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2장. 관련 규정 및 사전 준비
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1) http://www.oecd.org/chemicalsafety/risk-assessment/theoecdqsartoolbox.htm 

2) http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam/laboratories-research/predictive_toxicology/qsar_tools/toxmatch
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3장. 화학물질의 위해성에 관한 자료 작성 
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3) 2014-46  「 」.

4) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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5) 2014-46  「 」.

6) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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(OECD TG 301/310)
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7) 2014-46  「  」.

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 - CO2 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).



14) OECD Guidelines for the Testing of Chemicals, Test No. 111: Hydrolysis as a Function of pH.

15) (2011), REACH .

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.



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).



22) OECD Guidelines for the Testing of Chemicals, Test No. 305: Bioconcentration: Flow-through Fish Test.
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: , ●: ( )

23) 2014-46  「 」.

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



25) OECD Guidelines for the Testing of Chemicals, Test No. 203: Fish, Acute Toxicity Test.



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.



31) OECD Guidelines for the Testing of Chemicals, Test No. 211: Daphnia magna Reproduction Test.



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.



35)  2014-46  「 」.

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.



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.



41) OECD Guidelines for the Testing of Chemicals, Test No. 222: Earthworm Reproduction Test (Eisenia fetida/Eisenia andrei).



42) (2012), (I) .



OECD TG 209 

NOEC 10

EC10 10

EC50 100

NOEC 10

EC10 10

NOEC 50

EC10 50

NOEC 100

EC10 100

3 (NOEC) 
10

2 (NOEC) 50

( : ) (NOEC) 100

( : , 

)

LC50 1,000

EC50 1,000

43) ECHA(2008), Guidance on information requirements and chemical safety assessment, Chapter R.10: Characterisation of dose 

[concentration]-response for environment.



44) (2012), (I) .



PNEC =  
Lowest LC 50 or NOAEL

AF

* LC50 or NOAEL : 

* AF : , 

* Min{ECcomp} : . , EC50 LC50, 

EC10/NOEC mg/L, mg/kg

* AF : , 







45) 2014-46 , 「 」.

46) ECHA(2011), Guidance on information requirements and chemical safety assessment Part B: Hazard assessment.
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47) OECD Guidelines for the Testing of Chemicals, Test No. 420: Acute Oral Toxicity - Fixed Dose Procedure.

48) OECD Guidelines for the Testing of Chemicals, Test No. 423: Acute Oral toxicity - Acute Toxic Class Method.

49) OECD Guidelines for the Testing of Chemicals, Test No. 425: Acute Oral Toxicity: Up-and-Down Procedure.

50) Acute Oral Toxicity (OECD Test Guideline 425) Statistical Programme (AOT 425 StatPgm). Version: 1.0, 2001.

51) OECD Guidelines for the Testing of Chemicals, Test No. 402: Acute Dermal Toxicity.



52) OECD Guidelines for the Testing of Chemicals, Test No. 403: Acute Inhalation Toxicity.

53) OECD Guidelines for the Testing of Chemicals, Test No. 404: Acute Dermal Irritation/Corrosion.



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.



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.



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.



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.



, . 

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.





77) (2013), (II) .



78) http://www.epa.gov/risk_assessment/glossary.htm

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

dose[concentration]-response for human health.



a) (Allometric factor, AS) 

b) , 

c) , ; 

d) 

* 70kg .

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

dose[concentration]-response for human health.



=
NOAEL corr

AF 1×AF 2×...×AF a
=
NOAEL corr

AF

* NOAEL : 

* AF : , 



f 1= f 2=

(Dose-des criptor)×f 1×f 2

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



10
- 5

=
T25 corr

AF 1×...×HtLF
=

T25 corr
AS×25,000

* HtLF : -

* AF : , 

* AS : (Allometric Scaling) 

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

dose[concentration]-response for human health.



=
BMDL10 corr
AF 1×...×AF n

=
BMDL10 corr

10,000



= (mg/kg/day) × [(mg/kg/day)-1]

≥ 10-6 ⇒ 

< 10
-6

 ⇒ 

83) 2006-30 「 , 」.







84) http://www.pbtprofiler.net

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

86) http://toolbox.oasis-lmc.org/?section=download&version=latest

87) http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm
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(P)
P vP

OECD TG 309 
> 60 > 60
> 40 > 60

OECD TG 307 > 120 > 180

OECD TG 308
> 180 > 180
> 120 > 180

OECD TG 111 

OECD TG 301 

OECD TG 302

OECD TG 303

OECD TG 310

(B)
B vB

OECD TG 305 (BCF) > 2,000L/kg > 5,000L/kg

OECD TG 117 / (LogKow) 4.7 < LogKow < 7.6 5.2 < LogKow < 7.1

(T)

OECD TG 203

LC50(96 ) < 1mg/LOECD TG 202

OECD TG 201
OECD TG 

210/212/215 NOEC < 0.01mg/L
OECD TG 211
OECD TG 

420/423/425
LD50 < 300mg/L

OECD TG 402 LD50 < 1,000mg/L

OECD TG 403
LC50 < 2500ppm( ), 10mg/L ( ), 1mg 

( , )

OECD TG 404
3 , 1

OECD TG 451 C

1 2A

OECD TG 471

M

In vitro 

OECD TG 473/485 In vitro 

OECD TG 476
In vitro 

OECD TG 474/475 In vitro 

OECD TG 486
In vivo 

OECD TG 421/422

R

( )

OECD TG 414 ( )

OECD TG 416 (2 )
OECD TG 

407,410,412
(28 )

OECD TG 

408/409,411, 413
(90 ) NOAEL < 10mg/kg/day
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. 
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6 
, , , , , 

, 
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‧
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), ( , )

9 

10 
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11 

( )

branch prepolymer 

. IC11 , , 

IC4, IC16, IC0

12 , , , , . 

IC0 
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14 , 
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( ( ) ) , 

IC

16 : 
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15/0 
IC



1 / (Absorbents and adsorbents) 29 (Heat transferring agents)

2 (Adhesive, binding agents) 30 (Hydraulic fluids and additives)

3 (Aerosol propellants) 31 (Impregnation agents)

4 (Anti-condensation agents) 32 (Insulating materials)

5 (Anti-freezing agents) 33 (Intermediates)

6 (Anti-set-off and anti-adhesive agents) 34 (Laboratory chemicals)

7 (Anti-static agents) 35 / (Lubricants and additives)

8 (Bleaching agents) 36 / (Odour agents)

9 
(Cleaning/washing agents and 

additives)
37 (Oxidising agents)

10 (Colouring agents) 38 
(Plant protection products, 

agricultural)

11 (Complexing agents) 39 
, ( , , 

)(Biocides, non-agricultural)

12 ( , )(Conductive agents) 40  pH (PH-regulating agents)

13 
(Construction materials 

and additives)
41 ( )(Pharmaceuticals)

14 (Corrosion inhibitors) 42 (Photochemicals)

15 (Cosmetics) 43 (Process regulators)

16 (Dust binding agents) 44 (Reducing agents)

17 (Electroplating agents) 45 (Reprographic agents)

18 , (Explosives) 46 (Semiconductors)

19 (Fertilisers) 47 / (Softeners)

20 (Fillers) 48 (Solvents)

21 (Fixing agents) 49 (Stabilisers)

22 
/ / (Flame retardants and 

fire preventing agents)
50 (Surface-active agents)

23 (Flotation agents) 51 (Tanning agents)

24 flux(Flux agents for casting) 52 (Viscosity adjusters)

25 / (Foaming agents) 53 / (Vulcanising agents)

26 
/

(Food/feedstuff additives)
54 

( ) 

(Welding and soldering agents)

27 (Fuels) 55/0 (Other)

28 (Fuel additives)



REASE reg i, j

REASEreg i, j = F i, j×Tonnagereg

: , (kg/day)

 : , (-)

: (kg/day)



, (Life Cycle), (Industry category, IC), 

(Use category, UC) , 

.

