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

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

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)
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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) = @23 #4ehel(2011), F=F REACHO] 9|3 5MF AL 8 Arpble /pdde 4.

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
Biodegradation Test.
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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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22) OECD Guidelines for the Testing of Chemicals, Test No. 305: Bioconcentration: Flow-through Fish Test.
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24) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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25) OECD Guidelines for the Testing of Chemicals, Test No. 203: Fish, Acute Toxicity Test.
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26) OECD Guidelines for the Testing of Chemicals, Test No. 202: Daphnia sp. Acute Immobilisation Test.

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

29) OECD Guidelines for the Testing of Chemicals, Test No. 212: Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages.
30) OECD Guidelines for the Testing of Chemicals, Test No. 215: Fish, Juvenile Growth Test.
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31) OECD Guidelines for the Testing of Chemicals, Test No. 211: Daphnia magna Reproduction Test.



A2sdo| Fd&S Yeldle F=(d: ECy, ECyp B 2HE35HH, A4sgd

P& UeERA] ¢= NOEC = 93-S YeEhEs 5% 714 LOECE =&3t)

(8P 3tA YA E LY PAE SN FHEIAA A 2020-465, A 338

)

3l 2] A v (Sewage Treatment Plant, STP) m] A& thak =4S A 23|

g J&FE AA 7ees BEstay st 2 49§ STP 715 F3& 9%

B2 02 Hrigit) stEA el dn] g Edd Ui 54 34 fElH BF 2

74 - FHA/AZFA - 1FHAY Hotele AMEEA 2o, PNECsp =&
A8 ggd

=
e 7)5e JAT 5 A BASL A%sl Adsn VAR 2
AGelA PR B4e AsEA 2t ARzl HAd FEE Agss
Ae BHow Utk BEFY U4 o4E I BY LAY TFEL
A% 308 F WEE 347 Fo 2HATG. OB 2dL YA @ 20
of gl AElelN BU BA e TFEL ZH

(AP AAYE THA =4J33)34)

Chironomus riparius, Chironomus dilutusS} & AAAYES o] &3 =
P2 = T HEHE Ak AdEde] AMESY AL 8%, HAsY
oJuldt FaFs wA=E HrEshrl 98l HAE-& Al2H(sediment water
system)o| Al ThFSl F =Ll AP EH FF5E =E3AA FASAH, A E
4 & Uitk AlE ARE Bl , e AE 9 AR g x% 3
2 Yde] 5= F=([ECs ECyh 58 b, dzadd Ay IFS 5
3l LOEC % NOECE 4H4 3.

{0

o]
-T-
__I_.;L Z‘]

(o

ANPE SHEYN AHe AdEDo] HA7td HAEL o83 ZupT =4
ANZ(TG 218)3 Al E-o] H7lE B o] &3 Zupy SAAI(TG 21902

32) OECD Guidelines for the Testing of Chemicals, Test No. 209: Activated Sludge, Respiration Inhibition Test (Carbon and
Ammonium Oxidation).

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

34) OECD Guidelines for the Testing of Chemicals, Test No. 219: Sediment-Water Chironomid Toxicity Using Spiked Water.
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35) THEFAFAIA A2020465  TESHEE L APl A 1Y,

36) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.

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

38) OECD Guidelines for the Testing of Chemicals, Test No. 227: Terrestrial Plant Test: Vegetative Vigour Test.
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39) OECD Guidelines for the Testing of Chemicals, Test No. 207: Earthworm, Acute Toxicity Tests.
40) ISO 22030:2005, Soil quality -- Biological methods -- Chronic toxicity in higher plants.
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41) OECD Guidelines for the Testing of Chemicals, Test No. 222: Earthworm Reproduction Test (Eisenia fetida/Eisenia andrei).
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43) ECHA(2008), Guidance on information requirements and chemical safety assessment, Chapter R.10: Characterisation of dose
[concentration]-response for environment.
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45) FY3AASGATA 72020465, "FEtEAL] AFPHA B 7, .
46) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.



g1 1§ 01~1E | 1~10%8 | 10~100E | 100~1,000% | 1,000E °|%
w4 BT=4
(OECD TG 420/423/425) © © o © ©
24 | 84 2954
=4 | (OECD TG 402) O O O
74 FY9=54
(OECD TG 403) ¢ ¢ ¢
5 ASA/HA 3
2= A
}; ° | (OECD TG 404) O O O O
= = A/ BRAAN
B A A T’:X}"ﬂ 0/‘!"‘10
T7° | (OECD TG 405) O O O
u 5 F0A
EuR=I S|
el (OECD TG 406/429) O O O
59 Eduo]
(OECD TG 471) O O O O
ZHF YA EE o] & A
il A 18 A A 0 o o
o] ’$(OECD TG 437/487)
o] HEm o 5 o
O_]/(-] }\]_oljl%g‘é‘ 0]%2\)‘1— ‘IT;d%}‘é]
0 (@8 T 28/35 444, OECD O O O
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FEO @A 1L Yot Aol NPT Bast gl

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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52) OECD Guidelines for the Testing of Chemicals, Test No. 403: Acute Inhalation Toxicity.
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53) OECD Guidelines for the Testing of Chemicals, Test No. 404: Acute Dermal Irritation/Corrosion.
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JERJE oldge WS ARom. AYEUE AW FEY BE Aol
18] oidt ¥ BASE S4S BAATG F2 Aol A4 AU
240 g A

(4) 93 FH AN FHE A A2020-4635, A5FA5 Frar)

I8 AN AAAAS BHHAL S Qe B o8] Se27] w3 S
FESE e TEE, AR wEo] o8] L2/ FE ARG EE obE
94 WRg Fol Hu%d F Utk W ANY NP BHL Bho| TR
gel=s] BEYL 7H BAAA A5 Aske] AW Pl we wy
R4S =ABE W Uk i vivo AGlA FA440) BEE BAo} 4o

R AAg APFe ZIUaIE o] &3 AN AF@WHQ Guinea Pig
Maximisation Test(GPMT) % Buehler Al@H(TG 406)3 #H o =4 HZAHS
ARE3E A AlgEPE Q] Local Lymph Node Assay(LLNA) Al & H(TG 429)°. 2

MEEomge 289 w909 Fk BAL Ul Foistel wAsE U
Mol B4 JFS FATh o] APoIAE B, ALA A%, 4F w= 9,
U sheta B4 EE AF W8 Sol WkE 4 Atk WEFAISY PR

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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BTk Wol94 F2e A, S4el Anz Jehin, AF 2z A
NASEE BTNl in vitro ABe] S FFe) FR, WABAAY 24,
N 5% 5, in vivo A A BodA, Faed HA2A So| Taw)

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.



b A SddoldA I Al A2020-465, A5A1233 A1)

B Aol AF(TG 47D Ardelio histidine &4 WHol(his- —
Hist)$} ta-3+9] tryptophan &74 WHol(trp- — trpHE ARZ 3l & =4
W o](point mutation)= o}7)st= FEA WHolYAP S Hrldth o] A

AN EA 23k DNA G782 238l 4], AAdy By & SdAdHo)E 2] ©
’“sﬂﬂlﬂ ANFEA o3 ¥oldAd B B opn|iARE Ak fI% 71 ol
= #7Y &S Tl Fst=dY FAA =9l A S BUET

O_Lj_,ﬂ
) r{o

W THF WFAZE o] & A ol F A FENO(A P H LA
A12020-46%, A|573A243% 1)

EHF NPALE o83 BAA o AFe WMPH THF AL W) ANAY
TFEA oge FUAE BUL HAR] 9P AP, TRHF ALE o8B
AAA| o] AR(TG 4733 =77 AlZ &3 AA(TG 48N F7Ht

NEEES o83 FASE AES AAFS} 22 ZRFoA A48T &9
e =7 @A 245 T AEEdd Qs misEe 94A 2 A
8718 E4e Fdsr] AR NFer, [ AET 23 AJTG 47H)3
EFF =7 YA o AIFTGC 479z FEdn

@) F7F FRASA A0 AR YA A2020-46 5, A5FA26% )

Z71A 0 SA=EAL dolry] 9 FAFHE= AHL i vivo EFE THA
X E ARE$ UDS(unscheduled DNA synthesis) Al &(TG 486) 2 A A M EZE o] 83+

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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IG w= H71P34e DR ANFHAE 4% 2L 0ol A, AL A
18 2 % AL Fol AFAh ANTH FEe A % BIHY 23,
A7 94, 24t AANEAe) tial 22 B2 ARl UF FR 5 TR
ARG NGED Folws tlaEste] BA, oldel WA 8 Azywe
oh] A ol B, AW EAV W, BY, YA o, Fgwe A4

Oh B4 2 dGm5yd 23 JD(A FWHE LA A2020-465, A5 A
163} k1)

A=A 238y AA(TG 421/422) A2 2 =4S x7)o o

Agk AlgolH, gstEde 548 HHI A9 fle AU AAEE 54

AN Aol M o]l & Afol= e & At

MEEG =AY A%E AAIEEY 23d ARG 42204 A
weEg 230y AWITG 42D3 18, 2use] B s Frlzoz
Balel ¥AE ZgsE, da olole] AF, R4, Aol Psty wss
BATHE ol A o]z} Ut

(b HZ719ATAFFH LA A|2020-46%, A|5FA12% 1)
HA71E4d ADTG 4142 Hjopdayt ddd =4 Ad= ov|stH,
ANEd=de Bake] Z71d A7 A e dals=el ErOZISPO# A&l
Bjzke] @A mX= A, 53 H7F4de w7l A7 Aotk Aded=

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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80) ECHA(2012), Guidance on information requirements and chemical safety assessment Chapter R.8: Characterisation of
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81) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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A==z E F Ut

125 125
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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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17 7 7] == A (Electroplating agents) 45 EAL7] 9] EU(Reprographic agents)
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[ 33] 2F=d dd &4 T A5 At 29 AL

Parameter Value Remark

e 7 TR dF2 AAG F8A4 5
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AX 71 e 54 T& 7o RE Fof
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o 542 8357 FAN MY 84
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Water solubility Eof 2
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Octanol-water 49 Hﬂ!"r Kp | %L%/% l"i:‘ﬂﬂﬁl—’F%_ T&olE XMQS‘V] =
artitioning water-soi, Rk %‘r%‘i{f s aHaA BP A
coefficient water-sediment, =5 A __Z‘;X 958 BulA 5 Kprl

water-suspended AHg-E ook gt
matter A&

Biotic and abiotic =%l a4+ biotic and abiotic degradation
degradation rates rates7} 0.2 AA oo} g},

=5 tigk o] e 377} o€
] 2 sludge-water EHjA SR T
HAEZ FHH = removal efficiency

ratesE 4717t § {4

SA 2ol A
=23 water-sludge
Al AHE

Elimination in
STP
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Time scale

20~1004

Arkste A

ZolA)
93 A4 ofof 3
e aqueous phase®llA] soil/sediment/suspended

matter22] 49 o5 &A% soil/water
sediment/water, suspended matter/water ¥ &
il ASKd EelAlS Kpegtar s ghol
71z 3te] A Eofof gt

Adsorption-
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@) =8 gATHEY 75 2 & AATH QA

=y oA SEHEE 44 o) Methylphenol
EAR M= Rde A
B}k 108.14 g/mol 20| B}
==4 35 C E49 534
SEE/E BuA 1.94 (LogKoy) B4 E-S8& HulAS
=71t 39.863 Pa =49 F7I8k
59 & &EE AT
Zolq ERen _— B4 & 83 A3k
Lx
s} 73 =8 = 19,000 mg/L =49 E&=
229 B L8 =A3
2giE 24 25 C gaslw ol ot
Lx
. o readily i
Biodegradability test result . e dig Falld AE A
biodegradable
Chemical class for
Koc-QSAR = phenols CEES NP
oc- = = 71eA B
[1.74E+02] Likg | N
714 EujA =(Koc)
3l 2] A A (STP)AF&-o H- Yes stA g Al o] ARG R

Q) 373 F d2F= A4 g2 ALY
2y Ags A% 4de agSA A Aol E(www.nier.go.kr)oll A T
Aot 23 = 3192 £ Environmental Concentration
dZ&%%(PEC) Al4kxls® 3+ 719 a4 1
HdLe AT 4 Arh

| 87 % dZERPEO) A4S’ Yele Bxen we uuEs
JEo] AGHT Qouk, AgAe] HelE 98l AeATL shie A=
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(@) AR STP)Y B = A

oD MNa

FA FEE d353te ol Jdo] F8EA thFojoF & Fio| strAAA
(Sewage Treatment Plant, STP)S AX|=A ool f-gvels 20129 &
71 F AT F strAEAA 2 dFAYAAES Bl AgEe steAE Ty
Y sk T HEE A s BREgES 91.6%(2012 S, SR
FRAHJAHFILE, EUA = REACHZ} #as= 2 xl 19989 TS 7|Fo =,
AA BASE Hg FoA 80%Ee SeAALAE AX, WA 20%E
A T2 LREHAD.

getEdol FAZ wWEH olF, A Fre| thr)elA e PEClocal, 47|
ol A¢] PEClocal ¥ 7} #& A4atr] 9)ske] st e Aol Aol 7
v = (Estpair), st g A WFSol 289 B2 5% (Clocaleff), 3l
g Al o] 95 FHEFFLUENTSstp) Al &-&-2] zho] & Q3it).

olol s}

- uw
o - =

—

FAHZYAAEGTP) =S S48 (138 1819 2 HAE 53t 37
H

z JRY 5 AT

YUY

2EH: UHAE BHEH|E, BR

(13 18] strAelAld e 5 oS B
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{0 ) Surroundings

e 13 —
1 R 4
i ~ 1 i
T’_ St " '*_S > Solid/Liguid ="
rimary Settler Aeraﬂorl’]:ank Separ/@t\or
\2/ l\?/,‘ ';T)

— Advective Flow «— Dispersive Flow

Suspended solids I:l Bottom sediment

o . .
Y biodegradation

(2% 19] strA 2 A AETP) 24 712

SH P ARGTP)S MES D 55 A4S NS 3

AYE, Fie o5 o AIA] 712 AR [& 349 20

P
Ry
G
>
(2
1o
ofo
o

[3E 34] strxiElAld e 718 AR

Parameter symbols unit value

Capacity of the local STP CAPACITYstp leql 10,000
Amount of wastewater per inhabitant WASTEWinhab [l.d-l.eq-1] 200
Surplus sludge per inhabitant SURPLUSsludge [kg.d-1l.eq-1] 0.011
Concentration susp. matter in influent SUSPCONCinf (kg.m-3] 0.45
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[ 35] 1k

BE &=

symbols

explanation unit

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

VP « MOLW
HENRY =
7 SOL
[ 36] g & A W

symbols explanation unit

VP vapour pressure (Pa]

MOLW molecular weight [g.mol™]

SOL solubility [mg.I"]
gog, SAFAYALETP)IAS 13 YR &= F5e YIS

vHEY [E 7)Y 2L Fo® AR & Yok

[3 37] =49 &8 B4 & A& £= g 2 w37
Test Result [h}_ll?te Constant[(l;l] Ha][fd]hfe
Readily biodegradable 1 4.7x 10 15
Readily, but failing 10-d window 0.3 1.4x 102 50
Inherently biodegradable 0.1 4.7x10° 150
Not biodegradable 0 0 co
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oM AAT strA YA A (STP) S 712 HEE
A

NER, &
SA weh [ o8]0 ol WA WME M WY F Yok

[ 38] WA wi& Bl&

symbols explanation unit
Fstpair fraction of release directed to air by STP (-]
FStpyater fraction of release directed to effluent by STP (-]
FstDsiudge fraction of release directed to sludge by STP (-]

S A YAAEAETPIE Fdd E49Y 1x3 A&l £5 A& 1, 0.3,
0.1, 04 ¥l 2F2e= YFa, dg 45 log H, S8&/E ZvlAS log Kows
7IEe®2 Zto] ARIRE ol&ste steAgAAETP)S &3 WA 7], A,
£HADdE wE HES A & ok

go, HEAYANGCTPI 718 AR 9 wE vEe Bastel B
S5 W uEFe 44T+ Yo

A, shrAEAIEETP)S BRES s Ho=z At

ok
4
50
o

EFFLUENT,,,= CAPACITY ,, + WASTEW,,,,

[ 39] 7T A W

symbols explanation unit
CAPACITY, Capacity of the local STP leq]
WASTEW pap Amount of wastewater per inhabitant [L.d'eq']
EFFLUENT, Effluent discharge rate of STP [.d™"]
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Heow, SEAUAASIPY HE FEE e Ao AN 5

Clocal, ;= Clocal;,; + Fstp, e,

[ 40] W= 55 44 W
symbols explanation unit
Clocaliys concentration in untreated wastewater [mg.™"]
FStyater fraction of release directed to effluent by STP (-]
Clocales concentration in substance in the STP effluent [mg.I"]
FElocal, ., * 10°°
Clocal,,, =
EFFLUENT,

(% 41] #9) = 44 WS

symbols explanation unit
Elocalwater local release rate to (waste) water during episode [kg.d™1
EFFLUENTSstp Effluent discharge rate of STP [.d"
Clocalinf concentration in untreated wastewater [mg.I"]

Ao 2, SRR T A E(STP) ] thY] Bl TUhe Aoz Atd <

EStpaz’r = FStpai,, * ElOCCLl,

water
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[3£ 42] tf7] M=% A8 He

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

Elocalyager local release rate to water during release episode [kg.d™]
Estpair local release rate to air from STP during release episode [kg.d'l]

e} o] F2AE o] &dt AAHH stFAYALSTP) A Ade
:ﬁLJJj— EH7] oﬂ}\—]‘O/] PECIocaI‘T,’]‘ '/7:74] oﬂ/\i‘o’] PEClocal% ﬂ'xé]‘a-]":f Eﬂ %%%E}
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91) ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure
estimation.

92) ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R15: Consumer exposure
estimation.
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27} A= o AT =EFS B2
o]t}.93) ConsExpo BE-S ARE3lH FF3) 202 AH|A} A

shaE, Hd" AFE, M E
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94) RIMV(2007), Cosmetic Fact Sheet. To assess the risks for the consumer. RIVM report 320104001.

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

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

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

98) RIMV(2006), Pest Control Products Fact Sheet. To assess the risks for the consumer. RIVM report 320005002/2006.
99) RIMV(2007), Do-It-Yourself Products Fact Sheet. To assess the risks for the consumer. RIVM report 320104007.
100) RIMV(2002), Children’s Toys Fact Sheet. To assess the risks for the consumer. RIVM report 612810012/2002.
101) RIMV(2005), ConsExpo 4.0 Consumer Exposure and Uptake Models Program Manual. RIVM report 320104/2005.
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2002378 freEse=d AuHEAd 2 SAAEECETOC)” 7t /HEd
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102) A SATAQ0LY), 58 AsHHEABIAE] SDSel AREE wBAUE L AAR AL B

103) ECETOC(2004), Targeted Risk Assessment, Technical report no. 93.

104) http://www.ecetoc.org

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

106) ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R15: Consumer exposure estimation.
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Z2]: ECHA(2010), Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure
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[ 52] ECETOC TRAE 283 A =97l Rl 2y &5

98 F= TE
BA -
%714 (hPa, Pa) -
2 43 ]
gy | FEE/E BIASF -
w7 e,
e MY A |BAFoE AEsE,
HEANEA G HER)
ST 1, 2, 25¢
E—ié (PROC) (7225 Ardgo g Ag 11202 HEA AE/ME o8 Mesor 3
j=0n

A A ZH(hrs/day) [>4AZE 1~443E 158~1A17E, 158 ]9

9,

A7) AR 7F AR A,

29 e ny  |DEAL B olTelAE 4
27 e o Akl #7)7} w g o) RolAE Ay,
o FaM 714X 7 AAH9em, el B7)7} o] Fojx = A
F2)7) 37 A H o, QukAd Br)7} 6$ & o] FojA =

AU S HE by

SEE& BHET E&(%)HZE, 90%, 95%

938 B3 EA [No, APF 5, APF 10, APF 20*

=FE 24 BIE oY, <1%, 1~5%, 5~25%, >25%

* Dermal Protection Characteristics (ECETOC, 2009)

Indicatd  Exposure Reduction
Efficiency % Factor

0 1

Dermal Protection Characteristics

a. Any glove / gauntlet without permeation data and without

emplovee training

b. Gloves with available permeation data indicating that the 80 5

Al of . . | on for i

c. Chemically resistant gloves (i.e. as #b above) with ‘basic’ 90 10

emplovee fraining

d. Level ‘c’ in combination with specific activity training

(e.g. procedures for glove removal and disposal) for tasks where ) 20
_dermal exposure can be expected to occyr
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2} o A(ECETOC TRA version 3.1)

ECETOC TRA 49 <]) Methylphenol
qg AR dE el
B4 AR

Molecular weight

108.14 g/mol

249 BAP] Agat
e ol gt

Vapour pressure

39.863 Pa

249 27190 AGeht
e ol gt

Water solubility

19,000 mg/L

BA o U
iy - 49 582 ZujA
Partition coefficient octanol-water 1.94 (LogKow) et 79 o gttt
. . readily A ok B A
Biodegradability test result biodegradable AnE o) 4
phenols B9 frlga iAol
Roc or Loghoc [1L74E402) Lkg | i%ake g oleat

% ¥ IAAE 2= AU

A M F(PROC) PROC 1 A FAHFE gt

' ‘ AYHAE e RS

A& E(Type of setting) Industrial Lo Tuael Qe
&2 4 e++&(s substance a solid) Yes Yes(ZA), No(ZA] oFg)
‘ ‘ . A EAE FAFste 49
B2 =(Dustiness of solids) High J;]E_ lﬂﬂj}xg 3 ;%“ ;} ai&"ﬂ?
: . 2271 EAL HIFsl=

2k} A ZHDuration of activity) >4 hours AR & fl et

o &gt}

3714 AH&-(Use of ventilation)

Indoors with good
general ventilation

EFELETT AH&(Use of 90% =4 AF A AEshe
respiratory protection) ’ TTHITY TE&ES YUY
== W ¥4 B (Substance in . _
) 53 E FgHEHARE Q™3
preparation) No BRI
- = =24 AT A AHEEE
725 AH] AF8(Dermal = H °
HF ol A8 Gloves APF 5

PPE/Gloves)
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My Scenarios  Sci

Welcome to the Advanced Reach Tool 1.5

Chemical Safety Assessments can be complex and time consuming. While Tier I models
estimating exposure are available, should they be unable te show safe use, then refinement with
maore data or better assumptions is the only way forward. The Advanced REACH Tool (ART)
version 1.5 Incorperates a mechanistic model of inhalation exposure and a statistical facility to
update the estimates with measurements selected from an in-built exposure database or the
user's own data. This combination of model estimates and data produces more refined estimates
of exposure and reduced uncertainty.

The ART project has been conducted in close collaberation with a range of stakeholders from
industry and member states. The use of ART for workers exposure assessment under REACH is
described in ECHA's updated Guidance on Information Requirements and chemical safety
3ssessment.

ART is currently only calibrated to assess exposure to inhalable dust, vapours, and mists.
However, for lack of suitable calibration data, ART can not (for the time being) be used for the
assessment of fumes, fibres, gases, and dust resulting from emissions during hot metallurgical
processes,

Caontributors to ART

WLALTH & SAFETY
ABRATORY

Edé;iﬂhgsumei‘ngﬂm‘: |

Log in ‘
New user? Register here.
Fargotten your passwerd? Type in your email
a’ddqrass above then click here.

News
(fzed unavailable)

[O9 24-1] == 29 AP(PAlE)
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@ AuzEle AAds7)

- YAl E A Ak v bl Zo4 ‘My Scenarios’ & Z¥3TH

24-2).

Ao E 24-3).

282 AMRAE =EHIME TSt st dEEEA)S

f}'_lﬂ-  24-4).

A& 71Ys thgole 529 CAS No.& 7193t v= BFx
‘check CAS No.” & %3 2%} CAS No.7} dA|sh=A o

AL 24-5).

UKHYUN JUNG
Log out]

My Scenarios

English | Deutsche | Francais | Mederland

ART — Manage Scenarios

Filter e "
Create new scenario
Search \ | Show public Search _ -
Currently loaded scenario:
Scenarios

Public
Save Changes  Save as New

You have no stored scenarios Edit Activites Run Delete Unload

Use this page to find and load your saved
scenarios.

To allow others to use ane of your saved
scenarios, ciick load, tick the public
chackbox, then click Save Changes.

