CLEAN TECHNOLOGY, Vol. 17, No. 4, December 2011, pp. 285~299

7 detetaE e H 22| eSDSO| & F 5l

r|r

LEAUE[L Y Y S

ot 19
7o,|:| T;?:l()"d,ﬁ

71T A A7 = A A
426-910 77| % QA A3 % 1271-18
Global Knowledge Research Center, KIST Europe
Universitaet des Saarlandes Campus E71, 66123 Saarbruecken, Germany

4% 21

u
0|I

Z|

LR

pal

r> FIO
H

~ o 0

(2011 89 12 A4 2011 99 239 AR H2= 2011 109 102 A€

Technical Review on Methodology of Generating Exposure Scenario in eSDS of EU REACH

Eun Kyung Choe*, Jongwoon Kim", Sang Hun Kim", and Sung Won Byun

Eco-testing and Knowledge Service Center, Korea Institute of Industrial Technology, 1271-18 Sa-3-dong, Sangrok-gu, Ansan 426-910, Korea
TGlobal Knowledge Research Center, KIST Europe, Universitaet des Saarlandes Campus E71, 66123 Saarbruecken, Germany

(Received for review August 1, 2011; Revision received September 23, 2011; Accepted October 10, 2011)

o OF
el =

2007 69 AlHE T Al(F)3EHE2A 2] A =(REACH, Registration, Evaluation, Authorization and Restriction of CHemicals)
oA EA AZA7) EFY A Al BBl oF 5= HA o AFFel A EE R oFA B A L5 (eSDS, extended Safety Data Sheet)
of eito, ¥ 5-410] 4= eSDS | 1 wefh 7] 1u A L) 2.(ES, Exposure Scenario) 2 Wlo] o 4 ) 7 5
FE 7O R R EqAYE Q0 AR A W 2 P A T8 YA R 223l OAME REA VS A S dotE
Sttt EAIUE 2 Ao QS AR = 8% 74 0] A|2E|(UDS, Use Descriptor System), 2F¢] 2 71 (OC, Operational
Condition) @ ¢] 3} A =& o H(RMM, Risk Management Measure)©| ZA}E| o] o]of tf3f] LA & ¢l o]3)|S =3}t &
2l 2, 2B AE B AL R e 7)Y 8 =5 B E9 §4& AW B, REACH 319 =&A v e S A
3Ys}7] Y8l o 8HsHE2 A (ECHA, European Chemicals Agency)ol| A 2| 7lukslo] W23t % 7} £92l Chesar (Che-
mical Safety Assessment and Report tool) 2] 7-41-S 2ol gt} EU A3 9ol A 7iekst §-7]8-0)] Eofo] Ak L&Ay 2
(GES, Generic Exposure Scenario) A S £7)3FG 0L, 3T A 2 L E£E 4= Q= wEqA V] @ 2 3 Foll A =t =& 5
27]dol A G R L 8 ek A AIsHI T

FH0f - AstetEd A s, S ES AR AR, =EqA YT L, =EF 7 E, fei A, ad g =l

Abstract : As one of the REACH obligations, the extended safety data sheet (eSDS) should be communicated within the supply
chain under the REACH Regulation. Based on technical guidance documents published on the ECHAs website and survey of
EU's recent REACH-related informations, this paper includes a study on details of how to develop exposure scenarios (ES) such
as structure of ES, process of ES develpoment, standard workflows and key input data to develop ES with an introduction of
eSDS concept. This paper also contains an overview on operational conditions (OCs) and risk management measures (RMMs)
that are what to consider when building an ES. The structure of Chesar (Chemical Safety Assessment and Report tool) developed
by European Chemicals Agency (ECHA) is studied with a review of the available exposure estimation tools for workers, environment
and consumers. Case example of generic exposure scenario (GES) for organic solvent is presented. To guide Korean EU-exporting
companies, their participating roles in three steps of preparing ES are addressed.

Keywords : EU REACH, Extended safety data sheet, Exposure scenario, Risk management measure, Chesar, Substances of very
high concern, Dangerous substances
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Table 1. Standard information requirements for REACH registration[1]
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(a) Physicochemical properties