, [ 13]
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)」 . A C . 

a , A 「 」

, C a c

「 」 . , c , C

「 」 .
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b

z

02
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b

c
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e
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f

z
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b , ( )

c

d

z

04
a ( )

z
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《 》

a

b , 

z

06
[#04, 05 ]

a , 

z

07
[#02-06 ]

a
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d

z

08
a , 

z

09 a

10

a , 

b , , , , 
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d ( ) , , 

e

z

11

( , , 

, )

[#12, 13, 15, 16, 25, 

26, 29 ]

a ( , , , )

b

c , ( )

z

12 《 》 

[#25, 26 ]

a , ( )

b , , , , 

c
Builder(Chelate , ), ( ) (

)

d

z

13
2

《 》

a , , ( )

b ( )

c , , , , 

d
Builder(Chelate , ),

( ) ( , , )

z
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( , 

, )

a

b , 

z
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d
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g
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j , , , 

z

16
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[ , 

]
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b
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h , , , 
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z

17
, 

a [ ]

b

c

z

18

1

[

]

a
, , , , (

, , )

b (展着剤), 

z

19

2

[

]《 》

a
( , , 

(共力剤))

b , , 

c , , , 

d (展着剤), 

z

20
3

《 》

a
( , , 

(共力剤))

b ( , )

c , 

d , , , , , 

e

f , 

z



21
[ ]

a , , [#21-ｂ ], (煙火)

b

z

22 , 

a [#22-ｂ,c ]

b

c

d , 

z

23
, , 

a , , 

b
( , , , , 

, )

c , 

d ( )

e
(皮張り防止剤), , , 

, 

f , 

g , , 

h , 

z

24
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, 
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c
, , , 

(光酸発生剤), 

d Coupler(Color )

e , 
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g
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h , , 

z

25
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[ ]

a ( , )

b ( , ), 

c (集束剤)

d , 

e , 

f , 

g

h

i , (撥油剤), , 

j , , 

k
(織編油剤), 

(織編油助剤)

l , (精練洗浄剤, Soaping ), 

m Chelate

n , 

o (均染剤), , ( ), ,
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p , , 

q (マーセル化助剤)

r

z

26
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b , , 

c
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e , (歩留向上剤), , 
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g (嵩高剤), , pＨ 

h (蒸解薬液)

i ( ), 

j , 

k , , , (脱墨剤), 

z
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m
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n
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z
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d
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)

f ( , )

g

h ( , , (固化剤) )
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31

, , Fine

 Ceramic 

[ #11, 

Fine 

Ceramic #38]

a , , Fine Ceramic 

b
, , Fine Ceramic 

( )

c ( , , , , )

d , 

z

32

, , 

, 

[ #11]

a
(研削砥石) , , , 

b
( , 

, , , , )

c , 

z

33

 [

#1, #11, 

#34, 

#35, 

#37］

a ( )

b ( )

c
(鋳造用粘結剤), , 

d , 

z

34

[

#04 , 

#12 １］

[#4-6, 12-15, 17, 

a ( )

b
( , , 

)

c (化成処理薬剤)

d ( ) , (溶射処理薬剤)

e ( , )



25-27, 30-32, 38, 44 
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g
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(スパッタリング処理薬剤), 

z
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c , (溶断用) 

z
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f

g

z

37
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z
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[
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[ #36]

a [#38-f ], , , 

b , , 

c
, , , ,

separator 

d
(光導波路) ( ), , 

e , , 

f ( , )

z

39
(1 , 

2 )

a , , , separator 

b
( (活物質), , , ), 

z

40

a
, , , (防スケール剤), 

(防藻剤)

b
(捕捉剤), (封鎖剤), 

c ( ), 

d , 

e
pH , , , , , 

z

41 , 

a , 

b ( , , )

c ( )

z



42

a , 

b , 

z

43

a (LLC )

b , 

z

44
(

, 

)

a

b , 

c , 

d , 

e
( ), , 

z

45

, 

( , 

, 

)

a ( )

b , 

c (消火剤)

d

e (油処理剤)

f , , (煤塵処理剤)

z

46 《 , 

》

[ #07]

a , , , 

b (金属捕捉剤)

z

47 , 

a

b
( , , , 

, )

c ( , , )

d , (着臭剤)

z
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,

a , 
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1 2 3 4 5 6a 6b 6c 6d 7 8a 8b 8c 8d 8e 8f 9a 9b 10a 10b 11a 11b 12a 12b

1 O O O

2 O O O O

3 O O O O

4 O O O O

5 O O

6 O

7 O O

8 O O O O O O O O O O O O

9 O O O O O O O O O O O O

10 O O O O O O

11 O O O O

12 O

13 O O O O O O O O

14 O O O

15 O O

16

17 O O

18 O O

19 O O O O O O

20 O O

21~27

[ 30]  

.



1 Open/Closed 5% 6% 0.01%

2 ( ) Open/Closed 2.50% 2% 0.01%

3 ( ) Open/Closed 30% 0.20% 0.10%

4 Open/Closed 100% 100% 5%

5 Open/Closed 50% 50% 1%

6a Open/Closed 5% 2% 0.10%

6b Open/Closed 0.10% 5% 0.03%

6c Open/Closed 5% 5% 0%

6d Open/Closed 35% 0.01% 0.03%

7 Closed 5% 5% 5%

8a Open/Closed 100% 100% n.a.

8b Open/Closed 0.10% 2% n.a.

8c Open/Closed 15% 1% n.a.

8d Open/Closed 100% 100% 20%

8e Open/Closed 0.10% 2% 1%

8f Open/Closed 15% 1% 0.50%

9a Closed 5% 5% n.a.

9b Closed 5% 5% 5%

10a Open 0.05% 3.2.% 3.20%

10b Open 100% 100% 100%

11a Open 0.05% 0.05% n.a.

11b Open 100% 100% n.a.

12a Open/Closed 2.50% 2.50% 2.50%

12b Open/Closed 20% 20% 20%



Elocal i, j = Fmainsouce i× RELEASEregi, j×
365
Temission i

: , (kg/day)

: (-)

: (day)



E local i, j
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• PEC 

• PEC 

,  

.



 • ( : )  

 • (  

)

 • 

 • ( : , , /

, ), 
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(STP) , 

, [ 34] .

(STP) , , /

, (STP) 1 .



3 -1

-1

,  . 

 

-1

-1

  

, (STP) 1

[ 37] .

-1 -1

-2

-2

-3



(STP) , 

[ 38] .

 

-1 -1

-1



, (STP) .

-1

-1

 

-1

-1
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, (STP) .

 



-1

-1

(STP) 

PEClocal PEClocal .
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※ 

.

(L)ADDsoil,derm ng/㎏-day

Cs ㎎/㎏

CF1 1 ㎏/㎎

CF2 2 ng/㎎

SA ㎠

AF - ㎎/㎠

ABSd unitless

EF days/years

ED years

BW ㎏

AT days



90) 2006-30 「 , 」.





91) (2012), .



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

estimation.

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

estimation.
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. , 

. 

.



( : , 

, PVC- ). 

,  

. 

. kg  

, (㎎/kg( )/ ) . 

,  

.

. 

.  

. 

.

: 2

A. 

B. 

: 2

A. 

B. 

: , 



2014-50

「 」[ 3]  

. , , 

2014-50 [ 4] 

[ 5] . ,  

. 

,  

. /

.  

. 

. , 

( : ㎎/m³). 24

. 100%

, . 

, 

, , , 

 . 

A. 

C a=
G
N×V

, G=
A p×W f

t

                     

B. 