Please note: after a certain period of
inactivity (60 minutes) has elapsed, the
server will unload your session. As 3 result of
this behaviour, ART may redirect you to this
page if you pause for a significant amount of
time during your ART session. If you expect
your session to be interrupted in this way, it
may be prudent to save your current
scenario at regular intervals,

(19 24-2] Alvel e 24
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My Scenarios  Science

_Scenario Overview — Name and Description

Label this scenario:

Name EEHE

[a% ALzI2E o TS AZGE ALZI20

Description

(18 24-3] AFSA Aug e 24

AONSANCED
REACH
Teal

My Scenarios  Science

§cenario Overview — Chemical Name

For which {chemical) substance would you like to perform the exposure assessment?

benzene

| previous | [ nNext |

[1924-4] =4 A4
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enarlo ence DPO d onsortium

Scenario Overview — CAS No.

If the substance has a CAS number, please enter it here:

[Cas No.

43~ Check CAS No.
fres2 ] e [l —=o—

[19 24-5] &4 CAS No. 24
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hH =&252d Jdd AHH
ART =& RdS 75 uo)

m&

83 Y HARE EH A4S Hl

(e}

ot
Ol

o

of ZAgAte] ZlodFol #EF Fu g HsAy R 5 A5 49 @
o2 of 200 714 AHARE 273 HF Y ARE HEoR »F

29 P53k WH-2 ofgol YER AT
O Avgle Ha 24
- gk Ay o) tis) FAgE Foll 2GR tiE oAU 5 #
‘gl oF gt
ZlAA G o m, A A Aol s 2ot [C1F 24-6]0] Ho]
+ CEdit’ & Z¥st¥ Aol 7hsdtth
- M8 FAo) &85 “Configure activity...” & F83le th& @A

UKHYUN JUNG
[Leg out]

English | Deutsche | Francais | Nederlands

Scenario Overview — Configure Activities

Enable/ © : uick 2 HE
L5 Disablé Name & Duration @ Rgvision A=
- Save Changes | Cancel | Motes
Benzene £ H= Edt
1 gl D e [t ‘Your scenario can cansist of up to
¢ four activities. Assign each activity a
Configure activity... X name and duration in minutes. The

activities together represent cne

working day and therefare the total
duration should be around 480
minutes. ART assessments are still

2 ' possible if the duration deviates from
480 minutes, but estimates should be
treated with some caution as ART
variability estimates are based on
shift measurements.

If applicable, a non-exposure period
3 £ can be used and should be assigned a
E duration in minutes.

Mext to each activity name is a tick or
cross, indicating whether the activity
is ready for use.

n s Click Configure Activity to continue

configuring your scenaric until each
activity has a tick next to it. You will
then be able to click the Finish button
and run the mechanistic model.

Non-expaosure period (optional) 0 min Edit

Total duration = 480 min

Previous | Finish & Run |

[13 24-6] Avale 7ie 24
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Primary Emission Source — Product Type
What is the product type of the substance/preparation?

Powders, granules or pelletised material

This category also includes liquids incorporated in granular or pelletised material (e.g.
preservafive in wood chips).

" Solid objects

This category also includes liquids incorporated or on the surface of this material (2.g.
preservative in timber).

® Liquids

Powders dissolved in a liquid or incorporated in a liquid matrix (e.g. copper in anti-
fouling paint)

Paste, slurry or clearly (soaked) wet powder {not containing volatile liquid
componénts)

Hot or molten metal

(This is outside the applicability domain of the current ART.)

Fibrous material

(This is outside the applicability domain of the current ART.)

Gas

(This is outside the applicability domain of the current ART.)

UKHYUN JUN;
" [Leg out]

Save Changes | Cancel | Notes

Benzene £ A=
Return to Activity Configuration

Select the type of the product at the
beginning of the activity.

Previous | | Next

[13 24-7] =49 8%
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@ 2del By 54 40

- 2do) e FRE FARUTHE GLoBE Feinsha 5y
g /YSAL HY FRE P DA RiE ASolE =F
AA ANST D B9 e Aes

D&% il , A
2) 1= . AR A&, AFe

A=
I WA =d  FAHXE, 4 TV, Ed= U

Primary Emission Source — Process Temperature

What is the temperature of the liguid in the process?

°C

(D < process temperature = 150 °C)

OR

If the process temperature of the liquid Is not precisely known, pick one of the categories balow.

Hutprocesses (59150 *C)

| Previous | | Nekt

UKHYUN JUNG
[Log out]

English | Deutsche | Francais | Nederlands

2T A=
Save Changes | Cancel | Notes

Benzene 28 A=

Return to Activity Configuration

Configure the process temperature
then click Next to continue,

o
o2

kd
e,

[19 24-8] =49 =23std &4 AR
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- WA 1419 B Fa w294 0F 44 =2 ARE Jesn
Wl 23 k& BAo] EACHA 23 v WA} BAD =5
2 27} @,
- A BE3 BEE UY YRSS ofgje} 2on w3 27 o
g e7ete 9d Ansl dEee Foad.
D AgA4 5HY} 0dY 7+ A (1Y 24-9)
D) A BF B, BF FARF, F4A DFo) g FAH
A (29 24-10~12)

UKHYUN JUNG
[Log out]

Engiléﬁ‘l Deumcﬁe I Fm;cai;.; | Na*deriands

Configure Activity — Primary Emission Source Proximity

Is the primary emission source located in the breathing zone of the worker (i.e. the volume of air within s
1 metre in any direction of the worker's head)? FEEOE

Save Changes | Cancel | Notes

Yes No
Benzene 2% X

Return to Activity Configuration ‘

| previous | | Next | |

The approach taken in the ART
conceptual model was to divide the
workspace into two compartments:
the near-field centred on the worker
(i.e. the velume of air within 1 meter
in any direction of the worker's head)
and the far-field comprising the
remainder of the indoor space. Total
personal exposure is the sum of
emission contributions from near-
field and far-field sources,

If you answer yes to this question,
the assessment for this activity will
involve a primary near-field emission
source and an optional secondary far-
field source.

If you answer no to this question, the
assessment for this activity will
involve a primary far-field emission
source anly.

[13 24-9] AFA £85I 29 1+ Ad
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My Scenarios Sclence Support  Training sor
English | Deutsche | Francais | Nederlands

Near Field Primary Emission Source — Activity Class

To which activity class does your activity belong?

Select Activity Class Activity Subclass/Example Activities
® Spray application of liquids © Activity Class -~ >
Spray application of liquids Benzene 23 HE
Activities with open liquid 'ﬁitum"tb_hcﬂ\?iry-cmﬁquﬁubn

surfaces or open reservoirs &

Activity Subclass .
- Handling of contaminated - m =) Use the [eft-hand panel to select the
objects () g Surface spraying of liguids v activity class that best fits this
emission source,

Spreading of liquid products ® In some cases an activity class has

Exsample ATV:IES . hips (usi seven;l sulbcl:ssﬁmh Use tlae dru;i-
)y . . . « Spray application of paints on e.g. ships (using HVLP down list in the right-hand panel to
spe‘iﬁ”gﬁéc‘?’s';;sf (“.f“‘;'d .fo’éﬁ',',gg“ or airless tec""'que_sg B narrow down your selection,
toals) (& Pest control operations (using backpack)
Spraying cleaning agents onto surfaces For each activity class/subclass you

will be shown several activities typical

Foaming
Tractor mounted spraying for the selected class.

Transfer of liquid products (0 :

Burning of liquids
(This Is outside the afplicatﬂli!y
domain of the current ART.)

Previous | | MNext

(7219 24-10] 2 dA &5 &7 3 HAEF oA (9A =2)

My Scenarios

Near Field Primary Emission Source —
Surface Spraying of Liquids

Which of the situations below does best represent your activity?

I High application rate (> 3 I/minute} Examples:

. * Paint i f e.g. shi
® Moderate application rate (0.3 - 3 |/minute) il e Ul R

turn to Activity Configuration

- Low application rate (0.03 - 0.2 I/minute)

' Very low application rate (< 0.03 /minute) ggigs;ﬂ;lgzg&m&éﬁ;:ﬂ:&ﬁ;he

This activity class includes the
spraying of liguids onto surfaces or
Previous | ‘ Next ‘ objects (e.g. paint spraying).
The categories are in rank order with
activities generating highest emission
levels at the top.

[219 24-11] 2 dA Zsol A3 7418 AR A (D
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My Scenarios  Science  Support

Near Field Primary Emission Source —
Surface Spraying of Liquids

What Is the spray direction?

'® Spraying in any direction (including upwards)

' Only horizontal or downward spraying

 Downward only

Use the left-hand panel to select the
situation that best fits this activity.
The categories are in rank order with

activities generating highest emission
levels at the top. =~ '

Previous I { Next |

[1% 24-12] 23R &Fol B3 7AH R AA ()
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UKHYUN JUNG
fLog out}

English | Deutsche | Francais | Nederlands

Far Field Primary Emission Source —
Primary Localised Controls

Are there any control measures In close proximity of the far-field emission source Intended to X ox gz
minimise emissions from the source? @ 224
Warning! The control measure should cover the whole activity. Save Changes | Cancel | Notes

General Control Measures Local Exhaust Ventilation
Benzene £2 HZ

Mo localised controls C‘a_pi‘ur‘iq‘g hoods ¥ Return to Activity Configuration

Capturing Hoods

Containment — no extraction s B Ity ¢ iealiond
= - 1 elect the genaral type of localise
(Fixed capturinghood v | @ controls present for this emission

® Local exhaust ventilation (LEV) source.

Depending on your salection you may
Glave boxes and glove bags be required to further define the
localised controls.

Vapour recovery systems Spray rooms and laminar down-flow
booths (with the size of a room which
Description contains both the source and the

warker) are not considered to be a
localised control and will be treated
together with the dispersion
questions at a later stage.

Fixed capturing hoods located in close proxi'mitv of and directed at the source of emission. The
design is such that the work is performed in the capture zone of the ventilation system and the
capture is indicated at the workplace.

| Previous | | Next |

[Z1% 24-13] 24 sl z=x AR A (F2 =599)
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My Scenarios  Science  Support

Far Field Primary Emission Source —
Secondary Localised Controls

Are there any secondary control measures in close proximity of the far-fizld emission source
intended to minimise emissions from the source In addition to the primary control measure
indicated in the previous question?

Warning! The control measure should cover the whole activity.

General Control Measures

® No secondary localised controls Return to Activity Cenfiguration

~ Caontalnment — no extraction ‘Selact the secondary type of localised
‘controls present for this emission
source.

 Local exhaust ventilation (LEV)

Depending on your salection you may

8 be required to further define the

- Glove boxes and glove bags localised controls.

) The system is not protected against

Vapour racavery systems any nen-existing combinations of

lacalised controls, so be aware to

only select a secondary localised

trol measures in close proximity of the source. - control that can be used in
combination with the primary
localized control indicated in the
previous questions.

Previous ‘ | Next |

[19 24-14] 234 AsiBde=x] ZH A

My Scenarios  Science

Far Field Primary Emission Source — Segregation

Is the emission seurce segregated from the work envirenment by isolation of the source ina
segregated room or work area?

Select Segregation Description
Saurces are partially segregated from the
artial segregation without ventilation work environment by isolating the source in a Benzene 22 J=
separate room (e.g. with open doors and/or i . X
' Partial segregation with ventilation and filtration windows to the adjacent area). This Return to Activity Configuration
of recirculated air segregated area is generally not entered by
the worker during a given activity or working

the segregation for this

shift. The air within the separate room is not ion source then click flext,

' Complete segregation without ventilation tivaly vantiidtad. &m

Segregation of the source is defined

as isolation of sources from the work

environment in a separate room

without direct containment of the

@ ; source itself. The segregated area is
Mo segregation not entered by the worker during a

given activity or working shift,

' Complete segregation with ventilation and
filtration of recirculated air

Previous | ‘ Next

(29 24-15] =5 A7) 4 Ax
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My Scenarios  Science  Support

‘English | Deutsche | Francais | Nederlands:

Far Field Primary Emission Source — Personal Enclosure

1s the worker separated from the emission source(s) by means of a personal enclosure around the l s
worker (e.g. cabin}? @ i
Select Personal Enclosure Description
Worker resides inside an enclosed cabin or
'~ Partial personal enclosure without ventilation room (door and/or windows closed) for the ‘Benzene 2% =
|entire duration of the activity. The air within : L x
) partial personal enclosure with ventilation \the personal enclosure s actively ventilated Return to Activity Cenfiguration

and filtered and a positive pressure is
- . : 'maintained inside the personal enclosure. e
'/ Complete personal enclosure without ventilation Select the personal enclosure
available to the worker then dlick
= Complete personal enclosure with ventilation M torentiols,
Personal enclosure s defined as l
=) providing a worker with a personal
~/No personal enclosure -E'riclosur% within a work environment,
‘e.q. air-conditioned cabin. The
concept of personal enclosure is
similar to that of segregation, except
that for personal enclosure not the
source but the worker is placed in an
enclosure within a work environment,
Previous | | Next The worker restdes inside the
personal enclosure for the entire
duration of the activity. Personal
enclosure only applies to sources in
the far field,

[13 24-16] 7HQ) =pbet (B4 #b)

My Scenarios

Far Field Primary Emission Source —
Surface Contamination/Fugitive Emission Sources

1s the process fully enclosed and is the integrity of

that enclosure regularly monitored? iProEass fully enclosed (air tight) and the

®yes U No (integrity of the enclosure is monitored at
least once a month. The containment is not
\breached for example for sampling or routine
cleaning.

Emissions from contaminated
surfaces arise from the evaporation
«of liquids or the re-suspension of
dusts from leaks, spills or other
sources that have produced surface
contamination. Surfaces that may be
contaminated include work surfaces,
floars, walls, clothing, tools, process
equipment, and used rags.
Contamination may arisa due to leaks

| or spllls, or in the case of particles,
deposition from the airborne state.
Exposure from these sources will
occur through re-suspension of
settled dust or evaporation of spillad
liquids.

Previous I ‘ Next

Fugitive emissions are unintended
and unpredictable leaks from process
equipment that are not yet classified
as a near-field or far-field source,

(29 24-17]1 71421 FA
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[Log out]
My Scenarios  Science :
Erlglishl:" che | is | Mederlands
Far Field Primary Emission Source — Dispersion
Is the work performed indoors or outdoors? P
Choose sitz What is the room size of the work area? 22Az _
® Indoors -_Ch““e_i” Save Changes | Cancel | Motes
) Outdoors @

Benzene £ HZ
Description_ Return to Activity Configuration
Both the source and the worker are located indaors. The indoor environment should be enclosed by =
walls on each side and a roof on top. A garage with the garage door open should be treated as an
indoor environment. Dl‘spersmn is the movement of a
contaminant from a source
throughout the work area, giving rise
to varying spatial concentrations, The
dispersion is dependent on the size of
the workroom and the air changes in
this room (with personal exposure
levels being higher in a small poorly
ventilated room).

Note, if the room siza or air change
rate is between two categories, then
the next lower category should be
selected for a specific situation, e.g. a
200 m= room with 0.7 ACH should
have the multiplier for 100 m= and

= 0.3 ACH selected.

Previous ‘ | Next

[13 24-18] 24 1A AR SAQEW == 22
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My Scenarios  Science Support

Far Field Primary Emission Source — Dispersion

Is the work performed indoors or outHoors?

Choose site What is the room size of the work area?
* Indoars 100 m* i
J Outdoors @ What is the ventilation rate of the general ventilation N :
system in the wark area? Benzene §H M=
0.3ACH M Return to Activity Configuration

ACH = air changes per hour

Description Dispersion is the movement of a
Both the source and the worker are located indoors. The indoor environment should be enclosed by - contaminant from a saurce

walls on each side and a roof on top. A garage with the garage door open should be treated as an throughout the work area, giving rise
indoor environment. to varying spatial concentrations. The

dispersion is dependent on the size of
the workroom and the air changes in
this room (with personal exposure
levels being higher in a small poarly
ventilated room).

Note, if the room size or air change
rate is between two categories, then
the next lower calegury should be
selected for a specific situation, e.g. a
200 m* room with 0.7 ACH should
have the multiplier for 100 m* and
0.3 ACH selected.

| previous | | Next

[T19 24-19] AU A5 F7F AE &l oA

ADNANCED
REACH
Toow

My Scenarios  Sclence  Support

Far Field Primary Emission Source — Dispersion

1s the work performed indoors or outfoors?
Choose site Is the source located close to buildings?
) Indoors [Yes v]

® Outdoors @ Is the worker located further than 4 meters from this far

field source?

|Yes x Return to Activity Configuration
Description
Both the source and the worker are located outdoors. It is assumed there are two situations - Dispersion is the movement of a
ogt%&_)uora where the scenario may be located: close to buildings or away from buildings or other contaminant from a source
abstructions.

throughout the work area, giving rise
to varying spatial concentrations. The
dispersion is dependent on the size of
the workroom and the air changes in
this room {with personal exposure
levels being higher in a small poorly
ventilated room).

Mote, if the room size or air change
rate is between two categories, then
the next lower catagory should be
sefected for a specific situation, e.g. a
200 m? room with 0.7 ACH should
have the multiplier for 100 m* and
0.3 ACH selacted.

| Previous | | Next

[29 24-20]1 HA&ARI A5 F7F AR &2l oAl
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ART =2 RS F53t7] 93 49 ARE 25 #Qdsta 7Ygsid

(29 24-2119F 2L 9ol Yeal 4714 ‘Finish & Run” WE< Y3}
TE s AEd
IS

‘English | Deutsche | Francals | Nederlands

Scenario Overview — Configure Activities

Enable/ 0 P uick -8
No. Disable Name & Duration © Rgvisiun B2 Rz
‘Save Changes | Cancel | Motes
Benzene 2% A= Edit o PR :
1 oy 480 min S I Your scenario can consist of up to

o four activities. Assign each activity a
Configure activity... / name and dumﬁon%: minutes, The
activities together represent ene
working day and therefore the total
duration should be around 480°
minutes, ART assessments are still

2 [ possible if the duration deviates from
480 minutes, but estimates should be
treated with some caution as ART
variabllity estimates are based on
shift measurements.

If applicable, a non-expaosure period
3 - can be used and should be assigned a
duration in minutes.

Next to each activity name is a tick or
cross, indicating whether the activity
is ready for use.

a fa) Click Configure Activity to continue

E canfiguring your scenario until each
activity has a tick next to it. You will
then be able to click the Finish button
and run the mechanistic model.

Mon-exposure peried (optional) 0 min Edit

Total duration = 480 min

pravious | | Finish & Run |

[19 24-21] ART == =Y =9 d @A
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- ART =5 249 =9 2 [O9 24-22]=
sy

T3 A F Ak

- ZdA A =& F5 o]l 4FEFET 50, 75, 90, 95, 99 percentileo]]

s Inter-quartile, 80, 90, 95%

il

My Scenarios  Science S

ART — Exposure Predictions

ease set the options for the results.

Type of exposure Longterm v

Percentile iB_!Jth v ‘

Confidence interval ‘_Bg% v \
Estimate 76 mg/m®

Confidence Interval 19 mg/m3-990 mg/m?

This reprasents the air concentration in the worker's personal breathing zane outside of any
respiratory protection, Currently the effect of respiratory protection equipment is outside the

scope of ART,

Download your report: PDE  Excel

Reconfigure scenario Proceed to Bayesian Model

Notes

A=A e A =30,

In order to determine a "real world" exposure
value, please choose the type of expasure
that you are interested in, and an
appropriate percentile and level of
confidence.

[19 24-22] ART =& BH
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- MEASE =& =492 [O9 24-24] %o
o A sttt =% FAXI} A=
-4 JE= B2 EA, FAHEH) =

MEASE 1.02.01
Exposure Assessment Tool
For Metals And Inorganic Substances

Substance characteristics

Molecular weight {g/mol)

Melting point (*C)

Vapour pressure (Pa)

Physical form

Content in preparation (including alloys)

Operational conditions {OC)

Model parameters

Massive ohject

= 25%

Model parameters

Process category | 1 - Use in closed process, no likelihood of exposure

Process temperature ("C)
Scale of operation
Duration of exposure (minutes)

OCs used for dermal exposure assessment
Pattern of use

Pattern of exposure control

Caontact level

Risk management measures (RMM)
Implemented RMMs

RMM efficiency based on

Respiratory protective equipment (RPE)
Use of gloves

Exposure estimate

Dermal exposure estimate
Exposed skin area

Total dermal loading
Inhalation exposure estimate

on behalf of

e\

developed by =

L]
EBRE ° 3

Industrial use

> 240 minutes

Model parameters

Wide dispersive use

Direct handling

Extensive

Model parameters

N RMMs

Lower cenfidence limit

N RPE

Ne gloves

4141404

= N Hl

-

© 2009, 2010 EBRC Consulting GmbH

Very low fugacity (dustiness based)

Download most recent MEASE-Version

D. Vetter
Hannover, Germany

Exposure modifier

100%

Exposure modifier

Industrial use
100%

Expasure modifier
High dermal exposure potential
High dermal exposure potential
High dermal exposure potential

Exposure modifier

100%

100%
Exposure eslimate
500 pglcm?day
240 cm?

120 mg/day
0.001 mg/m*

Disclaimer

Report bugs to author
GNU General Public License

(1™

24-24] MEASE =4 3}d FA4
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O =2 54 AH dY
- 249 54 ARe =429 EAFH(g/moD, 5=3(C), 5715 Pa),
g4 e, EF=(Fs 2D W &F=F 7HAVE a7-d T
- =83 FH7F 1A A5-ols A (g/moD, 5=3(C), F71%(Pa)
AHEE WEA @814 Fou dA| == AR A fols EAF
1% ARE avsnz Foun
- EY A, 54, 719 AR ARV =E B ARRS)
=40 ARE AF d=stoior o vt MEASE RdlolA Z3t
7 F718ke did OFE FS AASL JoER Fho] FRIFXA
= A5olle HEE @& 28T T U
D B : 24.45 g/mol
2) =71 : 100kPa
Substance characteristics Model parameters R Exposure modifier
Molecular weight (g/mol)
Melting point (°C)
Vapour pressure (Pa) —
Physical form Sofd, high dustiness bt High fugacity (dustiness based)
Content in preparation (including alloys) > 25% ¥ 100%

(19 24-25] B4 B4 AR A9 oA (IA)

Substance characterisiics Model parameters R Exposure modifier
Molecutar weight (gimal) 2445 24 45 g/mol

Metting point (°C) -

Vapour pressure (Pa) 100 100 Pa

Physical form Liquid x Low fugacity {vapour pressure based)
Content in preparation (including alloys) > 25% udl 100%

[13 24-26] =4 EA AR A" AA (AAD
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oA z=AT B YEAHRE PROC, AHP25(C), AHEZY, =&

75 PROC HERE

g A = Rde LF/FE AGITHIH

24-27)
Operational conditions (OC) Mode! parameters R Exposure modifier
Process category ‘ 6 - Calendering operations ¥ Check PROC andlor physical fom
Process temperature (°C) -
Scale of operation Indusial use v Industrial use
Duration of exposure (minutes) > 240 minutes * I 100%
[28 24-27] @121 48 BRE &% 4g€3 A5 Al
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(0Cs used for dermal expostire assessment
Pattem of use

Pattem of exposure cantrol

Wode| parameters

Hon-dispersve use M

Non-girect handling b

R Exposure modifier
Wedium dermal exposure potental

Low dermal exposure potential

Contact level Intermittent ¥ Medium/high dermal exposure potental
[Z19 24-28] MR x==H7kel AT 2= A9 A
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Risk management measures (RMM) Mode! parameters R Exposure modifier
Implemented RMMs LEV {generic) ¥ 2%

RIM efficiency based on Lower confidencelimit ¥ (s reflectad in reduction factor above)
Respiratory protective equipment (RPE) APF =10 x 10%

Use of gloves Properly designed/selected glo v 10%

[Z2™ 24-29] fsiAdg =2 48 AA
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) =229 29 HE
= ol .o =35 ] 5?,] 5] ©l =z = ‘I U;‘I_E‘I_ 5] o
MEASE =& 29 FF37] 93 48 AEE =& F=d =l
= o1= ~30]1¢} o] == =R |7 A==}
Fa Z1dstd [O9 24-3019F Zo] =& FAHX|7F 4AHEd o
MEASE 1.02.01 © 2009, 2010 EBRC Consulting GmbH
Exposure Assessment Tool D. Vetter
For Metals And Inerganic Substances Hannover, Germany
Substance characteristics Model parameters R Exposure modifier
Molecular weight {g/mol) 24 45| 24.45 g/mol
Melting point (*C) —
Vapour pressure (Pa) 100, 100 Pa
Physical form Ligquid el Low fugacity (vapour pressure based)
Content in preparation (including alloys} > 25% il 100%
Operational conditions (OC) Model parameters R Exposure maodifier
Process category | 2 - Use in closed, continuous process with occasional controlled exposure - =
Process temperature ("C) —
Scale of operation Industrial use sl Industrial use
Duration of exposure (minutes) > 240 minutes hd . 100%
OCs used for dermal exposure assessment Model parameters R Exposure modifier
Pattern of use Non-dispersive use > Medium dermal exposure potential
Pattern of expasure control Non-direct handling i Low dermal exposure potential
Contact level Intermittent - Medium/high dermal exposure potential
Risk management measures (RMM) Model parameters R Exposure modifier
Implemented RMMs LEW (generic) P 22%
RMM efficiency based on Lower confidence limit 2 {as reflected in reduction factor abova)
Respiratory protective equipment (RPE) APF = 10 B 10%
Use of gloves Properly designed/selected glo 10%
Exposure estimate Exposure estimate
Dermal exposure estimate 0.05 pg/cm?day
Exposed skin area 480 cm?®
Total dermal leading 0.024 mg/day
Inhalation exposure estimate 0.022 mg/m*
developed by = on behalf of Disclaimer
® Report bugs to author
CIPL — P T I GNU General Public License
m I JIvVieEeladu X Download most recent MEASE-Version
=
[7% 24-30]1 MEASE =9 %9 g1
—=ug = } 3}o
O =22d 29 F &<
- L= pglo 30 " glH = 5l o = = -]g_
MEASE =5 242 5 2 97 =3 g W=EF FHAE
Al=35
il E_‘?_]_- I:I .
Exposure estimate Exposure estimate
Dermal exposure estimate OpA | U =22k » (.05 pglem?day
Exposed skin area 480 cm?
Total dermal loading 0.024 mg/day
. 3 = 0| S %
Inhalation exposure estimate RuPs=RaliEEsEs 0.022 mg/m®
_ = 1= = Z ol O
[Z19 24-31]1 MEASE 24 =& A &2l oAl



(B AAA 3% 8d) AHE o] &3t <A &l AAES FYPs. A
g9l PNEC® PECE A= wHluste] F3sty, IAAMAEZ FE3}
33}

{

3% 749 7leHo] I I =EHS 3 T FE, = PECsE TG
A A o gk PECs =& E3F 2 XA 38 748 F3) &AT &+ Idot
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2] 9 (Local) 5% 9 (Regional)
_ PFEClocalsed _ PECregsed
RCRIlocalsed= PNECeod RCRregsed= ~ PNECeed
- log Kow > 5 o]? - log Kow > 5 ©]%?
_ PEClocalsed |, _ PECregsed
PEC(ocalsed = AAE W Y $32| PEC (kge/kgwwt)
PECregsed = 375 W 39 22| PEC (kge/kgwwt)
PNEGoed = 2720l that PNEC (kge/kgwwt)
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RCRIlocalsoil= PNECorl RCRregsoil= PNECoi]

- log Kow > 5 ©]4? + log Kow > 5 ©]4?