(b) Toxicological properties

(c) Ecotoxicological properties

7.1 State of the substance at 20°C and
101.3kpa

8.1 Skin irritation or skin corrosion

9.1.1 Short-term toxicity testing on invertebrates (pre-
ferred species Daphnia)

7.2 Melting point/Freezing point

8.1.1 in vivo skin irritation

9.1.2 Growth inhibition study aquatic plants (algae pr-
eferred

7.3 Boiling point

8.2 eye irritation

9.1.3 Short-term toxicity testing on fish

7.4 Relative density

8.2.1 in vivo eye irritation

9.1.4 Activated sludge respiration inhibition testing

7.5 Vapour pressure

8.3 Skin sensitisation

9.1.5 Long-term toxicity testing on invertebrates (pre-
ferred species Daphnia)

7.6 Surface tension

8.4.1 In vitro gene mutation study in bacteria

9.1.6.1 Fish early-life stage(FELS) toxicity test

7.7 Water solubility

8.4.2 In vitro cytogenicity study in mammalian
cells or in vitro micronucleus study

9.1.6.2 Fish short-term toxicity test on embro and sac-
fry stages

7.8 Partition coefficient n-octanol/water

8.4.3 In vitro gene mutation study in mammalian
cells

9.1.6.3 Fish, juvenile growth test

7.9 Flash point

8.5.1 Acute toxicity by oral route

9.2.1 Biotic degradation

7.10 Flammability

8.5.2 Acute toxicity by inhalation

9.2.1.1 Ready biodegradability

7.11 Explosive properties

8.5.3 Acute toxicity by dermal route

9.2.1.2 Simulation testing on ultimate degradation in
surface water

7.12 Self-ignition temperature

8.6.1 Short-term repeated dose toxicity study
(28 days), one species

9.2.1.3 Soil simulation testing

7.13 Oxidising properties

8.6.2 Sub-chronic toxicity study (90-day)

9.2.1.4 Sediment simulation testing

7.14 Granulometry

8.7.1 Screening for reproductive / develope-
mental toxicity

9.2.2.1 Hydrolysis as a function of pH

7.15 Stability in organic solvents & iden-
tity of relevent degradation products

8.7.2 Pre-natal developmental toxicity study

9.2.3 Identification of degradation products

7.16 Dissociation constant

8.7.3 Two-generation reproductive toxicity
study

9.3.1 Adsorption/desorption screening

7.17 Viscosity

8.8 Assessment of the toxicokinetic behaviour
of the substance

9.3.2 Bioaccumulation in aquatic species, preferably
fish

8.9 Carcinogenicity study

9.3.3 Further information on adsorption/desorption

9.3.4 Further information on the environmental fate
and behaviour of the substance and/or degradation
products

9.4.1 Short-term toxicity to invertebrates

9.4.2 Effects on soil micro-organisms

9.4.3 Short-term toxicity to plants

9.4.4 Long-term toxicity testing on invertebrates

9.4.6 Long-term toxicity testing on plants

9.5.1 Long-term toxicity to sediment organisms

9.6.1 Long-term reproductive toxicity to birds
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ser Article User
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Consumer

Figure 1. Actors in REACH supply chain.
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Substance

Information @

A 4
azard A Exposure Assessment)
- DNEL Estimation
- PNEC Estimatiol

Exposure Scenario

Exposure Estimatio
DEL, PEC

<

Risk
Characterization

Yes Risk No

W
Yes RCR <1
+ PNEC: Predicted No-Effect Level |.gpg Development
+ DEL: Derived Exposure Level

+ PEL: Predicted Exposure Level
* RCR:Risk Characterization Ratio (DEL/DNEL for human,

PEC/PNEC for environment)

(WINY) seanseay
juswabeuey dsiy

+ DNEL: Derived No-Effect Level

(@)

Immp forRegistration [INENp  ECHA

FiEnsaI ||-

forSafeUses | Df,:::(‘[r)e;)m

(b)
Figure 2. Overall process related to chemical safety assessment[8]
(a) and its resulting documents CSR and eSDS under RE-
ACH(b).

Effect Level)T} of| &5 %4 35 = (PNEC, Predicted No Effect
Concentration)7} AFE =11 &3t &2 (dangerous substances)
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2009 5¢ ‘ECETOC TRA Tool v.2.0)2 &7/l3l ) o] %
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EEAYE L | SEE= F 97| Al PR FAEY,
ZF A5 =3 A8 Figure 33 ZTH8,9].

Exposure Scenario
< y of 1| Short title of the exposure scenario
2 Processes and activities covered by
ES the exposure scenario
. < Specify for worker.
3 | Duration and frequency of use pectly L
consumers, environment
. < Gas, liquid, powder,
Physical form of substances or pre- q P. .
. . granules, massive solids;
4.1 | paration; surface to volumn ratio of
articles Surface area per amount
of article
Operational 4 | Concentration of substance in prepa-
Conditi " | ration or article
. .. < Specify for worker.
of Use 4.3 | Amount used per time or activity pecify A
consumers, environment
= temperature, pH, mechanical
. . energy input; capacity of
Other relevant operational conditions gy P . pactty
5 of use receiving environment; wear
and tear with regard to
articles
Risk management measures related || Specify for oral, inhalation,
6.1 | to human health (workers or consu-
O and dermal route
Risk mers)
Management Risk management measures related = Specify for waste water,
2 62 g P!
M "~ | to_environment waste gas, protection of soil
< at the different life cycle
7 | Waste management measures
stages of the substances
< Estimation of exposure
. resulting from 3-7; make
Information . Exposure estimation and reference reference to the ES tool
on estimated to its source applied; specify for routes
exposure and of exposure/worker,
DU consumers, environment
. Guidance to DU to evaluate whether || < Guidance regarding whether
guidance 9 | he works inside the boundaries set by DU operates within the
the ES conditions set in the ES

