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PREFACE

This document is the Guidance on the Applicatiothef CLP Criteria. It is a comprehensive
technical and scientific document on the applicabbRegulation (EC) No 1272/2008 on the
classification, labelling and packaging of subsésnand mixtures (CLP), which will replace
the Dangerous Substances Directive 67/548/EEC (D&id) the Dangerous Preparations
Directive 1999/45/EC (DPD) in a staggered way. G&Based on the Globally Harmonised
System of Classification and Labelling of Chemic#BHS) and is implementing the
provisions of the GHS within the EU. The objectivethis document is to provide detailed
guidance on the application of the CLP criteria firysical, health and environmental
hazards. The guidance is developed to assist plynmaanufacturers or importers applying
classification and labelling criteria and it alseludes practical examples. It is also assumed
to be the guidance on classification and labelfmgCompetent Authorities in the Member
States (MS CA), for the Commission services andEin®pean Chemicals Agency (ECHA).

In certain chapters, like for example the ones @mcinogenicity, mutagenicity and
reproductive toxicity, the guidance includes toaegér extent scientific advice on how to
interpret different data used for classificationhisl additional guidance is based on
experience gained within the EU during the applicabf the classification criteria under
Directive 67/548/EEC, and is written for the expexithin the respective fields.

This guidance document was developed as a REACHementation Project (RIP 3.6) at the
Institute for Health and Consumer Products (IHCP}he Joint Research Centre in Ispra,
with support from working groups consisting of estpeon classification and labelling from
EU Member States and Industry. The project staime8eptember 2007 and the different
working groups had meetings and continuous disonsdb discuss and develop the guidance
text until spring 2009. Finally all texts were cohdated and edited at the IHCP. RIP 3.6 was
financially supported with an administrative arranggnt made with Directorate-General
Enterprise and Industry. The guidance was handedtovECHA in summer 2009.

At the time of the hand-over, it was clear thattar work was necessary in relation to the
guidance chapters on health hazards ( for exampketiing of specific concentration limits
(SCLs)}, on the long-term aquatic hazard and in relatiorabelling and packaging. In
addition further drafting work was done in closdaworation with European experts, to take
account of a range of guidance aspefiowing the 29 Adaptation to Technical Progress
(ATP) to the CLP Regulation (Commission Regulat{&ty) No 286/2013). In relation to
labelling and packaging, a new stand-alone guidalecement was prepared (“Guidance on
Labelling and Packaging in accordance with Reguta(EC) No 1272/2008"), warranting
the deletion of Part 5 and of Annex V of the Guitaon the Application of the CLP Criteria.
The Guidance on Labelling and Packaging in accamlawith Regulation (EC) No
1272/2008 is published on ECHA’s guidance website, under
http://guidance.echa.europa.eu/guidance_en.htm

! Note that update of certain sub-chapters in Chapiealth Hazards, aiming to elaborate guidanceetting of
SCLs is currently undergoing a consultation. For e thlatest draft, please see
http://echa.europa.eu/support/guidance-on-reackhehminplementation/consultation-procedure/

2 Further guidance on the criteria for respiratargl akin sensitisation, on the aspiration hazardaiher human
health related points, as well as on the physibentcal points that were revised following tH& TP to the
CLP Regulation are not part of this update andodaened for a future update of this document in201

¥ Commission Regulation (EU) No 286/2011 of 10 Ma2€i1 amending, for the purposes of its adaptation
technical and scientific progress, Regulation (EG)1272/2008 of the European Parliament and oCiencil
on classification, labelling and packaging of sahsts and mixtures.
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LIST OF ABBREVIATIONS

ADN Accord européen relatif au transport internatiated marchandises dangereuses par
voie de navigation intérieure (European Agreementerning the International
Carriage of Dangerous Goods by Inland Waterways)

ADR Accord européen relatif au transport internatiates marchandises dangereuses par
route (European Agreement concerning the InternatiGarriage of Dangerous Goods
by Road}

ANE Ammonium Nitrate Emulsion

ASTM American Society for the Testing of Materials

ATE Acute Toxicity Estimate

BAM Bundesanstalt fur Materialforschung und -prifungdéral Institute for Materials
Research and Testing)

BCF Bioconcentration Factor

BCOP Bovine Corneal Opacity and Permeability test

BfR German Federal Institute for Risk Assessment

BfR DSS Decision support system by the German Federalustior Risk Assessment

BMF Biomagnification factor

BP Boiling point

bw Body weight

C&L Classification and Labelling

CA Competent Authority

CATpE Converted Acute Toxicity point Estimate

CLP Regulation (EC) No 1272/2008 on classificationglidbg and packaging of
substances and mixtufes

CNS Central Nervous System

CSA Chemical Safety Assessment

CSR Chemical Safety Report

DIN Standard of the German Institute for Standardisatio

DNA Deoxyribonucleic Acid

DOC Dissolved Organic Carbon

DPD Directive 1999/45/EC on the classification and lkbg of Dangerous Preparatidhs

* European Agreement concerning the Internationati@ge of Dangerous Goods by Inland Waterways,
concluded at Geneva on 26 May 2000, as amended

® European Agreement concerning the Internationati@ge of Dangerous Goods by Road, concluded at
Geneva on 30 September 1957, as amended

® Regulation (EC) No 1272/2008 of the European Ramint and Council of 16 December 2008 on
classification, labelling and packaging of subseésn@and mixtures, amending and repealing Directives
67/548/EEC and 1999/45/EC and amending Regulai@) No 1907/2006 [OJ L 353, 31.12.2008, p. 1]

’ Directive 1999/45/EC of the European Parliamend af the Council of 31 May 1999 concerning the
approximation of the laws, regulations and admiatste provisions of the Member States relatingthe
classification, packaging and labelling of dangsrpreparations [OJ L 200, 30.7.1999, p. 1]
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ECVAM
ED
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GLP
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HS
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Directive 67/548/EEC on the classification and Ikbg of Dangerous Substanées
Effective Concentration inducting a stimulationexdf 3 in the LLNA test
European Chemicals Bureau

The formerly known European Chemicals Bureau (E@B$ part of the Institute for
Health and Consumer Protection (IHCP), which is ohthe seven scientific institutes
in the European Commission's Joint Research CEHRE). Its mission was to provide
scientific and technical support to the conceptidevelopment, implementation and
monitoring of EU policies on chemicals and consumguroducts.
(http://ecb.jrc.ec.europa.eul)

European Chemicals Agency, Helsinki (http://echapa.eu/home_en.asp)
European Centre for the Validation of Alternativetiods (http://ecvam.jrc.it/)
Effective Dose

Ecotoxicity Reference Value

ECVAM Scientific Advisory Committee (http://ecvamtjit/)

Female

Flash point

General Concentration Limits

Globally Harmonised System of Classification antyéling of Chemicals
Gap junction intercellular communication

Good Laboratory Practice

Gonadotropin-releasing hormone

Guinea Pig Maximisation Test

Guidance Value

Haemoglobin

Hen's Egg Test on Chorio-allantoic Membrane

Hazard statement

Human skin model

Hematocrit

International Agency for Research on Cancer (Httpaniv.iarc.fr/)
International Air Transport Association (Danger@sods Regulations Manual)
Intermediate Bulk Container

International Civil Aviation Organization (Technldastructions for the Safe
Transport of Dangerous Goods by Air)

Isolated Chicken Eye

International Electrotechnical Commission (httpwiw.iec.ch/)

8 Council Directive 67/548/EEC of 27 June 1967 om éipproximation of laws, regulations and administea
provisions relating to the classification, packagand labelling of dangerous substances [OJ 1968,11%57, p.

1]

° Globally Harmonised System of Classification arabélling of Chemicals (GHS), Second revised edjtion
United Nations New York and Geneva, 2007
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IMDG International Maritime Dangerous Goods Code

INS Guidance on Ildentification and Naming of Substanreter REACH, ECHA, 2007
(http://guidance.echa.europa.eu/docs/guidance demtisnbstance id_en.pdf)

IPCS International Programme on Chemical Safety (jomogpamme of WHO, ILO and
UNEP)

IR/CSA Guidance on Information Requirements and ChemiaBdt$ Assessment, ECHA,
(ng?ri//guidance.echa.europa.eu/docs/guidance_ohamMmﬁormation_requirements_e
n.htm)

IRE Isolated Rabbit Eye

ISO International Standards Organisation

ITDG Directive 2008/68 on the Inland Transport of DangsrGood¥

ITS Integrated Testing Strategy

LDsy/LCsq Median (50%) lethal dose/concentration

LLNA Local Lymph Node Assay

LO (A) EL/IC  Lowest Observed (Adverse) Effect Level/Concentratio

LVET Low Volume Eye Test

m/M Male

MetHB Methaemoglobinaemia

MetHb Methaemoglobin

MP Melting Point

MSCA Member State Competent Authority

MTD Maximal Tolerated Dose

MW Molecular weight

n.a. Not available

NC No Classification

NE Narcotic effect(s)

NO(A)EC No Observed (Adverse) Effect Concentration

NO(A)EL No Observed (Adverse) Effect Level

OoDSs Ozone Depleting Substances

ODP Ozone Depleting Potential

OECD Organisation for Economic Co-operation and Develepm

OECD TG OECD Test Guideline
The OECD Guidelines for the Testing of Chemicale ar collection of the most

Directive 2008/68/EC of the European Parliament ahthe Council of 24 September 2008 on the inland
transport of dangerous goods, implementing the [i@an Agreement concerning the International Cagriag
of Dangerous Goods by Road (ADR), the Regulatiarserning the International Carriage of Dangerous
Goods by Rail (RID) and the European Agreement eomng the International Carriage of Dangerous
Goods by Inland Waterways (ADN) [OJ L 260, 30.9200. 13]
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P statement
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PB/PK
PC
PPARu
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statement)

(Q)SAR
REACH

RID

RIP
RTDG

RTI
SADT

SCEGHS (or
UNSCEGHS)

SCETDG (or
UNSCETDG)

SCL
SDS
SIFT
SSD
STOT-SE
STOT-RE
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relevant internationally agreed test methods usgdgbvernment, industry and
independent laboratories to determine the safeshefnicals and chemical mixtures,
including pesticides and industrial chemicals. Rdist Guidelines are available at the
OECD homepage:

http://www.oecd.org/document/40/0,3343,en_2649 3437051368_1 1 1 1,00.ht
ml

Oxidising Power

Precautionary statement

Physiologically-based pharmacokinetic
Physico-chemical
Peroxisome proliferator-activated receptor-alpha

Precautionary statement

(Quantitative) Structure Activity Relationship

Regulation (EC) No 1907/2006 of the European Radiat and of the Council
concerning the Registration, Evaluation, Authoi@atnd Restriction of Chemicats

Reglement concernant le transport internationabfésire de marchandises
dangereuses (Regulations concerning the Interrat@arriage of Dangerous Goods
by Rail)*2

REACH Implementation Project

Regulations on the Transport of Dangerous GoodsefBeterm that covers all modal
transport regulations (ADR, RID, ADN, IMDG and ITDG

Respiratory tract irritation
Self-Accelerating Decomposition Temperature

Sub-Committee of Experts on the Globally HarmoniSgsgtem
(http://iwww.unece.org/trans/danger/publi/ghs/ghdcame_e.html)

Sub-Committee of Experts on the Transport of DamgeGoods
(http://www.unece.org/trans/danger/danger.htm)

Specific Concentration Limit

Safety Data Sheet

Skin integrity function test

Species Sensitivity Distribution

Specific Target Organ Toxicity - Single Exposure
Specific Target Organ Toxicity - Repeated Exposure

1 Regulation (EC) No 1907/2006 of the European Bamdint and of the Council concerning the Regismatio
Evaluation, Authorisation and Restriction of Cheatéc(REACH), establishing a European Chemicals Agen
amending Directive 1999/45/EC and repealing Coumddgulation (EEC) No 793/93 and Commission
Regulation (EC) No 1488/94 as well as Council Diinex76/769/EEC and omission of Directives 91/1%5E
93/67/EEC, 93/105/EC and 2000/21/EC. [OJ L 396132006 p.1.] [Corrigendum: OJ L 136, 29.5.2007 p.3
12 Regulations concerning the International Carriafjfangerous Goods by Rail, appearing as Appendia C
the Convention concerning International CarriageRayl (COTIF) concluded at Vilnius on 3 June 1988,

amended
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Saturated Vapour Concentration

The daily dose (in mg/kg bodyweight/day) induciniaour incidence of
25 % upon lifetime exposure

Inhalation chamber equilibrium (attained at theetit®5)
Transformation/Dissolution
Transformation/Dissolution Protocol
Transcutaneous electrical resistance

Test Guideline

Technical Guidance Document

Test Method as listed in the Test Methods Regulatio

Regulation (EC) No 440/2008 laying down test methpdrsuant to the REACH
Regulatior®

Mathematical (Q)SAR model for prediction of skirrmsion/irritation
Uridine 5'-diphosphate

Uridine diphosphate glucuronyl

UDP-glucuronyltransferase

United Nations

United Nations (2003). Manual of Tests and Crite&®/SG/AC.10/11/Rev. 4, as
amended: Fourth revised edition of the Manual aft§and Criteria, containing
criteria, test methods and procedures to be useddssification of dangerous goods
according to the provisions of Parts 2 and 3 ofuh&ged Nations Recommendations
on the Transport of Dangerous Goods, Model Reguiatias well as of chemicals
presenting physical hazards according to the Gipblrmonized System of
Classification and Labelling of Chemicals
(http://www.unece.org/trans/danger/publi/manual/oane.html).

United Nations SubCommittee of Experts on the Qlghdarmonised System
(http://iwww.unece.org/trans/danger/publi/ghs/ghdcame_e.html)

United Nations SubCommittee of Experts on the Tpartsof Dangerous Goods
(http://www.unece.org/trans/danger/danger.htm)

United States Federal Hazardous Substance AcCodle of Federal Regulations
1500.41

Verein Deutscher Ingenieure (The AssociatiorGeirman Engineers)

Substances of unknown or variable composition, dexeaction products or
biological materials

Vapour Pressure

Water Accommodated Fraction
Weight of Evidence

Water soluble fraction

13 Council Regulation (EC) No 440/2008 of 30 May 20&gng down test methods pursuant to Regulatia®) (E
No 1907/2006 of the European Parliament and oCitwencil on the Registration, Evaluation, Authorigatand
Restriction of Chemicals (REACH) [OJ L 142, 31.880p. 1] [Corrigendum: OJ L 143, 3.6.2008, p. 55]
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In this document text cited from Regulation (EC) N&¥2/2008 is indicated in green boxes.

1 PART 1: GENERAL PRINCIPLES FOR CLASSIFICATION
1.1 INTRODUCTION
1.1.1 The objective of the guidance document

This document is a comprehensive technical andhsiitceguidance on the application of
Regulation (EC) No 1272/2008 on the classificatiaibelling and packaging of substances
and mixture¥’, hereafter referred to as CLP.

CLP amends the Dangerous Substance Directive 6HE@S® (DSD), the Dangerous
Preparations Directive 1999/45/EGDPD) and Regulation (EC) No 1907/2606REACH),
and will replace DSD and DPD from 1 June 2015 (@itfcle 61). CLP is based on th&'3
revision of the United Nations’ Globally Harmonis8gistem of Classification and Labelling
of Chemicals (UN GHS) and is implementing the psavs of the GHS within the EU,
without lowering the protection of human health aheé environment, compared to the
classification, labelling and packaging system BCDand DPD.

A core principle of CLP is “self-classification” of substance or mixture by the
manufacturer, importer or downstream user (CLP chati4(3) and Recital 17), which
involves identification of its hazards followed blassification as a result of the comparison
of the hazard information with the criteria in CLFhis guidance will enable industry to self-
classify chemicals and to provide appropriate tthizammunication information to the target
populations potentially exposed. For substances pafticular concern (carcinogens,
mutagens, substances toxic for reproduction (CMRS|) respiratory sensitisers) or for other
substances where EU-wide action is needed, CLPoses system for formal harmonisation
of classifications at EU level.

Given that many provisions under REACH are linkedlassification, the implementation of
REACH and CLP is interlinked and should be planaed applied in tandem. Further advice
on the implementation of CLP is available in theeAgy®s Introductory Guidance on the

CLP Regulation, available at ECHA website
(http://echa.europa.eu/documents/10162/13562/clmdattory _en.pdj.

14 Regulation (EC) No 1272/2008 of the European Bamdint and of the Council on classification, labelland
packaging of substances and mixtures, amendingegmehling Directives 67/548/EEC and 1999/45/EC, and
amending Regulation (EC) No 1907/2006 [OJ L 353132008, p. 1]

Council Directive 67/548/EEC relating to the cléissition, packaging and labelling of dangerous taies,
as amended [OJ 196, 16.8.1967, p. 1]

16 Directive 1999/45/EC as of 30 July 2002 of the dpaan Parliament and of the Council relating to the
classification, packaging and labelling of dangsrpteparation, as amended [OJ L 200, 30.7.1999, p.1

" Regulation (EC) No 1907/2006 of the European &amdint and of the Council concerning the Regismatio
Evaluation, Authorisation and Restriction of Cheatéc(REACH), establishing a European Chemicals Agen
amending Directive 1999/45/EC and repealing Coumddgulation (EEC) No 793/93 and Commission
Regulation (EC) No 1488/94 as well as Council Dixex76/769/EEC and omission of Directives 91/1%5E
93/67/EEC, 93/105/EC and 2000/21/EC. [OJ L 396132006 p.1.] [Corrigendum: OJ L 136, 29.5.20(] p.

18 'the Agency’ means the European Chemicals Agerstgbkished by Regulation (EC) No 1907/2006
(REACH).
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The objective of this document is to providietailed guidance on the application of the CLP
criteria for physical, health and environmentaldrds.

31



Guidance on the Application of the CLP Criteria

1.1.2 Background

The aim of classification and labelling is to idgnthe hazardous properties of a substance
or a mixture by applying specific criteria to theadable hazard data (classification), and
then to provide any appropriate hazard labelling)iaformation on safety measures.

The EU has had a comprehensive system for theif@dasen and labelling of dangerous
substances and mixtures for over 40 years, mail8{p @nd DPD. In addition, the Safety
Data Sheet (SDS) Directive 91/155/EBGequired suppliers to provide more detailed
information for professional users. These direciventributed to a single market in
chemicals in the EU, based on a high level of mtaia of human health and the
environment.

The GHS was developed worldwide to minimise diffees between systems of different
jurisdictions for classification and labelling aofitsstances and mixtures. The GHS aims to
contribute towards global efforts to provide proi@e from hazardous effects of chemicals
and to facilitate trade.

The GHS criteria for classifying hazardous substaneere developed taking into account
existing systems for hazard classification, suchthes EU supply and use system, the
Canadian and US Pesticide systems, GESEWMBzard evaluation procedure, INfGBcheme

for Marine Pollutants, the European Road and Reah3port Scheme (RID/ADR), and the
US Land Transport. These systems include supplysabdequent use of chemicals, the sea
transport of chemical substances as well as transpcahemical substances by road and rail.
The harmonised criteria are therefore intendedlémtify hazardous chemicals in a common
way for use throughout all these systems.

The GHS provides a basis for an internationallyfarm information system on hazardous
substances and mixtures. It provides harmonisetérieri for classification and hazard

communication measures for different target audisnmcluding consumers, workers and
emergency responders, and in transport. It follev%uilding block” approach to enable

jurisdictions to adopt the system according torkeds of their law and the various target
audiences.

The GHS was agreed by the UN Committee of Expertdhe Transport of Dangerous Goods
and the Globally Harmonized System of Classificatiand Labelling of Chemicals
(CETDG/GHS). It was formally approved by the UNoBomic and Social Council (UN
ECOSOC) in July 2003 and published further in 26@8r a decade of negotiations. It is
updated biannually.

1.1.3 Hazard classification

Hazard classification is a process involving idicdtion of the physical, health and
environmental hazards of a substance or a mixtallewed by comparison of those hazards
(including degree of hazajdwith defined criteria in order to arrive achssificationof the
substance or mixture. Under CLP, a manufactureppmer or downstream user will apply
the following three steps to arrive at a self-dfasstion of a substance or a mixture:

19 Council Directive 91/155/EEC relating to definiagd laying down the detailed arrangements for jistesn
of specific information relating to dangerous prepians and dangerous substances, as amended (@8,L
22.03.1991, p. 35], repealed and replaced by RagnléEC) No 1907/2006 as of 1 June 2007.

2 Group of Experts on the Scientific Aspects of MarEnvironmental Protection
2 International Maritime Organisation
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— identification and examination of relevant avai@binformation regarding the
potential hazards of a substance or mixture;

— comparison of the information (data) with the citasation criteria; and

— decision on whether the substance or mixture dballclassified as hazardous in
relation to the hazard classes or differentiatiprevided in CLP Annex |, and the
degree of hazard, where appropriate.

Preliminary information on identification and rewieof relevant data is provided in section
1.1.6 of this guidance document, while further gmicke is provided in Part B of the ECHA
Guidance document onnformation Requirements and Chemical Safety Asses$
(Chapters R.2 to R4, IR/CSA), available on the RBCH Website
(http://echa.europa.eu/web/guest/guidance-docungeidsice-on-information-
requirements-and-chemical-safety-assessment

Classification according to CLP is basediotrinsic hazards, i.e. the basic properties of a
substance as determined in standard tests or by wtbans designed to identify hazards. As
CLP is hazard-based, it does not take exposure dotsideration in arriving at either a
classification or appropriate labelling, unless $pecific exceptions when a chemical can be
considered as not being biologically available,hsas the derogation not to label a metal in
the massive form.

1.1.4 Who is responsible for the hazard classification ashwhat is the timetable

CLP and REACH places the responsibility for hazeesksification and related provisions
such as packaging, hazard communication and SD$hersuppliers of substances and
mixtures.

From 1 December 2010 to 1 June 2015 (CLP Article 61

Substanceshall be classified in accordance with both DSBeBtive and CLP Regulation
in order to allow these classifications to be usedhe classifications of mixtures.
Classification and labelling information in accanda with both systems shall be included
in SDS (see the Guidance on the compilation of t3ddata Sheets, available on the
Agency’s website). Labelling and packaging shalirbaccordance with CLP Regulation.