.. PEClocalsoil .. PECregagric
RCRlocalsoil= PNECoi] x10 RCRregsoil= PNECoi] x10

TAA EY U AY £FY PEC (kge/kgwwt)
o 29 PEC (kge/kgwwt)
C (kge/kgwwt)

PECcalsoil = 4 309
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_ PECstp
RCRsp= PNECmicro— organisms

PEGtp = W% A a}5A2)du] W A9 $22] PEC (kgC/m)
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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)

N o o w =

-ATSDR (Agency for Toxic Substances and Disease Registry)

-CCRIS (Chemical Carcinogenesis Research Information System)

-GENETOX (Genetic Toxicology)

-HSDB (Hazardous Substances Data Bank)

9. NTP (National Toxicology Program)

10. OECD SIDS (Screening Information Dataset for High Volume Chemicals)

) REY B8

1L Td&4 At - SGEEAFRA2E (NCS)

2. 7HEAAGY - FelSEd EF B2 AYA2H

3. &2 - IR EFEA2E
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A3 4]
ECETOC TRA W ¥7} 7153t AlE HF (PCProduct Category)

k

ol kA E HF(AC; Article Category)

T2 HE E5 AE 5=
PC1 A, AGE
PC2 A4
PC3 FNARAE
PC4 S AYAE
PCT e S% Y g
PC8 AZA
PCYa FeA, AYE, AU, 25y
PC9b 3, ¥E, 41, &
PC9c &7 e
PCI1 i
PCI12 HE
PC13 A5
PC14 2% 29 A9 A%
PCI5 NS w9 Ad AE
PCl6 ERE]
PC17 RIS
PC18 Y3 9 EY
PC19 uf] 7] A
PC20 pH 2871, $3A. FAA, Z34 2o AF
PC21 A438 gstEd
A PC23 A A g, 9A, okRY, 4 A AE
= PC24 &2, I 3 e AF
PC25 =25 T+
PC26 Folst HE YA, nhiel 9 4 AF
PC27 ANERSAE
PC28 &
PC29 A of
PC30 3 sgE
PC31 FYA, o2 THE
PC32 zor] 2vl 9 HYE
PC33 HEE A
PC34 Ne AE vHRE 9 £y AE
PC35 (SWE AE TP A4 2 32 AE
PC36 A7
PC37 4 =4
PC38 84 3 4 AF B9 AF
PC39 SAE, A AYEE
PC40 FEE
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TE e R AFE =5
AC1 22
AC2 1A, AAAF, A71178A4 A&
AC3 A7) e 32 AA
AC4 E, Aa, ARE, fE, Ay AF
AC5 EENECE R
g AC e A%
AC7 =5 A%
AC8 Fol AF
AC10 s AF
ACl1 W AlE
AC13 ZekzE AF
%2: ECHA(2010). Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure
estimation

— 258 —



3etEd £ 8F AAS ECETOC TRA U EFAA

. PC o
$EEF | A% $EERA weoc PC AE B7
1 54 2 Fa3A PC2 2
9 A2, welg PCl1 HEA, AHE
3 doj2E Z74) PC3 71 B EAF
4 LA A
PC4 EE5A 3 AW A F
5 35
PC25 75 7hEfr
6 A 297 7 PC24 S8R/, 282 2 BE AF
7 271 WA A
E_o]g]_ HTE oA
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o pC3 A Y=,
e g AF
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PO | wma w 5x Az
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10 A A PC9c g, 9E, 4, HE
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pezs e 8 44 AE
PC32 e v 4 SgE
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s 434 1 FEE w9l
Dder Ay v 9 mg/kg/day
PI ANE BE ¥ glg
CA HEHH cm?
73 Dder = (Pl X CA X FQ x TL x D x 1000) / BW FQ A_}%‘ﬂg— events/day
TL Z T cm
D iR glcm®
1000 H 3HA
BW AF kg
Doral AT =& 9 mg/kg/day
PI ANE BE ¥ glg
\i A2 AFE cm®
7T Doral = (Pl x V X FQ X D x 1000) / BW FQ AERIE events/day
D 1= glem’
1000 L% ES
BW Az kg

Z2]: ECHA(2010). Guidance on information requirements and chemical safety assessment Chapter R.15: Consumer exposure estimation

— 264 —



AE-E3 &4
1 T3l == Bl 48 5 A
2 EAE WA (Ex. % - 1)
3 AR st A (HAeds)
4 gl 9 BEAQAAE o9 AR/ AH/ T
[f5 2 A& A9
5 fre 2 AE - dnl
6 A Eokd /x4
[FRA2EY WA
7 A #E/H%
8 A&
9 247171 &4
10 347171 A4
1 T B3 =X
12 e Ee] A4 9 A
13 Hro A4 9 A
14 H7E A 9 A
B #d]
15 A7 A - (FEA) 29
16 253 22 9 Ay
17 T AA] - Y =
18 TAHTIEA - TEFE
19 T2 AA] - 543 A4
[y 84 3]
20 EEEE
(243 A4
21 ool A2
2 A4 &9
3 ARG 5
24 =
25 ZUHEY
26 AZAR
[ABAZEFA 2 ALEE]
27 A4 9 AARE
MY BEAH)]
28 AA B3
29 & B3
30 387 HE
31 otH /i BT
[$FAEZA]
32 | egA824
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= IC=1. 4 92

—

EU 33&4 WjESAsT

Gt

Table ALl - A Zol g WEA S
0 A WeA s
B4AEmgl) | $719¥(Pa) | EEMC | MC=1 | MC=1c | MC =30
a 0 0 0.00001
1-10 0 0.00001 0.0001
0] 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)
o {1,000 0.02
>1,000 0.003
E¥ 0.0001
(1) : Default
Table A2.1 - &3HEADA it wlEA S
A CE ol & A &
E 83 = (mgL) %71%4(Pa) | EEMC | MC=1b | MC=1c | MC =30
<10 0.0005 0.001 0.0025
07 10-100 0.001 0.0025 0.005
100-1,000 0.0025 0.005 0.01
>1,000 0.005 0.01 0.025
T(tonnes/ year)
¥ (1,000 0.02
>1,000 0.003
E 0.0001
(1) : Default
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Table A3.1 - AF4A AR dig vjEA+
Hl| &4
e &4+
7] A EF AHH EF
obe] FAAY UC 9 e UCY .
Default 3k 01 01 0
3 (el 2E EA) 1 0 0
Al A z3) A
9(Al oxﬂ% %{PX11),Z10(_Z1 A, 0 01 04
36(F5/FEFTHA)
19(¥ ) 0 0.05 0.95*
26(AF /AR 7}l 0 0 0.05
38(A=H 5 A), 50(AHEA) 0.05 0.1 0.85*
41(e o5, 18 0 0 0.1
£(SIoFE, N 0 0
48(&-m Al 1 0 0
*2 regional 7} continental TFEA FHEFSE 71 UmA UCE A3 o7 7}
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= IC=2: 35F 9 7= =3
A Z Table Al.1
T3 (&A) Table A21

A A A8 Table A3.2

Table A3.2 - IC=2: 3}5t&<%: 7= ststEd Aol A= AbEel g WA

A e

2855 (mgl) 273 (Pa) 7] A4 £
<100 0.65 0.25 0.0005
<100 100-1,000 0.8 0.1 0.0025
>1,000 0.95 0.05 0.001

<100 04 0.5 0.005

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

<100 0.25 0.65 0.005

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

<100 0.05 0.85 0.005

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

AAH AE: HET 5 oS
ANEAY : HET F U
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= IC = 3: 8834 . &8 AgH = gs5ER
A Z

Table A1.1 for UC # 33 (&%HA)

Table A1.2 for UC = 33 (%A

Table Al.2 - IC = 3: 3}8t&% « FAol AHEH = EAUC = 3320 A9l gt
H| ZA| 5
S H v & A &
o A BEgis |
%71%Pa) | EEMC| MC=1a | MC=1b MC = 1c
mgt) |~
1 0 0 0
1-10 0 0 0.00001
0] 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
% T(tonnes/ year)
" <1,000 0.02
4 >1,000 0.003
A4 0
E 0 0.00001 0.0001
T3(ZA) Table A2.1
A9 A A8 Table A3.3
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Table A3.3 IC = 3: 543H8<] : Aol ALLEE SEHEAA o)A 24H AL
7

3H ) & A
ojf % A=A e I |y
W g8d= Z71%Pa) | EEMC | MC=1b MC = 1c MC = 3%
(mg/L)
1 0 0 0.00001
1-10 0 0 0.0001
] 10-100 0 0.00001 0.001
100-1,000 0.00001 0.0001 0.01
1,000-10,000 0.0001 0.001 0.025
>10,000 0.001 0.005 0.05
34 T(tonnes/ year)
o <1,000 0.02
o4 >1,000 0.007 0.0005
212 0
=0 0.0001
(1) : Default
¥ Fz - UC 33(53ADe g’

. 2QE g oA MBS AuAT} B
@ﬂtﬁ%@%ﬁﬂ%@qﬂrwwVJ%fq@xm_ffw

AR g HET

N

AEAe . A4

N
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« IC = A7 AAAY
A Z Table Al.1
T3 (&A) Table A21

A A A8 Table A3.4

Table A3.4 IC = 4:RA7[AAAIF A A2 Aol T wj &A=

WA S v & A 5
43 E(mgL) %7 %H(Pa) MC =2 MC = 30
<100 0.0005 0.0005
7]
>100 0.0005 0.001
5 0.0001 0.005
o 0.0001 0.01
(1) : Default
AR AL HEE £ oS
H71=Ag . HALE F fl=
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- IC =5 /A &=

A|Z Table Al.l for UC = 9(AIAAI2}F H7HA), 15(33%F)
A Z

Table A1.2 for UC = 9, 15

(RFefell A4k < 1,000 tonnes/year Table Al.1 4 -&)

Table Al.2 - IC = 5: 7QA/7FA oA Azl the wjEA S+

o o AEAF
ESoEmgl) | 590) | bach 34 | ased)
7] 0.000001 0.000001
72 3) 4
1y 9= 0 0
1) H] o] AU A | et ethoxylationZ ¥z} ol AHEGA 2 A4t
2) d& &9, 2ol AU sulphonation®} sulphation
3) MIE AlUElL #Ae] mE™E <03 % (o] 4% = 0.003)
4) Wi Ayl A0 mEE <01 % (Hoe 4% = 0.001)
E3H(&A) Table A2.1 for UC# 9 (M AL H7HA) and 15 (343F)

E3 (A1) Table A2.2 for UC = 9 (AAA<} H7HA) and 15 (3HF)

Table A2.2 - IC = 5: ZHU/7FH A EH(EAD izt WA+

e S
i %(fgj‘f 2%Ps) | FAAY 2| Auw 2w | 94 SENES
7] 0.0002 0.002 0.00002 0.0002
H 0.0001 0.00001 0.0009 0.0009
18 Hr7& 0.0073 0.0081 0.0032 0.0081

NN A AL : Table A4.1
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Table Ad.1 - IC = 5: ZRA/7FH A 7HQAA ALG-oll thet v EAl<

i A .
ufl A - vl A 4
ucC =8 E(mgl)| F71%(Pa)
2,7,89, 10, 11, 15, 41, 47, 50 0
3 1
5 0.0005
<5,000 0
26
>5,000 0.01
<5,000 0
35
>5,000 0.05
<100 0.05
% 100-2,500 0.2
2,500-10,000 05
>10,000 09
38(A = Al) 0.01
38(5°F B8 0.05
<100 0.05
38(5 <, Nt E) 100-5,000 0.1
>5,000 08
<10 0.005
o] 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 0.25
>10,000 0.4
48, 55
<10 0.0015
10-100 0.025
100-1,000 100-1,000 0.1
1,000-10,000 0.15
>10,000 0.225
<10 0.00075
10-100 0.03
>1,000 100-1,000 0.075
1,000-10,000 0.125
>10,000 0.175
A #5 5, 35(AHE3k AF) 0.0005
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uj F - vl & A &
uC =8AEmgl)  F7194(Pa)
) <25 0
2(H2A)
>25 0.005
3lIRE BALA),
537 A A, 1901 &), 0
35(& 2/ H7HA)
7 0.01
8(7H8-& AF) 0.95
8(3H4E) 08
915 1
50 0.99
10( 8 A ) 1
10(3H4-%) 08
10(24H 05
11 08
26 0.025
<2,500 08
36(3H4F) 2,500-10,000 05
o >10,000 0.1
s <100 0.9
. 100-2,500 08
3(HEAE) 2,500-10,000 05
>10,000 0.1
<100 05
100-2,500 03
36(7) EF ’
(71¥1) 2,500-10,000 02
>10,000 0.05
38(A 2A) 0
38(5%F A48 0
38(5 %, NETE) 0.1
412189 0.25
4173 0.05
47 0.9
<10 0.1
10-100 02
48, 55 100-1,000 0.4
>1,000 06
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SH .
ufl A v &A1&
ucC T80 E(mgl)| F71%(Pa)
2 0.0001
3, 36, 41 0
5 0.0005
7 0.001
87 & A1) 0.01
8(3H4%) 0.001
9,15 0
47, 50 0.01
10 (AIABAF) 0.002
10(3H4#) 0.0001
10(71€h) 0.01
o 11 0.0001
19 1
26, 35 0.002
BAHYEFE  AxAl, 5 0.9
<100 0.05
38(FY, NATE) 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

H/EAY : 488 F 9

lo
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- IC=6: 3899
A|Z Table Al.1 for UC#9 (M7, A& A]) and 15 (373%)
A|Z Table A1.2 for UC = 9 and 15
(Yhefol] A AkeFo]l < 1000 tonnes/year®]™ Table Al.1l % &)
E3¢(&=A) Table A21 for UC = 9 (MA/AIHA)
T3(ZA) Table A2.2 for UC = 9 (A& /A H A
A+ A A8 Table A3.5

Table A3.5 - IC = 6: F&FHolA 2FH2 Aol th3t wiEA

3H vl & A &
ucC 7] ¥ EY
9 <1,000 tonnes/year 0.0025 0.9 0.05
» 1,000 tonnes/year 0 1
39 T, EYA A 0.1 0.05 0.8
A 7| Ef 0.05 045 045

AAA AE A8 5 U
WAEAE ;A48T 5 %S
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- IC = 7: 7F57H84Y
A% Table Al.1 for UC = 10 (ZHA4A))

Table A1.3 for UC = 10 (244

Table Al.3 - IC = 7: 7}=57F&ARd Al A AAHUC = 1091 -9l thgk s EA

. S .
uf A 285% (mgl) 27 (Pa) vl A 4
) 7] 0.0008
<2,000 0.015
2,000-10,000 0.02
# 5 10,000-100,000 0.03
100,000-500,000 0.05
>500,000 0.06
B9 0.0001
T3 (&A) Table A21
2+ A A8 Table A3.6
Table A3.6 - IC = 7: 7}=7Fg Ak oll Al AFA 2] AR&oll Tig w4+
WA SH vl A 4
E 835 (mgL) 371 (Pa) BEE MC MC =2 MC = 3@
7] <100 <100 0.001
<100 >100 0.01
>100 0
¥ <100 0.05 0.9
100-1,000 0.15 0.99
>1,000 0.25 0.99
EoF 0.01
(1) Default

AAA g 48T 5 9e
ANRAY A8 F Ye
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» IC = 8 &FF, A9 9 734y
A Z Table A1.1
E3H(EA)

Table A2.2 for UC = 29

& 35

Table A2.1 for UC # 29(E@HZA|) & 35(+&/3H7HA)

= A 4
) 4| 2o
A 2895 (mgl) 271% (Pa) e
<1 0.00005
1-10 0.00001
7] 10-100 0.0005
100-1,000 0.0025
>1,000 0.025
H 0.002
Eok 0.00001

A3 A A8 Table A3.7

Table A3.7 - IC = 8 &<, Ald B 7heatdolA b33 Abgol dhigt wiEAs

A A HEA S
UC # 29 & 35 | E83=(mgl) MC =2 MC = 3®
7] 0 0.25
<100 0.05 05
b: 100-1,000 0.1 05
>1,000 0.25 05
Eok 0 0.05
. A r o a
H =
A UC = 29 & 35 log. Henry A s
< 0.0002
H71 =2 0.002
P = AH 0.185
T FA + GEARA S 0.316
Eof | 0.0001
(1) Default
AAH A AT 5 Qe
HrIEX48 . ALY F QU
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A Z Table Al.1
T3(ZA) Table A2.1

A3 A A8 Table A3.8

Table A3.8 - IC = 9: A8 2 AgA oA

M Al AFA ARG =A
H N
) A . vl Z&A
=83 E(mg/l) 3719 (Pa)

<1 0.0001

1-10 0.0005

7] 10-100 0.001
100-1,000 0.005
>1,000 0.01

# 4 0.0005
EY 0.001

MRNAH AFE Table A4.2

Table A4.2 - IC = 9: 45 L A54H

JollM A=A Aol thek viEA s

e | = LIS

. 4 Hl .
A 2485 (mel) 2715 (Pa) AT

10 0.005

10-100 0.015

o 7] 100-1,000 0.15
1,000-10,000 0.4
>10,000 0.6

H T 0.0005

AET 0.0001

B ok 0.0001

A7 A A8Y 5 9

lo
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IC = 10: A Y]

A Z Table Al.1
EF(EA) Table A21 AR FA|(AAN A AHEE = E3h(&=A) 718 3
Table A2.3 1= Y59 A=xoA UC=42(333}e=) & 7]E} UC
Table A2.3 - IC = 10: AP A EIHEZANTHE W59 A=A UC=42(E33+E)
2 7]e} UC )l tigt vj&AS4
L] N
= H = A~
A 2713 (Pa) A<
A4 4% oA 0
<1 0.0001
1-10 0.001
7] e
e )5S 10-100 03
100-1,000 0.7
>1,000 0.99
o A% A% A 0.99
A 7E 7= 0.002
=0 0.00025
2Fq A A& Table A3.9
Table A3.9 - IC = 10: ARG A A A A& gk vl ESA <+
Al A4 w275
2718k (Pa) MC =2 MC = 3%
I1PAE (4, I8 0
<1 0.000035
] 1-10 0.00025
a4k 10-100 0.0075
100-1,000 0.025
>1,000 0.075
1AS (4, &) 0
o &89
AT | 95 asaAAE4) 015
-4k 0.8
o 18 9% (3, B8 0
° uko] 0.00025
(1) Default
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W1 A AR Table A4.3

Table A4.3 - IC = 10: ARl A 7HQAA AL-G-oll thet viEAl<

_ ) o
A UC = 2#3%8) o4 899 daA AEAT
7] 0
A 04
E9 0
H7]& *8] Table A5.1
Table A5.1 - IC = 10: AFA4AIA T2 8 Aol ghat w25
3
o A UC = 42(%33%HE) 23 = i EA 5
#8909 dAA ST (Pa)
<1 0.000005
1-10 0.000025
7] 10-100 0.00075
100-1,000 0.0025
>1,000 0.01
9 5 0.2
E9 0
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» IC = 11:Z99 44

A Z Table Al.1
E3(&A) Table A2.1

4Hd A ARE Table A3.10 T&%H-8 37 (Polymerisation)

TE F39 sEEd tidt UCE 43, g Aola g3} Zo] & ¢
I S EA(UC 43 A ZHEA)
I Zw(UC 43 3AHx=HA)

1 7AAA, AA, AGA, WA FA(UC 43 FH2-A), 713
(UC53 7+&H-Al) &

57]_ %—1}\% u;H ,‘g_;g] & llA.lﬂj‘Ll_ "B E__

- 282 —



Table A3.10 - IC = 11:&8 ™ AFFelA AHE AL(ETES A g &A=

3H WEAs
A =8I = cdhls i 9 11 9 III
(mg /L) (Pa) =4 A4 =4 24 4 A4
<1 0.00001 | 0.00001 0 0 0 0
1-10 0.0001 | 0.0001 0 0 0 0
9] 10-100 0.001 0.001 0 0 0 0
100-1,000 0.01 0.01 0.0005 | 0.0005 0 0
1,000-10,000 | 0.05 0.05 0.001 0.001 | 0.0005 | 0.0005
>10,000 0.05 0.05 0.01 0.01 0.001 0.001
<10 0.00001 0 0.005 0 0.0005 0
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
cor <5,000 0 0 0.0005 | 0.0005 | 0.00025 | 0.00025
>5,000 0 0 0 0 0 0

A A8 Table A3.11 ZE# FA

- ZYv A F A stenE e g2y 2o FEH:
A €7t T4
B #7434 A A
- WEATE AT FEEH FFo| v o] 7EF
I (A, B) H7FA - UC7(BA7] AL A, 2231/ A /G A)),

49(F78 A, 5571 Ek(l: F4FsEA)

I (A) 7F&A] : UCA7(A A /7 81531 A)

III (A,B) &l : UC48(8-mAl)

IV (AB) &4 H=xA| : UC6(H & WAA), UC35(=S/ A 7HA)
V (B) A3HAl - UC43(zAH =4, o: 7HAA)

WAFAZA - UCA3(FH - A TFA)
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Table A3.11 - IC = 11:&2]™ 2FdollA 4Fd& AR(ZE™ &)l it siEA

WA A H W EAF 88239
%715 (Pa) FE=A(T) A B 43
q <300/ LS 0.001 0
>300 0.0005 0
<300/ LS 0.0025 0
1-100 >300 0.001 0 !
100 <300/ ¢T8ls 0.01 0
>300 0.005 0
<400/ &8l 0.01 m
>400 0.005
<100 0.1 0.1
100-1,000 0.25 0.25 m
1,000-10,000 0.5 05
7] >10,000 0.75 0.75
q <300/ LS 0.01 0
>300 0.005 0
<300/ &49& 0.025 0
1-100 >300 0.01 0 v
100 <300/ ¢S 0.1 0
- >300 0.05 0
<100 0.075
100-1,000 0.15 v
1,000-10,000 0.25
>10,000 0.35
0.0005 0.0005 I
0.001 0 il
#H 0 0 111
0.0005 0.0005 A%
0.00005 \Y
0.0001 0.0001 I
0.0005 0 il
Eok 0.00001 0.00001 I
0.001 0.001 A%
0.00001 V

AAA Mg AET F U

H7EAHE : o127 1 EHA &S
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= IC =12: I, Fo] 9 ggFA 4