Figure 3. Standard format of a final exposure scenario for com-
munication[8].
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Table 2. Key input data to develop ES (modified from ECHA guidance[8,9])

Determinants of exposure ‘

Examples (not exhaustive)

Remarks

Substance characteristics

* Molecular weight
* Molecular size

Molecular properties

* Gives an indication of bioavailability

Physico-chemical properties of sub- | * Vapour pressure

stance * Octanol-water partitioning coefficient

* Water solubility

* Exposure determinant at workplace and in the
environment

Stability

soil, air)

* Biological degradation, hydrolysis, photodegra- | * Exposure determinant related to degradation
dation, atmospheric degradation (half-life in water,

in environmental compartments incl. sewage tr-
eatment

Characteristics of processes and products

Life cycle stage of substance or pro- | * Manufacture of substance, formulation, final use | * Identify relevant exposures for all target groups,

duct to which the ES refers
articles, waste phase

of chemical products, service life of substances in

supports selection of suitable broad ES;
* Supports the selection of pre-set process or pro-

Type of activity or process

time in house)

* synthesizing substances; mixing substances; using
substances as process aids; using chemicals by sp-
raying or by dipping or by brushing; using subs-
tances in articles (e.g. wearing textiles, spending

duct categories in tier 1 tools for exposure as-
sessment.

Time pattern of use * Duration of activity/use

* Frequency of activity/use

* Determinant related to pattern of exposure (short
term vs. long term) and corresponding choice

of PNEC or DNEL
Technical conditions of use * Level of containment of process * Determinant related to exposure of humans and
* Temperature, pH, etc. environment

Characteristic of chemical product

* Weight fraction of substance
* Fugacity, dustiness, volatility of product

* Determinant related to exposure of humans and
environment for preparations or products

Used quantity

* Kg [t] per time or activity

* Determinant for the exposure potentialper time
or per activity

Risk Management Measures

* Local exhaust ventilation (workplace)

* Personal Protective Equipment (workplace) On-site
waste (water) treatment e.g. oil-water-separation | * Determinant of the extent to which exposure can

* Municipal sewage treatment, waste treatment

* Package design preventing dermal or inhalation
exposure (product safety)

* RMMs as integrated element of the technical
product or process, or as additive measure;

be mitigated or prevented;

Characteristics of surrounding

Surrounding absorbing or diluting re- | * Room size and ventilation rate; river water flow; | * Exposure determinant based on the assumption

leases capacity of sewage system

that even distribution of substance takes place

Biological exposure factors

* Inhalation volume, body weight

* Determinant of the dose to which a human is
exposed and corresponding choice of PNEC or
DNEL
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43. LEA|LIE|Q MA T2 NA[8,10]

QoA wmZ AL 0.0 LA wBHILE 913 AW
S AvRgth wB A0S A4 SIste] A
2o A ZEAAE s ute uAR i,
A4 IS 14T R Ak,

IR BEY W QuEel S5 FuS Slste]
& AL, AYRATH A F9 FAAAGEA, B A
23A, AESA U AFHE 5 /18T 27] =EAU
(initial ES)Z 72t 3golch. of wAol A A Hx
2 FHOE SHAEARTE I M5 ANE /2R 2
7] wZAUE 2.2 A4 Het

R
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Available data from
DU’s Info Pack

SEE
"""" VTR Usen (including in-h: DB)
o v
Compiling OC and RMM

STEP 1

Selection of Optimal Process and Product Cat. Ij

v
v

9 Initial ES Building and Risk Ch |
v

Complete Initial ES (Title, Use, OC, RMM) |
v

Feedbacks from DUs

1
a Check Available Additional Data |

| Feed-backs from
DUs

v

Conducting CSA using EA models

uonesauan "oju]

Q Final Exposure Estimates and RC

v

Final Output

Final ES Derivation (Title, Use, OC, RMM)

..®

v

_“@ Compiling different ES

(option)

testing proposals)

v

- Safety Guidance for Uses

Documentation

|
| « Final ESs (if necessary, including
|

+ CSR and eSDS with final ES

Figure 4. Process of ES development[10].

DAL AL 27] e ALk 9.9 ATE Sh9lAHg Aot
ARUAN AL B3 ANk 54 ol that ol RS
sl (% w2 AU 0.8 s ik of WAl o
ANEARIE 712 HEY YNE 7|22 =E2F7} 2 9)
A BHE 2T 4 glon, Est 88 B
HorE Y A4 REAUE e A w e eR 24
Ack W E B4 oo 71 Zstko] SllEst FE] FA
9] o A9, B ALl 2.9 OCs W RMMs 5-& 4
Hshe Aelo] e g

-

i

=
o

= =
=1y =

7 wE A vol 7%
Wael: B4, £ 24, 2 AR B vE, W72 i
SALEA 52 SAFAL, F o AT =F B FO
Al Awste] SBlEst F23] BAE WA T Aol
HRE e lojof g,
SRA e AR 2% AUkl 9 27h eSDSel AR
EgEo] AF GF A o191 ALgAelA A
Z]

9=, ¥

2= T

Johsl ESE HABISHE Aglo] o] Lol HTH14]