Mixtures shall be classified, labelled and packaged in @eee with DPD. They may

also be classified, labelled and packaged in aecmea with CLP. In that case they shall
not be labelled and packaged according to DPD. Vhaixture is classified, labelled and
packaged according to CLP, classification and ladgelinformation according to both

systems shall be provided in SDS (see the Guidancthe compilation of Safety Data
Sheets, available on the Agency’s website).

From 1 June 2015 (CLP Articles 60 and 61):

Both substances and mixtureshall be classified, labelled and packaged in @@we
with CLP. DSD and DPD are repealed from 1 June 201 classification according to
these directives is not allowed.

However, substances classified, labelled and packagaccordance with DSD and already
placed on the market (“on the shelves”) before tdb@ber 2010, and mixtures classified,

labelled and packaged in accordance with DPD arehdy placed on the market (“on the

shelves”) before 1 June 2015, do not have to ladedled and repackaged in accordance with
CLP until 1 December 2012 and 1 June 2017, resfdyti
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1.15 Which substances and mixtures should be classifi¢the scope)

Substances and mixtures placed on the market flinmMhe scope of classification under
CLP and should be evaluated in order to reach #idacas to whether they should be
classified or not. Substances are also subjectlassification where they are subject to
registration or notification under REACH, evenhéy are not placed on the market.

However, a number of substances and mixtures am@bed from the requirements of the
CLP Regulation as a whole (CLP Article 1):

— radioactive substances and mixtures (Directive @&@roator?);

— substances and mixtures which are subject to cisstupervision, provided that they do
not undergo any treatment or processing, and wdwiehin temporary storage, or in a free
zone or free warehouse with a view to re-expontatow in transit;

— non-isolated intermediates;

— substances and mixtures used in scientific experiatien, analysis or chemical research,
provided they are not placed on the market and #ineyused under controlled conditions
in accordance with EU workplace and environmerggislation;

— waste, as defined in Directive 2006/12f&&nd

— certain substances or mixtures in the finisheestatended for the final user:
= medicinal products, as defined in Directive 200183,
= veterinary medicinal products, as defined in Direc2001/82/E€,
= cosmetic products, as defined in Directive 76/7 68,

» medical devices as defined in Directive 90/385/EE@ctive implantable
medical devices) and 93/42/EEQmedical devices in general), which are
invasive or used in direct physical contact with ttuman body, anih vitro
diagnostic medical devices (Directive 98/798Cand

= food or feeding stuffs as defined in Regulation /2082°, including when
they are used as food additives within the scopRirafctive 89/107/EE&, as

22 Council Directive 96/29/Euratom of 13 May 1996itaydown basic safety standards for the proteaticthe
health of workers and the general public against dlangers arising from ionizing radiation [OJ L 159
29.6.1996, p. 1]

% Directive 2006/12/EC of the European Parliament ahthe Council of 5 April 2006 on waste [0J L 114
27.4.2006, p. 9]

2 Directive 2001/83/EC of the European Parliament @ithe Council of 6 November 2001 on the Communit
code relating to medicinal products for human @& [ 311, 28.11.2001, p. 67]

% Directive 2001/82/EC of the European Parliament @ithe Council of 6 November 2001 on the Communit
code relating to veterinary medicinal products [(8111, 28.11.2001, p. 1]

% Council Directive 76/768/EEC of 27 July 1976 ore tapproximation of the laws of the Member States
relating to cosmetic products [OJ L 262, 27.9.1976,69]

2" Council Directive 90/385/EEC of 20 June 1990 oe #pproximation of the laws of the Member States
relating to active implantable medical devices [Q1B9, 20.7.1990, p. 17]

8 Council Directive 93/42/EEC of 14 June 1993 coniey medical devices [OJ L 169, 12.7.1993, p. 1]
 Directive 98/79/EC of the European Parliament ahthe Council of 27 October 1998 on in vitro diagtic
medical devices [OJ L 331, 7.12.1998, p. 1]

30 Regulation (EC) No 178/2002 of the European Padiat and of the Council of 28 January 2002 layiogml

the general principles and requirements of food, lastablishing the European Food Safety Authoritgd a
laying down procedures in matters of food safety [(B1, 1.2.2002, p. 1]
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a flavouring in foodstuffs within the scope of DOitiwe 88/388/EEC and
Decision 1999/217/E¥, as an additive in feeding stuffs within the scaope
Regulation (EC) 1831/206% and in animal nutrition within the scope of
Directive 82/471/EEE.

In addition, Member States may exempt certain sugsls or mixtures in specific cases
where necessary for the purpose of national defence

Although CLP does not apply to the transport ofggaous goods by air, sea, road, rail or
inland waterways (CLP Article 1(6)), the criteriar fclassification are normally intended to
be the same in the two systems. Thus, a substanoexture classified in a hazard class
which is common to both CLP and the transport laga will normally be classified the
same in both systems. However, the transport €leestions do not include all of the GHS
categories, so the absence of a transport clestsiicdoes not mean the substance or mixture
should not be classified under CLP.

1.1.6 What information is needed for classification

1.16.1 Information for the classification of substances

The classification of a substance is based on éhevant information available on its
hazardous properties. This information can inclegperimental data generated in tests for
physical hazards, toxicological and ecotoxicolopitests, historical human data such as
accident records or epidemiological studies, oormiation generated i vitro tests,
(Quantitative) Structure Activity Relationships J@AR), “read across”, or category
approaches.

CLP does not require new testing for the purposdasisification for health or environmental
hazards; testing for physical hazards is requingdéss adequate and reliable information is
already available (CLP Article 8(2)). However, dstance or mixture placed on the market
for research and development (R&D) purposes may lh@en manufactured or imported in
guantities that are too small to perform physiaddrd testing. In these cases it would not be
proportionate to request the respective manufactumgorter or downstream user to perform
the tests required in Part 2 of Annex | to CLP.

Although data may be provided through the applicattf REACH, it should be recognised

that the data set required by REACH (particulatlycaver tonnages) will not necessarily

enable the comparison with the criteria for all drazclasses. Information may also be
available from other EU legislation for which thenee specific requirements for test data to
be generated, such as legislation on plant protecproducts (Regulation (EC) No

1107/2008° and Directive 91/414/EE®) and on biocidal products (Directive 98/8/) or

31 Council Directive 89/107/EEC of 21 December 198&fte approximation of the laws of the Member State
concerning food additives authorized for use indi&affs intended for human consumption [OJ L 40,
11.2.1989, p. 27]

%21999/217/EC: Commission Decision of 23 Februar§al@dopting a register of flavouring substancesl irse
or on foodstuffs drawn up in application of Regigat(EC) No 2232/96 of the European Parliament @fnithe
Council of 28 October 1996 [0J L 84, 27.3.1999]p.

% Regulation (EC) No 1831/2003 of the European Ramint and of the Council of 22 September 2003 on
additives for use in animal nutrition [OJ L 268,1@2003, p. 29]

34 Council Directive 82/471/EEC of 30 June 1982 conitgy certain products used in animal nutrition [OJ
213, 21.7.1982, p. 8]

3% Regulation (EC) No 1107/2009 of the European Rasdiz and of the Council of 21 October 2009 conceritie placing

of plant protection products on the market rep€alancil Directives 79/117/EEC and 91/414/EEC with effeom 14 June
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from various non-EU programmes. Finally, the sugmpihay decide to conduct new testing in
order to fill data gaps, provided that he has egteal all other means of generating
information. Testing on animals must be avoided newer possible and alternative methods
(includingin vitro testing, the use of (Q)SARSs, read-across andfegosy approaches) must
always be considered first, provided they are sifieally validated, sufficiently adequate
and reliable.

If, for the purpose of CLP, it is required or desziddo generate new data, certain test methods
and quality conditions must be met. Studies mustdreucted in accordance with the EU
test methods (Regulation 440/208®)r other international test methods validated ating

to international procedures such as those of th€@BE-or physical hazards new tests shall
be carried out (at least from January 2014) in d@mpe with relevant recognised quality
system or by laboratories complying with a relevatibgnised standard, and for health and
environmental hazards in compliance with the pples of Good Laboratory Practice (GLP).
Animal tests must comply with the Directive 86/6BEC>. Tests on non-human primates
are prohibited for the purposes of CLP. Tests omdns shall not be performed for the
purpose of CLP. However, existing data obtainednfrother sources, such as accident
records and epidemiological and clinical studies) lse used.

1.1.6.2 Information relevant for the classification of mixtures

For mixtures, classification for physical hazartieidd normally be based on the results of
tests carried out on the mixtures themselves.

When considering health and environmental hazahgsclassification should preferably be
based on available information (including test Yaia the mixture itself, except when

classifying for e.g. CMR effects or for the evaloatin relation to the bioaccumulation and
degradation properties within the ‘hazardous to #wmatic environment’ hazard class
referred to in sections 4.1.2.8 and 4.1.2.9 of Ann® CLP. In these cases classification of
the mixtures shall be based on the informationhensubstances.

If no in vivotest data are available on a mixture, such dataldmormally not be generated,;
rather, all available information on the ingredgenf the mixture should be used to derive a
classification. Only when the manufacturer, impode downstream user has exhausted all
other means of generating information, new testg Inegperformed.

Annex | to CLP specifies “bridging principles” whieenables suppliers to derive health or
environmental classifications of their mixtures ddhon available data on similar tested
mixtures and on the ingredient substances. It @ewvides specific rules for the classification
of mixtures based on the classification of thevidlial substances in the mixture.

2011. However Article 80 of Regulation (EC) No 11@0Q2 specifies that directive 91/414/EEC shall cardito apply
with respect to active substances included in Ardrtexhat Directive for certain transitional pet

% Council Directive 91/414/EEC of 15 July 198&ncerning the placing of plant protection produmtsthe
market, as amended [OJ L 230, 19.8.91, p. 1]

37 Directive 98/8/EC of the European Parliament ahthe Council of 16 February 19@®ncerning the placing
of biocidal products on the market, as amended D323, 24.4.98, p. 1]

3 Council Regulation (EC) No 440/2008 laying dowst tmethods pursuant to Regulation (EC) No 1907/2006
of the European Parliament and of the Council corniog the Registration, Evaluation, Authorisationda
Restriction of Chemicals (REACH)[OJ L 142, 31.5.20p. 1]

% Directive 86/609/EE@egarding the protection of animals used for experital and other scientific purposes,
[OJ L 358, 18.12.1986, p. 1]
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1.1.7 Data evaluation and reaching a decision on classition

1.1.71 Classification of substances

After the available information has been assemblkedsystematic evaluation of this
information is necessary in order to derive a dasdgion. The information must be
compared with the criteria for classification fach hazard class or differentiation within the
hazard class. Differentiation is a distinction degiag on the route of exposure or the nature
of the effects. A decision should be made as tothdrehe substance meets the criteria for
classification. When this is the case; the classiBhould assign one or more hazard
categories for each relevant hazard class or difitetion. The substance is then assigned the
appropriate hazard communication elements.

In some cases the classification decision mayagstforward, requiring only an evaluation
of whether the substance gave a positive or negagsgult in a specific test that can be
directly compared with the classification criteria.other cases, scientific judgements must
be made (e.g. on dose/response relationships, amglivesults and non-standardised tests).
Expert judgement may therefore be needed to dewdmther the results of a particular test
meet the criteria laid down in Annex .

1.1.7.2  Influence of impurities, additives or individual constituents on the
classification of a substance

Substances may contain impurities, additives, bemtonstituents while still meeting the
substance definition in CLP. This applies to bothnm-constituent, multi-constituent (e.g.
reaction masses) and UVCB substances. The clag®ificof such impurities, additives or
individual constituents may influence the classificn of the substance, in addition to the
other hazardous properties.

1.1.8 Updating of hazard classifications

Updating of classifications may be necessary, W mdormation is obtained or if the criteria
in CLP are amended. When manufacturers, importedownstream users become aware of
new information or an amendment to CLP or whenangk is introduced in a mixture, they
must reconsider the classification of the substancmixture (but note that a downstream
user can rely on the classification from his sugplprovided he shares the new information
with that supplier to allow him to meet the reqments).

1.1.9 The interface between hazard classification and hard communication

In addition to SDS, CLP provides an integrated esysbf hazard communication elements
(hazard pictograms, signal words, hazard statemmmdsprecautionary statements) on the
label. Provision of this information to the end useobligatory, irrespective of conditions of

use and risk. While the Chemical Safety Assessn(€®A) on a particular substance

performed for the purpose of REACH may indicatefésase"”, a situation resulting in

unforeseen exposure may occur, such as in an atcitte such a situation, workers,

managers and emergency personnel will need infeomain the hazard profile of the

substance, which will be provided by the label #mel SDS. These sources of information
will also provide useful information to the workem the safe handling of the chemical.

It is recognised that the hazard communication siegdthe various end users may differ.
Consumers are primarily dependent on the label siilzsstance or a mixture as a source of
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hazard and precautionary information, while theunement for provision of an SDS is
primarily applicable to professional users. Thirg label facilitates communication of key
hazard information and additional safety advice¢putionary statements) to consumers of a
substance or a mixture.

1.1.10 The interface between self-classification and harnmised classification, and
the list of harmonised classifications

CLP places emphasis on self-classification by itigusf the substances or mixtures they
supply. In some cases, substances are subjectrtmhized classification at EU level, while

mixtures must always be self-classified, exceptksticidal and biocidal products where the
Member State competent authorities (MSCASs) decidethe classification as part of the

national authorisation scheme (CLP Article 36(2)).

If a substance has a harmonised classification ragided in Annex VI to CLP, this
classification must always be used by a manufagGtimgorter or downstream user, except
for so-called minimum classifications listed in T@B.1 that may be amended in accordance
with section 1.2.1 of Annex VI. Where some but aithazard classes or differentiations
within hazard classes have been harmonised, thaimder should to be self-classified to
complete the classification.

Harmonised classification normally applies to thpseperties of the highest concern (CMR
and respiratory sensitisation) and may also apmiyother properties if there is a need for a
EU-level action. Decisions on harmonised clasdifice are taken by the European
Commission through comitology (CLP Article 37(5pllowing a proposal submitted to the
Agency and an opinion of the Agency's Risk Assessn@mmmittee (RAC) (CLP Article
37(4)).

Substances regulated under the Biocidal Produatscie 98/8/EE° or under the Plant
Protection Product&egulation (EC) No 1107/200@%ill normally be subject to harmonised
classification and labelling for all hazardous md@s. These proposals for harmonised
classification and labelling are prepared by MS@Aty (CLP Article 36(2)). However, in
general proposals for harmonised classification &gparticular substance to be added to
Annex VI to CLP can be made by both MSCAs and bynufecturers, importers and
downstream users (CLP Article 37). Only MSCAs caappse a revision of an existing
harmonised classification and labelling (CLP A&i8l7(6)).

Harmonised classification and labelling of a substaprovides for a high level of protection
of health and the environment, and provides letzaltg for suppliers of the same substance
of high concern (i.e. manufacturers of substanaeporters of substances or mixtures,
producers of specific articles, downstream userslyding manufacturers of mixtures) and
distributors).

Part 3 of Annex VI to CLP contains the list of hamsed classifications. All harmonised
classifications previously adopted under DSD astddl in Annex | to DSD were carried over
to the list of harmonised classifications in Annékto CLP, table 3.2, also including the
Notes assigned to the entries as referred to iD®B. This was done to maintain the same
level of protection under CLP as under DSD. Themuwaisation of classification of
substances is a continuous work building on abrédfalready done within the EU so far to
evaluate hazards of substances that caused concern.

“0 Directive 98/8/EC of the European Parliament afithe Council of 16 February 19%®ncerning the placing
of biocidal products on the market, as amended D323, 24.4.98, p. 1]
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Under DSD, as a rule all hazards for which dataewavailable were evaluated for a
substance. While it was in general the objectiveotain a complete (harmonised)
classification, some substances (such as complek emd oil-derived substances) were
exempted. Under CLP, the harmonised classificatinod labelling of substances shall be
normally partial and cover only hazard classesasfigular concern listed in Article 36(1)

CLP (i.e. respiratory sensitisation, germ cell rgetacity, carcinogenicity and reproductive
toxicity). A substance that is used as an activiess&unce in the meaning of Directives
91/414/EEC and 98/8/EC shall normally be subjedi®echarmonised classification and

labelling (Article 36(2) CLP). Where a substanckHilkithe criteria for hazard classes other
than those referred in Article 36(1) CLP and doesfall under Directives 91/414/EEC and
98/8/EC, a harmonised classification and labelhmay be added to Annex VI to CLP on a
case-by-case basis, if justification is providedhdastrating the need for action at EU level
(Article 36(3) CLP). This means that self-classifion should be done for non-harmonised
hazard classes, according to CLP Article 4(3) ahB® Recital 17.

1.1.11 The Classification and Labelling Inventory (C&L Inv entory)

Manufacturers and importers are required to nadtifly Agency of the classification and
labelling of hazardous substance(s) placed on #ud&enh and of substances which are placed
on the market and subject to registration in acwocd with the REACH Regulation. The
Agency will then include the information in a cldgsition and labelling inventory in form of

a database. Substances placed on the market dterot ®ecember 2010 require notification
within one month after their placing on the marlétere is no need to notify the substance if
the same information has already been submittguhesof a registration under REACH by
the same actor, as the classification and labeligen part of the registration package, will
automatically be added to the C&L Inventory (CLRiédle 40(1)). Further guidance on what
should be included in a notification and how to itles available on the ECHA website
http://echa.europa.eu/web/guest/regulations/cipiantory/notification-to-the-cl-inventory

The Agency shall make certain information from @&L Inventory publicly available on its
website, including the substance name, the claasiin, labelling and any relevant specific
concentration limit or M-factor(s). It will be incited if there is a harmonised classification
for the entry, or if it is an agreed entry betweeanufacturers or importers. While multiple
notifications of the same substance may be maddiflgrent manufacturers or importers,
with the potential for differences in the classfions notified, over time this should provide
the stimulus for suppliers to liaise in order toesgon a single entry.

1.1.12 Relation of classification to other EU legislation

A network of EU legislation relies on classification one way or the other (see section 23 of
the Introductory Guidance on the CLP Regulationdatetailed list of the laws concerned).
This downstream legislation includes laws protegtionsumers and workers, as well as rules
on biocides, pesticides and waste. Therefore, timsexjuences of classification are greater
than just a hazard label or an SDS in that it &las a direct effect on the management of
associated risks.

1.1.12.1 REACH

Classification plays a key role in REACH; it mustibncluded in the registration dossier for a
substance and it triggers certain provisions sushthe performance of an exposure
assessment and risk characterisation as part @ $#eand the obligation to provide an SDS.
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Classification of a substance as mutagenic, cageinic or toxic to reproduction (CMR) may
also lead to restrictions and the need to applaédhorisations ((EC) No 1907/2006).

1.1.12.2 Plant Protection Products and Biocides

Active substances as well as any plant protectiobiaxidal products containing them shall
be classified in accordance with the CLP Regulabipithe applicable deadlineSn the other
hand, andpursuant to Recital 47 of the CLP Regulation, Diwec 91/414/EEC on plant
protection products and Directive 98/8/EC on biatighroducts “should remain fully
applicable to any product within their scope.” Eaample, there are separate provisions for
labelling and for updating labels for such substanand mixtures in these acts, and their
suppliers must apply these provisions instead@fhP rules, see e.g. CLP Article 30(3).

It should be noted that with effect from 14 June&l20Directive 91/414/EEC has been
repealed by Regulation (EC) 1107/2009. This mehatreferences to the repealed Directive
shall now be construed as references to the newl&emn. Nevertheless, Article 80 of the
new Regulation specifies that Directive 91/414/E&@ll continue to apply with respect to
active substances included in Annex | to that Divecfor certain transitional periods.
Furthermore, it specifies that products labellechacordance with Article 16 of Directive
91/414/EEC may continue to be placed on the mankigt14 June 2015.

In relation to classification, the new Regulationnggs about some changes, e.g. certain
classifications (e. g. CMR, Cat. 1 A and 1B) mayvrareclude approval of the respective
substance as an active substance, safener, ogsstrierplant protection products.

1.1.12.3 Transport legislation

Many of the GHS criteria (by hazard class) areaalyeimplemented through the UN Model
Regulations for Transport of Dangerous Goods ataete@ legal instruments (ADR, RID,
ADN, IMDG Code and ICAO TI).

Available transport classifications can be a sowfeformation for the classification and
labelling of substances and mixtures under CLPea&afly for physical hazards, see also
section 1.7 of this document.

1.2 THE SIGNIFICANCE OF THE TERMS 'FORM OR PHYSICAL STA TFE’
AND 'REASONABLY EXPECTED USE’ WITH RESPECT TO
CLASSIFICATION ACCORDING TO CLP

1.2.1 'Form or physical state’ and 'reasonably expected s’

CLP refers to the terms 'form or physical statel asasonably expected use’ in the following
Articles:

Article 5 (1)

The information shall relate to the forms or phgbgtates in which the substance is placed on the
market and in which it can reasonably be expeddxzktused.

Article 6 (1)

The information shall relate to the forms or phgbistates in which the mixture is placed on fthe
market and, when relevant, in which it can reaslynad expected to be used.

Article 8 (6)
Tests that are carried out for the purposes ofRleigulation shall be carried out on the substancge o
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on the mixture in the form(s) or physical statégsyvhich the substance or mixture is placed on|the
market and in which it can reasonably be expeadxbtused.

The object of hazard classification is to identifige intrinsic physical, health and
environmental hazards of substances and mixtuk@sgtanto account all uses that can be
reasonably expected.

In this context, the intention of the UN GHS shohé&lkept in mind:

“1.3.2.2.1 The GHS uses the term “hazard classiim# to indicate that only thentrinsic
hazardous propertiesf substances or mixtures are considered.

1.3.2.2.2 Hazard classification incorporates ... itifgcation of relevantdata regarding the
hazards of a substance or mixture ...”

