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Background: Environmental concentrations of substances can be estimated by K-CHESAR based on Accepted November 20, 2023

main, industrial, and use categories (MC/IC/UC) and ECETOC TRA based on environmental or specific
environmental categories (ERC or spERC).

Objectives: Three different systems for estimating environmental concentrations were compared to figure out "
Highlights:

- The final PEC,,, decreased in the
order of calculations using ECETOC
TRA-ERC>K-CHESAR with MC/IC/
UC>ECETOC TRA-spERC.

+ Percentages of PEC,,, to PEC,, tend
to be 0% in industrial uses with MC/IC/
UC and ERC.

* Percentages of PEC, oy to PEC,,, tend

to be close to 100% in wide dispersive

their order with possible reasons along with relationship of regional predicted environmental concentrations
(PEC

Methods: Typical uses of the case substance and their corresponding ERCs were selected from the webpage

regional) and final PEC, , for various uses of a substance.

of the European Chemical Agency. Proper MC/IC/UC and spERC were assigned to each ERC. Emission
fractions were compared for each assessment code from the available database. PECs were calculated by
three estimating systems: K-CHESAR using MC/IC/UC, ECETOC TRA using ERC, and ECETOC TRA
using spERC with their default values for input parameters. Percentage of PEC, 0y, to PEC,, Were manually
calculated for each use.

Results: Emission factors decreased in the order of ERC > MC/IC/UC > spERC. Values of the final PEC,,,
derived as sum of PEC,,,, and Clocal decreased in the order of calculations using ECETOC TRA-ERC>K- uses of ERC and spERC.

CHESAR with MC/IC/UC>ECETOC TRA-spERC for all environmental media. Percentages of PEC, .gonalyater . Proper industrial category is not
t0 PEC,qq)water Tanged from 0 to 10.3% in industrial uses calculated with MC/IC/UC and ERC but 96.3 to 100%

available for professional uses.
in wide dispersive uses of ERC and spERC where values of C, ;... are estimated to be very low.

Conclusions: ECETOC TRA generated the most refined PNEC values with spERC and the least with ERC, *Corresponding author:

while K-CHESAR with MC/IC/UC generated values between the two results. The ratio of PEC, o0, to PEC, Department of Biosafety, Kyungsung

can be a good measure for performing suitable estimation of PNECs according to use. University; Suyeong-ro 309, Busan 48434,
Republic of Korea
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Fig. 1. Workflow to calculate predicted environmental concentrations
by K-CHESAR and ECETOC TRA
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93\1’4'.2'31) K-CHESAR (Korea CHEmical Safety Assessment and
Reporting tool)= €73 F &&= ALt HP o =4, SHEH
ol wha} satE o] 52 A] A& aof o= PR 24
= AYste Zradold, @A 202349 149 fH°|EH 5.0
wo] AFE]7 9lr}?

2}, ECETOC 20|14 & 53f 94 §4]2] ECETOC TRA
Model v.3.1 B3} Ef(integrated tool)& T2 & & AX|(%=
E7) A)stiet? 874 B7F 750l lolAl Step 1 (identifi-
cation of substances) 2 Step 2 (physical-chemical properties),
Step 3¢ &7 7} environmental assessment)S AF-8-Z} Q& H|

O] 2 (user interface)oll YF 5t T4 55 AHESIACh

Table 1. Minimum substance data collection for operating 2. 22 MH™ ol S2s|EHE ENM XA}
environmental assessment tools of K-CHESAR and ECETOC TRA A 22 2= REACH U S} EAEE2H/1Ho] B4 &2
Parameter™ Value OfPhYSiE:“I'ZCOElemical th/golar, ol GAEE et 825 e f713E SOl
properties A A7gsteleh At &4 = A7TE glyceryl propoxy triacrylate
Molecular weight 428 g/mol 9] K-CHESAR ¥ ECETOC TRA (environment) 7-5°] E8
Logkow! 252 T BUD- S BYRAY, I 8=, /B
Solubility in water 1,200 mg/L at 20°C Euj A5, AE514)S European Chemical Agency (ECHA,
Vapor pressure 0.003 Pa at 20°C Y3l 2 A4%) 0] TARROA ZAFSFETH Table 1).32)
Ready biodegradability Readily biodegradable
Koc' 123.8

*Substance name: glyceryl propoxy triacrylate, Cas no.: 52408-84-1.
TKow: Octanol/water partition coefficient.
"Koc: Organic carbon normalized adsorption coefficient.

Table 2a. (a) Uses defined and (b) emission fractions for each use according to different category systems of environmental emission
(a) Uses defined according to different emission category systems

. - . . . Environmental release
Main categories/industrial categories/use categories

No.  Description of use Life cycle stage categories/specific ERC
MC IC ucC ERC spERC

1 Manufacture of Production™/ Ib (used in closed 3 (chemical industry: 55 (others) ERC 17 Not available
substance manufacture’ systems) chemicals used in not 33

synthesis)

2 Industrial formulation ~ Formulation®/ III (non-dispersive 14 (paints, lacquersand 52 (viscosity =~ ERC27  CEPE SPERC
of preparation formulation” use) varnished industry) adjustors) 2.1cv1®

3 Industrial use as Processing*/uses at  III (non-dispersive 11 (polymers industry) 43 (process ERC6d"  Notavailable
crosslinking agent in industrial sites’ use [industrial regulators)
the polymer industry point sources])

4 Industrial use in Processing*/usesat  II (inclusioninto 14 (paints, lacquersand 52 (viscosity ERC5' CEPE SPERC
coatings resulting in industrial sites’ oronto amatrix)  varnished industry) adjustors) 5.1av1®
inclusion into a matrix

5 Professional use in Processing™/uses IV (wide dispersive Not available 52 (viscosity ~ ERC 8c"  CEPESPERC
coatings resulting in by professional use) adjustors) 8c.2av1®
inclusion into a matrix ~ workers'

(roller application or
brushing)

*According to main categories, a proper sub-table of production, formulation or processing can be selected.