4.4. cEALIZ[2 JHY O 2Rt HE

4.4.1. 2k 7|20 AAEI(UDS, Use Descriptor System)

REACH 5.2 ARolA £ 9] SHlE 4 (identified use)i=
ECHAO| A 71743t 8=7] <o) Al 25(UDS) A A[11]o] =t
g}, S = EoKSU, Sector of Use), A& 3(PC, Product Cate-
gory), &4 HF(PROC, Process Category), A& HF(AC,
Article Category), 27 v]<& ¥ 3=(ERC, Environmental Release
Category)®] th4l @A 2 4 o th(Figure 5). 7] =AU
ge A Al B =SS o557 9l5te], ERC= dHH4Ql

~
S
e

A5 E W AFAHE DA E-Y 2kt As, A
A e 4 viEd FEH 223 HaeA e s8e Al
sho] 2 Et). E3F ERCOll= dHHAQl wj& 5= o]9]9] &
3 BFHEHTE TR Ve 5 e SREAwEE T
(SpERC, Specific Environmental Release Category)S E3HA|Z

% 9l

7 WA B2 SolER TAE A BEpicklis)S of%

Use Descriptor System

PROC Yo ERC PC

+ Process categories * Environmental
of workers in release categories
manufacture by industrial workers and mixtures

*—

* Product categories
of product types

PR AC
+ Article categories by
intended or non-
intended to be released

o SuU
+ Sector of
substance uses

* if no criteria on

«Total 29 PR?:;\@‘ + Total 25 ERCs ‘“eo‘ « Total 39 Png“ P + Total 27 SUs :xlcfllec s:fl;:)i:ilte,: f;e:«\e
o ‘o(g(\"\ o co® applicable‘d ¢
------ THROUGH |~ | THROUGH| . [IN| | useDBY | | INTO/ONTO
C:Fla:::tai::sg Manufactureof =~ Polymer preparation Manufacture of Plast;;:oz:?:gucts ;
(PROC6) substances (ERC1) & compound (PC32) | plastics products(SU12) (AC13-2)

Figure 5. The structure of Use Descriptor System.
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Table 3. Examples of identified uses of substance according to Use Descriptor System (modified from Calumet Specialty Products Partners,

L.P[16])
No Indentified use Sector ES No. SU PC PROC AC ERC Sepcific ERC
1 Ol-Manufacture of |y ¢ ol | ES9.1.1a 3,8,9| NA"  |1,2,3,4,8480,15| NA | 14 | DOVOCSPERC
Substance 1.1.v1
2 01-Manufacture of |y cial | ES9.1.1b | 3,8,9 NA 1,2,3,4,82,85,15| NA | 14 | PSVOCSPERC
Substance 1.1.vl
3 O1-Manufacture of | -y 4 it | ES9.1.1¢ | 3,8,9 NA 1,2,3,4,82,80,15| NA | 14 | DOVOCSPERC
Substance 1.1.v1
02-Formulation &
4 (re)packaging of Industrial | ES9.4.1a | 3,10 NA 1,2,3,4,5, 82,8, NA 2 ESVOCSpERC
. 9,14, 15 2.2.vl
substances and mixtures
03a-Uses in Coatings: . 1,2,3,4,5,7, 8a, ESVOCSpERC
5 Industrial Industrial | ES9.5.1a 3 NA 8b. 10, 13, 15 NA 4 4391
03b-Uses in Coatings: . 1,2,3,4,5,8a,8b, ESVOCSpERC
6 Professional Professional | ES9.6.1a 22 NA 10, 11, 13, 15, 19 NA 8a,8d 83byvl
. . 1,4,5,9,9b,
7 | 03b-UsesinCoatings: |\ or | ES9.7.1a | 21 |9¢, 10, 15, 18, NA NA | 8agd | ESVOCSPERC
Consumer 23 24 31. 34 8.3c.vl

1) : not available

o] 7)€ &, IUCLIDS ¥ Chesar 9] REACH S2x}2] #H
o|& fIsf o]2fgt UDS #5=o] 29tE|o] Qlth. Table 32 3
2 UDSE o]g3alo] At Ao 4] 2H4g38t 3-8(mineral oil) E32

o FolEl §EAE AlEE HoZTi16].
REACHO] 5-55= 249 855 7|&sh7] fjstds 4
319] T Afolol S AE mEHe W4l HPoz 3%4
ol &=

AL G5 Aol A SR EE HFdlof gl

23k Wl FoIARRA}7} UDSO]| tgt o]3)] &, SIEF (Sub—
913
2FF A 59 o= S wEo] njAPch EFE
St A WIS N HE2S 23t 4= gl Huz

stance Information Exchange Forum) 2% X7,

71E BEY W A

At BRolA g ]?_‘E}- o]
o EAEE sEsty] $15te] 20094 sRE7 ol !
& 3](Cefic: European Chemical Industry Council)E 4]0
ot FH W T8 A F3lolA 7S] A B8 4 A
= #3 UDSE 3/ 2555 e 55 AR A
LEAE 0 Q% 223 AR R FHLET QrH17].
REACH &5 o350l Sh913530el §2:0% shloh
= ST AT $eng U4 49 4
0}04 FH WolA 2851 137 FHAAE S =