C a=
A p×W f

V
×exp(-N×t)



 Ca Dinh .  

D inh=C a×IR×abs×ET×n/BW

: 2014-50  「 」 3.

, 

.  

( : , , ,  , 

). , 

. 

mg/cm
2

, cm
2
 

, .  

(mg/kg/day)

.



A. ( : 

)

C d=
A p×W f

V p×D

L d =C d ×TH×As

B. ( : 

, )

L d=R ×t×W f

Ld Dder .  

D der=L d×abs×n/BW

: 2014-50 「 」 3.



,  

(mg/kg) . 

.

D oral=A×W f×abs×n/BW

: 2014-50 「 」 3.

 

, 

. (Exposure model) ‘  

 

Tool' .  

.  

 

, , , 

. , 

, , 

. 

, . 



ConsExpo(CONSumer 

EXPOsure models) ECETOC TRA, EUSES .

ConsExpo  

, 

. 

. 

. 

, 

. 

ECETOC TRA , ,  

, 

. 

 

. 

EUSES  

. 

, , 

, EUSES

 . 

[ 46] .



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

320104002.



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

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

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

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

99) RIMV(2006), Pest Control Products Fact Sheet. To assess the risks for the consumer. RIVM report 320005002/2006.

100) RIMV(2007), Do-It-Yourself Products Fact Sheet. To assess the risks for the consumer. RIVM report 320104007.

101) RIMV(2002), Children's Toys Fact Sheet. To assess the risks for the consumer. RIVM report 612810012/2002.

102) RIMV(2005), ConsExpo 4.0 Consumer Exposure and Uptake Models Program Manual. RIVM report 320104/2005.





: RIMV(2006), Fact Sheet. To assess the risks for the consumer.



  





: RIMV(2006), Fact Sheet. To assess the risks for the consumer.



103) (2011), eSDS .

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

105) http://www.ecetoc.org

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

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



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

     estimation.



: ECETOC TRA(Ver.3.0).



108)  (2011), eSDS .
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(hPa, Pa) -

-
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, 

, 

( )

(PROC)

1, 2,… 25c 

(7,22 11,20 )

/ , 

( )
, 

( ) , , , 

(hrs/day) >4 , 1~4 , 15 ~1 , 15

, 

,

,

,

, 

, 

( )

(%) , 90%, 95%

, <1%, 1~5%, 5~25%, >25%







( 3 7 ) 

( 3 8 ) . 

PNEC PEC , 

. 

PNECs , PNECs  

3 7 . , PECs . 

PECs 3 7 . 

RCR . 

 

. PEC PNEC ,  

. , 

 . 



. 

.  

. 

RCRlocalwater=
PEClocalwater
PNECwater

RCRregwater=
PECregwater
PNECwater

PEClocalwater = PEC (kgc/m3)

PECregwater = PEC (kgc/m3)

PNECwater = PNEC (kgc/m3)

RCRlocalwater = RCR 

RCRregwater = RCR 

. 

, 

. 

RCRstp=
PECstp

PNECmicro-organisms

PECstp = PEC (kgc/m3)

PNECmicro-organisms = PNEC (kgc/m
3
)

RCRstp = RCR 



. 

. 

log Kow 5 , 

PEC/ PNEC

10 .

 

RCRlocalsed=
PEClocalsed
PNECsed

RCRregsed=
PECregsed
PNECsed

RCRlocalsed=
PEClocalsed
PNECsed

×10 RCRregsed=
PECregsed
PNECsed

×10

PEClocalsed = PEC (kgc/kgwwt)

PECregsed = PEC (kgc/kgwwt)

PNECsed = PNEC (kgc/kgwwt)

RCRlocalsed = RCR 

RCRregsed = RCR 



. 

, 

30 . log Kow 5

, 

PEC/PNEC 10

. 

RCRlocalsoil=
PEClocalsoil
PNECsoil

RCRregsoil=
PECregagric
PNECsoil

RCRlocalsoil=
PEClocalsoil
PNECsoil

×10 RCRregsoil=
PECregagric
PNECsoil

×10

PEClocalsoil = 30 , PEC (kgc/kgwwt)

PECregagric = PEC (kgc/kgwwt)

PNECsoil = PNEC (kgc/kgwwt)

RCRlocalsoil = RCR 

RCRregsoil = RCR 



-

. (PEC)

(ADD), DNEL RfD, RfC, , . 

“ = /DNEL RfD, 

RfC” . 1 1  

, 1  

.110) 

( ) =
× ×

( , ) =

,  

( :「 - 」).
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(RCR) =
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111) : 2006-30 , .
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- , , 

DN(M)EL . 

 

(RCR) =
*





.



4장. 용어 및 부록



“ / (No Observed Adverse Effect Level/ No 

Observed Effect Concentration” -

. 

. 

“ / (Lowest Observed Adverse Effect Level / Lowest 

Observed Effect Concentration)” -

. 







1. ECB ESIS (European chemical Substances Information System)

2. EPA IRIS (Integrated Risk Information System) 

3. EU RAR (European Union Risk Assessment Report)

4. IARC (International Agency for Research on Cancer)

5. IPCS INCHEM (International Programme on Chemical Safety)

6. IUCLID (International Uniform Chemical Information Database)

7. NITE (National Institute of Technology and Evaluation)

8. NLM (National Library of Medicine) 

-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)

1. – (NCIS)

2. – ·

3. – 

4. – (KISChem)



1

2 ( )

3 ( )

4 ( / )

5

6

7 ( , )

8a , 

8b , 

9

10

11 ( , )

12

13 ( , )

14 , , , 

15

16

17 , 

18 , 

19 ( , )

20 ( ㆍ )

21 / ( , , , )

22 ( , )

23 ( , )

24 / ( , )

25 ( , )

26

27a ( )

27b ( )







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

estimation
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EU 

▪  IC = 1: 

(mg/L) (Pa) MC MC = 1b MC = 1c MC = 3(1)

〈1 0 0 0.00001

1-10 0 0.00001 0.0001

10-100 0.00001 0.0001 0.001

100-1,000 0.0001 0.001 0.01

1,000-10,000 0.001 0.005 0.05

≥10,000 0.005 0.01 0.05

T(tonnes/year)

〈1,000 0.02

≥1,000 0.003

0.0001

(1) : Default

(mg/L) (Pa) MC MC = 1b MC = 1c MC = 3
(1)

〈10 0.0005 0.001 0.0025

10-100 0.001 0.0025 0.005

100-1,000 0.0025 0.005 0.01

≥1,000 0.005 0.01 0.025

T(tonnes/year)

〈1,000 0.02

≥1,000 0.003

0.0001

(1) : Default



UC

UC UC
0.1 0.1 0*

3 ( ) 1 0 0

9( ), 10( ), 

36( / )
0 0.1 0.4

19( ) 0 0.05 0.95*

26( / ) 0 0 0.05

38( ), 50( ) 0.05 0.1 0.85*

41( , ) 0 0 0.1

41( , ) 0 0

48( ) 1 0 0

* regional continental UC



▪ IC=2: : 

  Table A1.1

  ( )   Table A2.1

  Table A3.2

(mg/L) (Pa)

<100

<100 0.65 0.25 0.0005

100-1,000 0.8 0.1 0.0025

≥1,000 0.95 0.05 0.001

100-1,000

<100 0.4 0.5 0.005

100-1,000 0.55 0.35 0.002

≥1,000 0.65 0.25 0.001

1,000-10,000

<100 0.25 0.65 0.005

100-1,000 0.35 0.55 0.002

≥1,000 0.5 0.4 0.001

≥10,000

<100 0.05 0.85 0.005

100-1,000 0.1 0.8 0.002

≥1,000 0.25 0.65 0.001

:  

:   



▪ IC = 3: : 

Table A1.1 for UC ≠ 33 ( )

Table A1.2 for UC = 33 ( )

(mg/L)
(Pa) MC MC = 1a MC = 1b MC = 1c

〈1 0 0 0

1-10 0 0 0.00001

10-100 0 0.00001 0.0001

100-1,000 0.00001 0.0001 0.001

1,000-10,000 0.0001 0.001 0.01

≥10,000 0.001 0.01 0.025

T(tonnes/year)

<1,000 0.02

≥1,000 0.003

0

(mg/L)
(Pa) MC MC = 1a MC = 1b MC = 1c

0 0.00001 0.0001

( )   Table A2.1

Table A3.3



(mg/L)
(Pa) MC MC = 1b MC = 1c MC = 3(1)

〈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

T(tonnes/year)

<1,000 0.02

≥1,000 0.007 0.0005

0

0.0001

(1) : Default

※ : UC 33( )

.