The following guidance is intended to clarify trefarences to 'reasonably expected use' and
‘form or physical state' in this context.

1.2.2 The term ‘reasonably expected use’ in relation to dzard classification

Hazard classification is based on intrinsic prapsrof the substance and does not take into
account exposure. Reasonably expected use summaitisghysical forms and states of a
substance or mixture that may occur during intengslor reasonably foreseeable conditions
of misuse.

Reasonably expected use of a substance is as $ollow

— Any process, including production, handling, maitece, storage, transport or
disposal.

— All technical operations/manufacturing activitidsel e.g. spraying, filing, and sawing
— Any putative consumer contact through e.g. do-itrgelf or household chemicals.

— All professional and non-professional uses inclgdieasonably foreseeable misuse,
but not abuse such as criminal or suicidal uses.

Reasonably expected use is also related to anyucwsdisposal or any work in which a
substance or mixture is used, or intended to bd wsespective of its present limited use or
use pattern. Thus, use should not be mixed upuwgiige category.

1.2.3 The term ‘form or physical state’ in relation to hazard classification

Depending on different prerequisites, form or pbgkstate is taken into account differently
in the practice of testing and classification fdrygical, health, and environmental hazards
which is described in the following paragraphs.

1.2.3.1 Physical hazards

Different forms or physical states of a substancenixture may result in different physical
properties and hazards with possible consequenceisd hazard classification of a substance
or mixture. Putative forms comprise properties swash crystal structure, particle size,
homogeneity (e.g. emulsions) and texture (e.g.ogisg or tablet form). Examples of
physical state factors are: surface treatment (@ogting), state of aggregation, moisture
content, residual solvent, activation or stabilwat
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The classification of a substance or mixture reléethe tested form and physical state. If the
form and / or physical state is changed it haseewaluated whether this might affect the
classification and whether re-testing is necesdamy.example, a hazardous phase separation
may occur due to a temperature change under conglitf storage, or a solid substance may
be molten to bring it into the liquid phase (ea. pumping).

General considerations

The form of a substance or mixture as placed onntagket might be such that it is not
possible to test it in this form, e.g. if it is tme form of tablets or pellets. In such
circumstances, the physical hazards of the substanamixture shall be considered for
classification especially if they are friable ambguce secondary effects due to abrasion or
crushing during supply and use. If phase separata@s occur, the hazardous properties of
the most hazardous phase of the substance or mistail be communicated.

The test sample should in any case be represemfatithe substance or mixture placed on
the market. This is especially important in caserofll 'batch’ production. Mixtures might
for example contain inert components which, if tlaeg over-represented in the test sample,
will lead to incorrect hazard classification.

Specific requirements of certain test methods

Some test methods for the classification of physiwzards have specific requirements
regarding the form / particle size of the samplebéotested. In these cases, the specific
requirements of the test methods prevail. Exampidssts which have specific requirements
regarding the form/particle size of the sampleaddsted include those used to determine the
classification of explosives and of substances liiccontact with water emit flammable
gases.

In other test methods, there are no specific requéints regarding the particle size but it is
stated explicitly that the particle size may havesignificant effect on the test result.
Therefore, these properties should be mentiondtiantest report (i.e. testing of oxidising
solids). Moreover, particle size is crucial for el other classes such as explosives,
flammable solids, self-reactive substances, pyraplsolids, self-heating substances, solid
organic peroxides and substances which, in comtglectwater, emit flammable gases.

1.2.3.2 Human health hazards

Also for human health, different forms (e.g. pdetisizes, coating) or physical states may
result in different hazardous properties of a sutxs or mixture in use. However, due to test
complexity, not every form or physical state cartdsted for each health hazard. In general,
testing should be performed on the smallest aVailparticle size and the default approach is
to test for different routes of exposure (oral, ndak, inhalation). Again, due to test
complexity, mostly the data for only one exposungte are available.

In general, the assumption is made that the testmglitions of valid animal assays reflect
the hazards to man and these data shall be usedagsification. Moreover, it is assumed
that classification for human health hazards taktsaccount all the potential hazards which
are likely to be faced for all forms or physicadtsss in which the substance is placed on the
market and can reasonably be expected to be usiedassumed that it comprises putative
accidental exposures. This approach generallynbtinecessarily comprehensively, covers
the whole range of intrinsic properties of a subsgaor mixture: in some cases, substances or
mixtures have to be transformed into specific forma$ mirroring ‘real-life’ exposures in
order that an animal test can be performed. Asngsamuence, the results of such tests may
have to be evaluated taking into account any litnoms due to the fact that the specific form
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of the tested substance or mixture does not ompadectly represent that to which human
exposure may occur during intended, known, or megisly expected use. Such evaluation
has to be performed according to the state of tiensfic and technical knowledge. The
burden of proof is on the person placing a substanenixture on the market.

1.2.3.3 Environmental hazards

The environmental hazard classification is printypaconcerned with the aquatic
environment and the basis of the identificationhaizard is the aquatic toxicity of the
substance or mixture, and information on the deggrad and bioaccumulation behaviour.

The system of classification is designed to enshat a single classification applies to a
substance. In general it takes no account of teeifsp form since this can vary and is not
intrinsic to the substance. The form in which thbstance is placed on the market is taken
into account when deciding what label to apply gadous derogations from labelling exist,
e.g. the metals in the massive form. In the madsiia the hazard may not be present and
the substance need not be labelled. The SDS wallelier, indicate the classification and
intrinsic hazardous properties to warn the usett gbsequent transformation of the
substance may produce the hazardous form.

For aquatic hazard classification, organic sub&tsrare generally tested in the dissolved
form. Exceptions to this approach include comphaxlti-component substances and metals
and their compounds. Examples of alternative ampres include the use of Water

Accommodated Fractions (WAF) for complex, multi-qmment substances where the
toxicity cut-off is related to the loading, andestt strategy for metals and their compounds in
which the specific form (i.e. particle size) useat testing is standardised and forms or
physical states are not further taken into account.

1.3 SPECIFIC CASES REQUIRING FURTHER EVALUATION - LACK OF
BIOAVAILABILITY

1.3.1 Definition

Bioavailability is the rate and extent to which a substance caiaks®n up by an organism
and is available for metabolism or interaction wibologically significant receptors.
Bioavailability (biological availability) involved®oth release from a medium (if present) and
absorption by an organism (IPCS 2004).

1.3.2 Bioavailability
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Article 12
Specific cases requiring further evaluation

Where, as a result of the evaluation carried ousyant to Article 9, the following properties jor
effects are identified, manufacturers, importerd downstream users shall take them into accpunt
for the purposes of classification:

[..]

(b) conclusive scientific experimental data shovatthhe substance or mixture is not
biologically available and those data have beeartsoed to be adequate and reliable;

[..]

In general, bioavailability is not explicitly evalted in hazard classification — the observation
of systemic toxicity implicitly demonstrates a degrof bioavailability. On the other hand,
when no toxicity is demonstrated in a test, thisyrha a result of either lack of intrinsic
toxicity of the substance or lack of bioavailalyilih the test system employed. Nevertheless,
as indicated in Article 12 (b) of CLP there may d@ses where a specific evaluation of
bioavailability is warranted.

In general terms, for a substance or mixture toehawn effect on a biological or
environmental system, there must be some degreea¥ailability. Therefore, it follows that
a substance or mixture need not be classified whecan be shown by conclusive
experimental data from internationally acceptabkt tnethods, e.g. from Council Regulation
(EC) No 440/2008, that the substance or mixture@as biologically available (UN GHS
1.3.2.4.5.1). A non bioavailable substance may,dvan react with the media to transform to
soluble available forms. The rate and extent atlkhis process, known as “transformation”
for the purposes of the classification guidanc&egaplace can vary extensively between
different substances, and can be an important rfactdetermining the appropriate hazard
category (see Annex IV, section IV.1of this docuithen

When considering the non-bioavailability of a mpeuthe evaluation should be based on
data for all relevant ingredients of the mixturaurtRer, one should consider potential
interaction of the ingredients that could influerice bioavailability of the mixture as such or
one of its components.

Bioavailability considerations are only relevantiwiespect to classification for health and or
environmental hazards and not for physical hazards.

1.3.2.1 Human health hazards

The assumption is that all substances and mixanesonsidered to be bioavailable to some
extent. However, there are a few specific casesviinch bioavailability may have an
influence on hazard classification. For instancéhim case of some metals and polymers, the
nature of the physical form (metals in solid foramd the molecular size (polymers are very
large molecules), or their physico-chemical prapsrinay limit absorption. Where a supplier
proposes derogation from hazard classification lon ltasis of bioavailability, he has to
provide adequate and robust data to support thelusion of lack of bioavailability. It is
possible that a substance is bioavailable by oatrout not another (e.g. absorbed following
inhalation but not absorbed through the skin). unhscases the lack of bioavailability may
derogate classification for the relevant route.

Information on relative bioavailability (e.g. reks amounts of absorption) within a related
group/category of chemicals can be of some uselassification. It is possible that
consideration of bioavailability data in a semi-qui@tive manner would lead to the
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classification for the same hazard class but infferdnt category on the grounds that the
extent of bioavailability would be reflected in thedative potency. In general, a prediction of
lower bioavailability must be supported by robusidence and a weight of evidence
determination using expert judgment shall be afdplie

Information on bioavailability is usually obtaindtbm adequate, reliable, and conclusive
toxicokinetic studies for all relevant routes ofpesure and all relevant forms or physical
states where the substance and/or metabolite{eedubstance have been quantified in body
fluids and/or target organs. It should be noted toacluding that there is lack of or reduced
bioavailability has a high burden of evidence aeédds to be supported by robust data and
expert evaluation.

Bioavailability of a substance or a mixture is natiy assumed if there aia vitro studies
available which show the solubility of a substamecemixture in body fluids or artificial
simulated body fluids. Furthermore, conclusions maoavailability of a substance or a
mixture may be based on considerations of the phlygroperties of a substance or derived
from Structural Activity Relationships (SAR). Inrta@n exceptional circumstances it may be
possible that a substance on its own or in a mextan be considered to be non-bioavailable,
based on either appropriateé vitro data, e.g. from skin absorption models, SAR
considerations or considering the physical propertof a substance, if the respective
requirements described above have been takendotwat in an adequate analysis.

1.3.2.2 Environmental hazards

The hazard classification for the aquatic environime based on the three elements aquatic
toxicity, bioaccumulation and degradation. The measent of toxicity to aguatic organisms
and its use within a hazard classification systemnoduces a number of compounding
problems. The substance is not dosed directlythrgmrganism but rather into water in which
the organism lives. While this reflects more actelygthe manner in which the organism will
receive the dose in the environment, it does riowathe direct control of the dose which is
an important part of much mammalian toxicity tegtinThe dose is limited by the
bioavailability of the substance, the maximum dbs@ng determined by the level of water
solubility.

It is usually assumed that toxic effects are ongasured following exposure to the dissolved
fraction, i.e. organisms are exposed to substadiss®lved in water. It is assumed that the
substances will either be absorbed by the organtbnesigh passive diffusion or taken up
actively by a specific mechanism. Bioavailabilityayn therefore, vary between different
organisms. In the case of bioaccumulation, oralosype could also be considered for
substances with high Log.l& Further guidance of the impact of bioavailabildgused by
the size of the molecule and how this is considéoedaquatic hazard classification can be
found in Annex Il to this document.

In general, there are no specific environmentdlnethods developed to measure biological
availability of substances or mixtures. This aspedbuilt into the testing methodology for
toxicity and if adverse effects are identified theéstance should be classified accordingly.
Substances which lack bioavailability would notdiesorbed by the exposed organisms and
therefore due to lack of toxic effects these sutzsta would not be classified, unless they are
known to degrade or transform to hazardous prodis example see the strategy for
metals classification in Annex IV to this document.
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1.4 USE OF SUBSTANCE CATEGORISATION (READ ACROSS AND
GROUPING) AND (Q)SARS FOR CLASSIFICATION AND LABELL ING

Article 5(1) Manufacturers, importers and downstream userssobatance shall identify the relevant
available information for the purposes of determgnwhether the substance entails a physical, health
or environmental hazard as set out in Annex |, angarticular, the following:

[..]

(c) any other information generated in accordance setttion 1 of Annex Xl to Regulation (EC) No
1907/2006;

Article 6(1) Manufacturers, importers and downstream usersroixéure shall identify the relevant
available information on the mixture itself or tkabstances contained in it for the purposes of
determining whether the mixture entails a physit&alth or environmental hazard as set out in
Annex |, and, in particular, the following:

[..]

(c) any other information generated in accordance setttion 1 of Annex Xl to Regulation (EC) No
1907/2006 for the mixture itself or the substarmm@#ained in it;

Section 1 of Annex Xl to REACH provides a list adtd that can be used instead of testing
when standard data are missing. This Annex spedifie conditions under which results of
(Q)SARSs, read across and grouping may be usedhéoclassification of substances. It states
that results of (Q)SARs may be used instead oinggsthen the (Q)SAR models have been
scientifically validated, “the substance falls vitithe applicability domain”, the "results are
adequate for the purpose of classification and lliagg and “adequate and reliable
documentation of the applied method is providedésiits generated by read across and
grouping may according to the same principles leel disr classification and labelling if they
are "adequate for classification and labelling"avea adequate and reliable coverage of the
key parameters addressed in the correspondingrtettod”, “cover an exposure duration
comparable to or longer than the corresponding rresthod”, and “adequate and reliable
documentation of the applied method” is providedwv@ight of evidence approach has to be
used where the criteria cannot be applied direitlyhe available data according to CLP
Article 9(3). This approach is further worked outGLP Annex I, 1.1.1.

No specific guidance is given in REACH, Annex Xl shen a result obtained with one of
the methods is “adequate for the purpose of claaibn and labelling”. However, it is
important to note that most of the criteria forsslification are directly related to specific test
methods. Thus, the adequacy of results of (Q)SAEa] across and grouping should be
evaluated against the criteria taking into accotidt normally the individual method
attempts to estimate the same hazard as the enteNevertheless, when grouping, read
across and (Q)SARs are being used alone or astabfptre basis for classification, it is
normally necessary to do so employing weight oflemte and expert judgement to decide on
the classification.

CLP Annex I, 1.1.1.3 refers to the consideratiothefcategory approach which encompasses
grouping and read-across and (Q)SAR results toihelpe weight of evidence determination
of the classification category.

Annex 1: 1.1.1.3 A weight of evidence determination means thaawadiilable information bearing gn

the determination of hazard is considered togetbech as the results of suitable in vitro tests,
relevant animal data, information from the applmatof the category approach (grouping, repd-
across), (Q)SAR results, human experience suchcaspational data and data from accident
databases, epidemiological and clinical studieswelitdocumented case reports and observations.
The quality and consistency of the data shall kergiappropriate weight. Information on substarices
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well as site of action and mechanism or mode obacstudy results. Both positive and negatjve

or mixtures related to the substance or mixturedpelassified shall be considered as appropriate, a
results shall be assembled together in a singlghweif evidence determination.

IR/CSA, Chapter R.6 provides extensive advice an uke of (Q)SARs and grouping of
substances including guidance on read across, déoeloping the data set for hazard
evaluation. Guidance on the use of (Q)SAR and gnoufor specific hazard classes is given
in IR/ICSA, Chapter R.7.

In general, read across, grouping and use of (Q¥SAdfRthe sole information elements to
obtain data on basic physical-chemical propertsesdt recommended, since reliable data
should normally be available or is easily obtaieatiirough testing. However, there may
occasionally be practical problems with testing sibstances for physical-chemical
properties, especially for UVCBs where the propsrtmay be dependent on the variable
composition. Therefore, the appropriateness of gusiead across, categorisation and
(Q)SARs for physical-chemical assessment shoultbhsidered on a case by case basis.
Given the availability of extensive guidance onlybaef overview of each approach is
presented below. For classification of mixturesssaion 1.6 of this document.

1.4.1 (Q)SAR

Structure Activity Relationships and QuantitativetruSture Activity Relationships,
collectively referred to as (Q)SARs, are definedRACSA, Chapter R.6.1.1 as theoretical
models that can be used to predict in a qualitativeguantitative manner the physico-
chemical, biological (e.g. toxicological) or envirnental fate properties of compounds from
knowledge of their chemical structure.

It should be noted that the use of (Q)SAR reseltgiires the user to be sufficiently skilled to
understand the applicability of the selected (Q)S&Rl to interpret the results in terms of
reliability and adequacy for the purpose of clasatfon and labelling.

Extensive guidance on the use of (Q)SARs for hamedtification is given in IR/CSA,
Chapter R.6.1. Guidance on the use of (Q)SARsl&ssdication and labelling according to
DSD is also given in IR/CSA, Chapter R.6.1.4.2.sTduidance is directly applicable to CLP.
It should be noted that the (Q)SAR approach is dioéctly applicable to inorganic
substances.

1.4.2 Grouping

Guidance on grouping of substances for the purpbbhazard evaluation is given in IR/CSA,
Chapter R.6.2. Annex Xl to REACH opens the posgbdf evaluating substances not on a
one-by-one basis, but by grouping substances egoats. Asubstance categolig a group

of substances whose physico-chemical, human heattfironmental and/or environmental
fate properties are expected to be similar or iovioa regular pattern as a result of structural
similarity.

The use of grouping for hazard evaluation in theegary approach means that not every
substance needs to be tested for every hazard. &eask by interpolation can be used to fill
data gaps, as well as trend analysis and (Q)SAR,iraraddition the overall data for that
category must prove adequate to support the hazssessment.

Classification of all substances within an inityalonsidered category may be inappropriate
as substances may fall into more than one hazaskitication category. Experience has
shown that, an effect can be present for some @ualh members of an initially considered
category. One example is the glycol ethers, wheraesmembers of the category show
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reproductive toxicity whilst other members do ratother cases, the category may show a
consistent trend where the resulting potencies leadlifferent classifications (IR/CSA,
Chapter R.6.2.1.2). In such cases it is proposess¢osub-categories for the different hazard
classes where each sub-category receives the pusipaiate classification.

1.4.3 Read across

Read across is the use of hazard specific infoondtr one substance (“source”) to predict
the same hazard for another substance (“targethiclwis considered to have similar
physico-chemical, environmental fate and/or (ecogtmogical properties. This can be based
on structural similarity (e.g. (Q)SAR) of a paresubstance or its transformation products,
and their bioavailability, bioaccessiblity, or knoywhysico-chemical properties such as water
solubility. In principle, read across can be appliw characterise physico-chemical
properties, environmental fate, human health effecid ecotoxicity. For certain substances
without test data the formation of common significenetabolites or information with those
of tested substances or information from precursuay be valuable information (IR/CSA,
Chapter R.6.2.5.2 and OECD 2004). For any hazaskcread across may be performed in a
gualitative or quantitative manner. Extensive gonmaon the use of read across is given in
IR/CSA, Chapter R.6.2.2.1.

Specific guidance for certain types of substanagsh sas reaction products and multi-
constituent substances, complex substances, ispmetals and metal compounds and other
inorganic compounds is given in IR/CSA, Chapter.R% This is because the concept of
substance categories has traditionally been widsdd for hazard classification and to some
extent also for risk assessment.

1.5 SPECIFIC CONCENTRATION LIMITS AND M-FACTORS

15.1 Specific concentration limits

Article 10(1) Specific concentration limits and generic concaitn limits are limits assigned to|a
substance indicating a threshold at or above wiieh presence of that substance in another
substance or in a mixture as an identified impuigditive or individual constituent leads to the

classification of the substance or mixture as linzs.

Specific concentration limits shall be set by thenofacturer, importer or downstream user where
adequate and reliable scientific information shdlved the hazard of a substance is evident when the
substance is present at a level below the condiemtsaset for any hazard class in Part 2 of Annex |
or below the generic concentration limits set foy hazard class in Parts 3, 4 and 5 of Annex |.

In exceptional circumstances specific concentrdiioits may be set by the manufacturer, importer
or downstream user where he has adequate, rebadoleconclusive scientific information that a
hazard of a substance classified as hazardoud isvident at a level above the concentrationg set
for the relevant hazard class in Part 2 of Annexdbove the generic concentration limits setlier
relevant hazard class in Parts 3, 4 and 5 of thae&.

—*

Article 10(3) Notwithstanding paragraph 1, specific concentratiomts shall not be set for
harmonised hazard classes or differentiationsubs&nces included in Part 3 of Annex VI.

The specific concentration limit (SCL) concept altoa fine tuning of the contribution of
certain hazardous substances to the classificatianixtures based on the potency of the
substances, as well as a classification of othéstances containing these substances as
impurities, additives or individual constituenthi€TSCL concept is only applicable to health
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hazards. For physical hazards, classification dtekstablished on the basis of test data for
the respective mixture, where applicable.

The procedure of derivation of SCLs is different éwery health hazard class and therefore
guidance on how to set SCLs is provided in theeetype sections of this document.

Guidanceon setting of SCLs is supplied in the respectivaptérs of the different health
hazard classes. A general overview on the applibabf SCLs and guidance availability for
setting SCLs for health hazards is given in thigptér.

An overview of guidance available is also illusthby Table 1.5.1 below.

SCLs should take precedence over the generic ctatien limits (GCLs) given in the
relevant health hazard sections of Annex | to ObRcase specific concentration limits have
been set in Annex VI to CLP, these must be apphdakeover, suppliers may not set own

SCLs for harmonised classifications in Annex VIQbP.
SCLs should be available in the C&L Inventory, @sthblished in accordance with CLP.