A %

HAH A

Table Al.1 for UC = 10 (24 A)

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

Table A2.1 for UC = 45 (FA7] EY)

Table A2.1 for UC = 45 (EAl7] EUY)

Table A3.12 - IC = 12:

Table A3.12 &g o

&)l
oA & H &4
UC Z7]%}(Pa) MC =2 MC = 30
<100 0 0.01
Hze 100-1,000 0.05 0.2
1,000-10,000 0.25 05
>10,000 05 0.75
10(ZAA)),
W7 s@anEy) 0
<100 0.05
100-1,000 03
48(870A) 1,000-10,000 0.65
>10,000 0.85
E43E (mg/L) MC =2 MC = 30
<100 0.0001 0.01
HZE 100-1,000 0.005 0.05
>1,000 0.001 0.1
(M A A} A 0.9
4 10(ZHA A,
(57 EV) oo
<100 0.0005
48(-&-m Al) 100-1,000 0.001
>1,000 0.005
571 % (Pa) MC =2 MC = 30
Eo A A <100 0.0015 0.0015
100-1,000 0.0001 0.0001
1,000-10,000 0.00001 0.00001
>10,000 0 0
(1) Default
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HAH A

Table A3.13 - IC = 12: Hx=, Fo] W 3 4P A
Aabol thek v A

Table A3.13 H3, Zo|, 33t A4t

/\].04;5%]

AEEE, Fol, BB

WA chd *
uC E 435 (mgl) Z7] %} (Pa) MC =2 MC = 3@
<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 0.85 0.85
<100 100-500 0.75 0.75
>500 05 05
<100 0.875 0.875
Hze 100-1,000 100-500 0.85 0.85
= >500 0.75 0.75
<100 0.9 0.9
1,000-10,000 100-500 0.875 0.875
>500 0.85 0.85
>10,000 - 0.95 0.95
10(ZHA A):
¥ 1z 98,
I cole 0.023 0.023
A E8 0.04 0.04
A AR, 0.055 0.055
ool ) '
AlAHod g
o /‘jok‘;] o 0.028 0.028
A E, ol
Jorsie) o 0.079 0.079
-Z YA 0.064 0.064
20(5471,%47),
(=) 0.05 0.05
<100 0.0015 0.0015
o A 100-1,000 0.0001 0.0001
1,000-10,000 0.00001 0.00001
>10,000 0 0
(1) Default

MAA ARG - AL o &
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5 7] 2 ] Table A5.2

Table A5.2 - IC =

12 8 Fol 3 T Aol Al A/ EH ol h@ A4S

T AE) A F
7] 0
UC 10 (ZAA) 01
UC 45(5A7] EY) Fol fF3 o thsf

o 0.2

-3 0.01

# 4 SRR 0.15

IR ES 0.01

_ZAA 0.1

RAL 0.05

e B 1) o] A& 0.2

0
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« IC = 13: A E7}H34HY

= 10 (244

A= Table ALl for UC = 10 (24
Table A1.3 for UC
EH(=EA) Table A2.1

Table A3.14 - IC = 13: A&7F&4Fd ol A

Table A3.14 UC =10 (2

Aol thet #H<

AP A Aol Wi v EAlS

L A H W EA%F
E43E (mgh) Z7]9 (Pa) UCc<>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
7] >1,000 0.05
<100 0.005
>10,000 100-1,000 0.01
>1,000 0.025
SE
Batch %14} 0.0007
d54 24
-thermosol/ &4+ 0.05
-7| e} 0.0025
-ZYE 0.0025
el %S
43 = (mg/L) Z71% (Pa) UC<>10
<100 0.85
<100 100-1,000 0.75
1,000-10,000 0.5
<100 0.875
o5 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

Wl EAS= (BF) = WiEASF o
E1 =A/(1+K*B)B=1/mE Y Hl & B & : &
A3, K4S

AFHED + MEAF ‘24, A, AH(E2)
E gk = 10kg AH/1L &)
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SEEE

Table A3.14 - IC

Table A3.14(A1%)

- 13 A BALZA oA A A

SH UC = 10
¥ #% HA 79 K A B E2
wa i 115 5 1 0.055
zZdH 115 2 05 0.12
23 Batch 73 1 01 ® 0.01
WS- - 23 Batch 190 1 01" 0.01
e - Batch 23 1 017" 0.01
g - Yut Batch 57 1 01" 0.01
o1 % A& 190 5 1 0.055
=z 190 2 05 0.12
5 A& 40 5 1 0.055
zdH 40 2 05 0.12
A+ - 1503 Batch 90 1 01" 0.01
2k - >1503 Batch 190 1 017" 0.01
A7) A Batch 990 1 0179 0.01
Azoic (naphtole) i 30 > ! 0.0
ZdH 30 2 05 0.12
=5 594 Batch 150 1 01" 0.01
s A& 5000 5 1 0.055
=z 5000 2 05 0.12
o 2 go ue sy A& 190 5 1 0.055
ZUH 190 2 05 0.12
& e A OF Batch 90 1 0179 0.01

(1) Default

Table A3.14 - IC = 13: A &7}-&4k

Holl A A=A Aol tha v A

WA SH LE%ES
B4 =(mgl) %71% (Pa) UC<>10 UC=10
0.005
<100 0.05
<100 100-500 0.15
EY >500 04
<100 0.025
>100 100-500 0.05
>500 0.15
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MAA A& Table A4.4

Table A4.4 - IC = 13: A7ttt olA AAZ A&l ik wfj A<

oA L) vl A &
E&84% (mgl) UC = 10@
7] 0
<250 0.1
P 250-1,000 0.15
T 1,000-5,000 0.2
>5,000 0.3
EoF 0

(1) UC = 10 o cis} Ak 8. ol: Batch RAE 41%lol ola) RAH o2 A14H

rlr

..
%3

A EAHY AT 5 AL
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- IC = 14: ¥ E, A € Y2(Fd) 44

A % Table Al.1
S EA) Table A2.1

A A ALE Table A3.15
Table A3.15 - IC = 14: #HIQJQE, 27 = Y2=Hd) Aol 23 A& gk

Hlj A <+
S Hj & A &
LR =& = 1% P o x
e (mgl) (Pa) A 4
3l 2E EAA) - - 1
10(ZH44 7)),
14(F-41 S A A), - - 0 0
20(F%471,5471)
50 (A& A) - - 0 -
i i <10 0 0
47(A3HA, A B ZRA), - 10 - 500 0 0.001
52(8 8 =4 A, 55(71 € - 500 - 5,000 0.01 0.05
- > 5,000 0.05 0.15
48 (£vlA) - - 0.8 0.9
3ol ZE EAA) - - - 0
10(ZH44 A1),
14(F-A A A, - - 0.005 0.001
20(F471,5471)
< 10 - 0.005
¥ 50 (AHEAA]) 10 - 100 - 0.01
> 100 - 0.05 -
47(A3HA|, 7 5521 A), <10 - 0.005 0.001
52(8 3 =4 A, 10 - 100 - 0.01 0.005
55(71EH > 100 - 0.05 0.01
48 (A - - 0.1 0.02
32 E EAA) - - - 0
10(ZHAA)),
14(F-41 S A A), - - 0.005 0.005
o 20(+947],53171)
50 (A3 A) - - 0.005
47(A A, A 352 A),
52084 247, 55(71Eh - 0.005 0.005
48 (&miAl) - - 0.001 0.001

H71=AE 88 & 8=
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= IC = 16: 384 « EE3 714

A Z Table Al.1
S3H(=A) Table A2.1

AR A A& Table A3.16

Table A3.16 - IC = 16: ¥4t : BRI Z[A oA 4FFA ARgol gk
v = A <=
a4 il A5
431 E(mgl) Z71% (Pa) MC=2 | MC=3(1) | MC=14
<10 0.0001 0.001 0.01
10-100 0.001 0.01 0.1
<100 100-1,000 0.01 0.1 0.25
1,000-10,000 0.1 05 0.7
>10,000 05 0.75 0.9
<10 0.00001 0.0001 0.001
9] 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
b 100-1,000 100-1,000 0.001 0.01 0.1
1,000-10,000 0.0001 0.001 0.05
>10,000 0.00001 0.0001 0.001
<10 05 0.75 0.9
10-100 0.1 05 07
=1,000 100-1,000 0.01 0.1 0.25
1,000-10,000 0.001 0.01 0.1
>10,000 0.0001 0.001 0.01
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WA e ol &4 5
E43 =(mgl) %71 (Pa) MC=2 | MC=3(1)| MC=4
<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
B9 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
A ARG Table A3.16
Hr7=xg : 48F F =
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S} S =W AR F A 3 AR disl Bt
3. R Hdoedd ¢ B4 v - o Y(wide dispersive sources)
< = A= FE9 regional assessment$} 7 o7 HjEHE )
H(a single point source) &2 F4FHA 1™ AU (wide dispersive

183 A R 3 29 =S HrhstE local assessmentZ}
JdAR0Y. M= q4EY S4sEc AYHE 1EY AHeEE ALY o
HZAEEE AMSEATHIR D EsEs dAdes2 +8 374 wjdd o7,
=W E), IAdE, EGAd ois] A4t=Elm, o]& Predicted Environmental
Concentration (PEC)&} H-Et}. PECE 7|22 AIYA/AT SF 2 Fd wE
ABENA Y] =EFE(RA G o]/ ofFoll thdk o]x} =A(secondary poisoning) -5
E3HI ALY T HHFS S & Ut

M= 2 (Region)

_'I’ ZX)5 F2(Local)

Hid 5=

[Z29 1] B7133e] 5% 34 (European chemicals
bureau. 2003)



1. A= = 7 7HRegional assessment)

o ogodoa] Hode W By
TEc Axs tiEzste oA HrtEo. H=
=429 TH+= WlE o|%F olsd ¥ Ao ¢ U

Aol A& FE(ocal scale)ol| A2l FEf2t E}EE}.
A A JdAY dWiEdEo]l §A E4bEO & d
o] &, &3 T T SAAAH S| HAEA H

ZHEYH wEsEs B4
%E(regional scale)l A
Pé ]E}h

1HHEY. =, vj& ZHinter-media) ©]5 3 E3f 7]Z}to] Al
ZghE ook 513} metA Ao R BAFEE A HsAE, ols
s dA4RH = FFS A A ste =y tufA FE R o)
AL-&-E o

o] A Zt7tel 37 mARe BE HEL 4AT £EE A(HHOE
dojyes AoR 71435y, S8 Aol Ad & S 557 At met
HalA] A 2 W& J3l= A ArA el (steady-state)d] =71 A4ArHETH

7+ ; .
w3t o]FHA A4tEl A FE(regional concentrations)= A & =(local
concentrations)& A4S o w7 F% FHOoE ASHTH

2. AFdA F29 37} (local assessment)
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A AR e AYFoE WEH =2AHHY At &7
o 2719 EFmixing# FHFEHA 7] T G4A, ELF FHIIERA)
2o Fzo o3 JInts 1 ALt mEka 23 degradation)ur
Blrj Al 29 o] T g Z2AlaE AYA 7R d3Fsn A4tdAs
NHEA e

[28 2l AR TR v Az zF wjd Abolo Ao o Huj
Z2A2E YER AT

fon

(29 2] Ar R arRelA o] &8 ¢ AFFAIE A Y] wE AluEl L
(ECHA, 2010)

RS IREE EERE

dd A HE AdEles A Lddd 58 AEEREH Ur]ek &,

Egog ojRolxE F¢E weldth
WEEE Hodus 54 EoldA t/ls HA Wil ¥ F kol
olup: A9 32 aelstel AHr, Bag 4% A5t #4539

TA =
plant, WWTP) = S A 6}—’??1?4/\] A (municipal sewage treatment plant,
STP) A HlZ3l= A$ES u#ste] AT oy APAH & A



A el Fo WEFL

= ® &
FHANAME STP E£#HAE & A (agricultural
5 A

gl Aot EYEEE 79
soiDell &8 W& F= LHEAR, UGN E o]E E‘%W oL
712 wEd 229 A AH(deposition) S Eaf dojvtes A 1t

U, B4H3 Ab&(wide dispersive uses)ol]l W& wj&

EZo EAHH ALgdd mE & AvAY FF FI(ETFE, vlAHY
3AF Z3he] B ol &AEC Y3 EHol AEEHE HAAANA HiEFHE
A5 9rgt. a8y =49 48 AR&(wide dispersive use)ell wE
HjZo 3t QLAEE AP FEA dafiA Briste AL 1 HxY
Hj &2 4k o)t sloets 150 A EF HolHA FTFHOEE
Hedde FHE HjZFo] o]FoX& ZFHts T3t wekA v EFo]
Z1EAdow HEAY WY stAgAAERE Bolx AZdH Fo wlEXHe
ASRbE adety, AfAoE HodAoR UFEHE Sty A A A
EZo wlE&w yHHEAY. 1 v E4HF Ab&(wide dispersive uses)el wE
7ot EYozd AHHPZA HjES AYAE TRAAE LB EHA Fon
A= FRoAY 1 HTT



1. A= FFX(regional scale)

=49 M= JFE(regional) HiE&L A3t X &EH o7 WAt 7EA ST
et Hit = FHEA F5)2 A= P E(regional scale)] g 3l
(steady-state) B2 = At W& £5& o] &34 A4HFAT. a8

B4 FZ(PEOE oloA= AMAEHE 7 FAHANA A7 54 A5 vludn.

ol &

53], tFo 2o W& F ARV AA H—X#Qi Tyt A
o2 JpAR%S 3 AA A S(marketing yeane WlEL AW E A& w g
ANAol wjEeo] falA2E, 2o “market history’ 9} market future“7}
a3 94 Ive AS nHEto o ok kA 5 F A (registran) &
222 EF o AA-F7](product-cycle)7t A4 AEl(steady state)o] =2s}t
Ao dis] Aok s}, o3t A AEl(steady state)= AZF Fuj)EF
(volume)o] Ar&7]gk #o #H7] HeE=Ho & AFo= ﬂﬂllﬂﬂﬂr Ee
AACEZREH A HAAHES AU dv A5 Y3l =S vt
metA ol gk A-g, dAe of AH&7IZF E<t lw«l vl &
ATE w3t A3t =

2. AFg9A F=(ocal scale)

49 A wiZ(ocal releases)2 ALALTE S22 A + U
A&7 W= 5 A9 AT wiE & g =9
2209 HPLd)ESS WiEET. trlsh 229

Hd o2 A, oA wjEo] dFF F

O AL 24A o Z FHAFE o n it

I gREe] gtEdo] APHow EYo WEHA o EFL
A Amss vme) @ SRR, $4 YR &L HE x|
AAHQ WEo] F WA =gy AT EF A FEFH AT
A%, olf@d WS 1% Fu3 w4 Zdvl 1¥HE Az FE9} vlws)
Tha @712 4Fe JhR. geld 24 5EF A, S JEEL
A7zte] B FFEOR R2EGT JPYEH, oA A BE HE &=
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3d. &7 wAHssEY 718 #@&

A=3t A4 e PECs= wEluvel fAoA =9 fsidol &3
z7] w9 B7HEARE g5s= Aol dibHR] 2 o)7] "Eel, v
ghe] @84S 2 dxEste stue EEsE Idubd 4o AHeld Favt
Aok kA A 4 SALS 29 AH Tl whet gFeA A,
o] H7tel H4Y YuztE & tREs=F HAHI} @ &4 wide 54
Hage 712 gk(default values)Eo]109 AA = o gloem I gsol 84 T
dFs= A4t Aol AHEEG. SiF Wiyl eEe] & % iR AEE
F 2-20] Yo AR WeS 92 A IHSAE A “sEy o
setEd AR AATE AT D RIAE Fx & F U

1) =373 A5+4(2012), 318 il s BT AA7e JIH(I) HFRIA.



3 2] =9 vgjA S4FH dS2Y SAdd v oiEgk

Variable name unit = &gk =A%
TEMP.R (K] 2.85E+02 2.85E+02 2]
WINDspeed.R [m.s™] 2.13E+00 2.13E+00 J
-1
Mobweignt | L€ shopg -
kdeg.soil [s] sty -
Kp [ -] st -
Kow [ -] s}t EAE -
Pvap25 [Pa] st EAE -
Sol25 [mol.m™] | 3etE2 -
Tm (K] st -
kdeg.sed [s] sty -
kdeg.water [s] 33tE A B4
kdeg.air s sl E2y A
HOvap [J.mol™] 5.00E+04 49
Q.10 [ -] 2.85E+00 1.00E+00~2.85E+00 2%
6.34E-12~9.51E-12 ¥
7 EROSION.s2R [m.s™'] 9.51E-13 1.26E-11~6.34E-11 @
4.87E-11 ¥
7 HEIGHT.aR [m] 1.00E+03 6.09E+02~1.29E+03 2©
4.00E-02 ©,
873 CORGsuspl.R [ -1 1.00E-01 1.00E-01 ¥,
2.00E-03 ¥
i 1.50E+06 1?
&7 C.OHrad.aR [cm™] 5.00E+05
5.50E+05 1V
] 2. 50E+02~
7] COLLECTeff.R [ -] 2.00E+05
3.10E+06




| w7 3R S5)

Variable name U o3&k iRy ]
o , 5.00E-03~2.00E-01, e
517 FATfish1.R 5.00E-02 B . 500502 B9 2 8}
5} 7 BACT.wR 4.00E+04 4.00E+04 3 2 3}
gl .W . + = —
° 9.00E+02~1.30E+05 1©
5l 7 BIOmass.w1R 1.00E-03 1.00E-03 = 3}
2.00E-02 D
817 CORG.sIR 7.00E-02 4.53E-03 1© 2 8}
7.00E-02 1
4.00E-02 D
574 CORG.sdIR 1.00E-01 0.03~0.05 2 # 2 5}
2.00E-01 1
3173 g.vIR 3.17E-03 | 1.17E-05~3.17E-03 # A 3}
517 RHOsolid 2.65E+03 2.65E+03 2 2 8}
=549
E Efact.aR st =24 H| 2 E A
o whg}h
=49
E.aR s}etEAd =24 H| ZE A
o whet
240
& Use.R s}etEAd =24 W2 E 4
o we
517 kwsd.sed.sdR 2.78E-07 - E2 ek
817 SOLIDdiff.s1R 6.37E-12 - # 2 5}
817 DEPTH.sd1R 1.00E-02 1.00E-02 %
714 RAINrate.R 4.32E-08 4.32E-08 7143
817 JungeConst 1.72E-01 1.72E-01 0
517 AREAland.R 1.00E+11 1.00E+11 ? =A%
517 FRACfresh.R 2.80E-02 2.80E-02 =A%




[ 2] =3 tuiAd &4 58 AFEE FAHE wiZlHs tfEAS)
& Variable name unit ﬂ?l;%k Lt by
7 FRACnatsoil.R [-1] 6.45E-01 6.45E-01
7 FRACagsoil.R [ -] 1.96E-01 1.96E-01
&7 FRACothersoil.R [ -1 1.31E-01 1.31E-01
-7 BACT.test [CFU.mL™] | 4.00E+04

-13.97E+03
= Ea.OHrad [J.mol™] 6.00E+03
~24.3E+03 #
= Hosol [J.mol™] 1.00E+04 =Y
. , 9.54E-04~3.29E-03,
37 Kas.air.aR [m.s™] 1.57E-03
B : 1.57E-03
6.34E-12
~9.51E-12 ¥
373 EROSION.sIR [m.s™] 9.51E-13 1.26E-11
~6.34E-11 ¥
1.11E-11 ¥
6.34E-12
~9.51E-12 ¥
573 EROSION.s3R (m.s™] 9.51E-13 1.26E-11
~6.34E-11 ¥
3.63E-11 ¥
$}7 | AEROSOLdeprate.R (m.s™] 3.00E-03 3.00E-03 ©
4.15E-01 ¥
%73 FRACa.sIR [-] 2.40E-01 200801 7
3.00E-01 1
2.40E-01 ¥
3173 FRACw.sdR [-] 6.30E-01 6.30E-01 V- 1
37 DEPTH.wIR (m] 4.34E+00 4345400 7
4.50E+00 ¥
373 GROWTHrate.vIR [s1] 1.61E-07 1.61E-07 %
373 SUSP.wlR [kg.m™] 1.77E-02 1.77E-02 ©
2.64E-03
2.60E-04
5} 7 SURFaerosol.R [m%m™] 2.64E-03 ~3.30E-04 17
1.50E-04
~1.10E-03 ®
573 HARVESTeff.v2R [ -] 1.00E+00 1.00E+00 ©




% 2] =3 tulA 4 FH d=28 A9 wsiEs giEgGIS)
Variable name q?;ﬂgk a3 1l
1.31E+00~5.70E+00,
LALVIR 3.90E+00
F 7 3.13E+0011)
SETTLEeIOC”y' 2.80E-05 | 1.00E-05~1.50E-03 27
AREAsea.R 6.06E+10 6.06E+10 1
RHO.VIR 1.00E+03 1.00E+03 2V
2.00E-02, 1.00E-02,
FRACLVIR 1.50E-02 6.005-02 2
2.35E-01 ¥
_ 1.00E-01
# -
517 FRACw.SIR 1.60E-01 2 00E-01
1.60E-01
517 IFWET?SOSOLV 1.00E-01 1.00E-01 ©
5 B 54
37 SOLIDadv.s1R 6.34E-12 -
e}
N EZEA
517 | SOLIDadv.s3R 6.34E-12 -
e}
517 g.v2R 1.00E-03 | 0.00E-00~3.95E-03 'V
173 VEGmass.v1R 1.20E+00 -
7 CORGsusp2.R 1.00E-01 - e A8
37 FRACrun.s1R 2.50E-01 -
8} 7 FRACinf.sIR 2.50E-01 -
$t7 | SOLIDdiff.s3R 6.37E-12 -
817 Q.vIR 8.40E-09 -
517 k0.OHrad 7.90E-11 -
517 | FRAC.wlC.wIR 0.00E+00 - 1) 37
517 | FRAC.wL.wIR 1.00E+00 - SN




[ 2] &=F vjA 83 FH A5 Hd mizhds ti3Eal<)

T8 Variable name unit ;‘;ﬂa A3 H| 3
=
5} 7 FRAC.wWIR.w1C [ -] 0.00E+00 - .
37
7 DEPTH.w2R [m] 1.00E+01 2.00E+01 1©
4.15E-01 ¥
i 2.00E-01 ?
$}7 FRACa.s2R [ -] 2.40E-01
3.00E-01 10
2.40E-01 ¥
4.15E-01 ?
i 2.00E-01 ¥
37 FRACa.s3R [ -] 2.40E-01
3.00E-01 1©
2.40E-01
2.00E-02 ¥
$}7 CORG.s2R [ -1 7.00E-02 4.53E-03 10 = 3}
7.00E-02 1
2.00E-02 ¥
37 CORG.s3R [ -] 7.00E-02 4.53E-03 10 = 3}
7.00E-02 1
2.35E-01 *
_ 1.00E-01 P
A - -
5} 7 FRACwW.s2R [ -] 1.60E-01 5 00E-01 10
1.60E-01 ¥
2.35E-01 *
_ 1.00E-01 P
A - -
5} 7 FRACW.s3R [ -] 1.60E-01 5 00E-01 10
1.60E-01 ¥
5} 7 [FWETgas.vIR [ -] 1.00E-01 1.00E-01 P
- 4 0.05 ®
37 FATfish2.R [ -] 5.00E-02 0.005-0.2 19
57 | GROWTHrate.v2R [s] 1.26E-07 1.26E-07
7 HARVESTeff.vIR [ -] 1.63E-07 1.63E-07 @
573 kwsd.water.wR [m.s™] 2.78E-06 2.78E-06 'V
5} 73 LALVZ2R [ -] 2.70E+00 0~3 1V
37 RHO.v2R [kg.m™] 9.00E+02 -
| biodeg [r/r-filp] i =23 =44
- E'_].D 1
27 CORG.sd2R [-] 1.00E-01 . ;;A
%73 FRACrun.s2R [ -] 2.50E-01 -