:  

:   



▪ IC = 4: /

Table A1.1

( )   Table A2.1

Table A3.4

(mg/L) (Pa) MC = 2 MC = 3(1)

<100 0.0005 0.0005

≥100 0.0005 0.001

0.0001 0.005

0.0001 0.01

(1) : Default

:  

:   



▪ IC = 5: /

Table A1.1 for UC ≠ 9( ),  15( )

Table A1.2 for UC = 9, 15 

( < 1,000 tonnes/year Table A1.1 )

(mg/L) (Pa) Batch 1) 2)

0.000001 0.000001
.3) .4)

0 0

1) ethoxylation

2) , sulphonation sulphation 

3) < 0.3 % ( = 0.003)

4) < 0.1 % ( = 0.001)

( )  Table A2.1 for UC≠ 9 ( ) and 15 ( )

( )  Table A2.2 for UC = 9 ( ) and 15 ( )

(mg/L)
(Pa)

0.0002 0.002 0.00002 0.0002

0.0001 0.00001 0.0009 0.0009

0.0073 0.0081 0.0032 0.0081

: 

: Table A4.1



UC (mg/L) (Pa)

2, 7, 8, 9, 10, 11, 15, 41, 47, 50 0

3 1

5 0.0005

26
<5,000 0

≥5,000 0.01

35
<5,000 0

≥5,000 0.05

36

<100 0.05

100-2,500 0.2

2,500-10,000 0.5

≥10,000 0.9

38( ) 0.01

 38( , ) 0.05

38( , )

<100 0.05

100-5,000 0.1

≥5,000 0.8

48, 55

<10

<10 0.005

10-100 0.015

100-1,000 0.15

1,000-10,000 0.4

≥10,000 0.6

10-100

<10 0.0015

10-100 0.075

100-1,000 0.125

1,000-10,000 0.25

≥10,000 0.4

100-1,000

<10 0.0015

10-100 0.025

100-1,000 0.1

1,000-10,000 0.15

≥10,000 0.225

≥1,000

<10 0.00075

10-100 0.03

100-1,000 0.075

1,000-10,000 0.125

≥10,000 0.175



UC (mg/L) (Pa)

5, 35( ) 0.0005

2( )
<25 0

≥25 0.005

3( ), 

5( ), 19( ), 

35( / )

0

7 0.01

8( ) 0.95

8( ) 0.8

9,15 1

50 0.99

10( ) 1

10( ) 0.8

10( ) 0.5

11 0.8

26 0.025

36( )

<2,500 0.8

2,500-10,000 0.5

≥10,000 0.1

36( )

<100 0.9

100-2,500 0.8

2,500-10,000 0.5

≥10,000 0.1

36( )

<100 0.5

100-2,500 0.3

2,500-10,000 0.2

≥10,000 0.05

38( ) 0

38( , ) 0

38( , ) 0.1

41( ) 0.25

41( ) 0.05

47 0.9

48, 55

<10 0.1

10-100 0.2

100-1,000 0.4

≥1,000 0.6



UC (mg/L) (Pa)

2 0.0001

3, 36, 41 0

5 0.0005

7 0.001

8( ) 0.01

8( ) 0.001

9, 15 0

47, 50 0.01

10 ( ) 0.002

10( ) 0.0001

10( ) 0.01

11 0.0001

19 1

26, 35 0.002

38( : , ) 0.9

38( , )

<100 0.05

100-5,000 0.01

≥5,000 0.002

48, 55

<10 0.2

10-100 0.1

100-1,000 0.05

1,000-10,000 0.005

≥10,000 0.002

: 



▪ IC = 6: 

Table A1.1 for UC≠9 ( , ) and 15 ( )

Table A1.2 for UC = 9 and 15 

( < 1000 tonnes/year Table A1.1 )

( )   Table A2.1 for UC ≠ 9 ( / )

( )   Table A2.2 for UC = 9 ( / )

Table A3.5

UC

9 ≤1,000 tonnes/year 0.0025 0.9 0.05

〉1,000 tonnes/year 0 1 0

39 , 0.1 0.05 0.8

0.05 0.45 0.45

: 

:  



▪ IC = 7: 

Table A1.1 for UC ≠ 10 ( )

      Table A1.3 for UC = 10 ( )

(mg/L) (Pa)

0.0008

<2,000 0.015

2,000-10,000 0.02

10,000-100,000 0.03

100,000-500,000 0.05

≥500,000 0.06

0.0001

( )   Table A2.1

Table A3.6

(mg/L) (Pa) MC MC = 2 MC = 3(1)

<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

0.01

(1) Default

: 

:  



▪ IC = 8: , 

Table A1.1

( )   Table A2.1 for UC ≠ 29( ) & 35( / )

  Table A2.2 for UC = 29 & 35

(mg/L) (Pa)

<1 0.00005

1-10 0.00001

10-100 0.0005

100-1,000 0.0025

≥1,000 0.025

0.002

0.00001

Table A3.7

UC ≠ 29 & 35 (mg/L) MC = 2 MC = 3
(1)

0 0.25

<100 0.05 0.5

100-1,000 0.1 0.5

≥1,000 0.25 0.5

토양 0 0.05

UC = 29 & 35 log Henry

<2 0.0002

≥2 0.002

0.185

+ 0.316

0.0001

(1) Default

: 

:  



▪ IC = 9: 

Table A1.1

( )   Table A2.1

Table A3.8

(mg/L) (Pa)

<1 0.0001

1-10 0.0005

10-100 0.001

100-1,000 0.005

≥1,000 0.01

0.0005

0.001

Table A4.2

(mg/L) (Pa)

〈10 0.005

10-100 0.015

100-1,000 0.15

1,000-10,000 0.4

≥10,000 0.6

0.0005

0.0001

0.0001

: 



▪ IC = 10: 

Table A1.1

( )  Table A2.1 ( ) ( ) 

           Table A2.3 UC=42( ) UC 

(Pa)

0

<1 0.0001

1-10 0.001

10-100 0.3

100-1,000 0.7

≥1,000 0.99

0.99

0.002

0.00025

Table A3.9

(Pa) MC = 2 MC = 3(1)

( , ) 0

<1 0.000035

1-10 0.00025

10-100 0.0075

100-1,000 0.025

≥1,000 0.075

( , ) 0

- ( ) 0.15

- 0.8

( , ) 0

0.00025

(1) Default



Table A4.3

UC = 42( ) 

0

0.4

0

Table A5.1

UC = 42( ) 
(Pa)

<1 0.000005

1-10 0.000025

10-100 0.00075

100-1,000 0.0025

≥1,000 0.01

0.2

0



▪ IC = 11:

  Table A1.1

( )   Table A2.1

Table A3.10 (Polymerisation)

:

A) : A.1) " " ( . )

             A.2) " " ( . )

B) ( . , )

UC 43, 

I   (UC 43 )

II   (UC 43 )

III , , , (UC 43 ), 

(UC53 ) 

※ 1. 1 . 