Table 1.5.1Possibilities for setting SCL for health hazardsaalslressed in relevant sections of the

guidance.
Lower E‘ggee‘r gﬂ‘lrs] Guidance
Hazard class Category | SCL exceptional
than GCL .
circumstances)
Acute toxicity all not applicable | not applicable | not necessary
.Skm porrosmn/ all yes yes available in section 3.2
irritation
Serious eye
damage/ all yes yes available in section 3.3
eye irritation
Resp'irato.ry 1 yes no to b(_e provided in
sensitisation section 3.%"
: e to be provided in

Skin sensitisation 1 yes yes sectiorr)1 3.4 (see above
Germ cell :
mutagenicity all no no currently not possible
Carcinogenicity all yes yes available in section 3.6
Repr.oductive all yes yes avail'able in section 3.7
toxicity and in Annex VI
STOT-SE 1 yes no available in section 3.8

2 no no see section 3.8

3 yes yes available in section 3.8
STOT-RE 1 yes no available in section 3.9

2 no no see section 3.9
Aspiration hazard 1 not appropriaie  not appra@ria| not necessary

1.5.2

Multiplying factors (M-factors)

“1 Guidance on the setting of SCLs relating to thésesl criteria for respiratory and skin sensitiaatthat are
based on the"2ATP to the CLP Regulation is planned for a futupelate of this guidance document.
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Article 10(2) M-factors for substances classified as hazardoush® aquatic environment, acute
category 1 or chronic category 1, shall be estabtisoy manufacturers, importers and downstream
users.

Article 10(4) Notwithstanding paragraph 2, M-factors shall noseefor harmonised hazard classes
or differentiations for substances included in RBadf Annex VI for which an M-factor is given in
that Part.

However, where an M-factor is not given in Part 3Amnex VI for substances classified fas
hazardous to the aquatic environment, acute catelgor chronic category 1, an M-factor based on
available data for the substance shall be set bymhnufacturer, importer or downstream user.
When a mixture including the substance is classifig the manufacturer, importer or downstream
user using the summation method, this M-factorl dfealised.

For the hazard class “Hazardous to the Aquatic fenment”, SCLs are not applicable.
Instead the M-factors concept is used.

The M-factors are used in application of summatieethod for classification of mixtures
containing substances that are classified as \@tig.t The concept of M-factors has been
established to give an increased weight to veryctembstances when classifying mixtures.
M-factors are only applicable to the concentratdra substance classified as hazardous to
the aquatic environment (categories Acute 1 and@brl) and are used to derive by the
summation method the classification of a mixturevinch the substance is present. They are,
however, substance-specific and it is important thay are being established already when
classifying substances.

For further guidance in how to establish the M-dasee Section 4.1.3.3.3 of this document.

M-factors should have been established in accomlamith Article 10 of CLP and be
available in the C&L Inventory.

For the harmonised classifications in Annex VI taRC M-factors shall be set by the
manufacturer, importer or downstream user in cdsget is no M-factor provided, in
accordance with CLP Article 10(4).

1.6 MIXTURES

1.6.1 How to classify a mixture

The classification of mixtures under CLP is for theeme hazards as for substances. As a
general rule and as is the case with substancedalle data on the mixture as a whole
should primarily be used to determine classificatidhere applicable. If this cannot be done,
further approaches to mixture classification maypplied.

It is important to choose the most appropriate wetto determine the classification for a

mixture for each hazard class, differentiation ategory. The method will depend on

whether the mixture is being assessed for physie|th or environmental hazards and on
the type and quality of information that is aval&alsee also section 1.2.3 of this document
on form or physical state).

It is important to get a clear picture on which salnces and mixtures are contained in a
mixture. Basic information on substances would udel the substance identity, its
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classification and any applied SCLs or M-factomsgd aoncentration in the mixture and,
where relevant, details of any impurities and adelt including their identity, classification

and concentration. Where an ingredient in a mixisinéself a mixture, it is necessary to get
information on the ingredient substances of thattune together with their concentrations,

classifications and any applied SCLs or M-factors.

Useful sources for such information are the SD$nftbe supplier of the substance or the
mixture, and the C&L Inventory provided by ECHA, i also includes the harmonised

classifications of substances listed in Annex VCIdP.

REACH: Article 31(3)

The supplier shall provide the recipient at hisuesi with a safety data sheet compiled in accoed
with Annex Il, where a mixture does not meet théeda for classification as dangerous
accordance with Articles 5, 6 and 7 of Directiv®@3RI5/EC, but contains:

(&) in an individual concentration of 1 % by weight for non-gaseous mixtures an@,2 % by
volume for gaseous mixtures at least one substawgiag human health or environmental hazards

(b) in an individual concentration of 0,1 % by weight for non-gaseous mixtures at |eass

anc
in

, or

substance that is persistent, bio-accumulativetaxid or very persistent and very bio-accumulative

in accordance with the criteria set out in AnneX ¥t has been included for reasons other thanretl
referred to in point (a) in the list establishegatordance with Article 59(1); or

(c) a substance for which there are Community wadgexposure limits.
NOTE: Article 31(3) is amended from 1 June 2015 Article 59 (2)(b) to read as follows:

The supplier shall provide the recipient at hisuesgt with a safety data sheet compiled in accorels
with Annex Il, where a mixture does not meet théerta for classification as hazardous
accordance with Titles | and Il of Regulation (B®) 1272/2008, but contains:

(@) in an individual concentration of 1 % by weight for non-gaseous mixtures an@,2 % by
volume for gaseous mixtures at least one substaosiag human health or environmental

hazards; or

(b) in an individual concentration &f 0,1 % by weight for non-gaseous mixtures at least
substance that is carcinogenic category 2 or téaiceproduction category 1A, 1B and 2, skin
sensitiser category 1, respiratory sensitiser catgdL, or has effects on or via lactation or is
persistent, bioaccumulative and toxic (PBT) in ademce with the criteria set out in Annex XIII or
very persistent and very bioaccumulative (vPvBJdoordance with the criteria set out in Annex X
or has been included for reasons other than thegerred to in point (a) in the list established in
accordance with Article 59(1); or

(c) a substance for which there are Community waxdgexposure limits.

nos

ANC

Further dialogue with the supplier may be necessargbtain additional information. For

example on compositional information for the mietsupplied.

The classification of mixtures follows the sequenisplayed in Figure 1.6.1Xfpr each
hazard class independently
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Figure 1.6.1How to classify a mixture

There is a mixture to classify I

All available information should be
gathered

Are available test data for the mixtur
sufficient for classification?

(CLP Article 9 (2)-(3))

(For physical hazards: consider
whether new testing needs to be
performed. Consult the criteria.)

Classify the mixture for the relevant hazarj

g

Is there data available on
similar tested mixtures and
individual hazardous
ingredients?

g

Are hazard data available f
all or some ingredients?

@

Is it possible to appl
any of the bridging
principles?

Classify the
mixture for the
relevant hazard

Use the known or derived haza
data on the individual ingredients
classify the mixture for the releva
hazard, using the other methods
each section of CLP Annex |, Part

and Part 4

Unable to classify the mixture — go back to ingeedi
suppliers to obtain additional information

Note: The principles for using expert judgement and Wwed evidence determination (CLP Article 9
(3) and (4)) and Annex |, section 1.1.1.) shoulddb&n into account
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1.6.2 Classification for physical hazards

The majority of the physical hazards of mixtureswdtl be determined through testing based
on the methods or standards referred to in CLP AmnBart 2. In few cases, such as hazard
class “Flammable liquids”, the classification of xtuires can also be derived through a
calculation, see CLP Annex I, 2.6.4.2 and 2.6.4.3.

The test methods can be found for example in theMé#Xual of Tests and Criteria, see the
websitehttp://www.unece.org/trans/danger/publi/manual/n@ne.html, which is normally
used to classify substances and mixtures for tahspn cases where test results are
available, based on other methods or standards,these data may still be used, provided
they are adequate for the purpose of hazard detatiomn. To conclude on the adequacy the
results should be checked by the expert involvedetsure that there is sufficient
documentation to assess the suitability of thedestl, and whether the test was carried out
using an acceptable level of quality assurance.

Please note that in practice the physical hazardssubstance or mixture may differ from
those shown by tests, e.g. in case of certain anumonitrate-based compounds (explosive /
oxidising properties) and certain halogenated hgahoons (flammable properties). Such
experience must be taken into account for the mad classification (CLP Article 12(a)).

The information available or generated must be kddcto determine if it is directly
comparable to the respective hazard criteria antlif, then it can be used to derive the
classification immediately. Where the criteria cainpe directly applied to the available data,
expert judgement should be used for the evaluatfdhe available information in a weight
of evidence determination (CLP Article 9(3) and CAfhex I, 1.1.1.).

1.6.3 Health and environmental hazards
For the purpose of classification for health oriemvmental hazards, check whether or not
there is information:

— on the mixture itself;

— on similar tested mixtures and ingredient substsnme

— on the classification of ingredient substancesthed concentrations in the mixture.

As pointed out in the introduction to this chaptié®e supplier should be contacted if it is
considered that the information on the substancesixtures supplied is not sufficient for
classification purposes.

The information available on the hazard under aersition, will determine if the mixture
should be classified using the approaches beldheriollowing sequence (CLP Article 9):

(@) Classification derived using data on the mixtuselit (see section 1.6.3.1 of this
document), by applying the substance criteria afiéxnl to CLP;

(b) Classification based on the application of bridgmmmciples (see section 1.6.3.2
of this document), which make use of test data ionlar tested mixtures and
ingredient substances; and

(c) Classification based on calculation or on concdioimathresholds, including
SCLs and M-factors.
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1.6.3.1  Classification derived using data on the mixture gelf

Classification derived using data on the mixtuselit by applying the substance criteria of
Annex | to CLP, is applicable in many cases. Exosgstare: CMR hazards (see CLP Article
6(3)), bioaccumulation and biodegradation propsrtend the evaluation within the
‘hazardous to the aquatic environment’ hazard alefesred to in sections 4.1.2.8 and 4.1.2.9
of Annex | to CLP (see CLP Article 6(4)).

Article 6 (3)

For the evaluation of mixtures pursuant to Chagtesf this Title in relation to the ‘germ cell
mutagenicity’, ‘carcinogenicity’ and ‘reproductiexicity’ hazard classes referred to in sectipns
3.5.3.1, 3.6.3.1 and 3.7.3.1 of Annex I, the maciufr, importer or downstream user shall only
use the relevant available information referrethtparagraph 1 for the substances in the mixture.

Further, in cases where the available test datahenmixture itself demonstrate germ cell
mutagenic, carcinogenic or toxic to reproductiofeef which have not been identified from the
information on the individual substances, thosa datll also be taken into account.

Article 6(4)
For the evaluation of mixtures pursuant to Chaptef this Title in relation to the ‘biodegradation
and bioaccumulation’ properties within the ‘hazarsido the aquatic environment’ hazard class
referred to in sections 4.1.2.8 and 4.1.2.9 of Anhehe manufacturer, importer or downstream

user shall only use the relevant available inforomateferred to in paragraph 1 for the substances
in the mixture.

Where the criteria cannot be directly applied te #ivailable data, expert judgement should
be used for the evaluation of the available infdromain a weight of evidence determination
(CLP Article 9(3) and CLP Annex I, 1.1.1).

1.6.3.2  Bridging principles

In the case of a classification for health or eswimental hazards, information on the mixture
itself may not always be available. However, wheeye are sufficient data on similar tested
mixtures and individual hazardous ingredient suizsta, CLP allows bridging principles to
be used to classify the mixture (CLP Annex |, 1).1Bo apply these bridging principles
certain conditions should be considered for thepliaation which are summarised below.

Not all of the bridging principles as describedettions 1.6.3.2.1-1.6.3.2.5 of this document
need to be applied when assessing a particulathh@aénvironmental hazard. It is necessary
to consult Annex | of CLP, Part 3 for health hazaathd Part 4 for environmental hazards,
before undertaking any of these assessments.

In case it is not possible to classify the mixthyeapplying bridging principles and a weight
of evidence determination using expert judgemedmntthe mixture should be classified
using the other methods described in CLP AnnexaitsP3 and 4.

1.6.3.2.1 Dilution

Where the tested mixture is diluted with a substgaduent) that has an equivalent or lower
hazard category than the least hazardous origuga¢dient substance, then it can be assumed
that the respective hazard of the new mixture igivedent to that of the original tested
mixture. The application of dilution for determiginthe classification of a mixture is
illustrated by Figure 1.6.3.2.1.
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Figure 1.6.3.2.1Application of the bridging principle: dilution fatetermining the acute toxicity
classification of a mixture

Diluent B
(classificatio
n known
Mixture A Mixture C
(tested) (A+B)
(not tesed)

Example:Mixture A, which has been classified as acutedasitegory 2 based on test data, is
subsequently diluted with diluent B to form mixtu@ If diluent B has an equivalent or
lower acute toxicity classification than the leasutely toxic ingredient in mixture A and is
not expected to affect the hazard classificatiomtber ingredients, then mixture C may be
also classified as acutely toxic category 2. Howgthes approach may over-classify mixture
C, thus the supplier may choose to apply the aditformula described in CLP Annex |,
3.1.3.6 (see Section 1.6.3.4.1 of this document).

Note that also the diluent of the tested mixtureoissidered a relevant ingredient.
Consider using this particular bridging principlsawhen, for example,

- diluting an irritant mixture with water,

- diluting an irritant mixture with a non-classifigtyredient, or

- diluting a corrosive mixture with a non-classifiedirritant ingredient.

In case a mixture is diluted with another mixtugee section 1.6.4 of this document.

Within the ‘hazardous to the aquatic environmerazdrd class, if a mixture is formed by
diluting another classified mixture or substancthwvater or other totally non-toxic material,

the toxicity of the mixture can also be calculatexin the original mixture or substance (see
section 4.1.3.4.3 of Annex | to CLP and mixture rapée C in section 4.1.4.7 of this

document).

1.6.3.2.2 Batching

Where a batch of a mixture is produced under arotbedtl process, then it can be assumed
that the hazards of each new batch are equivadethiose of previous batches. This method
must not be used where there is reason to belitdlte composition may vary significantly,
affecting the hazard classification.

1.6.3.2.3 Concentration of highly hazardous mixtures

Where a tested mixture is already classified inhighest hazard category or sub-category,
an untested mixture which contains a higher comagah of those ingredient substances that
are in that category or sub-category should alsddssified in the highest hazard category or
sub-category (CLP Annex |, 1.1.3.3).
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1.6.3.2.4 Interpolation within one toxicity category

Assume there are three mixtures (A, B and C) whaftain identical hazardous components.
If mixtures A and B have been tested and are irstimee hazard category, and mixture C is
not tested and has concentrations of those hazardomponents intermediate to the
concentrations in mixtures A and B, then mixturasGssumed to be in the same hazard
category as A and B. The application of interpolatior determining the classification of a

mixture is illustrated by Figure 1.6.3.2.4. (CLPrfex I, 1.1.3.4).

Figure 1.6.3.2.4Application of the bridging principle: interpolatiofor determining the aquatic
acute hazard classification of a mixture

90% :
Mixture A Mix_ture B
(Aquatic Acute 1) (Aquatic Acute 1)
60% . ! 40%
30%= conc.< 90% 10%< conc.< 70%
Mixture C

(Interpolate as Aquatic Acute 1

1.6.3.2.5 Substantially similar mixtures

Two mixtures contain an identical ingredient at 8sne concentration. Each of the two
mixtures contains an additional ingredient whicma@ identical with each other; however
they are present in equivalent concentrations hadhézard category of these two ingredients
is the same and neither of them is expected tatattie hazard classification of the other. If
one of the mixtures is classified based on test lahay be assumed that the hazard category
of the other mixture is the same. The applicatidnsabstantially similar mixtures for

determining the classification of a mixture is sitated by Figure 1.6.3.2.5. (CLP Annex I,
1.1.3.5).

Figure 1.6.3.2.5Application of the bridging principle: substantialsimilar mixtures for determining

the skin irritation classification of a mixture

Ingredient A . o, Ingredient C
10% Ingredient B '”grgg(f”t B = 10%
90% 0
Mixture P Mixture Q
(tested) (not tested)
(Skin Irrit. 2) 56




Guidance on the Application of the CLP Criteria

Example: If the Ingredient C has the same hazard categod/ the same potency as
Ingredient A, then Mixture Q can be classified & 3rrit. 2 like Mixture P. Potency may be
expressed by, for example, differences in the §ipembncentration limits of Ingredients A
and C. This method should not be applied wherertitancy of Ingredient C differs from

that of Ingredient A.

1.6.3.2.6 Review of classification where the composition of mixture has changed

Article 15(2) Where the manufacturer, importer or downstream imseduces a change to a mixture
that has been classified as hazardous, that mantggdmporter or downstream user shall carryaout
new evaluation in accordance with this Chapter eltlee change is either of the following:

(@) a change in the composition of the initial amcation of one or more of the hazardgus
constituents in concentrations at or above thddiimi Table 1.2 of Part 1 of Annex I;

(b) [...]

Annex |: 1.1.3.6Review of classification where the composition ofigture has changed
The following variations in initial concentrationeadefined for the application of Article 15(2)(a):
Table 1.2

Bridging Principle for changes in the composition ba mixture

Initial concentration range of the constituent Permitted variation in initial concentration of the
constituent
<25% +30 %
25<C<10% +20%
10<C<25% +10%
25<C<100 % +5%

NOTE: The guidance below explaining Table 1.2ha green box relates to a change in the
composition of mixtures already classified as hdaas. A change in the composition of non-

hazardous mixtures may result in concentrationstiolels being reached and a need to
classify the changed mixture as hazardous. Wherengmufacturer, importer or downstream
user introduces a change to a mixtooe classified for a specific hazard, that manufaature

importer or downstream user must therefore alwaysyout a new evaluation for that hazard

in accordance with Chapter 2 of Title 1l to CLPgg#ticle 15(1) of CLP).

Where a manufacturer, importer or downstream ugesduces a change in the composition
of the initial concentration of one or more of thazardous constituents of a mixture

classified as hazardous, that manufacturer, importdownstream user shall carry out a new
evaluation where the change in concentrations @ above the limits in Table 1.2 of Part 1

of Annex | to CLP.

However, where the variations of the initial cortications of the constituents lie within the

permitted variation, manufacturer, importer or dstmeam user does not need to carry out a
new evaluation and may use the current classifinadf the mixture.
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The following example is to illustrate what is meby the permitted variations in Table 1.2.

Example Mixture A is classified as hazardous based onithtgl concentration of two
hazardous constituents, substance A and substanCeEha initial concentrations in the
mixture of substance A and substance B are 2 %1&né&o, respectively. The permitted
variation according to table 1.2 is for substance 30 % of the initial concentration and for
substance B + 10 % of the initial concentrationisTimeans that the concentration in the
mixture may for substance A vary between 1.4 % 26d% and for substance B between
10.8 % and 13.2 %, without having to carry out @ e®aluation in accordance with Chapter
2 of Title 1l to CLP:

Substance A: X +0.3=10.6 -> 1.4-26

Substance B: 124+0.1=+1.2 - 10.8-13.2

1.6.3.3  Aerosols (some health hazards only)

A mixture in aerosol form is considered to havesame classification as the non-aerosolised
form of a mixture, provided that the propellant dissoes not affect these hazards upon
spraying and data demonstrating that the aerogofisen is not more hazardous than the
non-aerosolised form is available (see CLP Annéx1,3.7.).

1.6.3.4 Classification based on calculation or concentratio thresholds

In most cases, test data on the mixture itself moit be available for a mixture, therefore
bridging principles and weight of evidence detemaion using expert judgement for all of
the necessary health and environmental hazardsaseets may not be applied. In these
cases, classification must be based on calculatian concentration thresholds referring to
the classified substances present in the mixture.

In the case where one or more mixtures are addeddther mixture, the same requirement
applies: it is necessary to know all ingredientssabces, their hazard classifications and their
concentrations to be able to derive a correct lohzkassification of the final mixture. For
further details see section 1.6.4 of this document.

1.6.3.4.1 Classification based on calculation

The calculation methods set out under the diffechiajpters of Annex | to CLP mostly differ
from those applied under DPD. More detailed guigalmn the selection of the most
appropriate method is provided in the specificisedor each hazard class.

An example is the hazard class acute toxicity wizeoalculation formula is used which is
based on acute toxicity estimates and concentsgtaenmd a modified formula for determining
the classification of a mixture containing subsemnof unknown acute toxicity.

Annex |: 3.1.3.6.1.
[...]

The ATE of the mixture is determined by calculatioom the ATE values for all relevant ingredients
according to the following formula for Oral, Dern@l Inhalation Toxicity:
100 _ C

ATE, 4 ATE,
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where:

Ci = concentration of ingredient i ( % w/w or % v/v)
i = the individual ingredient from 1 to n

n = the number of ingredients

ATE; = Acute Toxicity Estimate of ingredient i.

Annex |: 3.1.3.6.2.3If the total concentration of the ingredient(sjiwiinknown acute toxicity is 10
% then the formula presented in section 3.1.3.6dll e used. If the total concentration of

ingredient(s) with unknown toxicity is > 10 %, tfi@mula presented in section 3.1.3.6.1 shall
corrected to adjust for the total percentage otflaown ingredient(s) as follows:

100_ (Z Cunknown If > 10)/0) _ Ci
ATE -

~ ATE,

mix

he
be

For more information on the CLP calculation forneulior this hazard, please see section

3.1.3.3.3 of this document.

Another example is provided by hazard class “ham#sdo the aquatic environment”, namely

the additivity formula:
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Annex I: 4.1.3.5.2 Mixtures can be made of a combination of both comemts that are classified (as
Acute Category 1 and/or Chronic Category 1, 2, 3)oand others for which adequate toxicity test

data are available. When adequate toxicity dataagadable for more than one component in

mixture, the combined toxicity of those componeistscalculated using the following additivity

formulas(a) and (b), depending on the nature ofdkeeity data:

(a) Based on acute toxicity:
zci — Z Ci

LE)Com 4 LE)Cs
where:
Ci = concentration of component i (weight percentage)
L(E)Csoi = (mg/l) LG5 or EG;, for component |
n = humber of components
L(E)Csom = L(E)Gso Of the part of the mixture with test data

the

The calculated toxicity may be used to assign pleaition of the mixture an acute hazard category

which is then subsequently used in applying themsation method;

(b) Based on chronic aquatic toxicity:

ZCi+ZCj:Z G s Ci

EqQNOEG, 4*NOEG 40,1x NOEG

Where:

C; = concentration of component i (weight percentagekring the rapidly degradable component

C; = concentration of component i (weight percentageyering the non-rapidly degradal

components

NOEG = NOEC (or other recognised measures for chramieity) for component i covering th
rapidly degradable components, in mg/l;

NOEG = NOEC (or other recognised measures for chramiccity) for component i covering th
non-rapidly degradable components, in mg/l;

n = number of components, and | and j are runmog f1 ton;
EqQNOEG, = Equivalent NOEC of the part of the mixture wiéist data;

[..]

e

D

[97]

NOTE: To make full use of this approach requireseas to the whole aquatic toxicity data

set and the necessary knowledge to select theahdsnhost appropriate data. CLP has limi

ted

the use of the additivity formulae to those circtamses where the substance hazard category

is not known, although the acute and/or chronidcibxdata are available.