[ 2] &=F vjA 83 FH A5 Hd mizhds ti3Eal<)

n72s | PR Variable name unit ) thEZ iRy Bl 3
et | B FRACrun.s3R [-] 2.50E-01 -
et | B DEPTH.sd2R [m] 3.00E-02 -
wgor | 57 FRACinf.s2R [ -] 2.50E-01 -
“irer | 84 FRACInf.s3R [-] 2.50E-01 -
“ron 5} 7] BIOmass.w2R [kg.m™] 1.00E-03 -
“grer | 874 FRACLV2R [ -1 1.20E-02 -
“rro v 517 FRACw.VIR [ -1 8.00E-01 -
“irer | 87 FRACw.v2R [-] 8.50E-01 -
“rro 517 IFDRYaerosol.vIR [ -] 1.00E-01 -
e k7 IFDRYaerosol.v2R [ -] 5.00E-02 -
“ro» 57 IFWETaerosol.v2R [ -] 2.50E-02 -
gt 7 IFWETgas.v2R [ -1 1.40E-01 -
“rron 5} 7 kesc.aR [s] 3.66E-10 -
“gro 7 PRODsusp.w1R [kg.s™] 8.88E-01 .
“gro 7 PRODsusp.w2R [kg.s™] 1.92E+01 -
B 2 SOLIDadv.s2R [m.s™] 6.34E-12 -
g 1] SOLIDdiff.s2R (m*s™] 6.37E-12 -
“ror | 37 SUSP.w2R [kg.m™] 5.00E-03 -
“gro 7 VEGmass.v2R [kg.m™] 1.80E+00 -
“ror | =2z Efact.s1IR [ -] 0.00E+00 o] =24
kg | B3 Efact.s2R [-1] 0.00E+00 244 =24




% 2] ¥=% tlA SFFH dSEE S8 iyl oGS
7= T Variable name unit | Sl FEFE a4 v 3
g =3 Efact.s3R [ -] 0.00E+00 24 &
g =32 Efact.wlR [ -] 0.00E+00 =243 =
g =4 Efact.w2R [ -] 0.00E+00 =24 =
EET 57 SEAcurrent.w2C.w2R | [m.s™] 3.00E-02 -
kg &7 Q.vZR [m.s™] 2.50E-08 2.50E-08

1)
2)
3)
4)

6)
8)

9
10)

11)
12)
13)
14)

15)
16)

17)
18)

thial R o83 AF RS BHLAAE A4 % 299 BN T 208
s, 54 B8 BUEY AU, TRBAHL, 208

FHEFHUG % EFHUAY AR, AFE 9, 2009

W Y Eoel Beby olaleia =4, AAY 9, 2003

EURASY, LTReRTE

A% A% £454% A

A

AR (AT F / Zdtﬂﬁ)
EA ARRIAG ) FERAATE AT 84 T4 HslE 24 AxE A 897, Methetn SFTE,

A LHEAS BT H7E AF3), =HEE AT, 2009 ; 2007 A AW A
o] o}, 2005, THilA 28 (KoEFT-PBTs) 2 58 tho| AR 3189 I7h7m 8
g4, AL =R

KOEFT-PBTs(v2.0) 23 A}z

Globo-POP =3 Q(%%+6P%+°‘EXM) o AL(5+105), o E(25%105)

EYd feid HrHAR, 877, 2006

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

Standardized biodegradability tests: Extrapolation to aerobic environments, 1995

% ZH(NIER)
AAE W7, Metista SR

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

WEHA AelEde) 874 F AFA(), THEATY, 2003

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

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

Holzworth ¥l &3k dk=o] &3t F4, A9+ 5, 1997

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

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

Beyer et al., 2003, Temperature dependence of the characteristic travel distance, ES&T, 37(4), 766-771
CN.Sawyer and G.A Rohlich, Sewage Works J. 11:946(1939) , ¥-733}8} 349~350
Kenneth T. Whitby, 1978, The physical characteristics of sulfur aerosols, Atmospheric environment, 12, 135-159

Development and evaluation of an environmental multimedia fate model CHEMGL for the Great Lakes
region, 2003
@7 shrel AAY HAE AAsEsl G/ 2 ¥, 2008
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2ge ‘374 F A=%S(PEC) A4 olgte o
TAEZ FAHY Joi (g 6). stHS IA 2

PEC)E

SimpleBox_Korea
version 20
W= (Input) & (Output)
EHE AET EE oH FIETS F e r= ]
MEEFFAALY) SFREATYDEFAUD LD SO LRHE mERN Y N 48N BIFZONEEEN LHERT gt
AR R (Regional scale) FEUN Y DIAFE BSFE Fresh watery 13308 mgl
B2 3 H3Y NI Usa vouims) 10 Bnt BUNHE B0 TR FE Natural wod] 423601 maigiw)!
CEHED| 8N < (Emisaon Facior sv) = BHYAN BIFD B Siagricutunl sol) TIBED) mgagiwi'
HEEY WENS (Emason Factor water! | - FEUNY BIFD S NHYER S iOmer a0, 237800 mgigiw)’
FIEFIE5 Ui % X (Emssion Factor naturst sal; 1
T2 FI B2 18 W (Emennion Factor sgroutursl sof 1 %
ENHUETIEY H AN Emasion Factor other sad 1 - INRE A2 EE L {dunng relesse episode| EE [£E1
OHEY T FUSS0N 0 ar) o [YPPEC (Annunl avarage boal PEC i wir (Jotal)) BBOEDE  mgm”
TR WRT EMESON o watert) Bt FHIFEC (Annual wverage ocal PEC m surface water (duacived: | LITEDE mgl”
TR 22 WFE (ENSSON b natiral ack) au THERPEC (Locai PEC n breah waler sedament furng emmsin sgiode) AHAEDE g igiw)
EAFI R ST (EMISSION o sgriculiunl ssd] L4 W 2FIPEC (Local PEC in agricuflural asi, sveraged over 150 days) S13E01  mgagiwi’
ENHUETIRY H AT EMSSION o other sol) B B EF|PEC (Local FEC i grans Bod, sueraged over 109 deys) SE06.01 mpigiwl’
HEHANE BB 5T Concentnibon in subsiance b he STP effoerl) 158E84  mglet
M3 S (Local scale)
NET WD MNER B
DAY WEN S iFracton of teahape released ia af) . “Plate: 1 A
BrFcor HFHTME IR HENF (Fracton 0f wonsge ieiesssd i waste waler) =
IINEY W#S (Loca direcl emsaon o ar dunng eplads) 2y
B HFHAMNBIRY BET foce smskon 1o wesewaler during spsode] gy
148 MEWS TEUS tumber of smvsson daya per yast) = M
FEELD B MR g =]
01§ (Subatance nama) DEHP -
B G {Mowcular weght) 290 4% gmed’
ST (Meting paint) <55 ©
HEE/S ¥ N = iOctanciwater Farstion coettcient Kow 188E-07 .
SNl (Vaoor Pressure) 18008 Pu
FNHGEET o2 ©
EEHT (Water Soubity) 2Ep myL
R T 3 e
Sdegndabiey test resut [rasdir bodegradabl =l
deg ar (Gas phase degradstnn Rste constant s 24 05 1E1E08 o
Adeg water (Dassohond phads degradalion Rale constant ml 25 °C) I09E-08 (8
sdeg sed (Suk degradaton Rate constand standard seciment ot 25 °0) 104E-10 [
‘deg soi {Buk degradation fAnte constant standard sof &2 24 °C) 104E-08 .
Chemscal cliss for Koc-O5AR Pradameasty hydrophobe =l
R WA S (Organic carbon - water parition coeticient, Koo 586001 Lig*
Gh M2 M (STF) 38 | STP properties) §i MER BE 2]
STRAIB 0 Riym) e =
$2HEME B (Casacty of the ocal STF) 10000 L




2. Holg ¥ 5 &3 AR

Y (nput) F-Eol dHsloF & AR = i =29 viEA E(Emissions),
=44 ®(Substance propertles) sk 2] 4 B.(Sewage treatment)e] A FEOZ
vdoh A4zbe] FE Adgafior & wiyiva+ o [ 3] [% 4], [& 5]}
2. EAZE g FEAA wjEAs, WEF & F stus dE€sts

sm, MEAS 2 NEFS E o YA A5 B JFoE BT

0

ofN

‘

[ 3] v &A R(Emissions) 218 wj /W<

o 7] @9
A= F HA9E, AH&F (Use volume) tonnes.yr-1

A= 52 t7129 wjZA 4 (Emission Factor air) -

A 2 G429 wEA 4 (Emission Factor waterl) -

A F2 AAAZ] w|EA 4 (Emission Factor natural soil) -

A= 752 sA4AZY w&A44 (Emission Factor agricultural soil) -

A= FE TAMNGEA 2 wjEA S (Emission Factor other soil) -

A= 2 7129 wj=%F (EMISSION to air) tonnes.yr-1
A= R G5 wlE7F (EMISSION to water) tonnes.yr-1
A R AAA =20 wjEF (EMISSION to natural soil) tonnes.yr-1
A= F52 FAAZ] wl&7F (EMISSION to agricultural soil) tonnes.yr-1
A F52 SAMGEA 2] vlE%F (Emission to agricultural soil) tonnes.yr-1
AR HEE AHEE tonnes.yr-1

A Rtz 29| & A4 (Fraction of tonnage released to air) -

A TR Gor A AA)Z ] wlEA4 (Fraction of tonnage released to
waste water)

AAE R g7129 EE tonnes.yr-1
AL R For stEAPAADREY wEF tonnes.yr-1
194 5 mjEd4, 2495 (Number of emission days per year) dyr-1




[ 4] 544 X (Substance properties) ¥ =& w7 A

AR @9
4 &4 o] & (Substance name) -
2% (Molecular weight) g.mol-1
=7 (Melting point) oC
SEHE/E EulAl4 (Octanol/water Partition coefficient, Kow) -
%719t (Vapor Pressure) Pa
7% SHLE oC
&85 (Water Solubility) mg.L-1
EgilE FHLE oC
Biodegradability B|~E 23} -
25C 7141 el &£ =4 (kdeg.air) s-1
25C &3 Tl &=+ (kdeg.water) s-1
5T FFEYAANA Y Bal&E44 (kdeg.sed) s-1
25C BTLEFAAM Y E3l& 54 (kdeg.soil) s-1
Chemical class for Koc-QSAR -
fr71"ta #EHl A4 (Organic carbon-water partition coefficient, Koc) Lkg-1
[ 5] 3} 2] 4 B (Sewage treatment) ¥ wj/fw S
o 7] ling)

STP AR&-F (y/n) -

A 9STPY| sl4w&4 % (Effluent discharge rate of local STP) L.d-1
A A Fe o9 F= (Concentration in untreated waste water) mg.L-1

STPAlA W71 22| vl A< (Fraction of emission directed to air by local STP)

STPl A A 22| wjZ& A4 (Fraction of emission directed to water by loca 1STP)

5

J+= Ao A (steady-state) S 714
P"”‘L TR %

S}a

%
 EAA, =
. A

@
35 B
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2= (Input)

| SF & (Emissions) AREA gl E2
il SA| =l A TR, i SEHEHARE) 2 F ot 23 F O 236t H ui E20] Hgi=2 ol 24

HZ7 T (Regional scale)
H= & 2 o2 AFSEF (Use volume) 100 =4

CHZ | 22) Bf&H| <= (Emission Factor air) -
hg= 22| Hl &4 4= (Emission Factor water1) -

AFHE| 22| B &M 5= (Emission Factor natural soil) 1 =
=HZ| 22| sl &A= (Emission Factor agricultural soil) 1 -
EA|LHEA 22| B 3| == (Emission Factor other soil) 1 -
CHZ | 22| i &2 (EMISSION to air) 10 =
=22 B &2 (EMISSION to watert) 20 =4
FHI| 22| o £ 2F (EMISSION to natural soil) =
=HAES & (EMISSION to agricultural soil) =
ZAAEEA 22| v E2F (EMISSION to other soil) =

A E A (Local scale]

A 2 SE A 10 =4
CH2|Z22] o &A= (Fraction of tonnage released fo air) 0.1 -
Ehax(or SheAM 2l A1) 2 2] 8l & 5= (Fraction of tonnage released to waste water) 0.01 -
CHZ| 22| B &2 (Local direct emission to air during episode) =
Ehe(or SheH 2l A1) 22| vl ETF (Local emission to wastewater during episode) =
1HZ sS4 T2l (Number of emission days per year) 220 2
Y ¢ olgd’ o ol =
(27 6] “AR&AF 9 Aol Hloly ¥y (A E)

=3 Y (Substance properties) =M AR E =R
0| £ (Substance name) toluene -
E & (Molecular weight) 92 g.mol™
t—‘%E’“ (Melting point) 95 C
SErE/E 2 A = (Octanol/water Partition coefficient, Kow) 490 -
E71Y (Vapor Pressure) 3800 Pa

ElY EEER 25 °C
==l £ (Water Solubility) 515 mg.L™’
ESHE SF™ER 25 °C
Biodegradability test result | readily bicdegradable - |
ledeg.air (Gas phase degradation Rate constant at 25 °C) 3.51E-06 E
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 s
kdeg.soil (Bulk degradation Rate constant standard soil at 25 °C) 1.04E-07 g
Chemical class for Koc-QSAR [ Predeminantly hydrophobics -| =
F7|Eb4- 2l M = (Organic carbon - water partition coefficient. Koc) 6.69E+01 L.kg'
¢ o o 1=
(28 7] A2 A" doll dlolE 49 (FE4844R)

5t+* 2l B [Sewage treatment) APE R B e
STPALE ™ F(y/n) ¥ .
T ® STPe| &t&# @& = (Effuent discharge rate of local STP) 2000000 Ld’
HMEER WE T2 &5 (Concentration in untreated wastewater) 1.6TE+00 mg.L"

STPol A tH21 22| i & A 4 (Fraction of emission directed to air by local STP) 2
STPHAM S Z2| 8 & H 5 (Fraction of emission directed to water by local 5TP) -

(29 8] AFR-A} d€” dof dlolH A" (Bt A1)




st grnel  AZEHA e stolAY R #2 B2E ddlA
stritE& e meh AgtE A7) wEed AL st ESEE dYst
WA Ao A4E ghol ®rjETh EAR RS npvAR AREATL
e dE A D A st v AT e 4ET =
Atk o wW AREATE HH JHI ghol fAHOE Akel AHSHTH. F,
g 4T Ae WAFH BE WA AR ol vx Adg A
of A&, AREA g Al vlolEE A I dlelE7E Alttel o
Rl

Dt
i)
Ol

O ‘Bi&E= Ao’ AAHL 93 Biodegradability B|~E A3 A€

Fums 2% 7 qiztygoel 1viz WES 2YHW ojiz 4P
F dE Aol vehdtH¥ 9). ‘readily biodegradable’ ,  ‘readily
biodegradable, failing 10-d window’ , ‘inherently biodegradable’ , ‘not

biodegradable’ % wldEdo HFH= A4S A8

Biodegradability test resul ' readily biodegradable ¥
kdeg.air (Gas phase degradation Rate constant at 261

kdeg water (Dissalved phase degradation Rate consta readlly bmdegrad.able. fing 10-d window
kdeg sed (Bulk degradation Rate constant standard 4 nerently biodegradable

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

l‘l')‘. w. w ¥ U‘_

[2¥ 9] Biodegradability Bl ~E ZAx} A=



AYHE §HS HEsa AFoR Fuuw o 9AF =B A)
of 29 WA 248 &&= 7 vebdt(2d 10).

Biodegradability test result :{Eqﬁi_l_}j_i_l.iggiﬁg_@tjeb_if _T

kdeg air (Gas phase degradation Rate constant at 25 °C) 351E-06 5!

kdeg water {Dissolved phase degradation Rate constant at 25 °C) 2.09E-08 ¢!

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!

[1¥ 10] Biodegradability B|~E Ay} Ao g & Rajd AA

@ g4 EaiAs 242 913 QSAR 3} IE A

Zuwe 922 £ iyl 1vx WES YW ojgz HYP
T Ae FAol vehdt(adE 1D. A"gg 4+ 3= QSAR I 2d IF
AL [ 6139 2o

Chemical class for Koc-QSAR 'Frsdcminantly hydrophcbics -
F71Et2 26 A % (Organic carbon - water partition

L kg'

=00 Ig¥] MI oD
Nen hydrophebics
Phenals, anilines, benzonitriles, nitrobenzenes
Acetanilides, carbamates, esters, phenylureas,
Alcohols, organic acids
Acetanilides

[Z23 11] OSAR 38t =4 15 Ald
i].?'ﬂ— B4 OFS Y AFog Frutx ol Y3 AT A
of 2% WA Z2F8d fr1es 2eiAs7E vEbd (| 12).

Chemical class for Koc-QSAR Predominantly hydrophobics v \
7 7|Er & 8 H - (Organic carbon - water partition coefficient, Koc) 6.69E+01 L kg

[19 12] OSAR &}t &4 O&F AEoz {frlerd oA+ 24



[3% 6] QSAR Chemical class

QSAR Chemical class

Predominantly hydrophobics: =0 7¢] =4 ¢+ &4

Non hydrophobics: hydrophobico] otd =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




2% &% (Output) FE(2F 13X = thujA)
A
o

THEFES 5 deel A= R, U=, AAA, FAEA,
EANAFEAD) s WiE dyas ok AAE R, FA, AdE
(A F4ADe FEE &AAE  dow AV AGE RS 'R #ol

=9 (Output)

H 2 =5 Regional concentration (steady-state) == =
MM HIR2 75 S (A 184E-07 gm*
Hadee Han2 UE S S (Fresh water) 3.34E-07 gl?
Dade M2 AHEX S T (Natural soil) 1.36E-056 g kg{w)’
Huse MIRE B X 5 S (Agricultural soil) 5.26E-06 g kg(w)"
HAMEHe MIRE 5 AADEX) 5 5 (Other soil) 1.55E-05  g.ka(w)’

A H A5 &5 Local concentration (during release episode) 5 =ga!

i 7| PEC (Annual average local PEC in air (total)) 9 46E-10 kg.m™
M PEC (Annual average local PEC in surface water (dissolved)) 3.34E07  kgm®
& EPEC (Local PEC in fresh water sediment during emission episode) T.B6E-10 kg kguwt
= A XPEC(30Y %) (Local PEC in agricultural soil, averaged over 30 days) 192E-08 kg KQuu
=Z X PEC(1808 %) (Local PEC in agricultural soil, averaged over 160 days) 192E-08 kg kg
S AKX PEC(1802 %) (Local PEC in grass land, averaged over 180 days) 198E-08 kg kguw'
=& % E=3PEC (Local PEC in pore water of agncultural soil) 4 43E-06 kg.m™
S &3 Z3 % PEC (Local PEC in pore water of grassland) 455E-06  kg.m*
X|&t+PEC (Local PEC in groundwater under agncultural soil) 4 43E-06 kg.m™

[Z% 13] A#ZHPEC) &<l
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7l & AAEY
&3
adsorption to

aerosol

o 7)o &A= Ho| 240 oo] 20
o1tk wEhA °ﬂ°1§+ﬂr a4%d 245 &
&(Fassaer)o] A<l lo] =@ A3 2L
(e 1E-6)o] Z7|¢tog AgEojol Fith
gheF Bt SAgko] vt I ghel A
ojof gt

_1

SEE/E BEajAF
Octanol-water

FolH =EH/E54HE
THH A4 Kp water-sail,
water-sediment,

2
o oAl #FxAY g5 1aqsw & o
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7}, t71(Air)

dCA(S)

- ZDEPA, Wi(s)" CA(S) - ZDEPA,Si(S)° CA(S) - ZDEPA, Vi(s)® CA(S
- Z VOLWi,A(S)’ CW(S) + Z VOLS:Z,A(S)’ CS(S) + E VOLVi,A(S)' CV(S)
— Y GASABS, i) Ca(s) — DIGASABS, gi(5) Ca(s)

— Y GASABS, vi(s) Ci(s)

(®))

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

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

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

DEGRDjg @ pseudo first order transformation rate constant in air at scale S[s'l]

DEPaw; : transport coefficient for atmospheric deposition(wet and dry) to water i at scale S[mair3-s”|
DEP4s; : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair3-s”]
DEP,y; : transport coefficient for atmospheric deposition(wet and dry) to vegetaion i at scale S[mair3-s]
VOLW, 5 : 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,a : transport coefficient volatilization from vegetation i at scale S[mveg’s”]

GASABS, i : transport coefficient gas absorption to water i at scale S[mair*s’]

GASABS, i) : transport coefficient gas absorption to soil i at scale S[msoil®s™]

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

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

CSjg : concentration in soil i at scale S[m01~msoil’3]

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



Y. = (Water)

d sz(s)
VI/V(S) . T = EMIS”/(S) + [MP”/(S) - EXP w(s) - VI/V(S) . DEGRD PV(S) . Cn/(s)

+ ZDEPA I’Vi(S)' CA(S) + ZRUNOFFS‘ I’Vi(S)‘ 05(5)

— Y VOLyi 49y Curts) = 23SED s seais): Con(s)
+ Y GASABS, sy Cats) + DIRESUSs.ui wits)* Coseaits)

4)

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

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

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

IMPy; : import mass flow into water compartment i at scale S[mol's”]

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

DEPw; : 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[msoil?rs'l]
SEDwisedics) : transport coefficient for sedimentation for water i at scale S[msed3-s”]

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

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

GASABS, i : transport coefficient gas absorption to water i at scale S[mair3-s”]

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

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



t}. A E(Sediment)

dCSed (9)

Vseats) * — g = = Viseatsy PEGRD sedi(8)" Csea(s) = SEDBURIAL- Cy,qs)

+ SEDW:I,Sadi(S) ' CW(S) - RESUSS@di, wi(S)" CSadi(S)

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

Vsudi) © volume of water compartment i at scale S [mwatef]

Csedi) © concentration in sediment i at scale S[m01~msed'3]

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

DEGRDsedis) : pseudo first order transformation rate constant in sediment i at scale S[sl]
SEDBURIAL;) : transport coefficient for sediment burial for water i at scale S[msedS'sl]
SEDwisedis) © transport coefficient for sedimentation for water i at scale S[msed3~31]
RESUSsedi wis) : transport coefficient for resuspension for water i at scale S[msed3~sl]
DESORBseq;wi@) : transport coefficient for desorb from sediment i at scale S[msed3~sl]
ADSORBwisedis) : transport coefficient for adsorb by sediment i at scale S[mwaterq’ ~sl]



k. EHSoiD

dCS(S)
Vs(s) e — = EM[SS(S)_ Vs(s)DEGRD S(S)CS(S)_LEACH]NGS(S)CSl(S)

dt
+ Y DEP, g (s): Ca(s) — 2JRUNOFF 6 Css)
— Y VOLg; 4(s) Css) + DIGASABS, gi(5): Cus)

(6)

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

Gsis) : concentration in soil i at scale S[mol~msoﬂ'3]

Cag) : 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'l]

DEGRDsj¢) : pseudo first order transformation rate constant in soil i at scale S[s'l]

LEACHINGs; : transport coefficient for leaching from soil i at scale S[msoi13~s'l]

RUNOFFs;wie) : transport coefficient for run off from soil i to water i at scale S[msoils~s'1]

DEPA,gis : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair’s”]
VOLg;a@) : transport coefficient volatilization from soil i at scale S[msoilS~s’1]

GASABS,s; : transport coefficient gas absorption to soil i at scale S[mair’s”]
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Bl 712 (Partition coefficients)

o] Aol thxol EHl IAASo] AL

O th7]-=A Eull(Air-water partitioning).
@ do2E A2 F=H(Adsorption to aerosol particles).

Q® EY AE, FFEd, #HlF suAe x3d IAZY FR/EFHR
(Adsorption/desorption to solids in soil, sediment, suspended matter
and sewage sludge).

7}t 7]-8 Eej(Air-water partitioning)

E o] A iHaqueous phase)oll A 7] AF o 2 o] o]F(e]: STP Z 7]z A
o #EfY, AxFAAY FHe 1 EBH dd(Henry's Law
constant) 2 X8 FA AT T AgASFgeS w

A e S719S 8= RlERE F4E 5 Ao

(i
Au
fﬂ
£
ox
5
o
t
rlr
-

jon— _HENRY VP/SOL

 Re TEMP R e+ TEMP ®

with :

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

SOL : water solubility [mol.m™]

R : gas constant [Pa.m3.mol™ K]

TEMP : environmental temperature [K]



. tf7)-9 o] 2Z(Air-aerosol)
ool2E YAt L EFo B8 Junge (1977) 2o ulg} E7o] &7]

gJoznE F4T F Atk

. ,_ JungeConst « SURF,,, .. ©)
aerosol = VP + JungeConst « SURF,,,, ...

[ 13] ti7]-odAZE Bl w7 3k

symbols explanation unit value
JungeConst constant of junge equation [Pa.m] 1.72E-01
SURF serosol surface area of aerosol particles [mz.m'3] 2.64E-03
VP vapour pressure [Pa] =293 g
FR, 0001 fraction of the substance associated []
with aerosol particles




. ti7]-73-$(Air-rain)

Scavenging ratio & ZAF A, & A o FAHIT & Utk
. 1— FRaerosol
SCAVratio = — T FR,. ... ©* COLLECTeff (10)

A A G thrlolA ) A$(rain watene} Z1 A4 Afole] Bl A zk
g verdth F ouA 3 gl % dol2E YA scavenging U
btk COLLECTeff+= 2 - 105 #t& Ab&3th(Mackay 1991, =873 43+,

2013).