TAccording to life cycle description of REACH, manufacture, formulation, uses at industrial sites, uses by professional workers, consumer uses
or article service life can be selected.

TERC 1: Production of chemicals, ERC 2: Formulation of preparations, ERC 6d: Production of resins/rubbers, ERC 5: Industrial use resulting in
inclusion into or onto a matrix, ERC 8c: Wide dispersive indoor use resulting in inclusion into or onto a matrix.

SCEPE: European Council of the Paint, Printing Ink, and Artists’ Colours Industry, CEPE SPERC 2.1cv1: Formulation of organic solvent borne
coating and inks-solids, CEPE SPERC 5.1a.vl: Industrial-spraying-indoor use-solids, CEPE SPERC 8c.2a.v1: Professional-brush/roller-indoor
use-solids.

https://doi.org/10.5668/JEHS.2023.49.6.312
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3. Al 2Ee| 2 A Y 2E M| 7IX| 2FHA|
pok=a
1o
ECHA 5 AR 2HE Al £29 ti#x2Q &% 571
£ AAEAT, P30 gl ) AR E = 2 AR oF
1,200 (&% 1ol 7]8tsto] H=F = AFE- otofl AlFo.29]
SEHEE 2) 9 TEA Ao A 9] T AR AHE(E
= 3o 5LF ZF 600EHS AR&STh 715kl Y, 8% 2
oA FFE0ld A|Eo] AFA AME(E 4) W HAEA A&
T 5)0f 5LF ZF 30084 7Moot 2AME 4 &xof 3}
SHEZ WEAE 517] $Iote] EU EUSESS] EFAIAlCIH
4] K-CHESARO||A] AF8-5}1 Q)= MC, IC, UC H13E Hojs}
A3, 22 ¥ WE 98] ECETOC TRAOIA] AF&5k Q1 3074
O] ERC & FoJA ZF &&of Hget I =5 Hofollal &
87153t spERC FEE 2o} §HA] Foi5t A TH(Table 22)." A
7HA] BEFAA 9 ZF 8o wreh I =7 Rojxd e g
ZAuAE Wi EA S ZotE 4= o n = WiEA S g &
o229 ¥ 7 2 Q]3] Table 2bof B & eI

4. K-CHESAR % ECETOC TRA &= H|0|H

K-CHESAR ¥ ECETOC TRAY] 99 &% & Eg|s}sh
X213} assessment code= Table 12] Zf & Table 298] ZEE ¢
5}it}y. K-CHESARS] 8= AHE & = 9 -394 =
oJgt vio] et G 1~8% 59 Z+ 1,200, 600, 600, 300,
300 B2 Aot T AMHEF2 3,000 EL & A5 AL
k. obz] gkt ¥do] gl ECETOC TRAE 9 HAE A

25190, ¥ = 5 “annual EU tonnage™= ERC 1, 2,
6d, 5, 8¢l Z+ 1,200, 600, 600, 300, 300ES YA
E & I FEQ] “fraction of M/T tonnage to region™ “an-
nual EU tonnage’®] & 7+ =7Hregion)ll Higoh= H]&0]
W HEHO = ERC 1, 2, 6d, 591= A5l & HlE 1S 48
stal, BAF AR8<Ql ERC 8coll+= 0.1 HEE R H-&5H &
o] 9tk K-CHESARE 0|-&3t PEC A4t A] 2P U4 ECHA
Guidance”9] Table R.16-20] WZ 7S #8519 O (Table
3a).” ECETOC TRAZ ©]-&3} PEC A|4t2] 79 st Helof 4]
= 7} ERC/spERCEE HEEZS A5 A-&ol=t] 2JYF
B WS 9J5k0] o] gk 2ol Table 3bo]l WAL 314=4]
2]739] AL-E- of H(sewage treatment plant, STP: Y or N)+= L5
Argetcal stk spERCE] AFEAF EAtof S A
“goto] AT 4= = &Sl 51 AH&-F(daily amount used
at site) 52> BEE YHSEA] A9kl MspERC7} AF5 Al
Eo] AHEE=Z 59T

K-CHESARZ &% 1~8% 55 3 AIERZ F&53 ¥Id,
ECETOC TRAE ERC7} Hojd &% 570& A AIEZ 155}
3L, ERC7} FofE 8 1, 33 spERC7} FojH 8% 2, 4, 5
£ FHA A ER 5519 HTable 4a).

5. AlHIZ 22| IHAIE iSAIs 2 ¥
M= bl =2k (emission to region) A4t
MC/IC/UC £5ol w2 #jEA|4% EUSES 2.0 £3*9
A-tableso] 2] 9o, 49 BRAAIOE FHO2 44

Table 2b. (a) Uses defined and (b) emission fractions for each use according to different category systems of environmental emission

(b) Emission fractions for each use according to different assessment codes

Emission fractions according to

Emission fractions according to

No. Assessment codes Mmc/c/uct ERCand SPERCf
Air Water Soil Air Water Soil
1 MCIb/IC 3/UC 55 ERC1 0 0.003 0.0001 0.05 0.06 0.0001
2 MCIII/IC 14/UC 52 ERC2 0.0025 0.02 0.0001 0.025 0.02 0.0001
CEPE SPERC 2.1cv1 0.000097  0.00005 0
MC III/IC 11/UC 43 ERC 6d 0.075 0.00005 0.00001 0.35 0.00005 0.00025
MC II/IC 14/UC 52 ERC5 of 0.017 0.005" 0.5 0.5 0.01
CEPE SPERC 5.1av1 0.02 0 0
5 MCIV/IC15/0°/UC52 ERC8c Not availablel 0.15 0.01 0
CEPE SPERC 8c.2av1 0 0.01 0

*Emission fractions can be selected according to the life cycle stage of production, formulation, industrial use and private use in A-Tables of
the corresponding industrial categories, Industrial use in coatings resulting in inclusion into a matrix, Professional use in coatings resulting in

inclusion into a matrix.