For more information on the CLP calculation fornaulfor this hazard please see section

4.1.4.3 of this document.
1.6.3.4.2 Classification based on concentration thresholds
Generic concentration thresholds
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For some hazard classes or differentiations, ¢dlesSon based on concentration thresholds
may be applicable. CLP distinguishes between tviferéint kinds of generic concentration
thresholds:

- Generic cut-off values: these values are the mimngoncentrations for a substance to
be taken into account for classification purpo3dsese substances are also referred to
as relevant ingredients in some hazard classessg®®ns 3.1, 3.2 and 3.3). When a
classified substance is present in a concentralwve the generic cut-off value it
contributes to the mixture classification eventifloes not trigger classification of the
mixture directly. The generic cut-off values ardimkd for some hazard classes and
categories only and are listed in Table 1.1 of Anne CLP;

- Generic concentration limits: these values are itiaimum concentrations for a
substance which trigger the classification of atome if exceeded by the individual
concentration or the sum of concentrations of @¢substances (where the individual
substance concentrations can be ‘added’ to eadr otha straight forward way); they
are set out in parts 2-5 of Annex | for those hdzdasses where they apply.

Generic concentration thresholds are generic fbazard class, differentiation or category.
The difference between a generic cut-off value angkneric concentration limit (GCL) is
demonstrated through the example of the skin fioiiahazard: while Table 1.1 of Annex | to
CLP defines the generic cut-off value to be 1 %ia Britant substance which is present in a
mixture would trigger classification of the mixtuas skin irritant if it were present above or
equal to the concentration limit of 10 % in the tare, see Table 3.2.3 of Annex | to CLP.
However, at 1 % and below 10 %, it may still contribute to tHassification of the mixture
as skin irritant, since the concentration would ta&en into account if other skin
corrosive/irritant substances are present in theture below the relevant generic
concentration limits. In some cases, classifica@snprovided by the summation in CLP
Annex I, Table 3.2.3 may be applicable, i.e.:

(10 x Skin Corrosive Categories 1A, 1B, 1C) + Skin &mit Category 2 should bel0 %
Specific concentration thresholds

In contrast to generic thresholds, “Specific Coniion Limits” (SCLs) and/or specific cut-
off values may be established for substances:

1. SCLs are described in section 1.5.1 of this docunzer where they have been
established they are included in Tables 3.1 andB4&nnex VI to CLP and/or in the
C&L Inventory (CLP Article 42). For “hazardous tbet aquatic environment” the
Multiplying factors (M-factors) concefftis used instead of SCLs, see section 1.5.2 of
this guidance. SCLs and M-factors included in Talidel and 3.2 must be used where
applicable and, for classifications not included Annex VI, SCLs and M-factors
included in the C&L Inventory shall be used whengplacable unless justified
otherwise.

2. Cut-off values that may be different from the géme&alues and that are to be used in
specific cases are given in 1.1.2.2.2(a) and (bAwfhex | to CLP. For example

2 M-factors are used to derive, by means of the summanethod, the classification of a mixture in aiihe
substance is present for which the M-factor has lesgablished. For further guidance on how to éistabnd
use M-factors see sections 4.1.3.3.2 and 4.1 &spectively.

for which the M-factor has been established is gmesFor further guidance in how to establish asd the
Mfactor see Sections 4.1.3.3.2 and 4.1.4.5 respdygti
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concerning aquatic hazard, for a substance witlesaablished M-factor, the cut-off
value is always the generic cut-off value dividgdtbe M-factor; hence, (0.1/M) %
(see 1.1.2.2.2(b) and 4.1.3.1 of Annex | to CLP).

Specific concentration thresholds take precedemnves generic thresholds. In Annex | to
DSD also generic concentration limits were listeccase SCLs were described to a certain
entry. However in Tables 3.1 and 3.2 of Annex VCioP, these were deleted because under
CLP, SCLs and M-factors can be set by the manufactr importer and they would then
still take precedence to the generic thresholdsy thiose cannot be defined for specific
entries.

1.6.3.4.3 Additivity of hazards

For some hazard classes additivity concepts arapyicable. In these cases, if the mixture
contains two substances each below the GCLs defardtiat hazard class or differentiation,
even if the sum is above this limit, the mixturdlwbt be classified, as far as no lower SCL
has been set.

Non-additivity is applied for the following hazacthsses:

(&) skin and respiratory sensitisers;

(b) germ cell mutagenicity;

(c) carcinogenicity;

(d) reproductive toxicity;

(e) specific target organ toxicity, single and repearposure, categories 1 and 2;

() aspiration hazard (plus consideration of viscosftthe final mixture);

(g) skin corrosion/irritation in some special case® (&P Annex |, 3.2.3.3.4); and

(h) serious eye damage/eye irritation in some speasdx(see CLP Annex |, 3.3.3.3.4).

For example, where there are two ingredient substaglassified for specific target organ
toxicity - repeated exposure in Category 1 presetite mixture, but none of them is present
at or above 10 % or below 1 %, then the mixturé mot be classified in Category 1 but will
be Category 2 (even if the sum would be greater lta%, because the additivity concept is
not applicable).

Additivity is used for the following hazard classedifferentiations
(@) skin corrosion/irritation (besides the cases maeiibin CLP Annex I, 3.2.3.3.4);

(b) serious eye damage/eye irritation (besides thescasentioned in CLP Annex |,
3.3.3.3.4);

(c) specific target organ toxicity, single exposuree@aty 3 (respiratory tract irritation);

(d) specific target organ toxicity, single exposureegary 3 (narcotic effects); and
(e) acute and long-term aquatic hazards.

In these cases, if the sum of the concentratiormefor several classified substances in the
mixture equals or exceeds the GCL set out forithimard class/category, the mixture must be
classified for that hazard. For substances thaeé leavSCL or M-factor(s), these should be

taken into account when applying the summation odsh
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An example is provided for the hazard class sereygsdamage /eye irritation: In case there
are only substances classified as eye irritatiocle@eay 2 present in a mixture, then their sum
must be equal to or exceed the generic concentrhtiot of 10 % in order for the mixture to
be classified in Category 2 as well. Note that aelgvant substances should be summed up
and contribute to mixture classification. Furtheidgance on the application of SCLs when
using the summation method to derive skin corrosimntation or serious eye damage/eye
irritation hazards can be found in sections 3.2&8df this document.

164 Classification of mixtures in mixtures

For physical hazards, an adequate hazard classifices generally derived by testing. To
determine the classification of a mixture for hleatir environmental hazards using the
additivity or summation methods, information on #ie constituent substances, including
their individual hazard classification and concatim, is generally required. In the case
where one or more mixtures are added to anotheumixthe same requirement applies: it is
generally necessary to know all ingredient substantheir hazard classifications and their
concentrations to be able to derive a correct lazkssification of the final mixture. It is
generally not possible to derive the correct haztadsification for the final mixture by using
only the hazard classification(s) of the mixturaattwere combined to make it with one
exception. The exception is that in case the amxiiity estimate (ATE) of a mixture is
known (either actual or derived), this value carubed to derive a correct classification for
acute toxicity if this mixture is added to anothaxture.

Thus, it is very important that suppliers of mixsrcommunicate the necessary information
listed above on constituent substances (includiagy tindividual hazard classification and
concentration) down the supply chain, for instancethe SDS, to enable a correct
classification to be established by downstream sugemmulating new mixtures from their
products. However, the information provided in 88S may not be sufficient, for example
where only a concentration range is quoted for riiqudar substance or where the mixture
contains other substances classified as hazardotiswhich are present below the
concentration for declaration in the SDS. Thushirtdialogue with the supplier of the
mixture may be necessary to obtain additional mfron on the constituent substances to
ensure correct classification and labelling ofrileg/ mixture.

In situations, where tested mixtures are added therotested or untested mixtures, an
adequate hazard classification can only be derbyethking account of both the test data as
well as the knowledge on all substances, theirfda@assifications, and their concentrations
in these mixtures. Such an approach is a case4®/aralysis and requires expert judgement.

1.6.4.1 Example: Classification of Mixture A

Note that the example only addresses health hazkodscompositional details see Table
1.6.4.1(a) and Table 1.6.4.1(b) below.

No test data are available on Mixture A so it i$ possible to apply bridging principles due
to lack of data on similar tested mixtures. Therefibis necessary to identify the ingredients
in Mixture A (including their % w/w and classifi¢cah).

Mixture A does not contain any ingredients classifas a respiratory sensitiser, CMR, STOT
or aspiration hazard. Therefore it is possiblednatude that Mixture A will not be classified
as hazardous for these particular hazard classes.

Acute toxicity
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As indicated in CLP Annex I, 3.1.3.3(b), there aw® options to calculate acute toxicity of
Mixture A: (i) treat the 'fragrance mixture' as mgredient when calculating the ATE for
Mixture A, or (ii) break the ‘fragrance mixture'wdio into its component ingredients and only
take over the relevant ingredients (CLP Annex1,33(a) and 3.1.3.6.1) into the calculation
for the ATE of Mixture A.

Following option (i) it is first necessary to calate ATE,x of the 'fragrance mixture' (see
1.6.4.1(b)) taking into account 'FM component Id &M component 2' (other components
can be excluded as their k§¥values are > 2000 mg/kg):

100 _y C
ATE ATE,

mix n

100
ATEmlx - Z Ci -
~ ATE,
100
AT, =355 170 ~159mUks
1230 500

The ATEqmnix for the ‘fragrance mixture' can then be includethin calculation of the ATk«
for Mixture A:

100

1800 1597

Following option (ii) it is only necessary to inde 'FM component 1' from the 'fragrance
mixture' (present in Mixture A at 1.76 %), as 'Fbhgoonent 2' is present in a concentration
< 1%). Calculation of the ATk for Mixture A according to option (ii):

_ 100 _
ATE ., = 80 , 176 =17200mg/kg
1800 1230
Both options indicate that the calculated AJkBf Mixture A is > 2000 mg/kg thus mixture
A is not classified as hazardous for acute toxibitythe oral route.

N.B. If an acute oral toxicity test (i.e. an actualsgDalue) was available for the fragrance
mixture, then this should be used in the calcutafor the ATE of Mixture A.

Skin corrosion/irritation

Work out the actual levels of the ‘fragrance migtungredients in Mixture A and carry out
the summation method (CLP Annex |, Table 3.2.3)@gi$he relevant ingredients.

Mixture A does not contain any ingredient classifes Skin Corr. 1A, B or C. Therefore
Mixture A is not classified as Skin Corr. 1A, BOr

The ‘fragrance mixture' contains ingredients cfassias Skin Irrit. 2, but these are all present
in Mixture A at concentrations < 1 % and can beeatjarded (CLP Annex I, Table 1.1).
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Mixture A does also contain 8 % of the 'anionicfactant' classified as Skin Irrit. 2, but as
the concentration of the 'anionic surfactant' <Ld0Mixture A is not classified as Skin lIrrit.
2.

Serious eye damage/eye irritation

Work out the actual levels of the ‘fragrance migtungredients in Mixture A and carry out
the summation method (CLP Annex |, Table 3.3.3)aishe relevant ingredients:’

Mixture A contains 8 % of an ingredient classifeeslEye Dam. 1, thus Mixture A must also
be classified as Eye Dam. 1 (the relevant ingredgepresent in a concentration > 3 %). The
‘fragrance mixture' also contains an ingredientsifeed as Eye Dam. 1, but this is present in
Mixture A at a concentration < 1 % and can disrdgdr

Skin sensitisation

The ‘fragrance mixture' contains four ingredienéssified as skin sensitisers but their actual
levels in Mixture A are < 1 % thus Mixture A is ndassified as a skin sensitiser. However,
the four skin sensitiser ingredients are presemveb0.1 %, thus additional labelling
information (CLP Annex II, 2.8) would be required the label for Mixture A.

Table 1.6.4.1(a)ngredients in Mixture A

Ingredient % wiw Oral LD s (rat) Classification
Anionic surfactant 8.00 1800 mg/kg | Acute Tox. 4 (oral)
Eye Dam. 1
Skin Irrit. 2
Thickening agent 0.80 > 5000 mg/kg | Not classified
Dye 0.05 > 5000 mg/kg | Not classified
Fragrance mixture 5.00 not tested Acute Tox. 4 (inhalation, oral)
(see list of ingredients below) Skin Sens. 1
Eye Dam. 1
Skin Irrit. 2
Aquatic Chronic 2
Water 86.15 Not classified
Total: | 100.00

Table 1.6.4.1(b)ingredient ' Fragrance mixture'

Ingredient % wiw % in Mixture A Oral LD s (rat) Classification
FM component 1 Acute Tox. 4
P 35.20 1.76 1230 mg/kg | (iihatation, oral)
FM component 2 not available Acute Tox. 4 (oral)
17.00 0.85 Skin Sens. 1
(use cATpE 500)
FM component 3 Skin Sens. 1
16.00 0.8 3600 mg/kg o
Skin Irrit. 2
FM component 4 13.40 0.67 3100 mg/kg Skin Sens. 1
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FM component 5 Eye Dam. 1
7.00 0.35 > 2000 mg/kg , )
Aquatic Chronic 2
FM component 6 Flam. Lig. 3
Skin Sens. 1
6.00 0.3 4400 mg/kg _ _
Skin Irrit. 2
Aquatic Chronic 1
FM component 7 2.80 0.14 > 5000 mg/kg | Not classified
FM component 8 2.60 0.13 > 5000 mg/kg | Aquatic Chronic 1
Total: | 100.00 5.00

1.6.4.2 Example: Classification of Mixture B

Note that the example only addresses health hazkodscompositional details see Table
1.6.4.2(a) and Table 1.6.4.2(b) below.

No test data are available on Mixture B so it i$ passible to apply bridging principles due
to lack of data on similar tested mixtures. Therefibis necessary to identify the ingredients
in Mixture B (including their % w/w and classifica).

Mixture B does not contain any ingredients classdifas a skin sensitiser, CMR or aspiration
hazard. Therefore it is possible to conclude thadtivle A will not be classified as hazardous
for these particular hazard classes.

Acute toxicity

As indicated in CLP Annex I, 3.1.3.3(b), there aw® options to calculate acute toxicity of
Mixture B: (i) treat the 'base powder' as an inggetdwhen calculating the ATE for Mixture
B, or (ii) break the 'base powder' down into itsnpmnent ingredients and only take over the
relevant ingredients (CLP Annex |, 3B(a) and 3.1.3.6.1) into the calculation for &EE of
Mixture B.

Following option (i) it is first necessary to calate the ATEx of the 'base powder' taking
into account the non-ionic surfactant (other congms can be excluded as 4gvalues are >
2000 mg/kg):

100 -y o
ATE ATE,

mix n

100
ATE ., =——+1— >
mix z Ci
~ ATE,
ATE . = 100 =2778ng/kg

mix (]_8())
500

The ATEm,ix for the 'base powder' can then be used for theulegion of the ATE,x for
Mixture B:
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_ 100

mx 200 180 80
+ +

2778 770 1800

Following option (ii) it is only necessary to inde the non-ionic surfactant from the 'base
powder' (present in Mixture B at 3.6%). Other irdjemts in the 'base powder' can be
excluded as LEy> 2000 mg/kg for all of them. The calculation oétATE;x for Mixture B

applying option (ii):

ATE = 2860mg/kg

_ 100

mx ~ 36 180 80
+ +

500 770 1800

Both options indicate that the calculated AJEOf Mixture B is > 2000 mg/kg. Therefore
Mixture B is not classified as hazardous for a¢agcity by the oral route.

ATE = 2860mg/kg

N.B. If an acute oral toxicity test (i.e. an actual §gvalue) was available for the 'base
powder' then this should be used in the calculdothe ATE of Mixture B.

Skin corrosion/irritation

Work out the actual levels of the 'base powdenddgnts in Mixture B and carry out the
summation method (CLP Annex |, Table 3.2.3) ushegrelevant ingredients:

Mixture B does not contain any ingredients clasdifas Skin Corr. 1A, B or C thus Mixture
B is not classified as Skin Corr. 1A, B or C.

Mixture B does however contain 23 % ingredientssifeed as Skin Irrit. 2 (11% silicates,
8% anionic surfactant and 4% anionic surfactaniftbe 'base powder'), as the content of
classified ingredients are > 10% also Mixture Blassified as Skin Irrit. 2.

Serious eye damage/eye irritation

Work out the actual levels of the 'base powdenddgnts in Mixture B and carry out the
summation method (CLP Annex |, Table 3.3.3) ushegrelevant ingredients:

Mixture B contains 40.6 % ingredients classifiedea® Dam.1 (18% oxygen bleach, 11%
silicates, 8 % anionic surfactant and 3.6 % noneigurfactant), thus Mixture B is also
classified as Eye Dam.1.

Respiratory sensitisation

Mixture B contains 0.7% of the ingredient 'enzynmaassified for respiratory sensitisation.
However this is below the concentration triggeratassification (CLP Annex |, Table 3.4.3)
thus Mixture B is not classified as a respiratoenstiser. However ingredient ‘enzymes’
trigger additional labelling information (CLP Anndéx2.8).

STOT

Mixture B does not contain any ingredients clasdifas STOT RE or STOT SE 1 or 2, but it
contains 11% of an ingredient classified as STOT 3Sfespiratory tract irritation). The
generic concentration limit is 20 % for extrapalgtthe classification as STOT SE 3 from an
ingredient to the mixture (CLP Annex I, 3.8.3.4,5thus Mixture B does not trigger
classification as STOT SE 3 (respiratory tractation).

Table 1.6.4.2(a)ngredients in Mixture B

Ingredient % wiw Oral LD s (rat) Classification

Base powder 20.00 not tested Eye Dam.1
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(see list of ingredients below) Skin Irrit. 2
Ox. Sol. 1
Oxygen bleach 18.00 770 mg/kg Acute Tox. 4 (oral)
Eye Dam. 1
Eye Dam. 1
Silicates 11.00 3400 mg/kg Skin lrrit. 2
STOT SE 3 (respirator
tract irritation)
Carbonate 7.00 4090 mg/kg Eye Irrit. 2
Inorganic processing aid 11.30 > 5000 mg/kg Not classified
Builder 16.00 > 5000 mg/kg Not classified
Acute Tox. 4 (oral)
Anionic surfactant 8.00 1800 mg/kg Eye Dam. 1
Skin Irrit. 2
Bleach activator 5.00 > 5000 mg/kg Not classified
Enzymes 0.70 > 2000 mg/kg Resp. Sens. 1
Polycarboxylate 3.00 > 5000 mg/kg Not classified
Total: 100.00

Table 1.6.4.2(b)ingredient ' base powder '

Ingredient % wiw % in Mixture B Oral LD s (rat) Classification
Acute Tox. 4 (oral)
Non-ionic surfactant 18.00 3.6 500 mg/kg Eye Dam. 1
Aquatic Acute 1
o Skin Irrit. 2
Anionic surfactant 20.00 4.0 > 2000 mg/kg ]
Eye Irrit. 2
Builder 50.00 10.0 > 5000 mg/kg | Not classified
Carbonate 8.00 1.6 4090 mg/kg | Eye Irrit. 2
[:i(cj)rganlc processing 4 oo 0.8 > 5000 mg/kg | Not classified
Total: | 100.00 20.00
1.7 THE APPLICATION OF ANNEX VI
1.7.1 Introduction

In order to assist industry, especially small anedimm enterprises (SMES) to implement
CLP, Annex VIl to CLP contains translation tablesttanslate a classification derived in
accordance with DSD or DPD into a CLP classifiaatio
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Article 61(5) Where a substance or mixture has been classifiedccordance with Directive
67/548/EEC or 1999/45/EC before 1 December 2010 dune 2015 respectively, manufacturers,
importers and downstream users may amend thefatasisin of the substance or mixture using the
conversion table in Annex VII to this Regulation.

Note: Article 61 uses the term “conversion tablatigAnnex VIl uses the term “translation
table”. These terms have the same meaning i.e.tabhkes in Annex VII that relate
classifications according to DSD or DPD to a classtion according to CLP.

Although conceptually similar, the coverage of Caid the DSD or DPD is different. In
some places, there is a good relationship betweerdtegory of danger and corresponding
R-phrases and hazard categories and correspondiraych statements but in others, the
relationship is less well defined. Additionally Cluitroduces new hazard classes reflecting
hazards that were not covered or only partly cayéseDSD and DPD.

While the tables in Annex VII explicitly point owthere no translation is possible or where
minimum classification can be applied, they do identify cases where CLP hazard classes
or categories, not covered by the DPD and DSDyegaired under CLP. In the particular
case of “no classification” under DPD, the tablewdd not be used as there is no reasonable
indication about a potential translation outcome.

This guidance will help classifiers to identify whetranslations contained in the tables of
Annex VII to CLP may not be precise and also hdhssifiers to use existing transport
classifications to fill some of the gaps.

1.7.2 Use of Annex VIl translation tables

Annex VIl Translation table from classification under Direet 67/548/EEC to classification under
this Regulation

This Annex includes a table to assist translatiba olassification made for a substance or a mextur
under Directive 67/548/EEC or Directive 1999/45/E€&spectively, into the corresponding
classification under this Regulation. Whenever datathe substance or mixture are available,| an
evaluation and classification shall be done in ed&ace with Articles 9 to13 of this Regulation.