A EFS A 2|5, Table 49F 2t

_:L

»

HN

Table 4. Updated information on identified uses in short exposure scenarios developed by 13 European industry associations using UDS

Association URL Short ES Association code Date
AISE www.aise.eu/reach/ 0" 0 2009.10.20
CEPE WWW.cepe.org o o 2010.04.12

COLIPA www.colipa.eu 0 x? 2010.04.15

CONCAWE www.concawe.be o X 2010.07.09

ECCA www.prepaintedmetal.eu o o 2010.05.13
ECMA - 0 X 2009.10.30
EDANA www.edana.org/ »Y) X 2010.03.26
EPMA www.epma.com/ X o 2010.02.10
EuPC www.plasticsconverters.eu/ X X 2009.11.15
FECC www.fecc.org o o -
FEICA www.feica.com 0 0 2009.11.16
ISOPA WwWw.isopa.org/isopa/ X X 2010.07.08
PEST www.plasticseurope.org 0 X 2009.11.26

1) provided, 2) not provided, 3) partly provided
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4.4.2. R A X 1(OC, Operational Condition)
OC+= SFHAIF Alx Al 275 = 4919 3o 2A,
ARH, Arged =24, A 1A, 3=, AAARE AR
& =ERE W eEARE T 2 =5
o} ol2dt AR A0 29/EehE E4S V2R =4
BEo| WE eI AAES I U] A}
22 Z-gFrh Chesaroli= OCof| theh EF3He FH7F WA
o] QUTH15].

o4

A ARE x5

J

1o &t op of

4.4.3. 2|54 22| (RMM, Risk Management Me-
asure)

RMMOF* =49 =Eeie AgSHoR sl TAsh=
=0l 24 B AAGY] fellees 248 B o= A

g = A7) HEiA] Al el e Al 242
o8k 4 Utk A2 AT TP/ R RMM E7 E e AL
3o A5 asl & shtolth. g Wt mAG o8 Y =B
AR Alof|, B Eao] Sade X7 A7) W AlRF
©& of7] g, OC % RMM 74/ Rt el s $3f e

T Aoish= Wiio] fastth RMMell= 7] Q1 37 H|(PPE:

Personal Protect Equipment), =+2~H]|7]A}F%](LEV:Local Emission
Ventilation), A}-g3}dH](Automation) 52| thofst =&FA| =
2 Eo] x3HE 4 th ECHAE= 34 U RMM 3 7|
7he] HetT BHH ARADS 24717 A 2
Aol o] g 7120) RMM A5 S:4lsto] eoltele|
Als-skal ok SHARE, leE B 7pAb7)E eto| B w]of Z3tE A
%> 54 RMME esAlvE] o] :71517] flaiA= i
RMMe| gt 84S A5 & e o9 dolHE 243
sto] FrgslloF gHTi[1s].

45 -2 HII E

=& W7} E(exposure estimation tool)> 27| =& AL L
(initial ES)e} 2% E2 A X 9 A & (information and sub-
stance data)ol] 713k0] QA2 20]7h) B Bl ot
& H7 A Qe H7Nrisk assessment)E AA|oHE AZE

Table 5. Major exposure estimation tools and their update

AP A=) eSDSol| HEE & eFA U e AW e 293

ol 2 A (ol = Figure 2014 =% B7} 52 &2 input mo-
duleo] J=¥l A= =¥ DEL, PEC, RCR 52 AWK, A
3fj(human hazard)o] o3t F+8 =& &
1] X (dermal), FHoral)2] A 7}?(] F9 =% 7 E(exposure pa-
thway)S 12j5lo] WA=, =& H7l At L2 AKwo-
rker), &7 (environment), A~H] X consumer)2 EF & Tier 1,
29] G ol Qlrk(Table 5). AWM o2 FHeHE o] 1
ool folg AEol ueh o SR AS LU AE
a7] 9ot Ma n #Ee e Ak oleie 27 o,
7] % ARl e AMgste] 13} ek W SleY BAE 4
aYstal(Tier 15HA]), 12} H7F Ak 9jsi= o4 232l RCR
o] 1 ol4olol X 271 Brh R e A%, B AlfeloS
gstol AH7E SHAL, Tier 280419 & Algstel me}
ket 22; AJAl B7HE 4338 ETh Table 19] 7t & mirt
B7F i EE N =E B7F Bdo] E-Em, Frt 54
off wheh Hgeh wal Aeo] @ETH18-24]

REACH A== ols) 242 S2ajof st 719
A, S2AF 4L 95 =2BIE S0l ot
A, wEE B chopt Tl Ay B
2 =237 &2 x—]:L_—l'_Q_E
olgct. wat ke
o] Ut AN th
A 7l Al=r) negt a"ﬁ ’3P°ﬂ ol2fgk AAA I &
Sel A} ECHAL 7950 ok g