"These default values for ERC and spERC are from the ‘Release module’ sheet in ECETOC TRA (environment) tool.

TEmission factors for solvent-based paints were selected.

SLife cycle stage for professional uses is not available in IC 14 as well as the other ICs. Therefore, IC 15/0 with MC IV (wide dispersive uses) was

tried according to the reference (p23).””

|Emission factor 0 was manually input for all media for K-CHESAR operation.

https://e-jehs.org
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Table 3a. Input parameters in (a) K-CHESAR and (b) ECETOC TRA to calculate regional concentration (PEC, on,) local concentration (Cy,,)
and predicted environmental concentration (PEC,,,)
(a) Input parameters in K-CHESAR

Tonnage-related

Use no.* Assessment codes - | ol U ’ local seal STP® (y/n)
. (release categories) se volume-regiona se volume-local scale .. +
g scale’ (t ) (t/y) Emission days' (d/y)
1 MC Ib/IC 3/UC 55| 3,000 1,200 100 Yes
2 MCIII/IC 14/UC 52 3,000 600 10 Yes
3 MCIII/IC 11/UC 43 3,000 600 20 Yes
4 MCII/ IC 14/UC 52 3,000 300 20 Yes
5 MC IV/IC 15/0/UC 52 3,000 300 365 Yes

*Use No.1: Manufacture of substance, Use No.2: Industrial formulation of preparation, Use No.3: Industrial use as crosslinking agent in the
polymer industry, Use No.4: Industrial use in coatings resulting in inclusion into a matrix, Use No.5: Professional use in coatings resulting in
inclusion into a matrix.

TUse volume for regional scale is automatically added up from each local scale use in K-CHESAR.

"Default values are from Table R.16-2 of ECHA Guidance.”

SSTP: Sewage treatment plant.

IMC/1C/UC: Main category/industrial category/use category.

Table 3b. Input parameters in (a) K-CHESAR and (b) ECETOC TRA to calculate regional concentration (PEC,n,), local concentration (C,)
and predicted environmental concentration (PEC,,))
(b) Input parameters in ECETOC TRA (environmental assessment)

Useno,  pesmetenls Sl Fracion g Dl st Gmisiondys @) STP 0
1 ERC1" 1,200 1ot - 20 Yes
2 ERC2 600 1.0 - 10 Yes
3 ERC 6d 600 1.0 - 20 Yes
4 ERC5 300 1.0 - 20 Yes
5 ERC 8¢ 300 0.1" - 365 Yes
2 CEPE SPERC 2.1cv1** 600 1.0 Not entered 225 Yes!
4 CEPE SPERC 5.1av1 300 1.0 Not entered 225 Yes!
5 CEPE SPERC 8c.2av1 300 0.1 Not entered 225 Yes!

*Terms for these parameters are used without translation in Table 5 because Korean version of ECETOC TRA is not available.

TDefault setting is applied to ‘fraction of tonnage to region* for ERCs 1-7 and 12a, 12b=1 and for ERC 8-11b=0.1. The same fraction as ERC’s is
applied to the corresponding CEPE SPERC.

TMspERC (kg/d) used if not overwritten in “Daily amount at site for spERC”.

SThese default values for ERC and spERC are from ‘Release module’ sheet in ECETOC TRA (environment) tool.

IDefault STP setting is linked to spERC selected.

YERC: Environmental release categories.

**CEPE SPERC: European Council of the Paint, Printing Ink, and Artists’ Colours Industry/Specific Environmental Release Categories.

HE AR E AHIAE &S] 714 7], w5, EGY 2} 02 2 Aofxict. HE29] viEA ¢ AT AR H Eol
Dﬂiﬂtﬂi AT &= Slck 9= ERC 1 @FeHE2o] Ax)0] i AR} Fof mlgto]d 0.02, oJAte]d 0.003°] Hth EY
= MCIb/IC 3/UC 55 B7F FEQ| A9 IC3 #=52 ¥ Hj &A= E MCo ZAR1A} §lo] 0.0001°] H-&-Hrt 16

11 1 AARIARRI A%, £, A4 AHE 5 A& AlEst A9 A ZHE e HiEAS I H3Q) A-tablesE HES|
H 30 & 'UC#33 (B &2 'UC=33 (F7HA) < Ht H IC IEHE Zroprba] AARIARI AoftAE R Ji =
Stof ZAtol| Sfgoh= Table A 1.12 ©O]5-5lA E|aL of7]A] tf o] S EE AEditt o3 A= EEANUC Y MC JE
7] ¥iEAIE MC Ib 9 A7 5 3719 HRl(1 Pa)ol] ot 7h 28 gl& AE JAN fHE] F9 UC E MC FE9

Ol
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Table 4a. Environmental concentrations of (a) PEC, ., and (b) C,, and PEC,, generated for environmental media by K-CHESAR and

ECETOC TRA (environmental assessment)
(a) Calculation of regional concentrations (PEC, o)

Regional emissions per use

PECregional (SteadY‘ State)

Tool Use Assessment (try) .
no. code Air Water Soil Air Surface water Soil (mg/kg)
(mg/m’) (mg/L) Natural Agricultural Industrial
K-CHESAR 1 MC Ib/IC 3/UC 551 0 3.6 012  547x10°  105x107* 1.85x107°  7.36x10™*  3.02x107
2 MC III/IC 14/UC 52 1.5 12 0.06
3 MCIII/IC11/UC43 45 0.03 0.006
4 MCII/IC 14/UC 52 0 3 15
5 MCIV/IC15/0/UC52 0 0 0
Sum®* 46,53  18.63 1.69
ECETOC 1 ERC 17 60 72 012  375X10°  1.08x10° 1.17X107 3.46X10°  1.17Xx107
TRA 2 ERC2 15 12 0.06
(Istse) 5 ERC 6d 210 003 0I5
4 ERC5 150 150 3
5 ERC 8¢ 45 3 0
Sum®* 480 237.03 3.33
ECETOC 1 ERC1 60 72 012 236x10°  4.31x10™  735x107°  2.14x10° 735107
TRA 2 CEPESPERC2.1cv1®  0.0582  0.03 0
(@ndset) 5 ERC6d 210 003 0I5
4 CEPE SPERC 5.1av1 6 0 0
5 CEPE SPERC 8c.2avl 0 3 0
Sum’ 276.06  75.06 0.27

*“Sums do not require other user inputs. The sum of all emissions to each medium serves as input for the PEC,gnq calculation.