When classifying in accordance with CLP, the useheftables contained in Annex VII is
optional. They can only be used to translate astiexj classification provided that:

- the substance was classified according to the D&Pré ' December 2010 or the
mixture was classified according to the DPD befi5Stdune 2015; and

- there is no data (scientific or technical inforroa)i for the substance or mixture
available for an individual hazard class.

When data for the substance or mixture is availébtea hazard class, the substance or
mixture must be classified in accordance with CLiReda; the Annex VII tables must not be
used. In practice, this could lead to an approactafsubstance/mixture where some hazard
classes are re-classified using the Annex VII tedion tables and other hazard classes are
re-classified in accordance with CLP criteria.

1.7.2.1 Applicability of the Annex VII translation tables

As mentioned in section 1.7.1 of this document, Ammex VII translation tables do not
always give a direct translation. For certain hdzelasses, including acute toxicity and
STOT repeated exposure, there is a recommendedommiclassification in CLP, Annex VII
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Table 1.1. This minimum classification should ordg used if no additional hazard
information is available (see also CLP Annex VE.1).

Table 1.7.2.1(a) of this document identifies whitve use of the Annex VII translation tables
for substances and mixtures requiring classificatimder DSD or DPD, may lead to a
classification that differs from one produced uding CLP criteria.

In addition to the differences indicated in Tablé.2.1(a), attention is drawn to the fact that
for some hazards the DPD generic concentrationtdjnto be applied for mixtures, were
lowered under CLP. Lower generic concentrationtémvere set for skin corrosion (R34 and
R35), severe eye damage and eye irritation (R41 RA&6), skin irritancy (R38) and
reproductive toxicity (R60, R61, R62 and R63). Wharixtures containing substances with
risk phrases R34 or R41 have been classified oris bafs the hazards of individual
ingredients, the use of the translation table hdld to an under-classification of the mixture.
Therefore, for mixtures with these R-phrases, tbe of the translation tables may not be
appropriate and re-classification may be done liyguhe existing data.

It is recommended that classifiers carefully coesithe implications of these differences
before choosing to use the translation tables. iBlesg€onsequences from downstream
legislation or Responsible Caressues need to be considered e.g. if the useedfahslation
tables increased the severity of the classificatompared to using the CLP criteria, this
could trigger additional duties under the Sevese®ive or national explosives legislation.
Similarly a CLP hazard might not be identified bsing the translation table which would
have been identified if the CLP criteria had besad) leading to risks or company/product
image and reputation issues.

Table 1.7.2.1(b) contains additional translatiarsng the transport classification that can be
used in addition to the translations in Annex \dlitprove the quality of the translated
classifications. However these translations als@ le@rtain restrictions on their applicability.

— The transport classification of named substancesnbttures may be based on
experience or certain events that are specificatosport

— The transport classification of named substancesmottures in the transport
regulations have not been systematically reviewtst the transport regulations were
adapted to take into account the GHS criteria irtiqadar classes 3 and 6.1. In
general the transport classification of named suizsts or mixtures should be used
with caution.

— The transport regulations include the concept etpdence of hazards. CLP does not
apply a precedence of hazards and therefore suestam mixtures might need to be
classified in additional hazard classes under Clichvare not reflected in the
transport classification or are only considereds@agalled subsidiary risks. There is
usually insufficient information on subsidiary rssko allow a translation to CLP
classification to be made.

— Sometimes special provisions are linked to theienin the Dangerous Goods List
which have to be met in order to be classifiedhm tespective class for transport. In
these cases the classification for the purposesuply and use might be different.
Sometimes one substance even has two differentegntwith two different
classifications where one of the classificationslimked to one or more special
provisions.
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If the translation table is used to re-classifyudstance or mixture, the new classification
remains valid until either new data or change imposition requires the classification to be
reviewed.

In deciding whether or not to use the translatairid and the additional guidance contained
in this document, a classifier should balance theed and ease of its use against the
consequences of the limitations. This judgment W@l specific to each situation. This
guidance will identify for which hazard classes tise of the translation table will give a
different outcome from the direct application o& tGLP criteria, and will explain why this is
the case. Where possible, the use of an availablesgort classification as additional
information is also described. This will help asddier to make an informed decision about
whether to use the translation tables and additiof@mation contained in this guidance or
to re-classify using the CLP criteria.

Table 1.7.2.1(a)Hazard classes where reclassification using the@glation tables gives a different
outcome compared to reclassification using CLPeciat

Classifications under| Potential translation | Comments

DSD or DPD outcomes
E.R2 1) Explosive. Change of classification criteria and method:;
E,R3 2) Organic peroxide individual treatment

See Table 1.7.2.1(b) for additional informatiomgs

3) Flammable solid A
transport classifications

4) Oxidising solid
5) Self-reactive

6) No classification

0, R8 (liquid) Oxidising liquid All liquid substamrs or mixtures classified O,R8 are
classified as oxidising liquids under CLP.

See Table 1.7.2.1(b) for additional informatiomgs
transport classifications

O, R8 (solid) Oxidising solid The test methodsdgidising solids in 67/548/EEC
and CLP are different. Most solids classified O,dR8
also classified as oxidising solids under CLP.

See Table 1.7.2.1(b) for additional informatiomgs
transport classifications

F, R11 (solid) 1) Flammable solid | Solid substances or mixtures classified F, R11 beay
classified as flammable solids or self reactivegenn
CLP. If classified as flammable solids, they may
additionally be classified as self-heating.

la) Possibly self-
heating in addition
2) Self-reactive See Table 1.7.2.1(b) for additional informatiomgs
transport classifications

F, R15 Substance or mixture | See Table 1.7.2.1(b) for additional informatiomgs
which, in contact with | transport classifications

water, emit(s)
flammable gas(es)

Table 1.7.2.1(b)Additional information using transport classificaitis
(Note that within transport, the term "substanaes/ers also mixtures in CLP terms)
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Lan

Transport classification Physical | CLP-classification Remarks
Transport Packing group, state Hazard class | Hazard
class division,  type, category,
and group or code ?IVIeSIOI”I, o
(sub)division yP
(if group
applicable)
Class 1 Division 1.1 Liquid or | Explosives Division 1.1 | Matching criteria.
Division 1.2 solid Division 1.2 | However, if
Division 1.3 Division 1.3 explosives are un-
packed or repacked,
Division 1.4 Division 1.4 | they have to be
. s assigned to division
Division 1.5 Division 1.5 1.1 unless the hazard
Division 1.6 Division 1.6 | is shown to
correspond to one of
the other divisions.
Class 2 - 1Compressed | Gaseous | Gases under | Compressed | This translation only
Gases gas pressure gas applies to the form in
. . . . which the gas is
2 Liquefied gas. | Gaseous Liquefied transported. If it is
gas. used in a different
3 Refrigerated | Gaseous Refrigerated | form, then the
liquefied gas liguefied gas | classification has to
_ _ be amended
4 Dissolved gas | Gaseous Dissolved
gas
5 Aerosol Not Flammable Category 1 | The transport
dispensers, clasq relevant aerosols Cat > classification does ng
2.1 (Articles) ategory differentiate between
Category 1 and 2
flammable aerosols
Flammable gases$ Gaseous | Flammable Category 1 | Category 2 flammabl¢
gases gases cannot be
identified using the
transport criteria
Oxidising gases | Gaseous | Oxidising Category 1
gases
Class 3 Packing group 1 | Liquid Flammable Category 1
liquid
Packing group 2 | Liquid Flammable Category 2
liquid
Packing group 3 | Liquid Flammable Category 3
liquid
Class 4.1 Types B-F Solid or | Self-reactive | Types B-F
liquid substances
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Class 4.1 Packing group Il | Solid Flammable Category 1
(only readily solids
combustible
solids)
Class 4.1 Packing group IlI| Solid Flammable Category 2
(only readily solids
combustible
solids)
Class 4.2 Liquid E’glz?dpshonc Category 1
Pyrophoric | Packing group | . .
substances Solid Pyrophorlc Category 1
solids
Class 4.2 Packing group Il | Solid Self-heating | Category 1
substances anfd
mixtures
Class 4.2 Packing group Il Solid Self-heating | Category 2
substances and
mixtures
Class 4.3 Packing group | | Liquid or | Substances Category 1
. solid which in
Packing group Il contact with Category 2
Packing group I water emit Category 3
flammable
gases
Class 5.1 Packing group | | Solid Oxidising Category 1
Packing group I solid Category 2
Packing group I Category 3
Class 5.1 Packing group | | Liquid Oxidising Category 1
Packing group Il liquid Category 2
Packing group Il Category 3
Class 5.2 Types B-F Solid or | Organic Types B-F
liquid peroxides
Class 8 Packing group lll| Liquid or [ Corrosive to | Category 1 | Applies only when thg
solid metals substance or mixture
is not classified C;
R35 or C;R34
1.7.3 Additional considerations for re-classification dueto changes in the

classification criteria

Due to changes in the classification criteria, bnvaering of several GCLs for mixtures, CLP
may trigger classification for certain hazards vhicere not required by DPD or DSD.

Table 1.7.3 (c) below identifies when a substancemixture, that does not require
classification and labelling according to DSD or IPmay require classification and
labelling according to CLP.
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Table 1.7.3(c)Examples when classification may not be requiredeunrdSD and DPD, but may be
required under CLP
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Non-classifications
under DSD or DPD

Additional
hazards under
CLP

Comments

Non-classified explosives

Explosive

Certain explesj not classified as E, R2 or E, F
which are manufactured with the view to produg
a practical explosive or pyrotechnical effect viié
classified as explosive under CLP.

R3,
ng

See Table 1.7.2.1(b) for additional informatfon
using transport classifications
Self-reactive  substancesSelf-reactive Self-reactive substances or mixtures may nof be
or mixtures substance identified under the DSD.
See Table 1.7.2.1(b) for additional informatjon
using transport classifications
Flammable aerosols Flammable Flammable aerosols are not explicitly identified
aerosol under DSD or DPD.
See Table 1.7.2.1(b) for additional informatfon
using transport classifications
Gases under pressure Gas under Gases under pressure will not be identified as o R
pressure phrase for gases under pressure currently exists} T

assignment of the correct group of a gas umder

pressure (compressed, liquefied or dissol\
depends on the physical state in which the ga
packaged or handled. It therefore has to be agbi
individually. Note that the transport classificati
may be different.

ed)
S is
gne
D

Self-heating
or mixtures

substancesSelf-heating

substance or
mixture

Self-heating substances or mixtures will not
identified as no R phrase for self-heating subsia
or mixtures currently exists. See Table 1.7.2.]
for additional information using transpq
classifications

be
hC

(b)
rt

mixture
t

Substances or
that are corrosive

gCorrosive to

p metal
metals, but not corrosive

Substances or mixtures that are corrosive to mq
but not corrosive to skin, will not be identified ao
R phrase for corrosive to metals currently exists.

tals

to skin See Table 1.7.2.1(b) for additional informatfon
using transport classifications

Mixtures containing 1) Skin The concept of non-additive effects for skin

substances with  non-corrosive/serious| corrosion/irritation and eye damage/irritation i

additive effects for skin eye damage explicitly considered in the current Directives €$e

corrosion/irritation  and (Category 1) CLP Annex |, Tables 3.2.4 and 3.3.4).

eye damage/irritation 2) Skin/eye

irritant (Category
2)

Mixtures containing 1-3

Skin Irritant

% of R34 substances (ancCategory 2

thus not classified)

The generic concentration limit is 1 % in the C
but the corresponding limitis 5 % in the DPD.
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Mixtures containing 10 +1) Skin

irritant

20 % of R38 substance<ategory 2

(and thus not classified)

The generic concentration limit is 10% in the G
but the corresponding limit is 20% in the DPD.

P

Mixtures containing 1-3 1) Eye

irritant

% of R41 or R34 Category?2

substances (and thus not
classified)

The lower generic concentration limit is 1% in fhe
CLP but the corresponding limit is 5% in the DPL).

Mixtures containing 3-3 1) Serious eye The generic concentration limit is 3 % in the C

% of R41 or R34 damage Categor

substances (and thus nat
classified)

ybut the corresponding limit is 10 % in the DPD.

Mixtures containing 10 +1) Eye

irritant

20 % of R36 substance<ategory 2

(and thus not classified)

The generic concentration limit is 10 % in the G
but the corresponding limit is 20 % in the DPD.

LP

Mixtures containing 3 —51) Reproductivg The generic concentration limit is 3 % in the C

% of R62 or R63 toxicant,

substances (and thus noCategory 2

classified)

but the corresponding limit is 5 % in the DPD.

Mixtures containing 0.3t 1) Reproductivg The generic concentration limit is 0.3 % in the
0.5 % of R60 or R61toxicant Category but the corresponding limit is 0.5 % in the DPD.

substances (and thus natA/1B
classified)

LP
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PART 2: PHYSICAL HAZARDS

INTRODUCTION

General remarks about the prerequisites of classifation and testing
Safety

General conditions for testing

Physical state
Quality

EXPLOSIVES
Introduction
Definitions and general considerations for the clasfication of explosives

Classification of substances, mixtures or articleas explosives
Identification of hazard information

Screening procedures and waiving of testing

Classification criteria

Testing and evaluation of hazard information

Classification procedure and decision logics

2.2.3.5.1 Acceptance procedure

2.2.3.5.2 Assignment procedure to a division
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Hazard communication for explosives
Pictograms, signal words, hazard statements and pcautionary statements

Additional labelling provisions

Re-classification of substances and mixtures clafied as explosive according
to DSD or already classified for transport

Re-classification of substances and mixtures clafisd in accordance with
DSD

Relation to transport classification

Examples of classification for explosives
Example of substances and mixtures fulfilling the lassification criteria

Example of substances and mixtures not fulfillingtie classification criteria

FLAMMABLE GASES
Introduction

Definitions and general considerations for the clasfication of flammable
gases

Relation to other physical hazards

Classification of substances and mixtures as flamnbe gases
Identification of hazard information

Screening procedures and waiving of testing for ga®ixtures

Classification criteria

Testing and evaluation of hazard information

Pictograms, signal words, hazard statements and pcautionary statements

Additional labelling provisions

Re-classification of substances and mixtures clafisd as flammable gases
according to DSD or already classified for transpar
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2351 Re-classification of substances and mixtures clafisd in accordance with
DSD

2.3.5.2 Relation to transport classification

2.3.6 Example of classification for flammable gases

24 FLAMMABLE AEROSOLS

24.1 Introduction

2.4.2 Definitions and general considerations for the clasfication of flammable
aerosols

243 Classification of flammable aerosols

2.4.3.1 Classification criteria
2.4.3.2 Testing and evaluation of hazard information

2.4.3.3 Decision logic

2.4.4 Hazard communication for flammable aerosols
2441  Pictograms, signal words, hazard statements and pecautionary statements

2.4.4.2  Additional labelling provisions
245 Re-classification of flammable aerosols accordingptDSD

2.4.6 Examples of classification for flammable aerosols

2.4.6.1 Examples of aerosols fulfilling the classificatiortriteria

2.4.6.2 Examples of aerosols not fulfilling the classificabn criteria

25 OXIDISING GASES

251 Introduction

25.2 Definitions and general considerations for the clasfication of oxidising gases
2.5.3 Classification of substances and mixtures as oxiding) gases

2531 Identification of hazard information
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Screening procedures and waiving of testing
Classification criteria

Testing and evaluation of hazard information

Hazard communication for oxidising gases

Pictograms, signal words, hazard statements and pcautionary statements

Re-classification of substances and mixtures clafied as oxidising gases
according to DSD or already classified for transpar

Re-classification of substances and mixtures clafisd in accordance with
DSD

Relation to transport classification

GASES UNDER PRESSURE

Introduction
Definition of “gas”

Definition of “gases under pressure”
Relation to other physical hazards

Classification of substances and mixtures as gasasder pressure

Identification of hazard information

Classification criteria

Testing and evaluation of hazard information

Hazard communication for gases under pressure

Pictograms, signal words, hazard statements and pcautionary statements

Re-classification of substances and mixtures clafied as gases under
pressure according to DSD or already classified faransport

Re-classification of substances and mixtures clafisd in accordance with
DSD

Relation to transport classification
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2.6.6 Examples of classification for gases under pressure

2.7 FLAMMABLE LIQUIDS

27.1 Introduction

2.7.2 I[_)eﬁgitions and general considerations for the clasfication of flammable
iquids

2.7.3 Relation to other physical hazards

2.7.4 Classification of substances and mixtures as flamnbée liquids
2.7.4.1 lIdentification of hazard information
2.7.4.2  Screening procedures and waiving of testing

2.7.4.2.1 Boiling point
2.7.4.2.2 Flash point

2.7.4.3 Classification criteria

2.7.4.4  Testing and evaluation of hazard information
2.7.4.4.1 Testing
2.7.4.4.2 Evaluation of hazard information

2.7.4.5 Decision logic

2.7.5 Hazard communication for flammable liquids

2.7.5.1 Pictograms, signal words, hazard statements and pcautionary statements

2.7.5.2  Additional labelling provisions for flammable liquids

2.7.6 Re-classification of substances classified as flamaivle liquids according to
DSD or already classified for transport

2.7.6.1 Re-classification according to DSD

2.7.7 Examples of classification for flammable liquids
2.7.7.1  Examples of substances and mixtures fulfilling thelassification criteria

2.7.7.2 Examples of substances and mixtures not fulfillinghe classification criteria

2.7.8 References
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FLAMMABLE SOLIDS
Introduction

Definitions and general considerations for the clasfication of flammable
solids

Relation to other physical hazards

Classification of substances and mixtures as flamnbée solids

Identification of hazard information

Screening procedures and waiving of testing
Classification criteria
Testing and evaluation of hazard information

Decision logic
Hazard communication for flammable solids
Pictograms, signal words, hazard statements and pcautionary statements

Re-classification of substances and mixtures clafisd as flammable solids
according to DSD or already classified for transpar

Re-classification of substances and mixtures clafisd in accordance with
DSD

Relation to transport classification

Examples of classification for flammable solids

Example of substances and mixtures fulfilling the lassifiction criteria
Examples of substances and mixtures not fulfillinghe classification criteria
SELF-REACTIVE SUBSTANCES

Introduction

Definitions and general considerations for the clasfication of self-reactives

Classification of substances and mixtures as seléactive
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Identification of hazard information
Classification criteria

Testing and evaluation of hazard information

2.9.3.3.1 Thermal stability tests and temperature control
2.9.3.3.2 Additional testing
2.9.3.3.3 Additional classification considerations
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294

2941

295

2951

Decision logic

Hazard communication for self-reactives

Pictograms, signal words, hazard statements and pcautionary statements

Re-classification of substances and mixtures clafisd as self-reactives
according to DSD or already classified for transpar

Re-classification of substances and mixtures clafisd in accordance with
DSD

2.9.5.2 Relation to transport classification

2.9.6
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2.10.4

2.104.1
2.10.4.2
2.10.4.3
2.10.4.4

2.10.4.5

Examples of classification for self-reactives

Examples of substances and mixtures fulfilling thelassification criteria

PYROPHORIC LIQUIDS AND SOLIDS

Introduction

Definitions and general considerations for the clasfication pyrophoric
liquids and solids

Relation to other physical hazards

Classification of substances and mixtures as pyromiic liquids and solids
Identification of hazard information

Screening procedures and waiving of testing

Classification criteria

Testing and evaluation of hazard information

Decision logic
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Hazard communication for pyrophoric liquids and solds

Pictograms, signal words, hazard statements and pcautionary statements

Re-classification of substances and mixtures clafisd as pyrophoric liquids
and solids according to DSD or already classifiedf transport

Re-classification of substances and mixtures clafisd in accordance with
DSD

Relation to transport classification

Examples of classification for pyrophoric liquids ad solids
Examples of substances and mixtures fulfilling thelassification criteria

Examples of substances and mixtures not fulfillinghe classification criteria

References

SELF-HEATING SUBSTANCES AND MIXTURES
Introduction

Definitions and general considerations for the clasfication of self-heating
substances and mixtures

Relation to other physical hazards

Classification of self-heating substances and mixtas
Identification of hazard information

Screening procedures and waiving of testing
Classification criteria

Testing and evaluation of hazard information

2.11.4.4.1 General remarks
2.11.4.4.2 Sample preparation

2.11.4.4.3 Criteria and evaluation

2.11.45

2.11.4.6

2.11.5

Decision logic

Exemption

Hazard communication for self-heating substances ahmixtures
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Pictograms, signal words, hazard statements and pcautionary statements

Re-classification of substances and mixtures clafied according to DSD or
already classified for transport

Re-classification of substances and mixtures clafisd in accordance with
DSD

Relation to transport classification

Examples of classification for self-heating substares and mixtures
Examples of substances and mixtures fulfilling thelassification criteria

Examples of substances and mixtures not fulfillinghe classification criteria
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SUBSTANCES AND MIXTURES WHICH, IN CONTACT WITH WATE R,
EMIT FLAMMABLE GASES
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Classification of substances and mixtures which, inontact with water, emit
flammable gases

Identification of hazard information
Screening procedures and waiving of testing
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Testing and evaluation of hazard information
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Additional labelling provisions

Re-classification of substances and mixtures whicln contact with water,
emit flammable gases according to DSD or alreadyadsified for transport

Re-classification of substances and mixtures clafisd in accordance with
DSD

2.12.5.1.1 Differences in classification and labelling

2.12.5.1.2 Differences in the test procedures

2.125.2

2.12.6

2.12.6.1

2.12.6.2

2.12.7

2.13

2.13.1

2.13.2

2.13.3

2.13.3.1

Relation to transport classification

Examples of classification for substances and mixtas which, in contact with
water, emit flammable gases

Example of a substance fulfilling the classificatio criteria

Example of a substance not fulfilling the classif@tion criteria
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OXIDISING LIQUIDS AND OXIDISING SOLIDS
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solids

Identification of hazard information

2.13.3.1.1 Non-testing data

2.13.3.2

Classification criteria

2.13.3.2.1 General
2.13.3.2.2 Oxidising liquids

2.13.3.2.3 Oxidising solids

2.13.3.3

2.13.3.4

Testing and evaluation of hazard information

Decision logic

2.13.3.4.1 Decision logic 2.13 for oxidising liquids
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2.13.3.5 Pictograms, signal words, hazard statements and pecautionary statements

