ‘374 F wlEsZ(PEC ARE AE g€ §le uAds 5
ARG EF O RENEE #e 7EAA SRSt A wpiwsrE dod
Default Settings ol Al el wiZ/fHF-E Fro} ghs& Q ot AR
7 e 48 v oz FAE user inputdel Yok ot user
inputdoel Y H S default Dol YFH FHRT S $HEHE /AL
A4k o] 8Hth &, user input@e] Aol nvlo] Jobd default €9 kol
shell o] &= |9k, user input@ell #kol Y=o UThA default & e 4E
o] 3o} A glo] user inputgko] Al4kel] o] & T

ML
°
rlr
Al
ﬁ

Default Settings
parameter ale [T Stas  relLER vaniable name ‘user inpul Gefaullvl ot
LOCAL
Local concentrations and depasions
Concentration in ir uring emission episode 9.27€-09 kgem® 0 143 Clocal.air 927E03 1 mgm®
annual awat100m TEEDD  kgom® o 44 Ciocal airann 762603 1 mg.m®
‘Total deposition flux during emission episode 167E-08 kgmg! o 146 DEPotal 167602 1 mami g
Annual average lotal ceposion flux 137608 kgmie’ o 187 DEPtotal ann 137602 1 mgm* g
water during emissien epl ] 0.00E+00  kgom? ° 148 Clocal water 0.00E+00 1 mgl”
Annual average concentration in surface waler (Sissoned) QD0ES00  kgom® ° 180 Clocal water.ann 0008500 1 mgL”
‘Concentration in agricultural soil, averaged over 30 days SEEDE  kgokgw O 189 Clocal agric.30 563602 1 MGt
Concentration in agricultural soil, averaged over 180 days 5.66€-08 [ o 169 Clocal agric, 180 566602 MGG
Concenation in grass land, averaged over 130 days B20EDE kgkgw' O 189 Clocal grass 180 620602 1 K
Airbome deposition fux per kg of agricultural soil ABIEAT kGG O 182 Dair agric 391611 1 K K" "
Airbome deposition flux per kg of grassland soil TBEM  kgokgwd O 182 Dair grass THIEAT 1 KK
Concentration in agricutural soil due to deposition in 10t year alt=0 SE2E0B kgokgws'  © ] Cdep10.agric 562608 1 K K
soil 10hyearatt=0 G20E-0B  kgokgws® O 183 Cdep10 grass 620608 1 [rry
Concentration in agricultural 56il due 1o sludge infistyear att=0 O.00ED0 kgokgws' 0 184 Csludget agric 0.00E+00 1 KK
soll yearatt=o OD0E00  Kgokgw® O 65 Csluage1.grass 000400 g K
Fraction accumulating in ane year in agncutural soi 7oeE01 - o 183 Faceagne 798E:01 1 -
Fraction sccumulating in ane year n grassland soil 6ME0T - o 154 Faccorass BI4EQT 1 -
Concenration in agricultural soil due to siudge in 10hyearatt=0  O.00E+00  Kgokgws' O 186 Csludge10 agric 000E+00 KKt
Congentration in grassland soil due to sludge in 10th yearatt=0  D.00E+00  kgokGes® O 186 Csludge10 grass 0.00E=00 1 e
Initial concentration in agricultural seil {in 10th year at 1=0) 5.62E-08 [Ty o 167 Clocal10.agric 562608 1 KD Mt
Initial concentration in grassland soil in 10t year 2110} B20E0B  kgokgw O 187 Clocal10.grass 620608 1 "
Local PECS
Annual average local PEC in air fotal) TBOE0S  kgom® o 145 PECIocal air.ann 780E03 1 mam?
Local PEC in surface water during emission episode (dissolved) 30E07  kgom? 0 153 PECiocal water 330604 1 mgL”
Annual average local PEC in surface waler (dissolved) 3.30E-07 kgam? o 155 PECIocal water.ann 330604 1 mal”
Local PEC infresh water sediment during emission episode TEEED  kgokgw 0 157 PEClocalsed 758E08 1 MK
Local PEC in agricultural soil, averaged over 30 days TOOE0B  kgokgw®  © 70 PEClocal agric.30 7.006:02 1 K
Local PEC agficultural soil, averaged over 180 days TOEDE  hgkgui'  © 70 PEClocal agric.180 700602 1 MK
Local PEC In grass Iang, averaged over 180 435 TEEEDE Kgkgw O 70 PECIocal grass, 180 750602 1 K
Local PEC in pare waler of agricultural soil 162605 kgom® o 7 PECiocal agric porew 162602 1 maL’
BY B oSs=re0 AL | IXN Fdoca) HEATLE o

[ 27] ‘=AZA FEloca)_wjZe|F A=’ AJE Default settings
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7%, st X 2| A H(STP)