2. , "A.1" "B" 

.



(mg/L)  (Pa)

I II III

<1 0.00001 0.00001 0 0 0 0

1-10 0.0001 0.0001 0 0 0 0

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

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

<5,000 0 0 0.0005 0.0005 0.00025 0.00025

≥5,000 0 0 0 0 0 0

Table A3.11 

:

A  

B  

I (A, B) : UC7( ), 22( / / ), 

49( ), 55 ( : )

         : UC10( )

         : UC20( , )

II (A) : UC47( / )

III (A,B) : UC48( )

IV (A,B) : UC6( ), UC35( / )

V (B) : UC43( , : )

      : UC43( : )



(Pa) (℃) A B

<1
<300/ 0.001 0

I

≥300 0.0005 0

1-100
<300/ 0.0025 0

≥300 0.001 0

≥100
<300/ 0.01 0

≥300 0.005 0

<400/ 0.01
II

≥400 0.005

<100 0.1 0.1

III
100-1,000 0.25 0.25

1,000-10,000 0.5 0.5

≥10,000 0.75 0.75

<1
<300/ 0.01 0

IV

≥300 0.005 0

1-100
<300/ 0.025 0

≥300 0.01 0

≥100
<300/ 0.1 0

≥300 0.05 0

<100 0.075

V100-1,000 0.15

1,000-10,000 0.25

≥10,000 0.35

0.0005 0.0005 I

0.001 0 II

0 0 III

0.0005 0.0005 IV

0.00005 V

0.0001 0.0001 I

0.0005 0 II

0.00001 0.00001 III

0.001 0.001 IV

0.00001 V

: 

: 



▪ IC = 12: , 

Table A1.1 for UC ≠ 10 ( )

        Table A1.3 for UC = 10 ( )

( )     Table A2.1 for UC ≠ 45 ( )

               Table A2.1 for UC = 45 ( )

Table A3.12 

UC (Pa) MC = 2 MC = 3(1)

<100 0 0.01

100-1,000 0.05 0.2

1,000-10,000 0.25 0.5

≥10,000 0.5 0.75

10( ), 

45( )
0

48( )

<100 0.05

100-1,000 0.3

1,000-10,000 0.65

≥10,000 0.85

(mg/L) MC = 2 MC = 3 (1)

<100 0.0001 0.01

100-1,000 0.005 0.05

≥1,000 0.001 0.1

9( ) 0.9

10( ), 

45( )
0.0005

48( )

<100 0.0005

100-1,000 0.001

≥1,000 0.005

(Pa) MC = 2 MC = 3 (1)

<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



UC (mg/L) (Pa) MC = 2 MC = 3(1)

<100

<100 0 0.0001

100-1,000 0.00001 0.001

≥1,000 0.0001 0.01

100-1,000

<100 0 0.00001

100-1,000 0 0.0001

≥1,000 0.00001 0.001

≥1,000

<100 0 0

100-1,000 0 0.0001

≥1,000 0 0.001

<100

<100

100-500

≥500

100-1,000

<100

100-500

≥500

1,000-10,000

<100

100-500

≥500

≥10,000 -

10( ):

- , 
0.023 0.023

- 0.04 0.04

- , 
0.055 0.055

- ,

/
0.028 0.028

- ,

/
0.079 0.079

- 0.064 0.064

20( , ), 

31( )
0.05 0.05

<100 0.0015 0.0015

100-1,000 0.0001 0.0001

1,000-10,000 0.00001 0.00001

≥10,000 0 0

Table A3.13 , , 

(1) Default

: 



Table A5.2

0

UC 10 ( ) 0.1

UC 45( ) 

- 0.2

- 0.01

- 0.15

- 0.01

- 0.1

- 0.05

- 1 0.2

0



▪ IC = 13: 

Table A1.1 for UC ≠ 10 ( )

              Table A1.3 for UC = 10 ( )

( )     Table A2.1

Table A3.14 UC =10 ( )

(mg/L) (Pa) UC<>10 UC=10

<100

<100 0.05

100-1,000 0.15

≥1,000 0.4

100-1,000

<100 0.025

100-1,000 0.05

≥1,000 0.15

1,000-10,000

<100 0.01

100-1,000 0.025

≥1,000 0.05

≥10,000

<100 0.005

100-1,000 0.01

≥1,000 0.025

Batch 0.0007

-thermosol/ 0.05

- 0.0025

- 0.0025

(mg/L) (Pa) UC<>10

<100

<100 0.85

100-1,000 0.75

1,000-10,000 0.5

100-1,000

<100 0.875

100-1,000 0.85

≥1,000 0.75

1,000-10,000

<100 0.9

100-1,000 0.875

≥1,000 0.85

≥10,000 - 0.95

(EF) = (E.1) + “ , , ”(E.2)

E.1 =A/(1+K*B)B=1/ ( : = 10kg /1L )

A : , K:



Table A3.14( )

UC = 10

K A B E.2

115 5 1 0.055

115 2 0.5 0.12

Batch 73 1 0.1 (1) 0.01

- Batch 190 1 0.1 1) 0.01

- Batch 23 1 0.1 1) 0.01

-  Batch 57 1 0.1 
1)

0.01

190 5 1 0.055

190 2 0.5 0.12

40 5 1 0.055

40 2 0.5 0.12

- 1SO3 Batch 90 1 0.1 1) 0.01

- >1SO3 Batch 190 1 0.1 
1)

0.01

Batch 990 1 0.1 
1)

0.01

Azoic (naphtole)
30 5 1 0.055

30 2 0.5 0.12

Batch 150 1 0.1 1) 0.01

5000 5 1 0.055

5000 2 0.5 0.12

, 
190 5 1 0.055

190 2 0.5 0.12

, Batch 90 1 0.1 1) 0.01

(1) Default

(mg/L) (Pa) UC<>10 UC=10

0.005

<100

<100 0.005

100-500 0.0025

≥500 0.001

≥100

<100 0.005

100-500 0.002

≥500 0.001



Table A4.4

(mg/L) UC = 10(1)

0

<250 0.1

250-1,000 0.15

1,000-5,000 0.2

≥5,000 0.3

0

(1) UC = 10 . : Batch 

: 



▪ IC = 14: , ( ) 

Table A1.1

( )      Table A2.1

Table A3.15

UC
(mg/L) (Pa)

3 ( ) 1

10 ( ), 14( ), 

20( , )
0 0

50( ) 0

47( , ), 

52( ), 55( )

<10 0 0

10-500 0 0.001

500-5,000 0.01 0.05

≥5,000 0.05 0.15

48 ( ) 0.8 0.9

3 ( ) 0

10 ( ), 14( ), 

20( , )
0.005 0.001

50( )

<10 0.005

10-100 0.01

≥100 0.05

47( , ), 

52( ), 55( )

<10 0.005 0.001

10-100 0.01 0.005

≥100 0.05 0.01

48 ( ) 0.1 0.02

3 ( ) 0

10 ( ), 14( ), 

20( , )
0.005 0.005

50( ) 0.005

47( , ), 

52( ), 55( )
0.005 0.005

48 ( ) 0.001 0.001

: 



(mg/L) (Pa) MC = 2 MC = 3(1) MC = 4

<100

<10 0.0001 0.001 0.01

10-100 0.001 0.01 0.1

100-1,000 0.01 0.1 0.25

1,000-10,000 0.1 0.5 0.7

≥10,000 0.5 0.75 0.9

100-1,000

<10 0.00001 0.0001 0.001

10-100 0.0001 0.001 0.05

100-1,000 0.001 0.05 0.1

1,000-10,000 0.05 0.1 0.5

≥10,000 0.25 0.5 0.75

≥1,000

<10 0 0.00001 0.0001

10-100 0.00001 0.0001 0.001

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 0.5

<100

<10 0.01 0.1 0.5

10-100 0.001 0.01 0.1

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

100-1,000

<10 0.25 0.5 0.75

10-100 0.05 0.1 0.5

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

≥1,000

<10 0.5 0.75 0.9

10-100 0.1 0.5 0.7

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

Table A3.16 -

▪ IC = 16: : 