2.13.4 Re-classification of substances and mixtures claied as oxidising liquids
and oxidising solids according to DSD or already aksified for transport

2.13.4.1 Re-classification of substances and mixtures clafisd in accordance with
DSD

2.13.4.1.1 Liquids
2.13.4.1.2 Solids
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Decision logic

Hazard communication for organic peroxides

Pictograms, signal words, hazard statements and pcautionary statements

Additional labelling provisions for organic peroxides

Re-classification of substances and mixtures claBsd as organic
peroxides according to DSD or already classified aording to transport

Re-classification of substances and mixtures clafisd in accordance with

Relation to transport classification

Examples of classification for organic peroxides
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Identification of hazard information

Screening procedures and waiving of testing

Classification criteria

Testing and evaluation of hazard information

2.15.3.4.1 General considerations
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Re-classification of substances and mixtures clafisd as corrosive to metals
according to DSD

Re-classification of substances and mixtures clafisd in accordance with
DSD

Relation to transport classification

Examples of classification for substances and mixtas corrosive to metals

Example of metal specimen plates after exposure ocorrosive mixture
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3 HEALTH HAZARDS

3.1 ACUTE TOXICITY

3.1.1 Definitions and general considerations for acute tacity
3.1.2 Classification of substances for acute toxicity

3.1.2.1 lIdentification of hazard information
3.1.2.1.1 Identification of human data
3.1.2.1.2 lIdentification of non-human data
3.1.2.2  Classification criteria

3.1.2.3 Evaluation of hazard information

3.1.2.3.1 Evaluation of human data
3.1.2.3.2 Evaluation of non-human data
3.1.2.3.3 Weight of evidence

3.1.2.4  Decision on classification

3.1.2.5 Setting of specific concentration limits

3.1.2.6  Decision logic

3.1.3 Classification of mixtures for acute toxicity

3.1.3.1  General considerations for classification

3.1.3.2 Identification of hazard information

3.1.3.3  Classification criteria
3.1.3.3.1 When data are available for the complete mixture
3.1.3.3.2 When data are not available for the complete mixtue: bridging principles
3.1.3.3.3 When data are available for all components or onlyor some components
3.1.3.3.4 When data are not available for all components

3.1.3.3.5 Components that should be taken into account for @ purpose of
classification
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3.1.3.4  Generic concentration limits for substances triggang classification of
mixtures

3.1.35 Decision on classification

3.1.3.6  Decision logic

3.14 Hazard communication in form of labelling for acutetoxicity
3.1.4.1 Pictograms, signal words, hazard statements and pcautionary statements

3.1.4.2  Additional labelling provisions

3.1.5 Re-classification of substances and mixtures clafied for acute toxicity
according to DSD and DPD

3.1.5.1 Isdirect “translation” of classification and labelling possible?

3.152 Re-evaluation of data

3.1.6 Examples of classification for acute toxicity

3.1.6.1 Examples of substances fulfilling the criteria forclassification

3.1.6.1.1 Example 1: Methanol

3.1.6.1.2 Example 2: N,N-Dimethylaniline

3.1.6.1.3 Example 3

3.1.6.1.4 Example 4

3.1.6.1.5 Example 5

3.1.6.1.6 Example 6

3.1.6.1.7 Example 7: 2,3-Dichloropropene

3.1.6.1.8 Example 8

3.1.6.1.9 Example 9

3.1.6.2 Examples of substances not fulfilling the criterigor classification
3.1.6.2.1 Example 10

3.1.6.3  Examples of mixtures fulfilling the criteria for classification
3.1.6.3.1 Example 11
3.1.6.3.2 Example 12 a

3.1.6.4 Examples of mixtures not fulfilling the criteria for classification
3.1.6.4.1 Example 12 b

3.1.7 References
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3.2 SKIN CORROSION/IRRITATION
3.2.1 Definitions for classification for skin corrosion/irritation
3.2.2 Classification of substances for skin corrosion/iritation

3.2.2.1 Identification of hazard information

3.2.2.1.1 Identification of human data

3.2.2.1.2 lIdentification of non human data
3.2.2.1.2.1Consideration of physico-chemical properties
3.2.2.1.2.2Non-testing methods: (Q)SARs and expert systems
3.2.2.1.2.3Testing-methods: pH and acid/alkaline reserve
3.2.2.1.2.4Testing methods:/n vitro methods
3.2.2.1.2.5Testing methods:/n vivo data
3.2.2.2  Classification criteria
3.2.2.3  Evaluation of hazard information

3.2.2.3.1 Evaluation of human data

3.2.2.3.2 Evaluation of non human data
3.2.2.3.2.1In vitro data
3.2.2.3.2.2In vivo data

3.2.2.3.3 Weight of evidence
3.2.2.4  Decision on classification
3.2.2.5  Setting of specific concentration limits

3.2.2.6 Decision logic for classification of substances

3.23 Classification of mixtures for skin corrosion/irrit ation
3.2.3.1 Identification of hazard information
3.2.3.2 Classification criteria

3.2.3.2.1 When data are available for the complete mixture
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3.2.3.2.1.1Mixtures with extreme pH
3.2.3.2.2 When data are not available for the complete mixtue: bridging principles
3.2.3.2.3 When data are available for all components or onlyor some components

3.2.3.2.3.1Components that should be taken into account for t purpose of
classification

3.2.3.2.3.2The additivity approach is applicable
3.2.3.2.3.3The additivity approach is not applicable

3.2.3.3  Generic concentration limits for substances triggang classification of
mixtures

3.2.3.3.1 When the additivity approach is applicable

3.2.3.3.2 When the additivity approach is not applicable

3.2.3.4  Decision logic for classification of mixtures

3.24 Hazard communication in form of labelling for skin corrosion/irritation
3.2.4.1 Pictograms, signal words, hazard statements and pecautionary statements

3.2.4.2  Additional labelling provisions

3.25 Re-classification of substances and mixtures clafsd for skin
corrosion/irritation according to DSD and DPD

3.2.5.1 Is direct “translation” of classification and labelling possible?

3.25.2 Re-evaluation of data

3.2.6 Examples of classification for skin corrosion/irritation

3.2.6.1 Examples of substances fulfilling the criteria forclassification
3.2.6.1.1 Example 1: Standard test according to OECD TG 404 ith three animals

3.2.6.1.2 Example 2: Test carried out with one animal with aest substance which is
suspected as corrosive

3.2.6.1.3 Example 3a: Test carried out with more than three aimals
3.2.6.1.4 Example 3b: Test carried out with more than three aimals

3.2.6.2 Examples of mixtures fulfilling the criteria for classification
3.2.6.2.1 Example 4
3.2.6.2.2 Example 5
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Examples of mixtures not fulfilling the criteria for classification

3.2.6.3.1 Example 6

3.2.7

3.3

3.3.1

3.3.2

3.3.2.1

3.3.211

3.3.2.1.2
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3.3.3.1.1 Identification of existing human data
3.3.3.2 Classification criteria

3.3.3.2.1 When data are available for the complete mixture
3.3.3.2.1.1Mixtures with extreme pH

3.3.3.2.2 When data are not available for the complete mixtue: bridging principles

3.3.3.2.3 When data are available for all components or onljor some components
of the mixture

3.3.3.2.3.1Components that should be taken into account for th purpose of
classification

3.3.3.2.3.2The additivity approach is applicable
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3.3.3.3.1 When the additivity approach is applicable

3.3.3.3.2  When the additivity approach is not applicable

3.3.3.4  Decision logic

3.34 Hazard communication in form of labelling for serious eye damage/eye
irritation

3.3.4.1  Pictograms, signal words, hazard statements and pecautionary statements
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damage/eye irritation according to DSD and DPD

3.3.5.1 Is direct “translation” of classification and labelling possible?

3.35.2 Re-evaluation of data

3.3.6 Examples of classification for serious eye damagggirritation

3.3.6.1  Examples of substances fulfilling the criteria forclassification
3.3.6.1.1 Example 1: Standard test according to OECD TG 405 ith three animals
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3.3.6.1.2 Example 2: Test carried out with more than 3 rabbit

3.3.6.2  Examples of mixtures fulfilling the criteria for classification

3.3.6.2.1 Example 3: Application of the additivity approach for mixtures containing
ingredients without SCLs

3.3.6.2.2 Example 4: Application of the additivity approach for mixtures containing
ingredients which may have SCLs

3.3.6.2.3 Example 5: Application of the additivity approach for mixtures containing
ingredients which may have SCLs

3.3.7 References

3.4 RESPIRATORY OR SKIN SENSITISATION

3.4.1 Definitions and general considerations for respiratry or skin sensitisation
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3.4.2.1 Identification of hazard information
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3.4.2.3.4.2Guinea Pig Maximisation Test (GPMT, OECD TG 406)
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3.4.2.5  Setting of specific concentration limits
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GERM CELL MUTAGENICITY

Definitions and general considerations for classigation for germ cell
mutagenicity

Classification of substances for germ cell mutagecity

Identification of hazard information
Identification of human data

Identification of non human data

3.5.2.2 Classification criteria for substances

3.5.2.3

Evaluation of hazard information
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Hazard communication in form of labelling for germ cell mutagenicity
Pictograms, signal words, hazard statements and pcautionary statements

Additional labelling provisions

Re-classification of substances classified for geroell mutagenicity
according to DSD and DPD

CARCINOGENICITY
Definitions and general considerations for classifation for carcinogenicity

Classification of substances for carcinogenicity
Identification of hazard information
Classification criteria for substances

Evaluation of hazard information

3.6.2.3.1 Specific considerations for classification

3.6.2.3.2 Additional considerations for classification
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3.6.2.6

3.6.3
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3.6.3.1.1 When data are available for all ingredients or onlyfor some ingredients

3.6.3.1.2 When data are available for the complete mixture
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3.6.4 Hazard communication in form of labelling for carcinogenicity

3.6.4.1  Pictograms, signal words, hazard statements and ptautionary statements

3.6.4.2  Additional labelling provisions

3.6.5 Re-classification of substances and mixtures clafied for carcinogenicity

according to DSD and DPD

3.65.1 Some additional considerations for re-classificatio

3.6.6 Examples of classification for carcinogenicity

3.6.7 References

3.7 REPRODUCTIVE TOXICITY

3.7.1 Definitions and general considerations for reprodutive toxicity

3.7.1.1 Special considerations on effects on or via lactatn

3.7.2 Classification of substances for reproductive toxity
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3.7.2.2.2 Substances causing effects on or via lactation
3.7.2.3  Evaluation of hazard information
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3.7.2.3.2 Study design

3.7.2.3.3 Evaluation of evidence relating to effects on or wilactation
3.7.2.4  Decision on classification

3.7.2.5  Setting of specific concentration limits
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3.7.2.6  Decision logic

3.7.3 Classification of mixtures for reproductive toxicity

3.7.3.1  Classification criteria
3.7.3.1.1 When data are available for the individual ingrediats
3.7.3.1.2 When data are available for the complete mixture

3.7.3.1.3 When data are not available for the complete mixtue: bridging principles
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3.7.3.2  Decision logic

3.74 Hazard communication in form of labelling for reproductive toxicity
3.7.4.1  Pictograms, signal words, hazard statements and ptautionary statements

3.7.4.2  Additional labelling provisions

3.7.5 Re-classification of substances and mixtures clafied for reproductive
toxicity according to DSD and DPD

3.7.5.1 Isdirect “translation” of classification and labelling possible?

3.8 SPECIFIC TARGET ORGAN TOXICITY — SINGLE EXPOSURE (S TOT-
SE)
3.8.1 Definitions and general considerations for STOT-SE

3.8.2 Classification of substances for STOT-SE
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3.8.2.1.1 Identification of human data
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3.8.2.2.1 Guidance values
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3.8.2.4.1 Evaluation of human data
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3.8.2.4.5 Weight of evidence

3.8.25 Decision on classification of substances
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3.8.2.6  Setting of specific concentration limits for STOT-&

3.8.2.7  Decision logic

3.8.3 Classification of mixtures for STOT-SE
3.8.3.1 Identification of hazard information

3.8.3.2 Classification criteria for mixtures

3.8.3.2.1 When data are available for the complete mixture
3.8.3.2.2 When data are not available for the complete mixtue: bridging principles

3.8.3.2.3 When data are available for all components or onljor some components
of the mixture

3.8.3.2.4 Components of a mixture that should be taken into @ount for the purpose
of classification

3.8.3.3  Generic concentration limits for substances triggeng classification of
mixtures for STOT-SE

3.8.3.4  Decision logic for mixtures

3.84 Hazard communication in form of labelling for STOT-SE
3.8.4.1 Pictograms, signal words, hazard statements and ptautionary statements
3.8.4.2  Additional labelling provisions

3.8.4.3 Is direct “translation” of Classification and Labelling possible for STOT-SE
substances?

3.84.4 Re-evaluation of the STOT-SE data

3.8.5 Examples of classification for STOT-SE

3.8.5.1  Examples of substances fulfilling the criteria forclassification
3.8.5.1.1 Example 1: Methanol
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3.8.5.1.2 Example 2: Tricresyl phosphate
3.8.5.1.3 Example 3: Sulfur dioxide

3.8.5.1.4 Example 4: Toluene

3.8.5.2 Examples of substances not fulfilling the criterigor classification
3.8.5.2.1 Example 5: ABC
3.8.5.2.2 Example 6:N,N-Dimethylaniline

3.9 SPECIFIC TARGET ORGAN TOXICITY — REPEATED EXPOSURE
(STOT-RE)

3.9.1 Definitions and general considerations for STOT-RE

3.9.2 Classification of substances for STOT-RE
3.9.2.1 Identification of hazard information
3.9.2.1.1 Identification of human data
3.9.2.1.2 Identification of non human data
3.9.2.2 Classification criteria for substances
3.9.2.3  Evaluation of hazard information
3.9.2.3.1 Evaluation of human data
3.9.2.3.2 Evaluation of non human data
3.9.2.3.3 Conversions
3.9.2.3.4 Weight of evidence
3.9.2.4  Decision on classification
3.9.2.5 Additional considerations
3.9.2.5.1 Irritating/corrosive substances
3.9.2.5.2 Hematotoxicity
3.9.2.5.3 Mechanisms not relevant to humans (CLP Annex I, 3.2.8.1. (e))
3.9.2.5.4 Adaptive responses (CLP Annex I, 3.9.2.8.1. (d))

3.9.2.5.5 Post-observation periods in 28 day and 90 day stuzh
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3.9.2.6  Setting of specific concentration limits

3.9.2.7 Decision logic for classification of substances

3.9.3 Classification of mixtures for STOT-RE
3.9.3.1 Identification of hazard information
3.9.3.2 Classification criteria for mixtures
3.9.3.3 When data are available for the complete mixture
3.9.3.3.1 When data are not available for the complete mixtue: bridging principles

3.9.3.3.2 When data are available for all components or onlyor some components
of the mixture

3.9.3.3.3 Components of a mixture that should be taken into @ount for the purpose
of classification

3.9.3.4  Generic concentration limits for substances triggang classification of
mixtures

3.9.3.5 Decision logic for mixtures
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3.94 Hazard communication in form of labelling for STOT RE
3.9.4.1 Pictograms, signal words, hazard statements and pcautionary statements

3.9.4.2  Additional labelling provisions

3.95 Re-classification of substances and mixtures clafisd for STOT-RE
according to DSD and DPD

3.9.5.1 Is direct “translation” of classification and labelling possible for STOT-RE
substances?

3.95.2 Re-evaluation of the STOT-RE data

3.9.6 Examples of classification for STOT-RE

3.9.6.1 Examples of substances fulfilling the criteria forclassification
3.9.6.1.1 Example 1. Hydroxylamine / Hydroxylamonium salts ((AS no. 7803-49-8)

3.9.6.1.2 Example 3: XYZ
3.9.6.2 Examples of substances not fulfilling the criterigor classification

3.9.6.2.1 Example 4: MCCPs (Medium Chain Chlorinated Paraffins) = Alkanes, Ga-
17, Chloro- (EC No 287-477-0; CAS No 85535-85-9)

3.9.6.3  Examples of mixtures fulfilling the criteria for classification
3.9.6.3.1 Example 5:
3.9.6.3.2 Example 6
3.9.6.3.3 Example 7
3.9.6.3.4 Example 8
3.9.6.4  Example of mixtures not fulfilling the criteria for classification

3.9.6.4.1 Example 9

3.9.7 References
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4 PART 4: ENVIRONMENTAL HAZARDS
4.1 HAZARDOUS TO THE AQUATIC ENVIRONMENT
411 Introduction

Guidance for the application of the criteria comgreffects on the aquatic compartment was
developed by OECD and incorporated as Annexes 918nih the “Globally Harmonised
System of classification and labelling of chemic@®N GHS)” (United Nations GHS (Rev.
3) 2009)).

The text in this chapter, and even more so in sofrthe Annexes to this chapter, is largely
based on the text in UN GHS (Rev. 3, 2009). Theaute given in Annexes 9 and 10 of UN
GHS relates to substances, but not mixtures. Sarte pave therefore been slightly revised
to take into account recent developments and additiguidance documents provided by
ECHA. Furthermore guidance on the classificatiomuktures has been brought into this
chapter as well as classification examples for lsothstances and mixtures.

4.1.2 Scope

Annex |: 4.1.1.3.1Classification of substances and mixtures for mmwnental hazards requires the

identification of the hazards they present to thaatic environment. The aquatic environment is
considered in terms of the aquatic organisms ftlkatih the water, and the aquatic ecosystem of
which they are part. The basis, therefore, of tamitification of acute (short-term) and long-tefm

hazards is the aquatic toxicity of the substancmigture, although this shall be modified by taking

account of further information on the degradatiod Bioaccumulation behaviour, if appropriate.

The classification scheme has been developed wi¢h abjective of identifying those
chemicals that present, through their intrinsicperties, a hazard to the aquatic environment
covering the aquatic freshwater and marine ecosystEor most substances, the majority of
data available addresses this environmental compait The classification scheme is
limited in scope in that it does not, as yet, idewaquatic sediments, nor higher organisms at
the top end of the aquatic food-chain, althouglsé¢h@ay to some extent be covered by the
criteria selected.

Although limited in scope, it is widely acceptedthhis compartment is vulnerable, in that it
is the receiving environment for many harmful sahses, and the organisms that live there
can be very sensitive. It is also complex since sysgem that seeks to identify hazards to the
environment must seek to define those effectsringeof wider effects on ecosystems rather
than on individuals within a species or populatibiewever, for practical reasons a limited
set of specific properties has been selected tlhrougch the acute (short-term) and long-
term hazards, can be best described: acute adaatoity; chronic aquatic toxicity; lack of
rapid degradability; and potential or actual biaanalation. Relevant definitions for aquatic
hazard classification of substances i.e. acuteoaraihronic aquatic toxicity, availability and
bioavailability to the aquatic environment are m#tl in the CLP Regulation, Annex I,
Section 4.1.1.1. Some further guidance can be \dewehe IR/CSA®, Chapter B.6.3. The
rationale for the selection of these propertiehasneans to define the aquatic hazard will be
described in more detail in the following sectiafshis guidance.

3 IR/CSA ... Guidance on Information Requirements @heémical Safety Assessment (ECHA, 2008).
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4.1.3 Classification of substances hazardous to the aguatenvironment

4.1.3.1 Information applicable for classification of substances hazardous to the
aquatic environment

4.1.3.1.1 Substance properties used for classification

Generally speaking, in deciding whether a substasiueuld be classified, a search of
appropriate databases and other sources of datddshe made for at least the following
substance properties: water solubility, octanoléwvgiartition coefficient (log k), acute
aquatic toxicity (L(E)Go), chronic aquatic toxicity (NOEC or equivalent £, degradation
(evidence of rapid degradability, hydrolysis) andiodecumulation (preferably
bioconcentration factor in fish (BCF)). Other infzation might be considered on a case-by-
case basis.

Although not used directly in the criteria, the arasolubility and stability data are important
since they are a valuable help in the data intempo: of the other properties. However,
water solubility may be difficult to determine aisdfrequently recorded as simply being low,
insoluble or less than the detection limit. Thisyntaeate problems in interpreting aquatic
toxicity and bioaccumulation studies (see also AnHB. Hydrolysis data (Test Methods
Regulation (EC) Ri440/2008; OECD Test guideline 111) and informatonthe hydrolysis
products as well as their behaviour in water mighthelpful as well. As an example, for
substances where the degradation half-lifesgDiE less than 12 hours, environmental effects
are likely to be attributed to the hydrolysis protturather than to the parent substance itself
(IR/ICSA, Chapter R7.8).

4.1.3.1.2 Information and data availability

Annex |: 4.1.1.2.2Preferably data shall be derived using the statiskd test methods referred|to
in Article 8(3). In practice data from other stardised test methods such as national methods [shall
also be used where they are considered as equivsiérere valid data are available from non-
standard testing and from non-testing methodsgetkkall be considered in classification provided
they fulfil the requirements specified in sectionflAnnex XI to Regulation (EC) No 1907/2006.
In general, both freshwater and marine speciesitgxdata are considered suitable for use in
classification provided the test methods used argvalent. Where such data are not available
classification shall be based on the best availdata. See also part 1 of Annex | to Regulation
(EC) No 1272/2008.

The data used to classify a substance can be drawndata required for other regulatory
purposes as well as the relevant literature. A remalb internationally recognised databases
exist which can act as a good starting point. Sdatabases vary widely in quality and
comprehensiveness and it is unlikely that any oagalzhse will hold all the information
necessary for classification to be made. Some datsbspecialise in aquatic toxicity and
others in environmental fate. Information can ab&ogathered from data submitted under
plant protection products and/or biocidal produetgslation.

Non-testing information

Information derived from (Q)SAR and read-acrossuging and categorisation can also be
used, see also IR/CSA, Chapter R.6.