TMC/IC/UC: Main category/industrial category/use category.
TERC: Environmental release categories.

)

SCEPE SPERC: European Council of the Paint, Printing Ink, and Artists’ Colours Industry / Specific Environmental Release Categories.

w2bA] vjEA| 7 A Qlof s g2 FHE: w7 T
o A9t 2793 B BE 5.8 77to] AHIAP} Ho]
1Col Wb 2§t shot A0 7 g
AR whet v A7 ThEA g E A
AL 3E A 7HA| R AR EE S 32
ABoR FEHo] e IC 11 (24
FAE G5t o] F At S5 UC
430f| oJ3t v EA =5 AHESHATE
45 A= 8E%HF (regional emission per use)-> T] ©]/4+9]
OHE AY ¥4 glo] i EAlgol A% AR sto] T
AR HRo(lEd=8=E A AHEFxEEAP). U
g E SERE Qo2 YT SR A48 E b ne
T30 B SUSHA A=A A E S SFuET
o] 35lo] PEC A1) 7 5 = ALSEI,
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6. MEISEe| SAuHE 2tF F WIS SZ(PEC) L=
PECE AF&31o]| lo] K-CHESAR % ECETOC TRA: 4](1)
4 2)(2)5 AFg-to] Akgtey 0101422

PECIac51:C10c31+PEC i

‘regional (1)
PEC,,,: Predicted environmental concentration (mg/kg)
Cocar Local concentration (mg/kg)
PEC, 40,1~ Regional concentration (mg/kg)

E9F PEC AAM= local scale9]] Bl B2 2 AFE-E= re-
gional scale ‘&%= 2 natural soil< AFE-31ct?

P E Clocal, soil = Clocal, soil +P E C

regional, natural soil

@)

PEC,,.; - Predicted environmental conc. in soil (mg/kg)
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Chocal soi- LOcal concentration in soil (mg/kg)

PEC,giona), natural soi- Regional concentration in natural soil (mg/kg)

K-CHESAR @ ECETOC TRASIA AR 2 B%(C,..)
= W& onaE 529 F% A4S ofA drt HF:Ho
2 ZY5E PEC, 2 Ao 72 FE(PEC 40 AHA
AR 5E(Ch) S A5 TS FHOE, ECETOC TRAOYA]
= PECregional:l_q— Coutt F ESYHOA = HolA| o=
‘DATABASE’ A|EOj|A HE g = 7k Qlo] Table 4°] LERY
et 12, wiA| 7} 7| d w9 PEC,,,(ainE XF Aol &
SolA] 2o}, Co@ID+PEC, yopa(ain) & 57|12 HE A4S}
Table 40 WEFHSITE K-CHESARIAE PEC, &, PEC, gom
, Coat= S0, Wl QIEIHo] 20l = A9 5= ZHghTt
AAEERE, oz B71 13 PEC, 814 PEC, o fb= Bl
L 7] AL 51o] Table 40f Zro] UERQITH

n.& 1t

1. ZALE 850 st 2EFHA HE At

s EAH0 525 AHHEZS B4 88 A
of 7] AR AT 571E AdEste] 8% 1~52 HEgt A

Table 222} Zth A4 EEE BAE(EE 1), HIJIE E
PAL} Z2 AAE A AeE 25 fls H7HE
AWML L 2) FTEAL AFGolA] A AYAE Al FJE0] HhE
2o Z3tot=s SUARA AFEET(EE 3), AHEdo] He
AN R FRE HRIE B Aot E2 A8 IAYAE 4t
& @HoNA AFESFAHEE 4) HEH L2 Al-&(professional
use, -85 5)ot= Zl0] &3 8roltt. ECHA| B of=gh
/% 1~8% 50| tf3t ERC BHFAA= 2 =E3AIUE 9] =
243l A3kslA 7+ ERC 1, ERC 2, ERC 6d, ERC 5 2 ERC
8c2¥39 Ka] Qlo] H2ENS-S AT 5 YA o] F 471
QT % AAA 25 (industrial use)of 3155}, ERC 8c=
FEAHA & (wide dispersive use)©l| dll g gHet

HRIE, I JF, A8 ) 4 o&rhE £ Az
9 28-S A2 E European Council of the Paint, Printing
Ink, and Artist’s Colours Industry (CEPE)7} 25l =2 &
& 3 EEF(spERO)E % 2, 4, 599t 2] 715319
t}. CEPEY] spERCE v27F 371=0] 9o, & Ao A&
Sk ECETOC TRA v3.19l+& CEPE9] spERC vIT 0|8 75
St viof 9Jsf ®F5klth ERC 2 (8% 2) ¥ ERC 5 (&
% 4) o= Z+ CEPE SPERC 2.1c.vl, CEPE SPERC 5.1avl
£ A8&35F3aL ERC 8C (&% 5)°lli= CEPE SPERC 8c.2a.vl

e orle

Table 4b. Environmental concentrations of (a) PEC, . and (b) Cy, and PEC,, generated for environmental media by K-CHESAR and

ECETOC TRA (environmental assessment)
(b) Calculation of predicted environmental concentrations (PEC,,;)