—|o

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 [-]



2}, 1A -A E4Hl(Solids-water partitioning in the environment)
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Kp= (1.26 « Kouw"®) « CORG « RHOsolid/1000 (1D

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

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

(1) AE-4A Eo(Sediment-water partitioning)

.]v:’_ﬂ]—zl:ﬂ] ‘E“HH 7:" = d E]_]_' o= [mOl kgsolid_llmOI lwater_l] g‘
Dwater-kgsolid_l] 9} Zo]l HAEY. “FAYU”  FeE((mol. Msorbent /I’l’lOl mwater 3]
‘% [1'1’1water3-n'lsorbent_g)])i Eﬂ'% ] H H 1“: 7:" O] 'L]—Q—O]'E]' ‘15133 HH %}]&_
Ggs} ol = 4 Atk

oll
rlo ot Flo

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™]



(2) BE-A El(Soil-water partitioning)

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

with :

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

FRACssoil : fraction of solids in soil [-]

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



ol £, EY U 529 £3)E&(Dissolved fraction of the chemical in

water, soil)

T FAGFF=ZE, AL, FAA EAEE sstede £&& HlASs
E]

9} bioconcentration factorZ25- FAZH T},

Kpg,s, © SUSP, e, N BCFfish « BlOmass
1000 1000

water )

FRw,,., = 1/(1+

(14)
BCFfish= FATfish « Kow (15)

with :

FRwwater : dissolved fraction of water column [-]

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

FATfish : fat content water fish [-]

Kow : octanol-water partition coefficient [-]

FRACw,,,;

FRw,,; =

(FRACa,,; « Kh+ FRACw,,;+ FRACs,,, * Kp,,; * RHOsolid/1000)

(16)

soil soll soil

with :

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

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

FRAGssoil : fraction of solid in soil [Lkg"]

Kh : air-water equilibrium distribution constant [-]

Kpsoil : soil-water partition coefficient [Lkg]

RHOsolid : mineral density sediment and soil [kgm®]
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Parameter Symbol Unit Value
Density of solid phase RHOsolid [kgsohd.msohd'3] 2650
Density of water phase RHOwater [kgwater.mwater'3] 1000
Density of air RHOair [KgairMyir ] 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 SURFerou [m2m"~] 2 64E-03
particles
Gas constant R [Pa.m’mol.K"] 8.314
Surface water
Concentration of suspended matter in SUSP,scer [kg.m?] 1.77E-2
water
Suspended matter
mass fra(_jtion of organic carbon in CORG. [] 01
susp. solids P
Sediment
Volume fraction of solids in sediment | FRACSgeq [-] 0.37
Volume fraction of water in sediment | FRACwgq [-] 0.63
mass fraction of organic carbon
sediment solids CORG;eq [-] 0.05
Soil
Volume fraction of solids in soil FRACsi [-] 0.6
Volume fraction of water in soil FRACwWgi [-] 0.16
Volume fraction of air in soil FRACag; [-] 0.24
mass fraction of organic carbon in CORG.y [] 0.07

soil solids




Y. W3 (Area of the system)

23] g FHA Mee (34~ 39°N,125%0°- 130°E)o] tt.

SYSTEMARFEA = ARFAland+ ARFEAsea an

[ 15] ¥4 &4 w7 @
symbols explanation unit value
total area of the regional scale
SYSTEMAREA (air/ gfresh water sea% + air/soil [m?] 1.606E+11
interfaces)
AREAland area of land in the system [m?] 1.00E+11
AREAsea area of sea in the system [m?] 6.06E+10




. t71(Air)

Ay hrle] Bue the HozyE duth

VOLUME,, = SYSTEMAREA « HEIGHT, (18)

arv

Huld FHERS 2 oy 9L shie e Rue e by
LHEY o] g Atetet, o W Y A9S FYI WAHES e d
(cylinden©. 2 2+=+3}al Eulerian box modeld| A2 Al 2®le] WA ZF&
7HA L 7] T A=Y AFAZLE AL,
SYSTEMARFEA « 7w/4
Tay, — Y / (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]
7ol Aol Fa wiidas #e o [ 16]9] YERH A
[3 16] th”](ainel Ao 2 w7 gk
Parameter Symbol Unit Value
Atmospheric mixing height HEIGHT 4, [m] 1000
Wind speed of system WINDspeed [m.s™] 213
Residence time of air over region TAU; [d] 1.93
Aerosol-deposition velocity AEROSOLdeprate [m.s?] 3.10°
Aerosol-collection efficiency COLLETeff e [-] 210°
Average precipitation RAINrate [mm.yr”] 1.36.10°




g}, A (Water)

A SAe) Fale e HoERE At

VOLUME,,,.. = SYSTEMAREA « AREAFRAC,,,,. + DEPTH,,,,.

(20)
with :
VOLUMEwater : volume of water compartment [m’]
SYSTEMAREA : total area [m?]
AREAFRACwater : fraction of the system area [-]
DEPTHwater : depth of water column [m]
Ao

FA Y AFALL F
2 FolZth © & I FREREY §¢, #dAF,
Al

q A= QA Al

VOLUME,,,,

e~ FLOWS+ RUNOFFflow,, 2D

TAU,,

FRACrun,,
RUNOFFflow,,, = (RAINrate » —————+ EROSION,,;) (22)

- STEMAREA « AREAFRAC,,

with :

TAUwater : hydraulic residence time of water compartment [s]

VOLUMEwater : volume of water compartment [m3]
FLOWS : sum of the discharges of all streams crossing the scale boundaries to water compartment [m3/s]

RUNOFFflowsoil : total run off from soil 1,(soil 2 and soil 3) into water compartment [m3/s]
FRACrunsoi : fraction of the wet precipitation that runs off soil to water [-]

EROSIONSsoil : erosion of soil [m/s]

SYSTEMAREA : total area [m2]

AREAFRACso0il : soil fraction of the system area [-]

RAINrate : rate of wet precipitation [m/s]



FA A Fa mAbs FE os [® 171 YEhilo.

[3 17] Al(watenoll A 9] +=8 w7/l 3k

Parameter Symbol Unit Value
Area fraction of fresh water AREAFRAC,,ater [-] 0.0174
Area fraction of marine water AREAFRAC., [-] 0.377
Water depth fresh water DEPTHyater [m] 434

Water depth marine DEPTH,., [m] 10
Suspended-solids concentration in water SUSP yater [kg.m 3] 0.0177
Suspended-solids concentration in sea SUSPsca [kg.m 3] 0.005
Concentration of biota in water BIOmasswater [kg.m 3] 0.001




nl. A F FfE2(Water, suspended matter)

AELL A B YA wBo] dojdr. B{FEZ FXE F3| net
sedimentation rateZ Al4tg 4 At} BFEZLS YRAAA, v Ao F4,
A4 fo, EY LW AL B A Bolen $REUS B2t B

3l AE Wt

flo

SETTLFvelocity « SUSP,

water o D:]
(= FRACw_) « RHOsolia = VETsedrate  (23) ©™

SETTLFvelocity « SUSP,

water (2 4)’

GROSSsedrate = (1— FRACw,,,) » RHOsolid

GROSSsedrate = NETsedrate — (25)

RESUSP,

rate

= GROSSsedrate — NETsedrate  (26)

NETsedrate = (SUSPUJMM[C] * WATERflO’w[CHR]+SUSPW”M[L] * WATERflO’w[LHR]

3

+ Y (EROSION.,,;; » AREAFRAC,,;; »+ SYSTEMAREA « FRACS,,;, » RHOsolid)
1

+ PRODsusp, g0 — SUSP « (WATERflow,g1er - sea — WATERFlow ) y))

water

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

water

27

with :

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

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

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

FRACwsed : volume fraction water of the sediment [-]

FRAGssed : volume fraction solid of the sediment [-]

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

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

RESUSPrate : resuspension rate for sediment [msed/s]

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

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

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

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



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

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

8l. A = biota(Water, biota)

= FA EA)st= drE gloldl A EfEEl ©]
71 A= . A9 biota E&L dHld o g #oh
£ 1A= 2ttt Biota®}l A4 7+ &% H&LS

o] 238 Wl A< biota 3+ & HIF L 7FHSH

“Biota”

B3
( mE‘
R
kel

Ml @ o

BT
émﬁrll‘

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



AL, A E(Sediment)
HMES Hils= tg Aoz ALk

VOLUME,,, = SYSTEMAREA « AREAFRAC.,,,, » DEPTH,,,
(28)
with :
VOLUMEsed : volume of sediment compartment [m3]
SYSTEMAREA : total area [m2]

AREAFRACwater : water fraction of the area [-]
DEPTHsed : mixing depth of sediment [m]

AL A stetEd o olFd AR 7 HASHE H AL ARR I
BURIAL,,, = NETsedrate 29

with :

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

A B4
oz o

n]o =
ﬁ
i
_ﬂ

CORGsed = 0.05

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



AEoA AHEEE F2 w/iHsY] e v [ 183 2

[ 18] A E(sediment)ol| 2] F2 wji7/lHF gk

Parameter Symbol Unit Value

Sediment mixing depth DEPTHgeq [m] 0.03
Settling velocity of suspended solids SETTLvelocity [m.s™] 2.89.10°
(Biogenic) production of suspended | pRoDsusp,. | [kgs? | 888107
(Biogenic) production of suspended | propgusp,,, [kg.s] 1.92.10"




o}, E¥Soil)
Eoko] Ryl 08 Aoz A"t

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]

© oFfEo =9 advection(F=<, 22 LA diffusion(E-71,
o) TEal g S0l Al doua flew o3 S0l

of rFgH Atk AHHer EY W s Aol wE AT
22 UedtiCz). o] W £29 49 we =Este o7t tEH
0E EY 79 9 EY wEUF ALdEH

[ S R
N,

C=Ce-e’ 3D
L Vel ft V Vel P +4Deff y « kdeg,, )
p 2kdegsoil
Ve = RAINrate - FRACS g + SOLIDad HHswn
ef fson = rate WS i FRACw, Vol * A Cs_
(33)
FRA Cb’ioil ° (1 - FRwsm’l - FRS 9oil)
Deff.,, = DIFFyas 7 e soil/ | (34)
soil
DIFFwater » FRACW:® FB0,
water e ,'m- °- ——
sol FRAaUsoil
FRs

soil

SOLIDAif [ * FRS0i * ppiee

soil



FRw, , =

FRACw

soil

soll (FRACYCLSOZ'Z ¢ Kh_'_FRAaUsoil_'_FRAOSsoil ¢ Kpsoil * RHOsolid/looo

(35)
)a - FRAOSsoil
RSSOiZ B FRACYQ Kh FRAausoil FRAO
wit * Ky« RHOsolid/1000) | (Kp,., » RHOsolid/1000) Ssoi

(36)

[F 0.03m < dp, then

DEPTHSsoil = 0.03m, else

[F 0.03m = dp = 1m, then

DEPTHSsoil = dp, else

IF dp > 1m, then

DEPTHsoil = Im

@ AR A folle ot} o] AL

[F 0.2m < dp, then

DEPTHsoil = 0.2m, else

[F 0.2m = dp = 1m, then

DEPTHSsoil = dp, else

IF dp > 1m, then

DEPTHsoil = 1Im

with :

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

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



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

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

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

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

(-

EdolA AHEEE F2 s #E v (& 1916 dER AT,

[ 19] EsoiDol Aol & )W S3k

Parameter Symbol Unit Value
Area fraction of natural soil AREAFRAC,in [-] 0.402
Area fraction of agricultural soil AREAFRAC,ir [-] 0.122
Area fraction of industrial/urban soil AREAFRAC i3 [-] 0.0816
Fraction of rainwater infiltrating soil FRACinf.o; [-] 0.25
Fraction of rainwater run-off from soil FRACrung; [-] 0.25
Natural soil-erosion rate EROSION it [m.s™] 1.11.10"1
Agricultural soil-erosion rate EROSION i [m.s’l] 4.88.10™M
Industrial /urban soil-erosion rate EROSION i3 [m.s] 3.63.10"




WA 7t o) 5¢ E@sE wjESs

7}. Partial mass transfer coefficient

o) 7]-5=4] HEZHo A9 partial mass transfer coefficientPMTC)& F<5 37}
Edo EA - ot gekzith

o) 7] -<=A Xé]# o A o] air-side partial mass transfer coefficient -2 tf
29 2o 2RE HxZHtHSchwarzenbach et al., 1993).

kaw,;, =0.01(0.340.2 I/V]]\/'Dspeeal)(0.OlS/]Wolweight)(0‘67 05 (37)

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

Molweight : molecular weight of chemical [kg/mol]
0.018 : molecular weight of water

1‘417] ] HE=wo 42 water-side partial mass transfer coefficient= Tt}
£ 9o Ao 7RE FE=HHSchwarzenbach et al., 1993).

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

k awwut er

with :

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

Molweight : molecular weight of chemical [kg/mol]

kasair = 1.05E-03 [m/s]

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

kas, , = Veff M E (39)
soil sozl PENd ept hsoz'l

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

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



Y. 3 (Deposition)

NAEZ AE A4 DRYDEPaerosol®t Washout #F& o2 Wi o g &=
=)

Aot

DRYDEP

aerosol

= AEROSOLdeprate « (1—FRg,;) (40)

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

FRgair
Gas Washout = RAINrate T (42)

with :

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

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

AerosolWashout : aerosol washout [m/s]

GasWashout : gas washout [m/s]

RAINrate : rate of wet precipitation [mrain/s]

COLLECTeff : aerosol collection efficiency [-]

Kh : dimensionless air/water partition coefficient [-]



o} 714 &9} 3)'¥(Gas absorption and volatilization)

714 F9k FEd dig A 27 A<D A<(overall mass transfer
coefficient) #r& 1A A<l two-film resistance modelZX-E FAH=E 4 At}
g7]-54 FEAEE 53 v AA B A ASFE AL gy 449
Xif'f}?% doRRYH Yt -EY AFZHUES 4T 0 EY FHo HEFH

< ESF U 378 FANY AREs HEE OE

e g e A8 5 gtk

kaw,,. * kaw

water
kaw,, * Kh+ kaw 43

GASABSflow

water

= FRgair ¢

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 o (44)
kas,;,. * ( sz)—i—kassoﬂ
Ksw= FRACa,,; « Kh+ FRACw,,; * Kp,,; * RHOsolid/1000

(45)

with :

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

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

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

Ksw : dimensionless soil/water partition coefficient [-]

FRACasoil : volume fraction air of the soil [-]

FRACwsoil : volume fraction water of the soil [-]

FRAGssoil : volume fraction solid of the soil [-]

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

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



kaw .. * kaw

VOLATflow,y, =7 ——, Kh%g;u « Kh « FRuw,,, (46

water

with :

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

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

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

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

Ksw : dimensionless soil/water partition coefficient [-]

VOLATYI e 47
flow i

soil —
kas . +k o) (———
as g assozl/( sz)

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 [-]



. FA-AE nd(Water/sediment exchange)

HE-FA HEHANA AH T2 dzo gk
2 gr]-A, Qr-EY HEHAA 4 AES A
TR A two-film resistance model & E3) AL 4+ Yt

A =4 7@% ﬁ]—’F &

ol AL

kwsd

water

kwsd

water

» kwsd,,,

+ kwsd,,, (48)

ADSORBflow,,, = ( ) « FRw

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

" WSy ) e (49)
+ kwsd,,, saw

DESORBflow,,; = (

with :

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

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

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

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

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

with :

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



AE-A HEHANA 4 & 57 AL A<(water-side mass transfer

coefficient) < th29 1mAE ZFr(Mackay et al., 1985)& A& <= At

=2.778 « 10 " m.s ! (G

kws water

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

Mackay et al.,(1992)o] W2 HE-F3 HEZHAAM T3 & 1A Ay
(aqueous phase)oll 41 2] molecular diffusiong F3+ &= &4 B4 AL
2 a,‘:—

2cm=z ARt HAY. olAS Tl vl #hol A=A

kws ., =2.778 « 10" m.s~" (52)

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



ol EFA FA 29 o]5(Soil to water transfer)

S| 7bg ol Fel N FARY H3EAY o]FL e Hom

FRACrun,,; + RAINrate
RUNOFFflow,,; = + EROSION,

soil Ksw soil

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 [-]

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

(53)



vl AlolA 9 AA7]Z(Removal from the system)

AT} BEFY olFolA e Fozo] Fetedl]
FAHH & B ANAE AAVEo R TFH

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,,; = Tow

with :

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

RAINrate : rate of wet precipitation [mrain/s]

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

oJEL T

(55)
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pECTegwater,tot

PE =
&egwater 1+ Kpsusp . SUSPU + BCF;)iOta . B]OTA

(56)

ater 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]
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PE CT@g agric * RH Osoil
K,

soil —water

PE Cyreg agric, porew = (57)

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]
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2o
. c o (3 F o [ | 4 K L M ]} ] P =} " g
STEADY-STATE COMPUTATIO!
F Wi sal SIL S20 S3L VAL V2L AR WiR WZR sdiR Sd2R SIR S2R 53
v 100E+03 130E+05 S.00E+0Z 138E+04 120E+05 313E+03 324E+02 1.20E+03 161E+14 | 1226410 | 6.06E+11  Z80E+07 182E+09 263E+09 3I9ZE+09 513f
.51 emis D 00E=D0_ 0.00E+00 DO0E=00_000E+00 _D.00E-00 325600 00 0 00E+00 000EZ00_0.00E-00_ 00Dk
TREACTION (m3s-1) Womal _ fromwl _WomsdL fomsiL fomszL  fomsiL  fomviL  fomveL  fromaR flomwiR Womw2R FomsdiR fiomsdZR fomsiR  foms2R  from
132606 130601 214E02
245E-04 303604 101E-05 326E-01 9UZE-00 6.63E
3B6E-01 000E=00  4.00E-05 B.O2E-05 58BBE+04 0.00E+00  1.31E-00
3156403 269E-04 321E03  BIEE0S 335E+05  T.89E-02 512E+00 T40E+01 1.10E-02  1.44E
121E+02 304E-04
7.87E-03
| 1246402 522E-05
2756402 6.206-05
5.02E-01
335E+03 593605
165E+03 392604
240E+06 14TE+03  3ATE+04 BB7E+01  203E-01 1.35E
1.036-02 1436407 3B1E+D1 3276401 994E-00  6.64E
0.00E+00 2445408 117E+03 802E+02
7356402
155E+04
2TRE+07
B23E+06
6.08E+05
B.00E+08 1428401
£ 386407 128E01
9.63E+08
379E-03
FEH T 2focal) SiEHL2E 27 2iregional) ST 72 fecal) R Fuversion) | BEHEchembase) | TEHR(regionbase] & 772 fcontinental) HLHengine

(238 171 NE <717 H4 28 Az



3174 ZF =2 5(PEC) A 2. xIs FYY £A44 Y 2ZHZAE
= 2y A H(version)’ ‘E/* H(chembase)’ , ‘%¥7* H(regionbase)’ ,
“dH(nput)’ , AR %} TE(ocal)_Wl Zel A A=, =3f B(regional)’
‘ArdA F=Aocal)’ ,  ‘AliHengine)’ , ‘AAAH F=(evel 3 output)

ol Atk o HolM AW w717 AL Vee T BoY NEE w3

[ 20]01A4 ™3 F2 AE o= H Jlo AEV ¢ 44 A=,
O7e vt 239 RS o] gly] Wi E mindaie HEY
A S A=t



[& 20] 2% W =A% ANES F7F 2 W&
AE o & W &
YR 2o 72 AR dAE F8 fuHlolE E W £
(version) 71550 Q.
EAAE
T2 3EEHEY 7' 24 AE7F 4EFHY U
(chembase)
AAAR eyt & gtE = B (Regional scale)®] $H73 4 K7}
(regionbase) A= o] A
A EEE S5t fs 283 712 dFAH R (H L
b 3ol 5%, FEEH 24 e ) d¥se
(input) ANEolth @A ‘87 F oS5 E(PEC) AXY AlE
dHEFS dgsA Heollomzg S¥Hs8 & 2 Hart gl
P = 7t 2 (Regional scale)®] 474’3l (steady-state) ¥ HFEE
(regional) oA Zstr] A8l o wiZiTES g Fgsol AAA.

A R

A+ 32l

(steady-state)

i

A gt = (local scale)e] A

(Iocal) A=3t7] fsl o vyisER sE kel AT
A4k T2 (local, regional), AE(H7], £, A E, EY) §EF
(engine) ALretz] §1 SdFAAEe] Azt AdEn.
AL =
A AR E ] =] 28 EAHE AEH
(level 3 Output)
At9 7 Tt E(local scale)o] HiZAAE FH] FFFEE
A ‘Ff—‘?—(local) q=F3tr7] fsl o vyl sESR sg el AXNET
_HjE el 9 4 A ZEZE obd ¥iE dvlat Fo v AAtee
A Eo|t},




A=mre] A4 28 A4 Ad™, Al 289 A FEe=2 744
o AHgAlE ‘8 F ST EPEC) A AECA HolE 4", A3
gRle EF A Hol At o] w AREATE AEE e A4AA Ue Y
H(nput)’ AEC] Aso=Z dHHEt. ‘Aikengine)’ A EoA A=A 4f
2o wjdE™ 7], A, AE, Eook) TEF AAET HE AR A
Bl s =(evel 3 output)’ AJEC] EZH =}

T

< ‘A AE R(oca)_miEld A5’ AEA ALEE AFAA
TEY WEolyiE F 59 AP sERE AHEHT

AHEAE (B T A SEEPEC) AL AECA A=qtre] A3 dEH
3T AGAE TR EEdIAE F FERS FAT £ dnh AeAE

=
[€) =
AR BASD 25 wFY7) AT 5 oA Ak
373 F AZFE ALL 9% 239 99 2 Y SEES (1Y 180
Gerlin

HRAE SEA L TR 2 (steady-state 7Hd)

continental

TXHAR
regionbase regional gase
A E
chembase local (during release
1 1 episode)

mput engine el
P 8 output




4. NE AF W&

7k ‘d¥(nput)” AN E

‘deg(npud)’ ANE&= ZA 3FRFSE Udo. 374 EAd(Landscape
properties), &3 E4I(Substance properties), Hi <% @E(Emissions)i L} o
A Zh HEo] Lahs oy WFrt AT AEAE 2wl we
dE9H S IHE AL AY 283 A9 28T F UTh

o] T 2734 H(regionbase)’ l A
AstE FhEo] HEEE A|FHo Jom AEAT} o

R )
rit
S oy
=2
N

ABCODE F G G [ - S | ]
GENERAL MODEL INPUTS

LANDSCAPE PROPERTIES Variable Name Unit Input DataBase Formula Value Used

Region Name RegionName “ South KOREA |South KOREA
Region DataBase row number RegionBaseRowhr v‘ 26 10 26
REGIONAL SCALE

Area land AREAland.R [km?] 1.00E+05 229E+05 | 1.00E+11 m°
Area sea AREAsea R [km?] B.06E+04 1.00E+03 6.06E+10 m®
Fraction fresh water FRACfresh R E 2 B0E-02 3.00E-02 2 80E-02 -
Fraction natural soil FRACnatsoil R = 6.45E-01 270E-01 645E-01 -
Fraction agricultural soil FRACagsoill R - 1.96E-01 6.00E-01 1.96E-01 -
Fraction urban/industrial soil FRACothersoil R = 1.31E-01 1.00E-01 1.31E-01 -
Temperature TEMP.R [°C] 1.25E+01 1.20E+01 2856402 K
Wind speed WINDspeed R ms’ 2136400 J.00E+00 | 213E+00 ms’
Average precipitation RAlNrate.R mmyr 1.36E+03 7.00E+02 432E08 ms”
Depth fresh water DEPTHfreshwater R m 4 34E+00 3.00E+00 434E+00 m
FRACTION discharge regional frash water to continental scale  FRAC wiRw1C - 0.00E+00 3.40E-02 0.00E+00 -
Fraction run off FRACrun R - 2 50E-01 2 50E-01 250E-01 -
Fraction infiltration FRACinf R = 2.50E-01 2 50E-01 250E-01 -
Soil erosion EROSION.R mm.yr” 6.88E-01 3.00E-02 218E-11 ms”!
CONTINENTAL SCALE

Area land AREAland C kmz] 7 04E+06 3 7T1E+06 T.04E+12 m®
Area sea AREAsea C [km?] 3 62E+06 3 T1E+06 3E2E+12 m*
Fraction fresh water FRACfresh C = 3.00E-02 3.00E-02 3.00E-02 -
Fraction natural soil FRACnatsoil C ~ 2 70E-01 270E-01 270E-01 -
Fraction agricultural soil FRACageoil.C - 6.00E-01 6.00E-01 6.00E-01 -
Fraction urban/industrial soil FRACothersoil.C = 1.00E-01 1.00E-01 1.00E-01 -
Temperature TEMP.C [°C] 1.20E+01 1.20E+01 2.85E402 K
Wind speed WINDspeed C ms! 3.00E+00 3.00E+00 3.00E+00 ms’
Average precipitation RAlNrate C mmyr 120E+03 7.00E+02 3 B1E08 ms”