14, 239 AR

srAe Aol dE WEAS 8 FEE ARHT] 9% mge )
283} AAste] ok 19 o] duFoz FHH YY RE} Y
RO rold A rh

st 2| Al &(STP) A 4
version  2014.00.25

\:ﬂaﬁ* (Input) =3 (Output)
[51=+A 2 Al & (STP) & =1 (STP properties) I ] EE] HF'S 837 = (Fraction of emission directed to media) B EE]
4 22 (Capacity of the local STP) 10000 eq STPUH A 2| 22| & % (Fraction of emission directed to i by local STP) 083
2 & (Amount of wastewater per inhabitant) 200 [Es STPU| A % =2| w7 % (Fraction of emission diracted to water by local STP) 0.12
2{71 % (Surplus sludge per inhabitant) 0.011 kg.d" eq’ STRU A 2R =2 S % (Fraction of emission directed to sludge by local STP) 0.05
H%  $RE 55 (Concentration susp. matter in influent) 0.450 kgm®
|#= 2= 9 == (Efivent discharge rate and ) EE ]
[EEE = (Substance properties] PELTE] EE]

FH TPY| 5B AE (Efiuent discharge rate of lacal STP) 10000.00 Ld’
0|E (Substance name) toluene HMels W ¥2 sFoiel S5 (Concentration in untreated wastewater) 230E-03 mgL’
27 (Molecular weight) 92 gmol
S (Metting point) %

#2414 (Octanol/water Partition coefficient, Kow) 490 -
| r Pressure) B0 Pa
zes %
E24 = (Water Solubilty) 515 mgl’
sz sy2s % °C
Biodegradabilty test result inherently biodegradable

(19 28] kA B AIASTP) AlLHS 91T o9 2 =9

rl
o2
f
We
e
oX,
o2l
f
inss
)

L 18 A AL )

rr

st gAY &7, AEY, FiE v 59 AFAA 7E AR

o5 [E 3014 2.

[ 30] 712 948 AR

LMLy @9 712 %

109 3+5AH 2% (Amount of wastewater per inhabitant) [Ld"eq"] 200
109 dof €A% (Surplus sludge per inhabitant) [ke.d”.eq’] 0.011

— 108 —



e el ad A=

YA =

- 109 —

SrA T AAGTP td 1% ARE )z, ol ®Eoh e EA,
E Rk, SEE/E AT 55 49 #oE AR £ dFE AR
- o - - -
stof, wiAE Wi EHl &S AT Ay wiHSE oA AsEE S s
s A8 Fhssie
(3 31l =4 48 AX
o A o4
4 £4 ©]& (Substance name) .
EA4# (Molecular weight) g:mol”
=4 (Melting point) T
SEE&/= BulAF (Octanol/water Partition coefficient, Kow) -
%71% (Vapor Pressure) Pa
374 24w .
E83| % (Water Solubility) mg.L"
245 SHLE C
Biodegradability HZ~E ZA % -
2= (Input)
sl5X 2| M & (STP) ® 5 (STP properties) HES A=A U Trg
st el A2 28 (Capacity of the local STP) 10000 eq
101 SF SF4-F 2] 2F (Amount of wastewater per inhabitant) 200 I.d” -eq’ !
1212 2 Z2{F ¥ (Surplus sludge per inhabitant) 0.011 kg.d”.eq”’
H% & 2582 =X (Concentration susp. matter in influent) 0.450 kg.m™
S & 1 (Substance properties) TEA U T3
0| £ (Substance name) toluene
2R (Molecular weight) 92 g.mol”
= =3 (Melting point) -95 °C
SELE/E FHH 5 (Octanol/water Partition coefficient, Kow) 490 -
E 7Y (Vapor Pressure) 3800 Pa
EY EHERE 25 °C
E 2% = (Water Solubility) 515 mg.L™
ESWHE EE=E 25 °C
Biodegradability test result inherently biodegradable
[2% 29] shA B A A(STP) AMkE $13 e W4
9 [29E 29] A= FH o] st AL ETPo td 78 ARE AY
st A AFRES FUSA S M 9 WsE FAah
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© 20HA - WAE wjER S, W gL
gl A AT A YANAEETPY 78 ARE 722 FUHE 229
S0 e} v [ 32]¢F o] mAE W= Hl&S Y & Ao
[ 321 4 A - HAE wEA S
w9l

A S
STPA Al th71 29 Wj&A 5 (fraction of release directed to air by STP)

STPo Al A EY WlZ&A 4 (fraction of release directed to effluent by STP)

STPAA €2l A R WEA % (fraction of release directed to sludge by STP)

st A A AEGTP)S 712 AR 2 HjE v LS &8t

ol A AA 7 EL
HE v D HEEde AT A

[ 33 W92 - 35 &% 9@ 55

HAE w9l
A9 STPY steHE4E (Efﬂuent dlscharge rate of local STP) [L.d™]
A H A B oMY FE (Concentration in untreated wastewater) [mg.1™]
2 (Output)

i &I B 2= A =+ (Fraction of emission directed to media) Z ot |
STPHIA 2| =2 2| 8 ZH = (Fraction of emission directed to air by local STP) 0.83 -
STPHIA 5=H 22| t ZH = (Fraction of emission directed to water by local STP) 012 -
STPHIA] Se{ A 22| ti ZH = (Fraction of emission directed to sludge by local STP) 0.05 -

W= 2o U & (Effluent discharge rate and Concentration) =l gl
A S 3TPE| St2E < = (Effluent discharge rate of local STP) 10000.00 Ld?

HA 2| == (Concentration in untreated wastewater) 2.30E-03 mg.L!

HEl =X HE St

4
N
off
=
W
)

s
—

(29 30] STP(uiAIE wjEA<, W=
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