PEC,,.,, (:Clocal+PECregional)
PECogiona C PEC C PEC C PEC
Use Assessment local local local local local local
no. code Air 3 Water Soil" Air (mg/m’) Fresh water™ (mg/L) Soil" (mg/kg)
(mg/m ) (mg/L)  (mg/kg) (x10°°) (x107%) (x107%)
(Xx107™) (X107) (X107)
1 MCIb/IC2/UC55 0.055 1.05 18.50 0.681" 0.736 5,918.95 5,920.00 0 18.20
ERC1 3.75 10.80 117 45,698.63  45702.387  45092.01 4510278 125200 125317
2 MCII/IC 14/UC 52 0.055 1.05 18.50 1,329.95* 1,330.00 19,698.95 19,700.00 160.50 179.00
ERC2 3.75 10.80 117 11,424.66  11,428.417 7,515.33 7,526.11  20,881.40 20,998.37
CEPE SPERC 2.1cvl 2.36 4.31 73.50 44.33 46.697 8.35 12.66 23.32 96.79
3 MCII/IC11/UC43 0.055 1.05 18.50 39,899.95T 39,900.00 49.75 50.80 4,821.50 4,840.00
ERC 6d 3.75 10.80 117 159,945.21 159,948.96T 93.94 104.71 875.61 1,347.51
4 MCII/IC 14/UC 52 0.055 1.05 18.50 of 0.055 4,928.95 4,930.00 0 18.50
ERC5 3.75 10.80 117 114,246.58 114,250.337  469,708.46 46971923 1,302,780 1,302,897
CEPE SPERC 5.1avl 2.36 4.31 73.50 4,569.86T 4,572.22gf 0 4.31 17.58 107.69
5 MCIV/IC 15/0/UC 52 0.055 1.05 18.50 o 0.055 0.480 1.53 0 18.50
ERC 8¢ 3.75 10.80 117 0 3757 0.103 10.87 0.29 117.26
CEPE SPERC 8c.2avl 2.36 4.31 73.50 0 236" 0.167 4.48 0.46 73.93

*Regional concentrations (steady-state) in natural soil are used.
Local concentrations in agricultural soil, averaged over 30 days are presented.
"Values were manually calculated according to the Eq.(1) as mentioned in II. Research Methods.

https://doi.org/10.5668/JEHS.2023.49.6.312



HPHEYF/ S+ HZHEHF 7|

) g HHECETOC TRA % FQ/MU/2 & ER#|7 o|-€2] K-CHESARO|| 2|3t $HH0& 55 H|W A3

(Professional-brush/roller-indoor use-solids) & &-&% 4~ 3l
=4

Table 29] 57}4] &=of 3] K-CHESAR T5& $J5to],
EU HiZ 0510l MC/IC/UCS] AAQEFAA = 285
At 8 12 MC 1b (A= DACIA EHZHoA AH), IC
3 (3FeF 4} ol AHRE= BFeHE ), UC 55 (PIEhE #
oI5, ERC 2 (EFHES] 2ANZ ER7H HJAERZS] &3t
AL S 2= MC 1T (H][&4H AFR), IC 14 (HIE, 24
2 YACEE) 4FQ)), UC 52 (B4 2A3ANE Folstiilal, 8%
104 R Z2 AHEEo] A} Mol 34 2EA=
AHEE = 30= MC III (H&24H ARR), IC 11 (FHH At
%), UC 43 (374 £8A)S Fofshiint. &= 4 9 8% 5= 1
QIE Q] AFYA ARG & AZ7t ARERIE] H5F HRIES ARE-5F
B2 A2 HQIE WoflAle] 81 UC 52 (R4 2744
£ Fog & 3, 8 7H E = AR MC 1T (FlE W
= #HO FFEEA ARE), A= MC IV (BH9IRE #AF
2 Arg)el s

2. AtESEe] M= 23U E(Emission to region)

o= Zut

AHEEEY 57H] &kl s 3714 thE AlAHlol et
R 7 e E R oo et viE ASE ot
Table 2bofl E]5Fch ERC 1 (FFSHEAQ] A x)] st
MC Ib/IC 3/UC 55 H7} L E=of| o5t s &A(H7], H< &
%) 0, 0.003, 0.0001 ERC Hi&AI=(H7], =<, EY) 0.05,
0.06, 0.00013} B g wf A2 gro|Qle}. IEA} A4 Al 71
AR AFREE 8% 38 pHER Z5ky} 7RA} AJFgo g LB
=lo] = IC 11 (IRA AH) WiEAlS: 5 1A 48 E o
Skl o] F Z7hA7} &5k UC 439 o3 #iEA15=21 0.075
(571), 0.00005 (%), 0.00001 (E)= ERCO] 9]t v &A=
21 0.35 (t7]), 0.00005 (%), 0.00001 (E¥)H} H|wtH 4=
4 B &A= 2oL W7] wiEAST oF 1/590 siddt
=%

MC/IC/uce] 23t A wjEA 4= 9 ERC2} spERCO] ]
St oA Wi EASE v e A7 A¥EH 0 2 ERC EFAA
£ o]83t uiETFo] 7Y A9, spERC E{A|AE o]-8-3t Hl
70| 7MY 22 A0 2 eI TH(Table 2b). 5, 8XH=E A
= 2 mjxE wjEA5 =A% ERC>MC/IC/UC>spERCY &
& = Ak

ol AxE AEH & viEA 5ol 8 ATt AT
< 43 gho] Azt wiEEFo] Fy Ol S5 AN WEH S
oA & E3HS 3 gho] Table 4a @ Fig. 22] xZof Uehd A
= 2. 9] BiE3F(regional emission per use)°] FC}.