[ 19] “<4=€b@npud)’ ANE - SHEA
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st 4ol 8 24 AHERE d¥sts FEolt F8 wiws

=2 =4, 5°C°1W«l =719}, 25C oA el Eo td &=, ek

== EuiATKow), A WelA el #Fal<X(air, water, sediment and

soil degradation rate) So] UTHZH 20). 7} 7]1EZ< YHAFELS ‘3F

T AdSFEZPEC A AEC JHSA Ho] JYO0EE o] ANEAE

‘37 T =T S(PEC) A4 AEC d"ETo] gle widHSFE T AFEA
2A%

A Bart Ak AESE F3F 5 Aok

Hn:

SUBSTANCE PROPERTIES Variable Name Unit Input DataBase  Formula Value Used
Substance Name ChemName L| benzoic acid benzoic acid
Subsatnce D ChemiD UDDGEE«EEﬂl 000065-85-0
Chemical DataBase row number ChemBaseRowhr v| 16 16
Gas phase DIFFUSION coefficient DIFFgas [m®s) 9.87TE-06 9.87E-06 m2.s-1
Water phase DIFFUSION coefficient DIFFwater [m* s"] 1.02E-09 1.02E-09 m2.s-1
MOLECULAR WEIGHT Molweight [g.mal] 1.22E+02 2.00E+02 1.22E-01 kg.mol-1
Solids/water PARTITION COEFFICIENT for standard solids Kp 1 7.94E+00 T.O4E+00 -
Octanolfwater PARTITION COEFFICIENT Kow 8] 7.76E+01 1356403 [ T7.76E+01 -
Standard mass FRACTION organic carbon in soil/sediment CORG [1 7.00E-02 T.00E-02 -
Mineral DENSITY sediment and soil RHOsolid [kg.m™] 265E+03 [ 265E+03 kg.m-3
Gashwater PARTITION COEFFICIENT at 25 °C Kh €] 1.59E-06 159E-06 -
VAPOR PRESSURE at 25 °C Pvap25 [Pa] 1.10E-01 1.33E-01 1.10E-01 Pa
ENTHALPY of vaporization Hovap [kJ.mal™] 5.00E+01 5.00E+04 J mol-1
Water SOLUBILITY at 25 °C Sol25 [mg.L""] 340E+03 | 4.39E+03 2.78E+01 mol.m-3
ENTHALPY of dissolution HOsol [kd.mol™] 1.00E+01 1.00E+04 J.mal-1
Junge's constant JungeConst [Pa.m] 1.72E-01 1.72E-01 Pam
Melting point Tm [°C] 1.22E+02 4.30E+01| 3.95E+02 K
Gas phase degradation RATE CONSTANT at 25 °C kdeg air s 350E06 | 351E-06 350E-06 s-1
OH radical CONCENTRATION C OHrad fem™] 5.00E+05 5.00E+05 cm-3
FREQUENCY FACTOR OH radical reaction k0.OHrad [em*s] 7T90E-11 T.90E-11 cm3.s-1
ACTIVATION ENERGY OH radical reaction Ea OHrad [k mol-1] 6.00E+00 6.00E+03 J.mal-1
Dissolved phase degradation RATE CONSTANT at 25 °C kdeg. water [s7] 3.50E-06 2.09E-07 3.50E-06 s-1
Biodegradability test result biedeg [rfe-rifp) i |
CONCENTRATION BACTERIA in test water BACT test [CFU.mL] 4.00E+04 4.00E+04 CFU.mL-1
RATE INCREASE factor per 10 °C Q10 ] 2 B5E+00 2 85E+00 -
Bulk degradation RATE CONSTANT standard sediment at 25 i kdeg sed s 3 50E-07 1.04E-08 3.50E-07 51
Bulk degradation RATE CONSTANT standard soil at 25 °C kdeqg sail s 1.13E-06 1.04E-07 1.13E-06 s1

[Z2" 20] “4<@nput)” ANE - &4 &4

MEs PR FREAIRIA, ARA), 4 AT, £A, A4, 5
A, EAMY SRS WEFS YYAY, B F AT 2 jEzo

vl = A $=(Emission factonZ YHT 4 A2 H 21).

AFd A T R(ocal scale), ™ &7 2 (continental scale), A x|~ 7t E(global
scale)e] AgFHMEH)E J|EARo7 (o7 AHAAHo vt ©, AIFgR
(regional scale)?] AlSFHOIE)S YAZ 100E/Pdo 2 AAGFH 9, IA
o] R% thr|2 HiEHE Ao Z(Emission factor air = 1) A& %o gt uw}
A ARgAE AR AL Al dEAY AMSFOED 2 8 udE
(air, water, soiDZ2] WEAsE AMEA dHsloF ot 7 71220 dH
HES ‘B F dFFEPEC AL AEo] A Hol JornZ o
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EMISSIONS Variable Name input  DataBase  Formula Value Used

LOCAL SCALE

EMISSION to air Eal [eyr] 0.00E+00 0.00E+00 mol.s-1
EMISSION to water Ewl ftyr'] 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 soil Esal Ity 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 Use L It yr"] 0.00E+00 0.00E+00 mols-1
EMISSION FACTOR air Efact.al H 0.0025 2.50E-03 -
EMISSION FACTOR water Efact.wl H 0.03 3.00E-02 -
EMISSION FACTOR natural soil Efact.siL 18] 0| 0.00E+00 -
EMISSION FACTOR agricultural soil Efact s2L 8] 0| 000E+00 -
EMISSION FACTOR other soil Efact.s3L [E] 0.0002 | 2.00E-04 -
REGIONAL SCALE
EMISSION to air E.aR [tyr'] 1.00E+02 2.60E-02 mol.s-1
EMISSION to water1 EwIR [tyr'] 0.00E+00 0.00E+00 moal:s-1
EMISSION to water2 Ew2R [tyr'] 0.00E+00 0.00E+00 moal.s-1
EMISSION to natural soil EsR Ly’ 0.00E+00 0.00E+00 mol.s-1
EMISSION to agricultural soil Es2R [ty 0.00E+00 0.00E+00 moal.s-1
EMISSION to other soil Es3R [ty 0.00E+00 0.00E+00 mals-1
USE volume UseR [ty 100E+02 |  260E-02 mal.s-1
EMISSION FACTOR air Efact aR H 1.00E+00 1.00E+00 -
EMISSION FACTOR water1 Efact wiR H 0 0.00E+00 -
EMISSION FACTOR water2 Efact wZR H 0 0.00E+00 -
EMISSION FACTOR natural soil Efact.s1R H 0 0.00E+00 -
EMISSION FACTOR agricultural soil Efact s2R H 0 0.00E+00 -
EMISSION FACTOR other soil Efact s3R H 0 0.00E+00 -

CONTINENTAL SCALE
EMISSION to air E.aC [tyr] 0.00E+00 | 0.00E+00 | 0.00E+00 mol.s-1

(28 21] “Y4E@nput)’ AE - viE= AR

2y Akl Az AHEE= wiNHSTY & Holy Az wEt
Input, DataBase, Formula, Value €l &= #& ¢ 3turt AHEE T} Input
doll= AR A e d¥9E F Jdot DataBased2 ‘#F F dSF
S(PEC) Al B2y xls” 3d Wl = ‘EA4A H(chemBase)” AE, *32

737 H(regionbase)’ AIES} AAE A ZFZbe]l AEA H|E ks AFst
A O s BY9 AEE 4 Ak FormulaZg-e vE] 8= e F4S
Tl AlLtE sl E7IHM AMEATE rhe-2E T AE FYstd O
S A AL Feld = Ytk Valued o e T3 sA0A e YZEZ
olty. F9 & A& Formulagd# Valued e 2 =l EF o HA3sk=
oz dAEo] Q7] wEo AREAFol] o3 YgE FAEHAE= ¢ Hues
Z o]t

A LEZ A Usedd ol E/\IH: e BFO ALtel] A
HE #olth o] e oA Ay B 4T[O # T 9FFH SAE
ofste] Eejeth %, Inputdel Fhol ?;a:acﬂ ttd o2 do o] Y
o] o= Inputd e S Ea &l Inputde] ®lojdar Databasedell kol
dE = o] b Databased 2] #kol A]—_Q-E]tr:] Valued o] zre ox<=97) A
d gonmg kol T o] Hlo] Q& Ao AEHT



SHNY

£ 4 A H(chembase)’

AE

’ 1— = 1:1 =]
=/ A H(chembase)’ AEd < 3tetEZe 4 A8E vg dg€stn
- — R = =
Ags £ ¢ AT 2. AgAE ool Heh Az B dF 2
= =913 o 5 r = ¥ = o [z
BAAERE F71E & A 24 AgHe F2 AWEsE b= [
211 YeERf A
A B c D E F G H ! Jd K L
1 1 2 3 4 5 6 7 8 g 10 1 12
2 2 |D# Name MW Tm Pvap25 Sol25 Kow kdeg(air) kdeg{water) kdeg{sed) kdeg{soil)
an 3 g.mol! c Pa mgt! = 5! s! i o
4 4 |000071-43-2 |benzene 78 6 1.3E+04 1.8E+03 1.3E402 1.1E-08 1.1E-06 1.1E-07 J.5E-07
5 5 |000050-00-0 |formaldehyde 30 -92 52E+05 4.0E+05 22E+00  5.3E-05 2.0E-08 20E-06 20E-06
6 6 [000050-29-3 |p,p-DDT 355 109 2 0E-05 5.5E-03 15E+06 1.1E-06 3 5E-08 3.5E-09 11E-08
7 7 |000050-32-8 |benzo(a)pyrene 252 175 T.0E-07 3.8E-03 1.1E+06  1.1E-06 1.1E-07 35E09  1.1E-08
8 B |D00056-23-5 |carbon tetrachloride 154 -23 15E+04 8O0E+02  44E+02 1.1E-08 11E-07 11E-08  35E-08
9 9 |000056-38-2 |parathion 29 6 6.0E-04 1.2E+01 6.3E+03 1.1E-05 35E-07 11E-07 3.5E-07
10 10 [000056-55-3 |benz(ajanthracene 228 159 53E-04 19E-02 6.8E+05 9.2E-05 9 2E-05 19E-09 1.9E-09
11 11 |000058-89-9 |g-HCH (lindane) a1l 12 3.7E-03 7.3E+00 50E+03 1.9E-07 1.1E-08 3.5E-09 1.1E-08
12 12 |000058-90-2 |2.3 4 6-tetrachlorophenol 232 70 28E-01 1.8E+02 2 BE+04 3.5E-07 3.5E-07 3 5E-08 11E-07
13 13 [000060-57-1 |dieldrin 381 176 5.0E-04 1.7E-01 16E+05  35E-06 1.1E-08 35E-09  1.1E-08
14 14 (000062-53-3 |aniline 93 -6 6.5E+01 36E+04 7.9E+00 3.9E-05 1.1E-06 1.1E-07 1.1E-06
15 15 [000063-25-2 |carbaryl 201 142 27E05 12E402 23E+02 35E-06 1.1E-06 11E07  3.5E-07
16 16 [000065-85-0 |benzoic acid 122 122 11E-01 34E+03 7T 8E+01 3.5E-08 3.5E-08 3.8E-07 1.1E-06
17 17 |00D0067-56-1 |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 1.1E+00  4.9E-06 2.0E-06 20E-06 2.0E-06
19 19 [000067-66-3 |trichloromethane 19 64 26E+04 8.2E+03 9.3E+01 1.1E-07 1.1E-07 11E-08  35E-08
20 20 |000067-72-1 |hexachloroethane 237 186 50E+01  5.0E+01 85E+03  1.1E-08 1.1E-07 11E08  35E-08
21 21 (000069-72-7 |salicylic acid 138 159 21E-02 2.3E+03 16E+02 3.5E-06 3.5E-06 3 5E-07 1.1E-06
22 22 (000071-41-0 |1-pentanocl 83 -78 30E+02  22E+04 3.2E+01 3 5E-06 3 5E-08 11E-06  3.5E-06
23 23 (000071-43-2 |benzene 78 6 13E+04 1.8E+03 13E+02 1.1E-05 1.1E-06 11E-07 3 5E-07
24 24 |000071-55-6 |1.1,1-trichloroethane 133 -33 18E+04 14E+403  3.1E+02 1.1E-08 5.7TE-08 1BE08 22E08
25 25 |00007243-5 |methoxychlor 346 86 13E-04 45E-02 12E405 1.1E-05 1.1E-06 35608 11E-07
26 26 |000072-55-9 |p.p-DDE 319 a8 8.7E-04 4.0E-02 5.0E+05 1.1E-08 3.5E-09 35609 35E-09
27 27 (000075-014 |vinyl chloride 63 -154  4.0E+05 8B8E+03  42E+01 3.6E-08 7.7E-08 7.7E-08 1.7E-08
28 28 [000075-08-2 |dichloromethane 85 -95 26E+04 13E+04 18E+01 1.1E-07 1.1E-07 1.1E-08 3 5E-08
29 29 |000075-25-2 |tribromomethane 253 8 T3E+02  31E+03  24E+02  11EQ7 1.1E-07 11E08  35E-08
30 30 (000076-01-7 |pentachloroethane 202 23 6.3E+02 5.0E+02 7.8E+02 1.1E-08 11E-07 1 1E DR 3 5E-08
31 31 1000076-06-2 |chioropi 164 -64 _2 4E403  23E+03 12E402  1.1E-06 3 .56 3.5E-06
W4 W SEAES(version) SHllnput) » =XE A2 0ocal) . A= 72 (realonal) “#\ f'mmmm ),

[ 21] ‘EAA H(chembase)’
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EX A B(chembase)’ AE

kN 120
ID CAS registry number ’
Name Chemical name ,
MW Baper o/mol
Tm =4 C
Pvap25 25ColA e F71% Pa
Sol25 25Col Mo =ol gt &= mg/L
Kow SES /B B ]
kdeg|(air) 7)ol A o] & =44 1/s
kdeg(water) SAol A el BajEAds 1/s
kdeg(sed) Aol A 2] Ba&Eats 1/s
kdeg(soil) Egol Mo Bal&zdse 1/s




t}. ‘373 A H(regionbase)’ AE

‘3173 A X (regionbase)’ AlEo|+= H7F F3Ite] 7EA A
=+ E(regional scale)oll tia] A= o] AT 23). FIHA
= Fo AHSSE o [F 2219 JERAATE o] A Ed] A
54 #=S d¥input)’ ANES AAFHAM mF <
ot o, |
2

= = > = = 5,
= Bo HAslE ghEol HEER oln] ¥Fo] om=z A}
= X < L
7} o] & FAHMA = ¢+ "t
A 8 c D E G G H I J
1 2 3 4 5 6 7 8 9 10 11
2 [ID# Name REGIONAL SCALE
3 Area Area Areafrac  Areafrac  Areafrac  Areafrac  Temp wi
4 land sea fresh water nat soil agr soil other soil
5 [km? km® [ [ a km °c m
6 |KOREA South KOREA 100034 60600 0.028 0.645 0.196 0.131 1249118 2
7 |SB-DEF Default SimpleBox 229E+05 1.00E+03 3.00E-02 270E-01 6.00E-01 1.00E-01 120E+01 3
8 |EU-DEF Default EUSES 4.00E+04 4.00E+02 3.00E02 270E-01 600E-01 100E-01 120E+01 3
9 |US-MA United States of America - Middle Atlantic 277E+405 1.50E+03 7.03E-02 591E-01 234E-01 1.04E-01 1.06E+01 4.3
10 |US - NE United States of America - New England 1.72E+05 9.26E+02 557E-02 759E-01 942802 907E-02 633E+00 57

11 |US-ENC United States of America - East North Central 7.81E+05 0.00E+00 192E-01 3.34E-01 426E-01 482E02 851E+00 44
12 |US - WNC United States of America - West North Central 1.35E+06 000E+00 239E-02 152E01 7.96E-01 279E-02 919E+00 44
13 |US-SA United States of America - South Atlantic T.22E405 4.25E403 451E-02 6.08E01 274E-01 726E-02 169E+01 3§
14 |US-ESC United States of America - East South Central 471E+05 147E+02 184E-02 560E-01 387E-01 343E-02 159E+01 33
15 |US-WSC United States of America - West South Central 1.13E+06 122E+04 264E-02 286E-01 663E01 248E-02 183E+01 44

16 |US -M United States of America - Mountain 224E+06 0.00E+00 B867E-03 S576E-01 4.08E-01 6.66E-03 109E+01 43
17 |US-P United States of America - Pacific 8.39E+05 499E+03 163E-02 667E-01 283E-01 341E-02 132E+01 37
18 |CA-NL Canada - Newfoundland and Labrador 4 05E+05 368E+03 7.73E-02 920E-01 1.00E-03 180E-03 -314E-01 4§
19 |CA - AM Canada - Atlantic Maritime 1.34E+05 1.35E+03 254E-02 §82E-01 789E-02 132E-02 550E+00 44
20 [CA-Q Canada - Québec 1.54E+06 149E+04 11501 9.58E-01 222802 4.86E-03 -1.15E+00 4
21 [CA-0 Canada - Ontario 108E+06 291E+03 147E-01 795E-01 508E-02 T10E-03 512E-01 37
22 |ICA-M Canada - Manitoba 648E+05 271E+03 145E-01 736E01 117601 137E-03 -215E+00 4
23 |ICA-S Canada - Saskatchewan 6.51E+05 0.00E+00 912E-02 5.04E-01 403E01 128E-03 207E-01 3
24 |ICA-A Canada - Alberta 6.62E+05 (000E+00 295E-02 647E-01 318E01 5.03E03 239E+00 34§
25 [CA-BC Canada - British Columbia 945E+05 538E+03 207E-02 947E-01 274E-02 455E-03 474E+00 34
26 |KOREA South KOREA 1.00E+05 6.06E+04 2.80E-02 645E-01 196E-01 131E-01 1256401 2
27

28

29

30

kil

Egmnbaseﬁl S (input)  =AE FE(localy  B=x7S(eglonal) Al engine) =]

v i FEESversion) B4 HS(chembase)

(28 23] ‘4 A H(regionbase)’ AE



[ 22]

‘3174 4 X (regionbase)’

A E 7

o 7 R oy
W BT R B 5 A AR A
Area land _ ki’
£, 47 5 B9 BAe A% 94 &
Area sea vt} WA km?
Area fraction fresh water A "HANA T A o] AA|SkE HE -
Area fraction natural soil AA HAANA A EoF HAo] XA sF+= H| & -
Area fraction agricultural soil A "AHANA FHA HWHo] xA|st= H & -
A AHANA A EY, FAHAAE AYT
Area fraction other soil -
Bk Ao AR et HE
Temp 712, = 71% 30d Bd@ A& T
Wind speed %5 3l 7% 300 Wk m/s
rain rate e =u 7% 30d Hagk mm/yr
Depth fresh water G zo] m
River flow reg - cont N5 7EZ WMAUris 94 v& -
Fraction run off AE F= ¥& _
Fraction infiltration EooF AE W& -
Soil erosion ES A E mm/yr




2. ‘A E(regional)’ AE

‘A E(regional)’ A EdE M FE(regional scale)e] e
(steady state) &7 F=E& A4rstr] 918 83 regional 22 37 w7y
TEY dfGste gEc] AAIEHS UK 24). o] AEo] J=H3 w7
= R

F eSS ‘AlHengine)' A EONA AA Ay AAE & u W
)

H(regional)’ AE°] E3d 37 wi/HFEELS A4 7|EFH H
7b&3re]l 37 A H(environment), w1& It wli(intermedia partitioning), &
Zt o] 7|2 intermedia transfer) Z2lx mwj@d W A7 7]2ZHremoval from

M HE FEo THE VEHOZE AMYA FR(oca)’ AES FY

ot Inputdel= AMEAZE @S AFH 94=EE 4 Atk Formula €2 39
< Ae Tl AT F de A S T ALEE JEt Value €
< AT wiyiHsed g #2E @

Formula €3} Value €9 #& =Ul &
W&ol ARl &3] A 2k

i
2
R
rr

A 2y ALkEs T o2 &7
&7t ShatkE o] AlLtE T o] g2 Ay Input, Formula,
FH $AEHE FAste B2t &, Input Gl gol 9

3 IS AFgETE Input Dol Frol flar
Formula @l gtol 485 d& 7 Fole, Formula €9 #& A8t



REGIONAL SCALE MODEL DEFINITION

ENVIRONMENT Variable Name Unit Input Formula Value Used
System Name Systemblame R Region Region
VOLUME aif compartmant VOLUME aR 1.61E+14 161E+18 m’
VOLUME fresh watet compartment VOLUM 1.22E+10 1225410 m®
VOLUME sea watar compartmant VOLUME 5 06E+11 606E+11 m®
VOLUME fresh water sediment companmant VOLUME sdiR 2 80E+07 ZB0E+0T m®
VOLUME marine sediment compartmant 182E+09 1826409 m°
VOLUME natural soil compariment 3 16E+10 316E«10 m’
VOLUME agncultural soil compariment 9.61E+09 961EL08 m°
(VOLUME other soil compartment 6.42E+09 BAZE+09 m®
VOLUME natural vegetation compattment 8.60E+07 BBOE+0T '
VOLUME agricultural vegetation compariment 3 92E+07 31925407 m®
stem 161E+05 161E+11 m®
AREA FRACTION frash water 1 TAE02 1.74E02 -
AREA FRACTION natural soil AREAFRAC s1R 4.02E-61 402601 -
AREA FRACTION agncultura! soi AREAFRAC s2R 122801 122501 -
AREA FRACTION cther sail AREAFRAC s3R 8.16E-02 B16E02 -
AREA FRACTION sea water AREAFRAC WZR 3TTE01 ITTED -
Mixed HEIGHT air compartment HEIGHT aR 1.00E+03 | 1.00E+03 m
Mixed DEFTH frash water compartmant DEPTHwIR 4 4E+00 [ 4348400 m
Mixed DEPTH sea water compartment DEPTHw2R 1.00E+01 | 1.00E+04 m
Mixed DEPTH fresh watar sediment compartment DEPTH sd1R 100E+00 | 100802 m
Mixed DEPTH marinz sediment compariment 300E+00 [ 300E-02 m
Effactiva DEPTH natural soil compariment 4.90E.01 4.90E-01 m
PENETRATION DEPTH natural sai PENdepth s1R 4.90E:01 480E01 m
Effective ADVECTIVE TRANSPORT in natural soi Veffs1R 142E-08 142609 ms”
SOLID phase advection velocity natural soil SOLIDadvs1R 634E12 | BME12 ms?
Effective DIFFUSION coefficient in natural soil 220E08 220608 m's!
SOLID phase turbation cosficient natural soil §07E-12 | QO07E12 mis!
Effactive DEPTH agricultural soil compartment 4 90E-01 490501 m
B - —
v S EA S ersion) . SAXSlchembase) | S A Gegonbase) | 1=l F1= v (regional) JHTHenaing) . & HIEvel 5 outout _ =

(138 24] A= R(regional)’ AE



ol ‘AR FE(oca)” AE

A2 el (steady state) &t

‘Arg A FROocal)’ A EoE AgA FRe A
374 wiAEFEY ddste

7 FEE AL fls a3 AMGAE R
=0l AAE UK 25). o] ANES] Wizl ke “Al4Hengine)’
NEANA AA Adbs & o HeEE AFEHTH

‘AFA FEOocal)” A EC =3H 3 wiiegES IA 712 3
7ha3te] 3744 H(environment), ®& ZF Eulj(intermedia partitioning), ©j&

7+ o)l% 7|Z&(intermedia transfer) 18]x wlZ& W AA 7] removal from
system) F&EOo 2 Hth

Zzre] w7 gl thsl =gk Input, Formula, Value & 3F77F 3
o Inputdols AHEAZE e AF 98T 4 Aok Formulag &9 e
A& Fall A 5 de A AL B3 ALaS JERAT Values 3
g miE e ek B2F SAFA e HEERIY #od 32 Formula 4
F Value €9 @2 =l E£F &4 gt gez AAH 7] bl A
&atoll ofsf dej2 FAH s & due Aot

A

AY ©BZo] Qi Used do] AAZ 2P| ALS 97 ghog L1
o2 HQo wat @7t AkEo A4kEY. o] 2 Input, Formula, Value
B F A%HE $HEAE Roste Beerh F hput Fo gol Yuol
N A Mg SHHOE 1 e A Input Dol gho] $l3 Formula
Gol grol YA e Ao, Formula Do) ghe ALEFTh

ENVIRONMENT Variable Name Unit Input Formuia Value Used

sl SRR T S A E e Rembase) XEE(Eglonbase) . SElnput | |2 AIE R2doca) | HEREGesional) . Al&Henaine) 2 al(evel 5 outpis

[1¥ 251 “AFAA +E(ocal)’ AE



v}, ‘Al4Hengine)’ AE

AA Aol o] FoiA= AECH. wid W, Wi e =4 ojF e 1T
&t HH A 2wl SRS AYLEA ] FH=E E
At BEEHE 7Hdstar o] Foixit.