7] $Ish 7]4—513 B7F & Soll AFAEx
< BEES Adske] 7dEolA B AEE Al
wE W BE YT HRAAT U AAE Eat )
REACH Aol 342 4 QLS A4 574
3 & 7, REACHE| =& Alu]e 2] o3
Chesar E0] A& AL}

2 ol A= Table 29] FA7IA ALBE0lE #2127}
ol tiste] 7tefs] dokd 5, ECHAOA] 7§83t Chesar®] -
W e Anusle s,
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Information on target, exposure pathway and Tier 1, 2

Tools - Latest version / remarks
Worker Consumer Environment
Tier 1 Tier 1 . Ver. 2010 (2010)
ECETOCTRA (inhalatory/dermal) (inhalatory, dermal, oral) Tier 1 Integrated to Chesar (2010.6)
Tier 1 Tier 1 . Ver. 2.1 (2008)
EUSES (inhalatory, dermal, oral) | (inhalatory, dermal, oral) Tier 1 Integrated to Chesar (2010.6)
ConsExpo ) Tier 1, Tier 2 ) Ver. 4.1 (2006)

(inhalatory, dermal, oral)

REACH considered

EMKG/COSHH-BAuA Tier 1 (inhalatory)

- Ver. 2.1 (2008)

Stoffenmanager Tier 2 (inhalatory)

Ver. 4.0 (2009)
REACH and GHS considered (2010.5)

RISKOFDERM Tier 2 (dermal)

Ver. 2.1 (2010)
REACH considered
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451. F2 =& TJ}Tool[8,9]

Z AR =& H7} 52 ECETOC TRA (Targeted Risk Assess-
ment), EUSES (European Union System for the Evaluation of
Substances), EMKG/COSHH-BAuA, Stoffenmanager®} RISK-
OFDERMS A}-£3}1, 4H %} =2 3 7}= ECETOC TRA,
EUSES ¢} ConsExpoConsexpo (CONSumer EXPOsure models)
2 A}83H=1], ECETOC TRAS} EUSESE: Tier 1 Zelo] 1
Consexpo+= Tier 17} 2 Zdo|t} Ao st ==& EUSES
£ ARE-31t). Stoffenmanager?} RISKOFDERM-2 717+ 591k
g7 leF F2of sl Hot AR A = B A
3= E2 4], ECETOC TRAS} EUSESE A}83l =2 37}
A QB ATk ALRES] S Amol a) met A
AT 2% wE F Bed o g 4
2 27 2o 24 9 g B2 EAY HHE 2 JHO
Qejo] 27 Em, o2 Fabo] Tier | Bol At BrHsAH
RCRo| 1 Wgho@ 1}e 4 gl oA 2 2498 & 4
e,

ECETOC TRA+= ECETOCO|A 7ierst Yslie H7} E24,
20029 7E] =] o] o] §E oA itk 27| HAS 7|9k ¥
iz o] &= o] groL), 20099 B 25 E = AA7|REe] &
9 B EED otk 7 RAQ) B4 Gro] 7| zste] 43
H 22 AR LY ek milnA, S22 O
AA fsidel Avkal 27k He B9l tiel Z=A4k

H| &}, 2 o] o 3f HOH = E‘*‘Olq 2
Hor FHol= A ARG wE k&g o] Frst
of ARgAL7F X‘ﬂrx—iii AE ghelstal a3t 235 H
o qlebs Motk T3 w2 71& HAo| Bls)
= 7ol B Fio] fiF s E o] YulolE Hle
o], ECHA7} #F7F8F REACH 7ho|Zof w2 X 87 Alg)
g5kl QItUDS Z = 33}, dA| REACH Guidance Ch-
apters R12, R14, R15¢} R169] |+ Y& 183t &9
AA| 755 2R 7174 B Q1 ECETOC TRA 20100] 1+&}
Qltl. ECETOC TRA 2010 4H|A} =& H7} d2 /A
UDS7} Al AE 553} k=% Aol e HAE ik EC-
ETOC TRAY| 3174 1= 29 7} 258 AF B, % 7|9 7K Tier 0)
oF AIHA H7KTier )2 4= o] o] ARAR= 2717}
A3 B AT W Waolng ARAL 4 ek ®
3 ECTROC TRAL= REACH FAof H3tE= UDS =9}
ERC FE 52 AR = s 7idE o], 358 W 7IdE
o] Fa wre gn ul = Huol FaAs A5} 519t
F719 E AR, AHEA, YRAY, £54 5o B
Z EA3} UDS, ERCs. OCs ¥ RMMs X 5o] FadH
Foln, the =FH7F B4 e} npxt kx| = ECETOC TRA
w9 3t Fohe] Ate] o 7l Eos TS Yool 1)
Soll(Tier 1) w244 ATgho] Hmpgoz AZE T o
A 574 F5=4ol gt PROCs FH7} F28] E3HE of
QA ofol, FEEA gt = EHYIHE ML 2rH 9l