(a) Air

PECregional, air

8 3
(x10¥) mg/m ERC-ECETOC TRA

400 (15t set} @®
spERC/ERC-ECETOC TRA
300 (2" set)
@

200
100 menciuc-

K-CHESAR

u .
0 100 200 300 400 500
Sum of regional emissions of five uses (ty)

(b) Water

PECregional, water
(x10#) mgiL

11
10 ®
9 ERC-ECETOC TRA
8 (15t set)
g spERC/ERC-ECETOC TRA
5 (2nd get)
4 @
3 Mc/c/UC-
2 K-CHESAR
1 @
0
1] 50 100 150 200 250
Sum of regional emissions of five uses (tly)
(c) Soil

PECreaqional. soil

=4
40 X10%) ma/Kg ERC-ECETOC TRA

(15t set)
120 n
100  MGC/C/UC-
80 K-CHESAR
|
60 spERC/ERC-ECETOC TRA
nd
40 {2- set) ®
20 @ N
0 @
0 1 2 3 4

Sum of regional emissions of five uses (ty)
M Soil_industrial 4 Soil_natural @ Soil_agricultural

Fig. 2. Plots of steady-state regional concentrations in three different
emission categories according to the sum of annual emissions of five
uses
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3. 4 & 0| s(PEC) 4= A1t

| HiETF2] T2 (Table 4a2] sum) A= 7 Hi ST
< 3l (steady-state) 2] M T E(PEC, yi0n) E AlAE
sh=t] 7to] Ha MiAEE A=t LT AFEE 0] &9
HtH(Table 4a). Al 7HA] §@°l w2 B7} =7} viAE A=
T & 92 24 A9 o] gho] wiAE M= = &
7 sZol TS vtk A=t i 3 sERS T AER
Fol 153 7 8o FYS g /9 go g2 EEHS &9l
51912 (Table 4a) ©] gto] AFFA; 2 o] BofA Yaid B
7t A& 2% PECE &2 3HCH(Table 4b).

T3, WAE PEC, > Table 4 9 Fig. 20149} 2+
o] ERC (ECETOC 1st set)>spERC (ECETOC 2nd set)>MC/
IC/UC (K-CHESAR)E 4tZE[Ql=Hl o= 2.014 &<l
gt 571 8 viEF FHY &A= WAE 1%
ERC>spERC>MC/IC/UCOIH, Hl& S0l tholl PEC, 40na
Zhol ti7] & FAlOA v & = AAUTH(Fig. 2a, 2b). E
& Ao A = EAAFG-EA], AAAR], FHA A= PEC
Fho] Aot th(Fig. 20).

K-CHESAROA ARY 2 55 (C,,, )= 3 H £H 1
o] ojd wiZ ojmAE Foto] ¥o] WhHo g AikemY
(&, FAsEE A7t B4t 88) ECETOC TRAAE C,,
2 7} ERC 52 spERC F E0] o3t v AU (o5 A E)
o e} C, & AAFSITE K-CHESAR®H ECETOC TRAO|A]

regional

500000 R
400000 USE4
300000
—
-
—
o 50000
1S A
< 40000 USE1
@
2
m
2 30000
8 20000 USE 2
<] L]
Q
I 10000 ysE 1 USE 2
o . A
£ UsEs
100 A USE 3
A ECETOC TRA based on ERC (1* set)
<0 b uses @ K-CHESAR based on MC/ICIUC
USE 2 Il ECETOC TRA based on spERC/ERC (2 set)
USE4E 4 uses 2
0 5 10 % 5o 100 150

Annual emission per use (tly)

Fig. 3. Plots of predicted local concentrations (PEC,,) in water
calculated by MC/IC/UC-K-CHESAR, ERC-ECETOC TRA and
spERC-ECETOC TRA according to the annual emission per use: Use
No.1: Manufacture of substance, Use No.2: Industrial formulation
of preparation, Use No.3: Industrial use as crosslinking agent in
the polymer industry, Use No.4: Industrial use in coatings resulting
in inclusion into a matrix, Use No.5: Professional use in coatings
resulting in inclusion into a matrix.
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FFH 8 EYh= PECows Cioca L0l PEC onare BT 8L
O 2, Table 4bOJlA] & 4= 9150°] ERC-ECETOC>MC/IC/UC-
K-CHESAR>spERC-ECETOCO. & AF&E|Q 1, o] 851
H|&74=2] 424191 ERC>MC/IC/UC>spERC} Zth(Fig. 3).
Fig. 4+ 5714 €0 th8]l MC/IC/UC-K-CHESAR, ERC-
ECETOC, spERC-ECETOCZ 53t 42 PEC Ao
A PEC,o Ol 71918t = PEC,yona® BES LOHE7] 9154
PEC,yiona/ PEC o H1 &2 HAIE R Al4lslo] 7+ §irof tf5]
E53 & Z3olth PEC,, Ol 71915}= PEC, yona 2l 8= A
A9 F A= WiA7F AL W 0%, 0.1%, 2.0%, 10.3%1
g, 32 8% 59 H9-= 99.4%, 96.2% . wiEASTt
H7go] o] AAE]= spERCY 9= FH T B4 A2
96.2%, &3 T2 AF&(CEPE SPERC 2.1c.v1)< 34%3iTh

v.1 #F

= SANA HiEFo R SARITHEET=A7F AHE R xE
A). 873 & B71e] A= 4 SR fV], EY H =
of M=t (regional) 74 L AFFH (local) 2] 5 7HAI0] thet v
T2 A= o Qlek 2 A el | 57K 8=o MC/IC/
UC, ERC, spERC Al 7HA| T2 EfQi9] 7} =8 Fod

PECregional /| PEClocal (%)

100 _
B McC/ciu
[0 ERC

80 [ spERC

60

40

20

0.02 0.02 0.010.14 ﬂ 0.02 0.00
A N N ‘_ —\

Use No.1 UseNo.2 UseNo.3 UseNod4 UseNo5

<+ —_—
<+“—r
Wide dispersive uses

Industrial uses

Fig. 4. Different degrees of contribution of PEC, ., to the final
PEC,,.,; in water according to different uses: Use No.l: Manufacture
of substance, Use No.2: Industrial formulation of preparation, Use
No.3: Industrial use as crosslinking agent in the polymer industry,
Use No.4: Industrial use in coatings resulting in inclusion into a
matrix, Use No.5: Professional use in coatings resulting in inclusion
into a matrix.