AL ‘A3AE B =(devel 3 output)’ AE

—

‘AAHengine)’ AIEANA AAFEHE 71ASH A4E S FEEk0 &
Al =T

of. ‘ArGA FE(oca)_HiEH LT’ AE

A Frel AAAE Y E2sly] A B ais %?}9] FEE ALE
e A Eolth g2 ANEER R o] AE YR
o] NEE & uiFdo] 67%olA tHErh

-1
d
)
>
ﬁ
o
—lru
2
N
a2

T



6Zr. HiE of I &~ E=(release episode) &2t AL &H

FRo 5E AN

A TR ] SAME S M R D] =AY EA7E fla o
71, A, AR, EYEAA, ExADoE FA4EH Ut #wiE JdIi=
(release episode) F<Fe] AFYA 7RO FE+ ofgo Ay HEo| v
o2 1A APAF wEE AReta, I el dmAIRYE S B ALd A=
TEY 55 d4bste HFTAQ AFAE 12 55 AT o] Fhol
B4 =E2H AHEEE 84 F d5%=(PEC) olth

AAAd FRe H= Oﬂﬂﬁ‘:(release episode) &N FEAAHS T A
ngo] old Wx o] At BHE o] &3t

O

7]l A ¢] ¥ =(PEClocal aine £ @Yo ZHE 100m Aol el 3
ARt ole @ Adle WiEAIEY B A71E wEE de A
719] e A =EHILE Q) AR Wl

o] # 2 Z(deposition) e wWiEYP O ZHE HE

ANx el F=(PEClocal water)s= 2o & sl 2] n|(STP)ol| A <
=77 &A% EFE Fo ALET. fFEH =AY 19 AT W

= A 3 A (dilution)e] FH A A(removal) Z2ZA A7} =t wet
Ao A 2] E3f(degradation), 3] &(volatilization), ¥ & (sedimentation)2] <3
FEA Lo HEgetR] et 2F 34 A S(dilution factor)7} AF-EEH,
AitEl & = S(dissolved concentration)”} PNECwatere} Bl Eth A E<
= FAe ZE A QoA ALHET

Fujg oz AoFr 7t Fe FANEY &S HUtsr] HsiA wiE
A E(release episode) &<te] FE7F ALtET REH QI E A FE9
7“%3 =E2HHE dAE, BT ‘ﬂ*é’ﬁv EEHHe] A o

EO“"HHQ] Z(PEClocal soi)= HodYdoZHE V|2 HjESH Q9E
Aol q(dep051t10n) A4S B3l EYS LGA7I= Aol taliA, 2LHo]
TE : 73 A 9}

Aoz BAF 54 /17 BAo B
%S
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au



14. 794 PEClocal AA¢

o] delM= =2 m/iveEo] =Edt

PEClocale] Alxtell A= Hede mE®yt ojye}t STPEHES HlEx 1
HafloF gl =3 PECregional(d= 7R %) w4 S 2 AHLH7] &
o, AHF FT=o FatEojof ). STPE Hddo= 7IFHY, B4
TEE Fo9YoERE 100m Eoil AHA ALdET Aoz wiE
I =SAHHY At 7] ol Sk wpgel] o3k o] F{eol o A4
= wjEEe vlaEsty] wiitol] 7F-AIQE Plume 23S S3l Cstdairg wlg
Askste] gegioz ARgsith B Ad#Qlol FIT o= 3.24E-04
[mg - m?] ot} w&aFS APAHolAe] 22 wjE3} STPAlA S HiE 5
& %5 PEClocal®] A4kl A-g-ghoh.

Clocal ;,, = max(Elocal ., Estp,, ) -Cstd,,. (58)

air?

= Clocal . , Lemission (59)

Czocalair,(mn air 365

with :

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

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

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

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



PEClocal = Clocal + PECregional ,, (60)

air,ann air,ann

with :

Clocalair,ann : annual average concentration in air, 100 m from point source [mg-m-3]
PECregionalair : regional concentration in air [mg-m-3]
PEClocalair,ann : annual average predicted environmental conc. in air [mg-m-3]

2% F 2(deposition flus Bet2Ae] B7] F YA FREo] Yt
Bl gl web thEy) WEol tha Btttk FA TPl AdelA AgAA
oA el A WE3} STPolA 2] WjZo] e,

DEPtotal = (Flocal,,;, + Estp,;, ) (61
(Fass,,,DEPstd,, + (1— Fassm)-DEPstdgas)

Temission

DEFEPtotal,,, = DEPtotal- BT (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]



24, Ao A2 PEClocal A4k

o] oM<= v MZivleEo] =ednh

@O wjZ o9 A Z(release episode) &<¢Fe] A A H&

12
off
k

@ AlA e AT A

SrAYALRRE PRY odRde NER H4HT AN 9
&% M.

A FIb A BRA-G =EXH Abeld AZTZE &1 dEel #

HH(volatilization), &3fl(degradation), ¥l & (sedimentation)-2 5-A] % .

Ao A 2] PEClocal A4k STPEHE FAl=o viE, 34, Fred=2

ol &2 AA 5 «AA] GAE A

3] 4 (dilution)®} & Z(suspended matter)Z 2] & 2Hadsorption) T E-of A]
,/;:

Aol wet Ak

AR FEE Tl

aocal

Clocal ., = (63)
(1+ Ap, sy SUSP, 410 °)- DILUTION

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 SIP [-]

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]



7H&3 B M(dilutiom)S LHT o, FA] FF W
ek 7hedl 7P we fR(Es 10t ]
% S|

= 4

qul =
© sael 493 SeADRY FESEZRE AN 5 9
pvrion- FFFLUENT, + FLOW
B EFFLUENT,,
with :
DILUTION : dilution factor [-]
EFFLUENTSstp : effluent discharge rate of stp [1-d-1]
FLOW : flow rate of the river [I-d-1]
A QAR == 22 =4 HIFE 8, d¥TE sEE ALRH
Temission
Czocalwuter ann aocalwater' T 9pr (65)
’ 365
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= 772 A F=(PECregionalwater)= AFGA F522 Hj
Joh Mk A Rl wEs AAYR R vEE

PEClocal = Clocal + PECregional (66)

water water water

PFEClocal, = Clocal (67)

water,ann

+ PECregional,

water,ann water

with :

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

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



34. A EJ A2 PEClocal A4k

o] delM= =2 m/iveEo] =Edt

12
off
b

O ®= o3 & E(release episode) ¢+ AE A

S4o] AgETh Gty BulB YL PYHE, AEY FEE 54 FE

YL o Brhe 4S8t HEF + Unk Ad ANY WS A%

AEo] th@ PEClocale AEo| AFss n4gRe] 2P es vad
(]

KSUS —water
PEClocal,,; = #-PE@ocalmter-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]



474, E A2 PEClocal AA+

o] dolX= v=2 Wi/l sEo] =Ed T

off
o
A
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02
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off
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-
offt
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ot
A

B LEH@7te S vdEY =E SHCdA FTasth B yot

7} sAANN FAEE o] 2ME ST, BxANAE Lo $HE
AZeE ThEol YEAL, wetd ElHel PEClocale ¥ 7kA BHoz
Agan

524 Aeje] 84 Bt

S V5 2B B AL A2 wEY AL

Edfo| A9l PEClocale B9 LH9AZE 73t A4tstt.

712589 A43 524 34 (dry and wet deposition)

Cooil(0)2 A= STPY €3 A& & A (agricultural soil)el

g "HE FE AHER SeSHAE §T FIFEEY FAdol o)

seete] Aol @A £HAE w6 FLIE AL 1
4 gonz sst2de] Egozel AYA fYL wIsA ik

e —k-C,;,(0)+ D, (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]



W] WA Beat & Pd BYsEVE 228
5 DEPtotal,,, 70)
“" DEPTH,, RHO,;

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]

Fof A= 7] FEE 4 e w, o A& o] &35t AlZtel| wE

1 T
Clocal . / C.q(t)dt (72)
0

soil — ?

AZEORE T ZA ol Bl § e E9, o 7|
ggel HzE 4 (7308 ABAT

)
offl
rO
o,
4
off
b
i
do
rok

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]



T ZEAz UF FELS AvhE, BE FAAA WA AA F5E
A

il s
AR 5 Atk FA AA = Fee 52 gk ez AL,

kE=F

volat

+ kyop, + kbio (74)

soil
with :

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

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

EYoziH trlze] T &5 e the 4 (19F 8 Alddo.

1 1 1
= -DEPTH_.
kvolat kJCLSl(m X Km—water/[(soil—water " kaszsoil 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]

EgorRY HE = e v 4 (762 T3 AddEd.

" Finf, ;- RAINrate 76)
feach = K;oil*wuter ' DEPTHsoil

with :

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

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

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

DEPTHsoil : mixing depth of soil [m]

kleach : pseudo first-order rate constant for leaching from soil layer [d-1]
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(77)

—365-10-k
‘e

k

D, air
k

D, air

Cdep s0il10 (O ) =

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

k

R

1

(78)

= Odepsoil 10 (0)

C;Oil 10 (0)

(78)°] AbgE < AT
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3. PEClocalsoil®] A4k

Ecgko| A= 37}A] PEClocale] AlAMETHEE 23).

[ 23] E A Al4tE] = 357/F2] PEClocal

D:(I:itlh of Averagi Rate of sludge
compartment | 18 fme application Endpoint
p [m] [days] [kgawt-m™>-year”]
0.0 .
PEClocalson 0.20 30 terrestial
(0.5 in EU) ecosystem
0.0 crops for
PEClocalag:soit 0.20 180 _ human
(0.5 in EU) consumption
0.0 rass for
PEClocalgrassland 0.10 180 g
(0.1 in EU) cattle

A= R §&

rr

A FRl MAFEE ASEC

PEClocal,,; = Clocal,,
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]

o 1>~
EF 7Y =

rr

U 21602 a3l At

_ PEClocal .y~ RHO, (80)
-1000

PEClocal ;. porew — Ve
soil —water

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

RHOsoil : bulk density of wet soil [kg-m-3]
PEClocalsoil,porew : predicted environmental conc. in porewater [mg-l-1]

- 102 —

+ PECregional,.,asoi (79)



54. A|3l4rol A 2] PEClocal A4

ZH

Aol BEE A58 5@ A7 A =2 913 AvHh A5
FEE AN A5 EF T3 2ot
A
o

sl ARET o714 2R Hed
EY

N MBS} 8N A

PEClocal,,, = PEClocal

agr.soil, porew (8 1)

with :

PEClocalagr.soil,porew : predicted environmental conc. in porewater [mg-1-1]
PEClocalgrw : predicted environmental conc. in groundwater [mg-1-1]
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Kocgte =8 7% Kow #Oo2%e 343 & Uk e 159 5%
40| t@ ole) mgo] ALH itk P #AZ} Kowel 71&s ),
a4 FEAGO WA FIRTER EF Arleatte] $A% 4548

o]7] W&ot} 3}stEA 15| wE Kow, Koc #A 24)(Sabljic ef al, 1995)<
= [ 24]9 YERH AT

i

_1.26 « Kou™™

Koc 1000

(82)

with :

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

[ 24] QSARS for soil and sediment sorption for different chemical classes (Sabljic

et al, 1995).
Chemical class Equation
0.81
Predominantly hydrophobics Koc= %
. 10.47 « Kow" ™
Nonhydrophobics =
oniycrop Koc 1000
Phenols, anilines, benzonitriles, Koe— 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, ic acids ==
cohols, organ Koc 1000
. 13.18 « Kow"
Acetanilides =
ceta Koc 1000
3.16 « Kow"?’
Alcohols =
¢ Koc 1000
. 17.78 « Kow" ™
Amides =
m Koc 1000

- 104 —



Chemical class Equation
Anilines Koc— 7.0810—{)(5100462
Carbamates Koc— 13.80 1.0 ggowo,:s?
Dinitroanilines Koc— 83.18 1.0 Ofgowo,sg
Esters Koc— 11.292 1'00](()0100'49
Nitrobenzenes Koc — 3_5510—{)(0010077
Organic acids Koc — 2_0910—{)(00100‘60
Phenols, benzonitriles Koc — 12.02 « Kow" "
1000
Phenylureas Koc= 11.22 1,0 0[80 w19
Phosphates Koc — 14.79 1.0 ggowmg
Triazines Koc— 31.62 l.oggowoso
Triazoles Koe— 25.70 1.0 ggowow
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74. AP T2 excel sheet A

1. 23 718

A9 F2(ocal scale)oll 4o HlE dlaAE Fete] mjAW % A4S
‘3 F d=%%5(PEC) A4 23 xs’ 3dol  ‘AgdA FE(local)_Hi o
LE’ AEANA o]FofR

gl A At 37 F ASFZPEC) At 2E.xs FY W] A F=
(loca)_HZ A 25" ANEE AL & ANEELS EF dAXoA A=x
TF E(regional scale)e] tujA|A A4 AHi(steady-state)E 7HH S oo
FEE AXFSEARL o] AlEE & AESE HAE o] AE WAk A4kl
o] FoA I AIGH TEAA AAAETE old HF oI iE
Arks 3tA At

%o].g] SN

O -

S At} 5419 AR ANE
o= Wﬂ%‘l /\I.E_% d 4 St} W ol E: AE ol F
Ea 71/‘13 01 FAZ & EZ HES FYIHIM Y& HF T ‘w

A9 A 2 (ocal) viEo v AE

Input Output (Local release epis

Default Settings

[Z29 26] ‘A9 FE(oca) HiEFHAE" AE
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3. NE 74 & AR d4F

‘ArgA FE(oca)_HjZdH A=’ A EE =A Input, Output, Default
Settings F# OS2 UFTojd At}

2 s 9 =
51 ARE s t TfOIEﬂ ‘27 F WEF=EEC AL /\LE—"ﬂ
o

=
H Tt
AR %235 o] glo = F Input, Output F&S £33 a7} itk

NE olgZol YA &}= Default Settings F-&oll&= AYF 722 & J

= = 7] 98 Eagk Be ]

(1" 28). ‘&4 5 wlE=F=PEC) A’ Alzz_ A e gl i)
o

Default Settings F-#-olA 3id wj7/iHFE 740}

7F g 48 ve= stsMoz FTAH user input
inputgel JHA @2 default doll AEH FETG =& $AEHE /AL
A4ke] o] ¥t} &, user input@el Ao] Hlof JqTHA default 2] Fkol Al
2ol o] 8= A|RE, user input@ell #hol A€o JAThH default E #hel dH
o] ol HA Qo] user inputgko] AAtol] o] &H T},

(e
e rulo
2
i
1
o
o
o
rt
v
[
w
D
=

Default Settings
parameter Valug it SlUs _ (efLAR _Vanable name user input Gefaull it it
OCAL
LoGal concentrations and depositions
Concentrabion in aif Buring amission episods 927E-00 kgm® o 143 Clocal air 927E-03 1 mgm*
Annual average concentration in aif at 100 m from point soutce THEDS  kgem® ] 144 Ciocal.ir.ann T82ED3 1 mgm?
Total deposition fMlux Aufing eMISsion episode 167E-08 xgmiea o 126 DEFWal 1ETEDR mgm?g’
Annual avirage 10t deposition flux 137E-08 kg 0 147 DEPLaLANN 137602 mgm*d’
Cencentration in suface water dunng smission #pisods (dissoleq) DO0EXD0  kgom® o 148 Clocal water 0,00E+00 f mgL’
Annual average conceniration In surface walsr (dlssoled) 000E<00  kgom® o 150 Clocal water ann 0.00E+50 1 mal
Concentration in agriculturai soil, averaged over 30 days BBIEDE Mg kges 0 182 Ciocal agric 30 58302 1 MK
Ceoncantration in aoncultural 50il, averaged over 180 days 5.66€-08 WP KO ° 169 Clocal agne, 180 S66E-02 1 YK
Concentratio & land, avers v B20E08 KgMgw' © 188 620602 1 MGG
Alrbome deno: 3ISEN L0 P o] 152 F9IE11 f LR
Arborme depol 5 THIE11 KD KO I 0 162 T83E11 1 R K"
Concentration ive 1o deposition i 1000 yesr al=0 SEZE08 Kgokges' O 163 Cdey u‘lnaq 562608 1 5 Kt
[ in grassland soil due fo 10t yearati=0  B20E08 Kgekes' O 183 Cdep10 prass 6.206-08 1 Ty
Concentration in agrculural Soil due to sludge in ficst year at =0 0.00E+00 Ko KOt o 184 CeludgeT.agric 0.00E+0D 1 0 K
Concentration in grassiand solt due 1o shadge in irst year at =0 Q00E-00 kg kgus' O 185 Gsludgel grass 0.00E+00 1 ¥ Kt
Fraction accumulatingin one year in agricultural solf 796E01 - o 184 Faccagric TOGEM ¢ -
Fraction accumulaingin one yeat in grassland soil BMEOT - o 164 Faccgrass 634601 1 -
Concentration in agriculiural soil due 0 sfudge in 10ih yearati=0  D.00E+00  Rpekes’  © 185 Csiudge10 agnc 0.00E+00 1 20w
Concentration in grassland soil due to shudge in 10th year 2t =0 00000 kpokges' 0 185 Csludgeit grass 0.00E+00 0 K
Indiad concentraion in agricuttural 5ol (in 10th year att=0) SEIE08  kggue' O 167 Clocal1d agric 562E-08 1 0 K
Initial eoncentration in grassiand soll (in 108 year 3t t=0) B20E0E Mg kg’ O 167 Clocalid grass B20ED8 1 ¥ K
Local PECS
Annual average local PEC In air (tatal) 7.80E-09 kg ° 145 PECIotal airann T80E-03 1 mgm*
Local PEC in sudace water during emissian episods (dissolved) JEOT kg ° 153 PECIocal watet 330604 ¢ mgL”
Annual average focal PEC in surtace water {dissolvad) JED7. Kgem? o 158 PECiocal water.ann 330804 1 mgL!
Local PEC in fresh water sediment during emission episode 758E-10 Ko KO | ® 157 PECiocal sed TEGED4 1 LT
Loeal FEC in agricultural sall, averaged over 30 days TO0E08 K9 KDws' O 170 PEClocal sgiic30 7.008-02 1 LT
Local PEC agnicultural sofl, areraged over 180 days FOEDCE kGkgee' O 170 PECIocal agric, 160 TOIED2 1 MK D’
Local PEC in grass fand. sveraged over 180 days TEEDE Mg kg’ © 170 PECiocal grass, 180 T58E-02 1 M
Local PEC in pare water of agri ol 1EIELE  hg.m® o 171 FECiocal agricporew 152602 1 mgL”
U sy ! Flocal) HEYTAE 3

(18 271 “AFFA FE(oca) wi=old A=’ AlE Default settings
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St X 2l A[d(STP)

14, 299 AHEUH

S| /\‘]Oﬂ ]:‘Hs Hfl ]/‘ o == /\Z-]:‘]. ] ,?,]% = & 0 E]'H-ﬂ
0]’ %a/‘]a ]-HE T = o == JOO7 1_]_-—‘401_ oy =
233 A A S ol Yy} o] dAdHO TFAE 9y BBy =9
5 ° 1 ZE; = O & o W= T =9
=M= O 1/]_ o ] q 1 /(—] T]o ] ()] ]:I
v — A AA
St el A4 (STP) A4
version 2014-09-25

&2 (input) 24, (Cutpu)

Sl AR(STP) & E (STP FEER NER UE =L 2 HE A% (Fraction of emission directed to media) z o9l
Eh+HMel Al 88 (Capacity of the local STP) 10000 eg STPHAM 2122l th & % (Fraction of emission directed to air by local STP) 0383
1012 5} 42/ (Amount of wastewater per inhatiitant) 200 147 sq" sTPH A +H = th % (Fraction of smission dirscted to water by local STP) 0.12
1012 910} 1% & (Surplus sludge per inhabitant) 0011 kg d” eq” STPH. Sefxl =l 22 (Fraction of emission directed to sludge by local STP) 0.05
4 Z 53 55 (Concentration susp. matter in influent) 0450 kg m

#3245 % 5& (Efluent discharge rate and Concentration} 23 5]

EEEE] ENEE! EE]

' oTPe| Bkt s & = (Effiuent discharae rate of Iocal STP) 10000.00 Ld?
0l 2 (Substance name) toluene M| 5T 2 SH50ilAl 2 S (Concentration in untreated wastewater) 230803 mgl’!
2718 (Molecular weight) 9% gmol
g (Melting point) 95 °c
/2 B A% (Octanol/water Partition coefficient, Kow) 490 -
+ (Vapor Pressure) 3800 Pa
JysEes 2 °c
S8l = (Water Solubilty) 515 mgL’
EEME EEER 25 °c
Biodegradability test result inherently biodegradable

(13 28]

« 19A

shedeAdel 3%, Aol
ge [ 307 2o,

[ 30] 7] & <

st 2 A (STP) AlLks

stz g Ao 7] HE B

2 9% 99 2 =9
=4 AR 49

AR

rr

o) 7

st g A A & (Capacity of the local STP)

119 3tA 2% (Amount of wastewater per inhabitant)

<€A F (Surplus sludge per inhabitant)

&% (Concentration susp. matter in influent)
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3
=
i =] =] >~ = 0O P
= S, SEHE/E BWAT & 49 #% TE A4
=] < = IS 5 = 5 =
stof, wjAE wiERI &S AT Y miHTE oA ASEE S Y
= T =]
A AE Fhssi,
[ 31] &4 48 HH
o A S =85
/4 =4 o|& (Substance name) -
2% (Molecular weight) g.mol™
=54 (Melting point) C
SeE& /= FAS (Octanol/water Partition coefficient, Kow) -
%718 (Vapor Pressure) Pa
2719 24ex .
843 = (Water Solubility) mg.L"
=4 E SHXE C
Biodegradability H»~E 27} _
2 = (Input)
st 2| Al (S5TP) M ({STP properties) =2k MNEF U =t
St 2l Al EF (Capacity of the local STP) 10000 eq
121 Sh5H el & (Amount of wastewater per inhabitant) 200 l.d"eq”’
1212 AU S8 % ZF (Surplus sludge per inhabitant) 0011 kgd' eq’
H4 & 278 == (Concentration susp. matter in influent) 0.450 keg.m™
=884 (Substance properties) MERUH el
0| £ (Substance namea) toluene
& 7 (Molecular weight) 92 g.mol”
= =3 (Melting point) -95 %
ZEE/E 2 A = (Octanoliwater Partition coefficient, Kow) 450 =
E712 (Vapor Pressure) 3800 Pa
B Y sEER 25 °C
S 2l & (Water Solubility) 516 mg.L”"
E=Elz 2EER 25 %
Biodegradability test result inherently biodegradable
172 291 BHEAEAAGTR) ALE 18 e W
o > B = =
9 [23 29] dHA o] stA AL tiet 71 AHE 4
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© 29HA  wAE wlEvE, e TR H

oA AR strEA P AAETPI 78 BERE 722 FdEHs 49
S40 wet o [ 3219 o] wiAE HiE Hl&S AEE & Aok
[3£ 32] A2 - wjAE vl =A<
n A E s o4
STPAIA 7129 wMEA5 (fraction of release directed to air by STP) [-]
STPoA FAZC] wW|Z A5 (fraction of release directed to effluent by STP) [-]
STPAl A €8l A &9 WEA (fraction of release directed to sludge by STP) [-]
ol A AAT stAYAIEAETPY 718 AR 8 vlE Hl&s 2831
e TE 9 HEFS BT 3
[ 33] A - FE £5 8 5%
w4 @9
A STPY| dt-¥E4 5 (Effluent discharge rate of local STP) [.d"
A2 A & 3o A2 F5 (Concentration in untreated wastewater) [mg1"]

Z 2 (Output)

OH &1 %2 bH 2= Al = (Fraction of emission directed to media) =1t =
STPH A tHZ| 22| BH & H == (Fraction of emission directed to air by local STP) 0.83 -
STRHA =H 22| i & H == (Fraction of emission directed to water by local STR) 012 -
STPHA 2% 22| B ZAH 5 (Fraction of emission directed to sludge by local 5TR) 0.05 =

Wz 45 U x5 (Effluent discharge rate and Concentration) 23 |
S 5TP2| Sh-2rE £ 5 (Effluent discharge rate of local STRP) 10000.00 Ld™”
M5 F U2 st 2 5= (Concentration in untreated wastewater) 2 30E-03 mg.L™”

[29 301 STP(riAIE WA W& £5 2 v5) AHd4d3

oly
H
AT D HE £5 9 5o g AAAHE Azt
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