AlolE7} QT Qi Aolth

l~>

0O

LA
-
5

rlr

E
=

[o

=

EUSES= EU 9] 7 stoll /e sidB87E 241,
EU Wf QIai 487} 71sA 3 Aol Fghel= 2= 1997d 5 g
N Al§Eo] 231 Qlrk EUSES 2el2 2h4 5l QlA| i of
3t EAg o] 7hse mdoly] wjio] 5 s o
He gedes o 2l vle) Ao s e dgA
HE 876kl e Aot o]t of = ARgAEe] &

W Abgol o2 A, BY =AW hg mpHo
2 4ot 5 71950 4AHOE Aol ofego] &

RSt Y Agolgrk. oled BAZ ALHom 22 E ol
$47] wj ol ®A) ECHAOIA 7% %91 Chesar Yol %)
EUSES 2ule Qi Qg @ iss 44/nestol, A%}
7} & o ARg3H7] 4E2 A" wdo|t). EUSES:E =%
Aol Mas 44 AeARES wo 37 U ANBA=E S
3 QA =Bl g7t wEW} ADE RolF 122 5
o Qlth ALEAIE AHEAT e BRIT 4 Qlor, ki
A 2ol gt Fue shol Bobsat vl AHE T gl
o}, EUSES U] 24w oo} & Am b ez 4
=0} glet.

D 2Tl w9 By

@ e, 8 2 A%

@ AP 22 B FFEA

@ 59948 E4

© ztstd E4

® S4FE(FEEA, 95, O U4, oFgAR 54,
A5A, A= 5)

@ BHEZPL(FH54, 7, A2 &)

RMMs

ConsExpo 4.1 s}, g|old] A&, 7148 454 52

B B Al a2 74]*&0}7] 9]3jl RIVM (the Du-
tch National Institute of Public Health and the Environment)oj|
/\1 s mdlg2 zkzko] AlELof 3t & EAo| WA =

2 A7t s} Qo) AT wEFS ST S Uk &
H|Z} = H7F mdo|o, ConsExpo e AR EES)
WAOR Al ABol e B AN Ao Hsska
S} gk oh et Bzl oiek At U WZE BAE 49
sk o shgbgel et B9, U, AT =ET e 7 e

=0l thsto] 3l A 4 ek ConsExpo -2 A|E}
ARE Hglol gk 712gks 7H lolEHlo]| A Ejtskar
AL, 7]2gkoll Tt Aol fact sheeto] 7P58}E} Hhe] o
WS ARA} e Frholuh AR T Tier 20f HlE
o= HolErt Zasich

EMKG 242 S duk 4o 27 A (BAuA) ol A]
et = fofEd 2t A9 =37}
of E43te 27| =EH7Hd(Tier DEA s oFet=2 9
AT, 23 Y s AREAT) ohefshAl AEE 4= QL
™, ThFR RMMsE A2l o2 xgtstal Qlok &Y J=25
2 ez 9 Sl BF Al R8sl 28 o QU
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o
=
o
2 i
—111

)

Ol
ol
rr



9 AlsteHE A e A 0] eSDS O] HRE = mEAIVE] @ A AL FF 299

A EMKG WAL F3l& Z

AN B7E Aol ol82 = ek A7 F2A LRk
& A =3 IS olsfskal
a1 3] gl A AE Q] S g
asto] A9 34 H side] Tol==kdd
0*94 AU 7|Ee 2 Tt Bdlo]al A Kol

2 W, 2E flei= AAe FHs]ole AFAT, A

AT e mdrms Hel & 4 Yo, kE4E
o] 234 B AL 27h el2A @ AREe wd
Bh aFEGs AAYS st Tk
Stoffenmanager+= 2973 W 1A 2 B4 E2/535E9]
PieZHH7HS 913 Tier 2 RARA, 2003 HEHE ALS]
11-8-F(Ministry of Social Affairs and Employment)2] =3 5}
o, EHE T27I949 nlidEtes AT =597 Ad
E2A4 NEE AT @A ECHAZF A obeA|(Tier 2)o 4 9] 2}
NG FAREA B2 FAHOR A4S AR Y=
28 % sffols] EMKGS} 28 27] w7} melo] Aus
S AA sl e BHE ueEHE ) dis] 2ot
AR QEARE 7R Al o] &P E e 5
QUEE T8 4 Qe wlofeh Y 27] HALO)AAE
A S AR R The] MRS ek /)5

o AFstgoL, Aol LE2AY 7= nEalgol) &

A e e WA 4008, JFHQ w24y 7)Eol 5

710} A% 31 Qi) Stoffenmanager 7JHAEL HdEl Q] Al
S o7l S8l MEAES 23 % AS5AE 5= 7vke
2 mduy gl 454dge s3sRen, #7F =& DB A
25 o]gste A&HHor HHS Jds) yrkal ik 2010
4 590 REACHS} GHSo| H.3}sl= 7]%0 2712 exjat
AglolE WA o] F/)E Q) Stofenmanager= Y7|Wk] IT &
A A B AL HOlElol g e 2 s
58 A8 4 AR AAH F) IEE Aeylo
A H&6ko TEE o]8 7}53)t}. Stoffenmanager?] -3
L Augd nE, A0 BE A5AN BE P50
QJal, 7] Y TAHE EAAE 4 E2HEE JRE D,
AFEAH REACH 5245 9 SDS A2 v 428 gsio
e 4 9k 27190 ABT Fo 9L 2] wBAY
(E7ATNE AHgAe] Waol ukeh 27k RMMS 4-§3H0
A kE3eEs SQlstal HF msAUEe s 44T &
ATH20].