P EHF/E4SFUIEHSF 7|9 ECETOC TRA B F2/4Q4/8E 2FA[A o[22 K-CHESARO 2|3t 70| &5 Hlw A3

At & MC/IC/UC AANA 1C 148%F ofyet LE 1Co|
A7} AH-&-(professional use)oll thgt AJolf TA| 7} 22| o] 9]
A gkom 2 HRIES] MBI} ARl 8% 50 IC TE= F
of7} A3tolA] F2-S ERIstt A ERAA IC 14&= Al
Z, T3 ARG AFE, AiR1A AR O & FLAE0] Jlo] 8k 4
L 2% 20t mEIA R IC 14 & A E AFgo sfgdsit &
T 5 REA AHE)E= IC 149] H-8o] 7HssHA @kt IC 6
FTTFA2 Az, TF, AP AHELE FAdE]0] AL UC
179A), UC 39 (A, Hl'5A/)et 1 8He] B uce] ot
2} 250 Qith HRIE FE: JF9} 72 AR FEA| 9
AEA AH&o] IC 69] 1 ¥re] & ucH] sigEt sheete,
Aol A FERI AYE AR &ofofyt Ago] Jsst
2 AAsHA] g Ao g ARHrh IC 1484 ofug} 16719
IC 25 HZ4 A-&-(professional use)ol| T3l HiEA=7} 7Hd
w0} QIA] grot A& 7}53t IC7t itk & 5= 9Jout, EUSES
2.0 BP9 BRo] oshd AFA} ¥ HETL HUY
9] A9 IC 15/0 (7]ehS] FH et A Ap-Lo e
U}l shof, &= 500 IC 15/0 (71EH 2] A4 AR MC IV
(wide dispersive use)E A5}, IC 15/0 ¥i&AG+= 0.9
@A WEAS) 2 0.005(EYF HiEAPIH,? B o
A AH&-E HiEAIS F (Table 22) 7HY €-55] & 71 #4tof
et B4R A8 28517 sl &E]&Ql ghol ofdolA A
SolA] Qhral Al

Hj&=F o] S (emission estimation)2] ¢, X|2}2] F-& 7]
"o & gt ERCE AR o2 o] dg Abdof ot o AMA|
Slal 543t JEE v o 2 BAH spERCE 8 WA IF
o] AAF ALE, HWE/}F ALG E 4|7} ARGo|31®) 57 GIzo]
Al spERCE A8 = U= &%+ 371 8=tk ERC 27} Al
23}e]o] 7§45 10719 CEPE SPERC Zol|A] 233t SPERC
2.1cvl1E A3 ERC 57F 14 B8 2 95 S0 2+ 7
9 27) CEPE SPERC % 114 &<l CEPE SPERC 5.1av1E
AE}5199 00, ERC 8¢S HASH AE7Ie] Ay B4 /E8 A
8(CEPE SPERC 8c.2av1)& Z-&of HIl o]= B4 A&
of sfggtet

|rdE A 2 oA wjE44 &4+ ERC>MC/IC/
UC>spERCEA] A| 71A] 7He|g]o]] 22 A7t A & &
dEstg oz, ol &5 A7 MiEH A= At A
A= AFGR ol A= B LATA A AHgo] o FS}E|o] 9]
omj, IEA 4 Al 7HAEE ) HAES] FARGA =
A ARJA /AR AF(EE 4 9 8% 5) A AHEALS A3}
Elo] 84 F2 & Hj&7ts/do] ule- W7 wjiZo] ERCE A&
St &S oS wf Bl 2PAYS 1T 4= QU
9] CEPEAIA FRIE, ZRE 3, 48 IF=A|, &7t
S0 E7F 50 it spERC 7S & wff 4] ZIH = ERC HY
EAI5E BAot= Zo]9oH, OECD ESDY] FH Ajo =

O
~
o)

Al&+ste], 9l HloJEl= VOC Directive 99/13/ECE 335}
zloto] 7390l sl BgL sk wekA, Table 2a9] 371
spERCO] ¥ &A= 312 A HH 4] 504 ERC Bi&A1S
#at ofle} Mc/Ic/uce] 23t BjEAS Hrt v A2 3hE
7H& ERlsl Byttt

Mc/1c/uce] gt mAE viEA 4 D ERCE} spERC
of ot wjAE wiEAsE AFSE viel Zo] ERC>MC/
IC/UC>ERC EHAA &AQ1d|, AoiAd B7tol 2F A&
o}l PEC,,. %9 €A% ERC-ECETOC>MC/IC/UC-K-
CHESAR>spERC-ECETOCC. 2 (Table 4b), Wi&A4 7] <=
A9k 2T Fig. 32 PEC, 2 &= A7t viE&o] tisl 1
Azlgt 2o = S 2o HFsto] ARt F7boh= A3t Al
7HA] 74| atejo] @& PEC,, w2 A E & WSl &
A7F YollA =203t =419 A 1T 4= Atk

T3, PEC, 0@ MC/IC/UC 7]4F2] K-CHESAR] 9]
Bt PEC, gona @t ®] THE = AIAIY] FETHE B 2A AFEE ]I
71 o]-f=+= spERC7} &= 37HA|of|7t A& 11 oh& 27 &
£ ERC7} A-&Eo] =t 75 8j&F A&l ERC HEA |50
oJ5t P2 Yx who} MC/IC/UC 7]¥te] K-CHESAR®] 9
S gHTE 3A AEE7] RO R AlgEHth & 8% 138§
& 32 spERC H-&o| 7155t ERC7l Z8E|0] gt A ER
5519 0. 2 Z (Table 4a2] ECETOC TRA 2nd set) A=t 5
&=oll= ERCY| HiEA S YF= Y7 WA Hrh K-CHESAR
9 ECETOC TRACNA] A= wtio] thet s A3 H
o gl 34 9] SimpleBox©f oJ3t Ao 2 AA}= 4 |y
NAFES Y gH=o] Jotes HHSt t=d oA
SE % (SimpleBox_STP_Korea) 0. = 7JE=] o gV Taple
4a9] A= 2 3 Bk 442 Afol= 3714 {FEY] HiEA
0] 7|47} 713 A2t Ak ek