Table A1.1

( )      Table A2.1

Table A3.16



<100

<10 0.005 0.01 0.05

10-100 0.001 0.005 0.01

100-1,000 0.0005 0.001 0.005

1,000-10,000 0 0.0005 0.001

≥10,000 0 0 0.0005

100-1,000

<10 0.001 0.005 0.01

10-100 0.0005 0.001 0.005

100-1,000 0 0.0005 0.001

1,000-10,000 0 0 0.0005

≥10,000 0 0 0.0001

≥1,000

<10 0.0005 0.001 0.005

10-100 0 0.0005 0.001

100-1,000 0 0 0.0005

1,000-10,000 0 0 0.0001

≥10,000 0 0 0

(1) Default

Table A3.16

: 



▪ IC = 0: 

Table A1.1

( )       Table A2.1

Table A3.16



화평법 이행을 위한 화학물질 

환경 중 농도 예측모형 매뉴얼
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2장. 환경농도 계산 기본 지침

1 : ( , , , 

, )

2 : 1

3 : 

















1) (2012), (Ⅱ) .
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2) , , , 2008

3) , , 2009

4) , , 2003

5) , 

6) 2011

7) ( / )

8) , ,  

2004 ; 

9) (3), , 2009 ; 2007 (NIER)

10) , 2005, (KoEFT-PBTs) , 

, 

11) KOEFT-PBTs(v2.0) 

12) Globo-POP ( + + ) :  (5*105), (25*105)

13) , , 2006

14) J.E. Jung et al, 2010, Proximity of field distribution of polycyclic aromatic hydrocarbons (PAHs) to chemical 
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15) Standardized biodegradability tests: Extrapolation to aerobic  environments, 1995

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

17) (Ⅱ), , 2003
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guideline OECD 305, Christian schlechtriem et al., 2012
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to Difference Fish Species, Harald J. Geyer et al., 1994

20) Holzworth , , 1997

21) Bennett et al., 1998, General formulation of characteristic travel distance for semivolatile organic chemicals in a 

multimedia environment, ES&T, 32(24), 4023–4030

22) F.Wegmann et al., 2004, Influence of vegetation on the environmental partitioning of DDT in Two gloval 

multimedia models, ES&T, 38(5), 1505-1512

23)
Beyer et al., 2003, Temperature dependence of the characteristic travel distance, ES&T, 37(4), 766-771

24) C.N.Sawyer and G.A Rohlich, Sewage Works J. 11:946(1939) ,  349~350

25)
Kenneth T. Whitby, 1978, The physical characteristics of sulfur aerosols, Atmospheric environment, 12, 135-159

26) Development and evaluation of an environmental multimedia fate  model CHEMGL for the Great Lakes 

region, 2003

27) / , 2008



3장. 환경 중 예측농도 계산 모형























QSAR Chemical class

Predominantly hydrophobics: 

Non hydrophobics: hydrophobic

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





4장. 모형을 이용한 금속물질 노출 농도 계산





5장. 한국형 다매체 동태모형





area m2

water depth m

residence time of water in the system s

suspended solid concentration kg/m
3

settling velocity m/s



area m2

mixing depth m

aerobic fraction -

net sediment rate 

- production of suspended solids

- concentration of suspended particles in and out flowing rate

- concentration of suspended solids in STP effluent

- soil erosion rate

m/s

kg/s

kg/m
3

kg/m
3

m/s



area m
2

mixing depth m

fraction of rainwater infiltrating into the soil -

fraction of rainwater running off to surface water -

soil erosion rate m/s





Emission

· 

· 

  

· 

Import

and

Export

· 

   

Degradation

· , , 

· 1

   (first order rate constant)  

Intermedia

transport

Dry 

deposition

· 

 - gas-aerosol partitioning aerosol-deposition velocity

   vapour pressure

   Junge’s equation

Wet 

deposition

· 

 - chemical’s scavenging ratio

   (the rainwater-air concentration ratio)

 - Henry’s Law constant aerosol-collection efficiency



Sediment/

Resuspension

· suspended matter-water partition coefficient

· 

· /

Absorption

· gas absorption volatilization

  

 - Henry’s Law constant

 - solids-water partition coefficient

 - partial mass-transfer coefficient 

· adsorption desorption

 - sediment-water partition coefficient

 - partial mass transfer coefficient 

Runoff

· Run-off water soil particles 

 - soil-water partition coefficient

 - run-off water

Leaching

· compartment

   

   

· 

 - soil-water partition coefficient

Burial

· , 

  , 

  

· 

  





VA(S) : volume of the air compartment of scale S [mair
3
]

CA(S) : total concentration in air at scale S(gas phase + aerosol phase + rain water phase) [mol·mair
-3

]

EMISA(S) : emission mass flow into the air compartment at scale S [mol·s-1]

IMPA(S) : import mass flow into air at scale S[mol·s
-1
]

DEGRDA(S) : pseudo first order transformation rate constant in air at scale S[s
-1
]

DEPA,Wi : transport coefficient for atmospheric deposition(wet and dry) to water i at scale S[mair3·s-1]

DEPA,Si : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair3·s
-1
]

DEPA,Vi : transport coefficient for atmospheric deposition(wet and dry) to vegetaion i at scale S[mair3·s
-1

]

VOLW,A(S) : transport coefficient volatilization from water i at scale S[mwater3·s-1]

VOLSi,A(S) : transport coefficient volatilization from soil i at scale S[msoil3·s
-1

]

VOLVi,A(S) : transport coefficient volatilization from vegetation i at scale S[mveg
3
·s

-1
]

GASABSA,Wi(S) : transport coefficient gas absorption to water i at scale S[mair3·s-1]

GASABSA,Si(S) : transport coefficient gas absorption to soil i at scale S[msoil
3
·s

-1
]

GASABSA,Vi(S) : transport coefficient gas absorption to vegetation i at scale S[mveg
3
·s

-1
]

CWi(S) : concentration in water i(dissolved) at scale S[mol·mwater-3]

CSi(S) : concentration in soil i at scale S[mol·msoil
-3
]

CVi(S) : concentration in vegetation i at scale S[mol·mveg
-3
]



VWi(S) : volume of water compartment i at scale S [mwater
3
]

CWi(S) : concentration in water i(dissolved) at scale S [mol·mwater
-3
]

CA(S) : total concentration in air at scale S(gas phase + aerosol phase + rain water phase) [mol·mair-3]

EMISWi(S) : emission to water compartment i at scale S [mol·s
-1
]

IMPWi(S) : import mass flow into water compartment i at scale S[mol·s
-1
]

DEGRDWi(S) : pseudo first order transformation rate constant in water i at scale S[s-1]

DEPA,Wi : transport coefficient for atmospheric deposition(wet and dry) to water i at scale S[mair3·s
-1
]

RUNOFFSi,Wi(S) : transport coefficient for run off from soil i to water i at scale S[msoil3·s
-1

]

SEDWi,Sedi(S) : transport coefficient for sedimentation for water i at scale S[msed3·s-1]

RESUSSedi,Wi(S) : transport coefficient for resuspension for water i at scale S[msed3·s
-1
]

VOLW,A(S) : transport coefficient volatilization from water i at scale S[mwater3·s
-1

]

GASABSA,Wi(S) : transport coefficient gas absorption to water i at scale S[mair3·s-1]

CSi(S) : concentration in soil i at scale S[mol·msoil
-3

]