RISKOFDERM=2 3|5 =& ZH 2o tfg] Eo} Ak 2HY
A =2 HUHE X Yste= 24, ECETOC TRA2} EUSESE
AHERE lmE BIMOlA HleiErt AHal AfRE 0] i =E
ol s Bt AR 2 v F eF FUE 2o o
AHEE = Qle Tier 2 Klojrh. oAl 7inke] M2 A bk
Z 2] ¥ (Dermal Exposure Operation units)o]] w}2} T}
gul o] (1R BRE AW 2Ae] FUF £
27, 9% 0% P W oy 24 B4 AT 2} 4w
9] go] @ FHt} : filling, mixing and loading (DEO 1),
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wiping (DEO 2), dispersion by hand-held tools (DEO 3),
spraying (DEO 4), immersion (DEO 5), mechanical treatment
of solid objects (DEO 6). RISKOFDERM = g-> 232k =7
QA wF eFofvt 7heRt mER Fajt JEIF Y 7l~L—‘5‘}7<l
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4.5.2. Chesar[23,24]

Chesar (CHEmical Safety Assessment and Reporting tool)+—=
CSA, CSR 2 eSDSE 93t =& AU & #u|3la1A} oF=
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Figure 6. The Structure of Chesar developed by ECHA for RE-
ACH[23,24].
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Table 6. A part of generic exposure scenario on isopropyl alcohol (IPA): a set of standard core information on conditions of use (modified from

Cefic and VCI[17])
Contents Description
Short title of ES Professional use of Isopropyl alcohol (IPA) in preparations for cleaning

Sectors of Uses

SU22 Public domain

Process Category

* PROC2 Use in closed, continuous process with occasional controlled exposure;

* PROCS Transfer of substance or preparation into small containers;

* PROC9 Transfer of substance or preparation into small containers;

* PROCI10 Roller application or brushing of adhesive and other coating; includes cleaning of surfaces;
* PROCI11 Spraying outside industrial settings and/or applications;

* PROC13 Treatment of articles by dipping and pouring

Article Category

Not applicable

Scope of Process

Covers the use of cleaning products containing IPA and includes exposures during use (including spraying,
brushing and other manual tasks); and equipment cleaning

Duration and frequency of use

Covers daily exposures up to 8 hours

Product specification

Covers use of up to 100% IPA in products

Physical form of product

* Liquid

Maximum amount per time or
activity

* Health: Covers daily exposures up to 8 hours
* Environment: Covers use to 365 days / year

Other operational conditions of use

Human health
* Assumes use of IPA at not > 20 C above ambient
* Assumes a good basic standard of occupational hygiene67 has been implemented

Environment
* All product is assumed to be discharged to wastewater. If wastewater is not discharged via public sewer
system, then the capacity of the receiving environment should at least be 1,000 m’/d.

Risk management measures

Human health

* Pouring from small containers: undertake in a well-ventilated area (E50). Wear suitable gloves (type
EN374, code FJ) if skin contact likely (PPE15).

* Spraying: carry out in a vented spray booth (E51). If no suitable facility available, then use a respirator
conforming to EN140 (with Type A filter) or equivalent and undertake in a well-ventilated area segre-
gated away from other work activities (PPE18).

* Manual applications e.g. brushing, rolling, spreading: undertake in well ventilated area (E50). Use long
handled brushes and rollers where possible (E52). Wear suitable gloves (type EN374, code FJ) if skin
contact likely (PPE15).

* Equipment clean-down: Wear suitable gloves (type EN374, code FJ) if skin contact likely (PPE15). Tr-
ansfer wash-downs in sealed containers (ENVT17). Use liquors as recycle solvent or send for disposal
or recycle (ENVTS).

Environment
* Preferably discharge cleaning water into sewer system (ENVT4).
* Do not discharge cleaning water directly into small waters (ENVT12).

Waste related measures

Dispose of used containers according to local regulations.

Prediction of exposure

Worker RCR <1;

* Inhalation: Estimated workplace vapour exposures to IPA not expected to exceed 100 ppm during spray,
roller or brush activities performed up to 8 hours. Estimated dermal exposure to IPA not expected to
exceed 10.7 mg/cmz/day to areas of unprotected skin resulting from manual spray, roller or brush
activities. Values estimated using ECETOC TRAG68S.

Environment RCR<1;
* The risk characterisation has been conducted by comparing the ratio of PECs derived from the EUSES
calculation for the local scenario and the PNEC values for the different environmental compartments
based upon PNECs referenced from HERA for IPA, 2005.
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