PEC,, 2¥7} Zpo|7} U= ARl wiEAlsl & vi&
AP At 2 FFS vIA A, Table 39 YeRH AFS- &
ZXAYL, shpA Y A AHotE A7 AL E £ 5 2PYFE
o] 29 71700 AFdARolA BiEss A e kg/d)S
AA¥sl7] wiof 142D 2QJAL47} Aol ARIFo| ]
A HiEFol AAIL C, 8= S7H7I=H 710sHA o &
Lo i 7He e 28 Al A sjETo] 22 9l Table 4a0]
A| ZrolEH &I 29] MC/IC/UCS} ERCOl| 2Jgt =7 & 12
E 8% 39 Mc/Ic/uce} ERCOl 9Jgt 44 vi&EF & 0.03,
8= 59] ERC ¥ spERCO] 93t 4| v & A 3E0] Qith A
Zpo] = AL 292Z~7} ECHA Guidance”2] Table R.16-2
o] w2 tEE 7z 9 ECETOC TRA RE9] tJZE Zlo] o}
2P ke A 57} A= ALl E PEC,,, 23 A TEA|
el th 219 &% 59] = CEPE SPERC 8c.2a.v19] 3}
A8 27do] siF AFdol| 9k5=0] CEPE||A H7gsto] T 7
AEgo= B3t UBE 2YLS7} ERC 87t 365
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2, CEPE SPERC 8c.2av17} 225%€°]o1A C,, .. 4°] spERC7}F
Z+ o A A== ot AlEE T TS ECETOC TRAS}F
=3 oAl EE =R o] E ohE Aol 1,200=9] £3Eo]
AHg 710l whah AFEE= oA, ARF= e B4R
AHE-2 7FEEONA T AHEEFY] 10%4E AHE-ETHL AAY
B H=tl, TR = BT AR Ao Ak o] & a1Eglo]
24 100%7}F o ARt 7Hg o] Aozt A sHA Hok
131 ERCE A8t PEC Aol A= S0 AFAAH9] &
£0] A0 2 nHE|A] 9= §HH, spERC] 7% g A
Aol A AHESt= TE LATAIANNALY 5&-S TE{sto] HlEA
S7F BAEo] 9lo.m & o]of upe} Axtgho] GEfA] A "t

PEC Ao A PEC,,°ll 71916}= PEC, y0na BEE Lot
H7] 980 PEC,giona/PECypey Bl T = HAER ALY £ g2
Az, &5 9 AAH AFE- DAOA MC/IC/UC 715 2 ERC
718k9] PEC,,c B Cea @Ol Yol 2H == A2 HI,
PEC, o] 7101 EE Wi¢ 22 Ao 2 FRIE|QITh vhd A
2] AHE @AOIA ERC B spERCE] PEC,, #-% Cioey 2 TH
PEC, o2l 71017} 2 202 YT ARH A9 49
GRS EAFA AF-E-(wide dispersive use)O| 22 A U =7
A 299S PFsk= =0l 9lol, 47 0.13%4 0.002F A&
5171 iZoll C S Fhol v Zo} Hol= E/dolgkal AtaH
T}, spERCY| -9 AFFA oA 9] & EAS B0 R B
5t Cp, .y #hol 27| wiiZoll, FHAGE 24 Aol ofd &
ot OA 4 4G A ARG GACIA E A GO AR R R
PEC, iona®] 71917} A Y= 7 3Fo] Ik Th

Table 3bOJlA] & 4= )= “annual EU tonnage” % “fraction
of M/T tonnage to region’®] &+ U FE0] Ait= M1
A AT = ot St B utAT = 8019
H7go] B astefet Al

ERC/spERC 7|¥t9] ECETOC TRA®|| 9]t PEC,,, A4+ A3}
9} MC/1C/UCO] 9] K-CHESAR®] 23t PEC, ., 23S H|W
SHEH, S HiEASEED) Bl 5Ye A= spERC
of 9Jgt PEC A4t AIpt 7HE @2 A S = YT spERC
= ERCERE Hj&AIFE BA3 A Qo= ECETOC TRAE
T Al HEEZo] ofd AMg@o 2R E BAYH S 5
YT 4= YL Tier 1.5 RAE T AHRT 5= Q= BAZLS
A= Aol & A+ dyEe v H2 PEC,, 4t AF&ol 7F
ot ATk

V.8 B

[ —

PEC,gona®F Coea® ROZ THAE PEC,., o BANA
PEC, @ PEC,,019] 7|olE7k A%, B8, 4944 A8
ol Mg} ol wm|et A9t BT HALH A8} o] A
o gig AAE AT B St wehA,

https://doi.org/10.5668/JEHS.2023.49.6.312

PEC, gionat/ PECpoeas H1E(%)-2 PEC Al4lo] Z3}5lA] & 43|
UEA BEH 0 5 B EAL, ol Hlojut= 39 U
T ARE A $ S0l RS w0l ¥ g2
At = % A7t E 4 9l o2} Al ETh ERCY HiEA|SG
= @A Hlgf ullf- ARl FHA| 7L AFEE 0] Bl ¥HY
5171 ofgf A7t sk ] wlizoll spERCE 7N st A+
7} &ghs] o] FofA| 1 U1, FE Fuf AdA A4S REFT
spERCE E&0t= Zo] &4 o] 474 s g
23}2]8} AFREH, o] spERCE AFR-3 PEC AlAto] 7153}
T2 ECETOC TRA (environmental assessment)2] SH=H7A u}
& 9 K-CHESARO[2] &= $-HI=|ojof 92 AJARIT

S
=

M =
£ ATE 20230% SR 3 BetE A dune AR
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