CSedi(S) : concentration in sediment i at scale S[mol·msed
-3

]



VSedi(S) : volume of water compartment i at scale S [mwater
3
]

CSedi(S) : concentration in sediment i at scale S[mol·msed
-3
]

CWi(S) : concentration in water i(dissolved) at scale S[mol·mwater-3]

DEGRDSedi(S) : pseudo first order transformation rate constant in sediment i at scale S[s
1
]

SEDBURIALi(S) : transport coefficient for sediment burial for water i at scale S[msed
3
·s

1
]

SEDWi,Sedi(S) : transport coefficient for sedimentation for water i at scale S[msed3·s1]

RESUSSedi,Wi(S) : transport coefficient for resuspension for water i at scale S[msed
3
·s

1
]

DESORBSedi,Wi(S) : transport coefficient for desorb from sediment i at scale S[msed
3
·s

1
]

ADSORBWi,Sedi(S) : transport coefficient for adsorb by sediment i at scale S[mwater3·s1]



VSi(S) : volume of soil compartment i at scale S [msoil
3
]

CSi(S) : concentration in soil i at scale S[mol·msoil
-3
]

CA(S) : total concentration in air at scale S(gas phase + aerosol phase + rain water phase) [mol·mair3]

EMISSi(S) : emission to soil compartment i at scale S [mol·s
-1
]

DEGRDSi(S) : pseudo first order transformation rate constant in soil i at scale S[s
-1

]

LEACHINGSi : transport coefficient for leaching from soil i at scale S[msoil3·s-1]

RUNOFFSi,Wi(S) : transport coefficient for run off from soil i to water i at scale S[msoil
3
·s

-1
]

DEPA,Si(S) : transport coefficient for atmospheric deposition(wet and dry) to soil i at scale S[mair
3
·s

-1
]

VOLSi,A(S) : transport coefficient volatilization from soil i at scale S[msoil3·s-1]

GASABSA,Si(S) : transport coefficient gas absorption to soil i at scale S[mair
3
·s

-1
]







with :

Kh : air-water partition coefficient [m
3
.m

-3
]

HENRY : Henry's law constant [Pa.m3.mol-1]

VP : vapour pressure [Pa]

SOL : water solubility [mol.m
-3

]

R : gas constant [Pa.m3.mol-1.K-1]

TEMP : environmental temperature [K]



symbols explanation unit value

JungeConst constant of junge equation [Pa.m] 1.72E-01

SURFaerosol surface area of aerosol particles [m2.m-3] 2.64E-03

VP vapour pressure [Pa]

FRaerosol
fraction of the substance associated 

with aerosol particles [-]



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 [-]



with :

Kp : solids-water partition coefficient [kg.m-3]

Kow : octanol-water partition coefficient [-]

CORG : standard mass fraction organic carbon in soil/sediment [-]

RHOsolid : mineral density sediment and soil [kg.m-3]

Ksdw : dimensionless sediment-water partition coefficient [-]

FRACwsed : fraction of water in sediment [-]

FRACssed : fraction of solids in sediment [-]

Kpsed : sediment-water partition coefficient [l.kg
-1
]

RHOsolid : mineral density sediment and soil [kg.m-3]



with :

Ksw : dimensionless soil-water partition coefficient [-]

FRACwsoil : fraction of water in soil [-]

FRACssoil : fraction of solids in soil [-]

Kpsoil : soil-water partition coefficient [l.kg
-1
]

RHOsolid : mineral density sediment and soil [kg.m
-3
]



with :

FRwwater : dissolved fraction of water column [-]

Kpsusp : suspended solids-water partition coefficient [l.kg
-1

]

SUSPwater : concentration suspended matter in water [kg.m
-3

]

BCFfish : bioconcentration factor water fish [l.kg-1]

BIOmasswater : concentration biota in water [kg.m
-3
]

FATfish : fat content water fish [-]

Kow : octanol-water partition coefficient [-]

with :

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

FRACwsoil : fraction of water in soil [l.kg
-1

]

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

FRACssoil : fraction of solid in soil [l.kg
-1
]

Kh : air-water equilibrium distribution constant [-]

Kpsoil : soil-water partition coefficient [l.kg-1]

RHOsolid : mineral density sediment and soil [kg.m
-3
]



Parameter Symbol Unit Value

Density of solid phase RHOsolid [kgsolid.msolid
-3] 2650

Density of water phase RHOwater [kgwater.mwater
-3] 1000

Density of air RHOair [kgair.mair
-3] 1.3

Environmental temperature (12.5℃) TEMP [K] 285.5

Constant of Junge equation JungeConst [Pa.m] 1.72E-1

Specific surface area of aerosol 
particles SURFaerosol [m2.m-3] 2.64E-03

Gas constant R [Pa.m3.mol-1.K-1] 8.314

Surface water

Concentration of suspended matter in 
water SUSPwater [kg.m-3] 1.77E-2

Suspended matter

mass fraction of organic carbon in 
susp. solids

CORGsusp [-] 0.1

Sediment

Volume fraction of solids in sediment FRACssed [-] 0.37

Volume fraction of water in sediment FRACwsed [-] 0.63

mass fraction of organic carbon 
sediment solids

CORGsed [-] 0.05

Soil

Volume fraction of solids in soil FRACssoil [-] 0.6

Volume fraction of water in soil FRACwsoil [-] 0.16

Volume fraction of air in soil FRACasoil [-] 0.24

mass fraction of organic carbon in 
soil solids

CORGsoil [-] 0.07



symbols explanation unit value

SYSTEMAREA
total area of the regional scale 

(air/(fresh water sea) + air/soil 
interfaces) 

[m2] 1.606E+11

AREAland area of land in the system [m2] 1.00E+11

AREAsea area of sea in the system [m2] 6.06E+10



with :

VOLUMEair : volume of the air compartment [m
3
]

SYSTEMAREA : total area (air/water + air/soil interfaces) [m
2
]

HEIGHTair : atmospheric mixing height [m]

TAUair : residence time of air [d]

WINDSPEED : average windspeed at 10 m above the surface [m/s]

Parameter Symbol Unit Value

Atmospheric mixing height HEIGHTair [m] 1000

Wind speed of system WINDspeed [m.s
-1

] 2.13

Residence time of air over region TAUair [d] 1.93

Aerosol-deposition velocity AEROSOLdeprate [m.s
-1

] 3.10
-3

Aerosol-collection efficiency COLLETeffaer [-] 2.10
5

Average precipitation RAINrate [mm.yr
-1

] 1.36.10
3



with :

VOLUMEwater : volume of water compartment [m3]

SYSTEMAREA : total area [m
2
]

AREAFRACwater : fraction of the system area [-]

DEPTHwater : depth of water column [m]

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  [-]

EROSIONsoil : erosion of soil [m/s]

SYSTEMAREA : total area [m2]

AREAFRACsoil : soil fraction of the system area [-]  

RAINrate : rate of wet precipitation [m/s]



Parameter Symbol Unit Value

Area fraction of  fresh water AREAFRACwater [-] 0.0174

Area fraction of  marine water AREAFRACsea [-] 0.377

Water depth fresh water DEPTHwater [m] 4.34

Water depth marine DEPTHsea [m] 10

Suspended-solids concentration in water SUSPwater [kg.m-3] 0.0177

Suspended-solids concentration in sea SUSPsea [kg.m-3] 0.005

Concentration of biota in water BIOmasswater [kg.m-3] 0.001



with :

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

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

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

FRACwsed : volume fraction water of the sediment [-]

FRACssed : volume fraction solid of the sediment [-]

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

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

RESUSPrate : resuspension rate for sediment [msed/s]

SUSPwater[C] : concentration of suspended matter in water column at continental scale [kgsolid/mwater3]

SUSPwater[L] : concentration of suspended matter in water column at continental scale [kgsolid/mwater3]

WATERflow[C][R] : flow of continental water to regional water [m3/s]

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

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

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



EROSIONsoil : erosion of soil [m/s]

AREAFRACsoil : area fraction of soil [-]

AREAFRACwater : area fraction of water [-]

FRACssoil : volume fraction solid of the soil [-]

SYSTEMAREA : area of system [m2]

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



with :

VOLUMEsed : volume of sediment compartment [m3]

SYSTEMAREA : total area [m2]

AREAFRACwater : water fraction of the area [-]

DEPTHsed : mixing depth of sediment [m] 

with :

BURIALsed : burial rate of old sediment under fresh deposits [msed/s]

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



Parameter Symbol Unit Value

Sediment mixing depth DEPTHsed [m] 0.03

Settling velocity of suspended solids SETTLvelocity [m.s-1] 2.89.10-5

(Biogenic) production of suspended 
solids in fresh water PRODsuspwater [kg.s

-1
] 8.88.10

-1

(Biogenic) production of suspended 
solids in marine water PRODsuspsea [kg.s-1] 1.92.101



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]



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] 

Parameter Symbol Unit Value

Area fraction of natural soil AREAFRACsoil1 [-] 0.402

Area fraction of agricultural soil AREAFRACsoil2 [-] 0.122

Area fraction of industrial/urban soil AREAFRACsoil3 [-] 0.0816

Fraction of rainwater infiltrating soil FRACinfsoil [-] 0.25

Fraction of rainwater run-off from soil FRACrunsoil [-] 0.25

Natural soil-erosion rate EROSIONsoil1 [m.s
-1

] 1.11.10
-11

Agricultural soil-erosion rate EROSIONsoil2 [m.s
-1

] 4.88.10
-11

Industrial/urban soil-erosion rate EROSIONsoil3 [m.s
-1

] 3.63.10
-11



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

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]

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]



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 [-] 



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 [-]

with :

GASABSflowsoil : overall mass transfer coefficient for gas absorption across the air-soil interface, referenced to air 

[mair/s]

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

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

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

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

Ksw : dimensionless soil/water partition coefficient [-]

FRACasoil : volume fraction air of the soil [-]

FRACwsoil : volume fraction water of the soil [-]

FRACssoil : volume fraction solid of the soil [-]

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

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



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 [-]

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 [-]



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 [-]

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 [-]

with :

Ksdw : sediment/water partition coefficient water [-]

FRACw.sdR : volume fraction water of the sediment [-]

FRACs.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]



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

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



with :

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

RAINrate : rate of wet precipitation [mrain/s]

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

Ksw : dimensionless soil-water partition coefficient [-]

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



with :

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

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

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]



with :

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

PECregwater,tot : regional concentration in total surface water [kgc.m-3]

Kpsusp : solids-water partition coefficient of suspended matter [m3.kgsolids-1]

SUSPwater : concentration of suspended matter in water of region [kgdwt.m-3]

BCFbiota : BCF for aquatic biota in regional/continental model [m3.kgwwt-1]

BIOTAwater : concentration of aquatic biota in regional system [kgwwt.m-3]



PECregagric,porew : regional PEC in porewater of agricultural soil [kgc.m-3]

PECregagric : regional PEC in agricultural soil (total) [kgc.kgwwt-1]

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

Ksoil-water : soil-water partition coefficient [m3.m-3]









(version) .

(chembase)
.

(regionbase)

(Regional scale)

.

(input)

(

, , )

. ‘ (PEC) ’ 

.

(regional)

(Regional scale) (steady-state) 

.

(local)

(local scale) (steady-state) 

.

(engine)

(local, regional), ( , , , ) 

.

(level 3 Output)
.

(local)

_

(local scale)

. 

.











ID CAS registry number -

Name Chemical name -

MW g/mol

Tm ℃

Pvap25 25℃ Pa

Sol25 25℃ mg/L

Kow / -

kdeg(air) 1/s

kdeg(water) 1/s

kdeg(sed) 1/s

kdeg(soil) 1/s





Area land
. 

, .
km2

Area sea km2

Area fraction fresh water -

Area fraction natural soil -

Area fraction agricultural soil -

Area fraction other soil
, 

-

Temp , 30 ℃

Wind speed . 30 m/s

rain rate . 30 mm/yr

Depth fresh water m

River flow reg - cont -

Fraction run off -

Fraction infiltration -

Soil erosion mm/yr











6장. 배출 에피소드(release episode) 동안의 국지적 

규모의 농도 계산 





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]



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]

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]



with :

Clocaleff : concentration of the substance in the STP effluent [mg·l-1]

Clocalinf : concentration in untreated wastewater [mg·l-1]

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

Kpsusp : solids-water partitioning coefficient of suspended matter [l·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·l-1]



with :

DILUTION : dilution factor [-]

EFFLUENTstp : effluent discharge rate of stp [l·d-1]

FLOW : flow rate of the river [l·d-1]

with :

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

with :

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

Clocalwater,ann : annual average local concentration in surface water [mg·l-1]

PECregionalwater : regional concentration in surface water [mg·l-1]

PEClocalwater : predicted environmental concentration during episode [mg·l-1]

PEClocalwater,ann : annual average predicted environmental concentration [mg·l-1]



with :

PEClocalwater : concentration in surface water during release episode [mg·l-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]



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]



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]

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]



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]

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]

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]





Depth of 
soil 

compartment
[m]

Averagi
ng time

[days]

Rate of sludge 
application

[kgdwt·m
-2·year

-1
]

Endpoint

PEClocalsoil 0.20 30
0.0

(0.5 in EU)

terrestial 
ecosystem

PEClocalagr.soil 0.20 180
0.0

(0.5 in EU)

crops for 
human 

consumption

PEClocalgrassland 0.10 180
0.0

(0.1 in EU)

grass for 

cattle

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]

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]



with :

PEClocalagr.soil,porew : predicted environmental conc. in porewater [mg·l-1]

PEClocalgrw : predicted environmental conc. in groundwater [mg·l-1]



Chemical class Equation

Predominantly hydrophobics

Nonhydrophobics

Phenols, anilines, benzonitriles, 
nitrobenzenes

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

uracils

Alcohols, organic acids

Acetanilides

Alcohols

Amides

with :

Kow : octanol-water partition coefficient [-]

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



Chemical class Equation

Anilines

Carbamates

Dinitroanilines

Esters

Nitrobenzenes

Organic acids

Phenols, benzonitriles

Phenylureas

Phosphates

Triazines

Triazoles







7장. 하수처리시설(STP)

(Capacity of the local STP) [eq] 10,000

1 (Amount of wastewater per inhabitant) [l.d
-1
.eq

-1
] 200

1 (Surplus sludge per inhabitant) [kg.d-1.eq-1] 0.011

(Concentration susp. matter in influent) [kg.m-3] 0.45



(Substance name) -

(Molecular weight) g.mol-1

(Melting point) ℃

/ (Octanol/water Partition coefficient, Kow) -

(Vapor Pressure) Pa

℃

(Water Solubility) mg.L-1

℃

Biodegradability -

[ 29] (STP) 



STP (fraction of release directed to air by STP) [-]

STP (fraction of release directed to effluent by STP) [-]

STP (fraction of release directed to sludge by STP) [-]

STP (Effluent discharge rate of local STP) [l.d-1]

(Concentration in untreated wastewater) [mg.l-1]



8장. 참고문헌









화학물질의

위해성에 관한 자료 작성지침





화학물질의 

위해성에 관한 자료 작성지침

2015. 03

발 간 등 록 번 호

11-1480523-002298-01

NIER-SP2015-033www.nier.go.kr

2
0
1
5
·

03

화
학
물
질
의 

위
해
성
에 

관
한 

자
료 

작
성
지
침