“if available, preference is given to gCsee OECD 2006
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Information sources

IR/ICSA Chapter R.3.4.1 specifies a selection oélfreavailable databases and databanks
which might be consulted for classification purposAll ECHA guidance documents are
available on the Agency's websitdtifd:/echa.europa.eu/web/guest/support/guidanee-on
reach-and-clp-implementation).

Data can also be found through #@hemPortalwhich is a global portal to information on
chemical substances. The eChemPortal provides satees number of databases, including
the OECD HPV (Existing Chemicals Database) andSii¥S UNEP (Screening Information
Dataset for High Volume Chemicals). The eChemPastaurrently hosted by the OECD:
(http://www.echemportal.ory/

Further guidance is given in Annex V to this docuaime

4.1.3.2 Evaluation of available information
4.1.3.2.1 General considerations

The term substance covers a wide range of chen(i®é#>, Chapter 3) many of which pose

challenges to a classification system based od ggieria. This section will thus provide

some guidance on how these challenges can bewigalbased both on experience in use
and clear scientific rationale.

The range of interpretational problems can be akenand as a result such interpretation
will always rely on the ability and expertise oktindividuals responsible for classification.
However, it is possible to identify some commonlgcarring difficulties and provide
guidance. Such difficulties can fall into a numbépverlapping issues:

(@ The difficulty in applying the current tesbpedures to some types of substances;

(b) The difficulty in interpreting the data derd/éoth from these “difficult to test”
substances and from other substances;

(c) The difficulty in interpretation of diverse tdaets derived from a wide variety of
sources (e.g. Weight of Evidence).

(d)  The difficulty of interpreting ‘other’ infenation

Regarding the use of test data, in general, orlghbte information (i.e. with a Klimisch
reliability score of 1 (reliable without restrictis) or 2 (reliable with restrictions)) should be
used for classification purposes. However, goodityudata may not always be available for
all trophic levels. It will be necessary to considata of lower quality for those trophic levels
for which good quality data are not available. Gdesation of such data, however, will also
need to consider the difficulties that may haveeettd the likelihood of achieving a valid
result. For larger data sets, preference shouldgiven to information with Klimisch score 1,
while information with Klimisch score 2 can be usasl supporting information. For more
information on the Klimisch reliability scoring sgsn, see IR/CSA, Chapter R.4.2.

4.1.3.2.2 Substances difficult to test

For many organic substances, the testing and netiaton of data present no problems when
applying both the relevant Test Methods Regula(i®8) N° 440/2008 and/or OECD Test

> INS means Guidance on Identification and Namingulfstances in REACH (ECHA, 2007)
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Guidelines and the classification criteria. There a number of typical interpretational
problems, however, that can be characterised bpgrtyerties of the substance being studied.
These are commonly called “difficult substances”:

(@ poorly soluble substanceshese substances are difficult to test becausg th
present problems in the preparation of a test isolutmaintenance of test
concentrations and verification of exposure duraguatic toxicity testing. In
addition, many available data for such substan@es lbeen produced using
“solutions” in excess of the water solubility reswd in major interpretational
problems in defining the true L(E3or NOEC/EG for the purposes of
classification. Interpretation of the partitionibghaviour can also be problematic
where the poor solubility in water and octanol rhaycompounded by insufficient
sensitivity in the analytical method. Water solitpimay be difficult to determine
and is frequently recorded as simply being lesa tha detection limit, creating
problems in interpreting both aquatic toxicity abiaccumulation studies. In
biodegradation studies, poor solubility may resultow bioavailability and thus
lower than expected biodegradation rates. The fapezst method or the choice of
procedures used can thus be of key importance;

(b) unstable substancesuch substances that degrade (or react) rapidihe test
system present both testing and interpretatior@blems. It will be necessary to
determine whether the correct methodology in liria whe guidance provided in
section 4.1.3.3 has been used, whether it is thbstawce or the
degradation/reaction product that has been temtetwhether the data produced is
relevant to the classification of the parent suixrsta

(c) volatile substancesuch substances that can clearly present tqetiems when
used in open systems should be evaluated to emsi@guate maintenance of
exposure concentrations. Loss of test materialndubiodegradation testing is
inevitable in certain methods and will lead to miisrpretation of the results;

(d) complex or multi-constituefft substancessuch substances, for example, complex
hydrocarbons , or other UVCBsubstances, frequently cannot be dissolved into a
homogeneous solution, and the multiple componeatsemonitoring impossible.
For organics, consideration therefore needs toinmngo using the data derived
from the testing of water-accommodated fraction&\P4) for aquatic toxicity, and
the use of such data in the classification scig@mdiodegradation,
bioaccumulation, partitioning behaviour and watukility all present problems
of interpretation, where each component of thesaptex or multi-constituent
substances may behave differently;

(e) polymers such substances frequently comprise a wide rahgelecular masses,
which individually might have different water sailities. Special methods are
available to determine the water soluble fractiod ¢hese data will need to be
used in interpreting the test data against theifileegtion criteria;

“ Further definitions are provided in the Guidanae Identification and Naming of Substances (INS) in
REACH (ECHA, 2007).

*” UVCB means Substances of Unknown or Variable caitipn, Complex reaction products or Biological
materials, see Chapter 4.3 in INS.

“8 Note that the toxicity is sometimes expressed lag, lrelated to the lethal loading level. This loadlagel
from the WSF or WAF may be used directly in thessification criteria (see also Annex 1.4.5 of thisdance
document).
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inorganic compounds and metafgich substances, which can interact with the

media, can produce a range of aquatic toxicitigeéent on factors such as pH,
water hardness etc. Difficult interpretational peohs also arise from the testing of
essential elements that are beneficial at certaiald. For metals and inorganic
metal compounds, the concept of degradability adieapto organic compounds
has limited or no meaning. Equally the use of moawlation data should be
treated with care (see also Annex IV);

surface active substancesuch substances can form emulsions in which the
bioavailability is difficult to ascertain, even Wwitareful preparation of solutions.
Micelle formation can result in an overestimatidrihe bioavailable fraction even
when “solutions” are apparently formed. This présesignificant problems of
interpretation in each of the water solubility, tiemn coefficient, bioaccumulation
and aquatic toxicity studies;

ionisable substancesuch substances can change the extent of iamsatcording
to the level of counter ions in the media. Acidd dases, for example, will show
radically different partitioning behaviour deperglion the pH;

coloured substancesuch substances can cause problems in the glgatia plant
testing because of the blocking of incident light;

impurities some substances can contain impurities that lsange in percentage
and in chemical nature between production batdhesrpretational problems can
arise where either or both the toxicity and watdulsility of the impurities are
greater than the parent substance, thus potentiélliigncing the toxicity data in a
significant way. In general, the substance as naatwfed including impurities
should be tested and the classification shouldased on these test results. To
assess the sameness of two substances contaiairsgutie impurity in different
amount see INS, Chapter 5;

essential substancesome substances are essential to life, even hhdikg any
substance, excessive concentrations can be harfifid. can lead to complex
concentration/dose-response curves;

substances which can chelate or sequester essdati@ntsleading to the same
problems of interpretation as in (k).

For further details see the OECD Guidance Docurorrdaquatic toxicity testing of difficult
substances and mixtures (OECD 2000) and also th€SR Guidance, Chapter R.7b,
Appendix 7.8.1 and Annex I to this guidance.

4.1.3.2.3

Interpretation of data for aquatic toxicity, degradation and
bioaccumulation

4.1.3.2.3.1Aquatic toxicity

Annex |: 4.1.2.7.1Acute aquatic toxicity is normally determined ugia fish 96 hour L¢, a
crustacea species 48 hoursg@nd/or an algal species 72 or 96 hougEThese species coverl a
range of trophic levels and taxa and are considaseslirrogate for all aquatic organisms. Data on
other species (e.g.emnaspp.) shall also be considered if the test metloggois suitable. The
aquatic plant growth inhibition tests are normailynsidered as chronic tests but thesg&Gre
treated as acute values for classification purp(sssnote 2).

14

4.1.2.7.2 For determining chronic aquatic toxicity for cléissition purposes data generated
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according to the standardised test methods reféoréu Article 8(3) shall be accepted, as well| as
results obtained from other validated and inteomatily accepted test methods. The NOECs or
other equivalent EJe.g. EGo) shall be used.

Fish, crustacea and algae or other aquatic plaetested as surrogate species representing a
range of trophic levels and taxa, and the test austlare highly standardised (see Annex | for
further details). Valid data for short- and longrtetests on other species at the same trophic
level shall also be considered, provided they ap@valent in terms of species relevance,
testing conditions and test endpoints.

The purpose of classification is to characteristh ibe acute and long-term hazards in the
aquatic environment. The acute and long-term hazaegresent distinct types of hazard and
should be applied independently.

The lowest available toxicity value(s) between avithin the different trophic levels (fish,
crustacea, algae/aquatic plants) will normally ls®dito define the appropriate hazard
category(ies), although there may be circumstandege a weight of evidence approach is
required (see section 4.1.3.2.4).

Care should be taken when classifying substankesdnisable organic chemicals or organo-
metallic substances as the observed results magsxgifferent toxicities in freshwater and
marine environments and/or poorly soluble subswr{eater solubility < 1 mg/l), where
there is evidence that the acute test does notde@true measure of the intrinsic toxicity.

Relevant descriptions of the type of acute andhsomic aquatic toxicity tests have been
outlined in detail in Annex | to this guidance andIR/CSA, Sections R.7.8.3-R.7.8.4. For
classification and labelling purposes, tests usiomganisms outside the specified size
(generally smaller) and/or tests with a differiregtt duration could be used if no other
acceptable data are available.

Currentlyin vitro studies are only validated for some human healtipeimts and according
to IR/CSA, Chapters R.7.8.3-R.7.8.4, there areenily no validated fish cell systems
available for use as alternative data to deternaicte and long-term hazards within the
scope of classification and labelling.

4.1.3.2.3.2Degradation

Annex |: 4.1.2.9.1Substances that rapidly degrade can be quicklpvechfrom the environment.
While effects of such substances can occur, pdatigun the event of a spillage or accident, they
are localised and of short duration. In the absesfceapid degradation in the environment a
substance in the water has the potential to egeidity over a wide temporal and spatial scale.

4.1.2.9.20ne way of demonstrating rapid degradation usligee biodegradation screening tests
designed to determine whether an organic substanteadily biodegradable". Where such data
are not available, a BOD(5 days)/COD rati0,5 is considered as indicative of rapid degradati
Thus, a substance which passes this screeningsteshsidered likely to biodegrade "rapidly" |in
the aquatic environment, and is thus unlikely tgbesistent. However, a fail in the screening test
does not necessarily mean that the substance etildegrade rapidly in the environment. Other

environment by > 70 % in 28 days. Thus, if degradats demonstrated under environmentally
realistic conditions, then the criterion of "rapidgradability” is met.
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The definition of degradation covers both bioticoflegradation) and abiotic degradation
processes. Data on degradation properties of dawdesmay be available from standardised
tests, from other types of investigations, or thegy be estimated from the structure of the
molecules (see section 1.4). In section I1.2 of &nH to this guidance a general overview of
relevant definitions on how to use different (begdadability tests and guidance for the
interpretation of test data in the context of diasation and labelling is given. Additional
information on (bio)degradation testing methods loarfiound in IR/CSA, Chapter R.7.9. The
OECD test methods 301A-F (C.4-A to F of the TesttiMds Regulation 440/2008),
OECD310, or equivalent tests, are commonly usedetermine ‘ready biodegradability’.
Some guidance on the use of QSAR methods for dabiég is presented in IR/CSA,
Chapter R.7.9.3.1.

The paragraphs below will focus on the guidance t@eing degradability data for

classification & labelling under CLP. It should heted that the guidance on degradability
pertains primarily to individual substances. In ttese of complex or multi-constituent
substances, the proposed test approaches do mealhoallow an unequivocal interpretation

of the degradability of the individual componentt the substances. Thus, results of
biodegradability tests on complex or multi-congiti substances should be carefully
evaluated before use for classification purposesmsidered.

Annex |: 4.1.2.9.3Many degradation data are available in the forndexradation half-lives and
these can be used in defining rapid degradatiowiged that ultimate biodegradation of the
substance, i.e. full mineralisation, is achieveaimBry biodegradation does not normally suffice in
the assessment of rapid degradability unless itbeademonstrated that the degradation products
do not fulfil the criteria for classification aszadous to the aquatic environment.

4.1.2.9.4The criteria used reflect the fact that environtakdegradation may be biotic or abiotjc.
Hydrolysis can be considered if the hydrolysis piid do not fulfil the criteria for classificati@s
hazardous to the aquatic environment.

4.1.2.9.5Substances are considered rapidly degradablesienironment if one of the following
criteria holds true:

(a) if, in 28-day ready biodegradation studiedeast the following levels of degradation are
achieved:

0] tests based on dissolved organic carbon: 70 %;

(i) tests based on oxygen depletion or carbonidegeneration: 606 of theoretical
maximum.

These levels of biodegradation must be achievéldimd 0 days of the start of degradation

which point is taken as the time when 10 % of tilestance has been degraded; unless the
substance is identified as an UVCB or as a comptexti-constituent substance with
structurally similar constituents. In this cased avhere there is sufficient justification, the
10-day window condition may be waived and the pexgsl applied at 28 days, or

(b) if, in those cases where only BOD and COD data available, when the ratio pf
BODs/COD is= 0,5; or

(c) if other convincing scientific evidence is dahie to demonstrate that the substance can be
degraded (biotically and/or abiotically) in the atija environment to a level > 70 % withjn
a 28-day period.

The following decision scheme may be used as argkgaidance to facilitate decisions in
relation to rapid degradability in the aquatic @amment and classification of chemicals
hazardous to the aquatic environment.
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A substance is considered tora rapidly degradablanlessat least one of the following is
fulfilled:

(@) The substance is demonstrated to be readily biadabte in a 28-day test for ready
biodegradability. The pass level of the test (7M@C removal or 60 % theoretical
oxygen demand) must be achieved within 10 days tr@ronset of biodegradation, if
it is possible to evaluate this according to thailable test data (the ten-day window
condition may be waived for complex multi-componsuabstances and the pass level
applied at 28 days, as discussed in point 11.2.8rofex Il to this document). If this is
not possible, then the pass level should be eveduaithin a 14 days time window if
possible, or after the end of the test; or

(b) The substance is demonstrated to be ultimatelyadiegrin a surface water simulation
test with a half-life of < 16 days (correspondingat degradation of >70 % within 28
days); or

(c) The substance is demonstrated to be primarily diegrdiotically or abiotically e.g.
via hydroysis, in the aquatic environment with #-hte <16 days (corresponding to
a degradation of >70 % within 28 days), and it da demonstrated that the
degradation products do not fulfill the criteriar fdassification as hazardous to the
aguatic environment.

When these preferred data types are not availalplel degradation may be demonstrated if
one of the following criteria is justified:

(d) The substance is demonstrated to be ultimatelyadiegr in an aquatic sediment or
soil simulation test with a half-life of < 16 dagsorresponding to a degradation of >
70 % within 28 days); or

(e) In those cases where only B@&nd COD data are available, the ratio of B@IDD
is greater than or equal to 0.5. The same critesigplies to ready biodegradability
tests of a shorter duration than 28 days, if theliia furthermore is < 7 days; or

)] A weight of evidence approach based on read-agussdes convincing evidence
that a given substance is rapidly degradable.

If none of the above types of data are availabén tthe substance is considerednas
rapidly degradable. This decision may be suppobedulfiiment of at least one of the
following criteria:

0] the substance is not inherently degradable in laarent biodegradability
test; or
(i) the substance is predicted to be slowly biodegiladbip scientifically

valid QSARs, e.g. for the Biodegradation Probap#togram, the score
for rapid degradation (linear or non-linear mode().5; or

(i) the substance is considered to be not rapidly defpta based on indirect
evidence, such as knowledge from structurally simslbstances; or

(iv) no other data regarding degradability are available

The percentage degradation reached after 28 dagsdly biodegradability tests may be used
directly for the assessment of ‘rapid degradabilityno specific information on the time
window is available or if the data were derivedhatihe MITI 1 test (OECD 301C, 2006 or
C.4-E of the Test Methods Regulation 440/2008Yh&n Closed Bottle test (OECD 301D, or
C.4-F of the Test Methods Regulation 440/2008) addyt window may be used when
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measurements have not been made after 10 daysofar industrial chemicals that in terms
of composition can be seen as multi-component aonbes testing for ‘ready
biodegradability’ can lead to interpretational deshs (see Annex Il to this guidance).

Selection of test systems

As regards paragraph 4.1.2.9.5 point ¢ in AnnexCLP, the evaluation of the fulfilment of
this criterion should be conducted on a case-bg-basis by expert judgement. Test systems
that can be used to demonstrate the occurrencapaf degradability are listed in Annex Il.
This includes e.g. simulation tests under realistmnditions, mesocosms and field
monitoring.

Inherent- (OECD 302A and B, or C.9 and C.12 of Tlest Methods Regulation 440/2008)

and sewage treatment simulation (OECD 303, or @fithe Test Methods Regulation

440/2008) tests are not normally used in this cdntdue to the high levels of adapted
biomass. Anaerobic degradation tests (OECD 311/13@84 and analogous tests) do not
gualify because of the specificity of the anaerotenpartments. Also the newly defined

category of ‘Enhanced Ready Biodegradation (Scnggnlests’ in IR/CSA, Chapter R.7.9

do not qualify for use in classification and labejl as they are presently not reviewed and
internationally standardised.

Use of SARs and QSARS

The estimation of degradation via SARs and/or QS&iR&ydrolysis and biodegradation is a
rapidly developing field. The predictions from QSARodels may be considered as
contributing to a decision on ready or rapid degt@ah for classification purposes. QSAR
models should be used with great care, taking atcount the applicability domain and
validation of the models. Current practice is te ke outcome of these biodegradation
models to predict that a substance is not readilyrablable, rather thance versaThis is
because models such as BIOWIN tend to predict nodelgradability more accurately than
biodegradability. However, QSAR information canused as a part of expert judgement and
Weight of Evidence practices, for example whereyvansistent measured and predicted
data are available for a structurally analogousmmmd.

General interpretation problems and substancesulifto test

Both the UN GHS Annex 9 and the INS discuss substathat are inherently difficult to test

for biodegradability, and possible adjustments t®roome testing problems. Testing or
interpretational problems may occur with e.g. cawphulti-constituent substances, surface
active agents, highly volatile or insoluble subst®) substances that are toxic to micro-
organisms at normal test concentrations, and ulestablecules.

4.1.3.2.3.3Bioaccumulation

Annex |: 4.1.2.8.1Bioaccumulation of substances within aquatic oigfaa can give rise to toxic
effects over longer time scales even when actudkenweoncentrations are low. For organic
substances the potential for bioaccumulation skmalimally be determined by using the
octanol/water partition coefficient, usually remaitas a log k. The relationship between the lpg
Kow Of @an organic substance and its bioconcentrat®omeasured by the bioconcentration facgtor
(BCF) in fish has considerable scientific liter&twupport. Using a cut-off value of log\& 4 is
intended to identify only those substances witheal potential to bioconcentrate. While this
represents a potential to bioaccumulate, an expeatmly determined BCF provides a better
measure and shall be used in preference if avail#IBCF in fish of> 500 is indicative of the
potential to bioconcentrate for classification psgs. Some relationships can be observed between
chronic toxicity and bioaccumulation potential tasicity is related to the body burden.
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The potential for bioaccumulation is an importartecion to determine whether a chemical
substance is a potential hazard to the environniBioaccumulation of a substance into an
organism is not a hazard in itself, but should destdered in relation to potential long-term
effects. Chemical concentration and accumulatiog neault in internal concentrations of a
substance in an organism (body burden), which nramay not lead to toxic effects over
long-term exposures. Further guidance on bioaccationl is given in Annex lll to this
guidance. Bioaccumulation of metals is discusse&hinex V.

Information on actual bioaccumulation of a substantay be available from standardised
tests (e.g. Test Methods Regulation (EC)4M0/2008, OECD 305: Bioconcentration — Flow
through fish test) or information on the bioaccuatian potential, for organic substances,
may be estimated from the structure of the molecule

In general, the potential of an organic substandeidconcentrate is primarily related to the
lipophilicity of the substance. A surrogate measofdipophilicity is the n-octanol/water
partition coefficient (K,) which, for lipophilic non-ionised organic substas, undergoing
minimal metabolism or biotransformation within tlerganism, is correlated with the
bioconcentration factor. ThereforeyKis often used for estimating the bioconcentratbn
non-ionised organic substances, based on the eapielationship between log BCF and log
Kow. FOr those organic substances, estimation metaavailable for calculating the, K
Data on the bioconcentration properties of nonsediorganic substances may thus be

1. experimentally determined
2. estimated from experimentally determineg,Kor

3. estimated from K, values derived by use of Quantitative Structuretivity
Relationships (QSARS)

Experimentally derived BCF values of high qualite altimately preferred for classification
purposes. BCF results from poor or questionablditgustudies should not be used for
classification purposes if high quality data on Kg, are available. If no BCF is available for
fish species, high quality data on the BCF for sonwertebrates (e.g. blue mussel, oyster
and/or scallop) may be used as a worst case steroga

For non-ionised organic substances, experimentdiyved high quality K, values are
preferred. If no experimental data of high qualdaye available validated Quantitative
Structure Activity Relationships (QSARs) for log,/Kmay be used in the classification
process. If data are available but not validateged judgement should be used. For ionised
organic substances problems may occur with e.gnggdsain pH which may significantly
affect the water solubility and partition coeffioteof the substance. Further guidance on how
to deal with such difficulties is provided in theEOD Guidance Document on aquatic
toxicity testing of difficult substances and mix@éar(OECD 2000).
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4.1.3.2.4 Using weight of evidence in evaluations in the coaext of C&L
4.1.3.2.4.1General aspects of weight of evidence

The weight of evidence approach is described €8, Chapter B.4.4 as followsThe
weight of evidence (WoOE) approach is not a scieatlf well-defined term or an agreed
formalised concept. It involves assessing the agle®, reliability and adequacy of each
piece of available information, holding the variopgces of information up against each
other and reaching a conclusion on the hazard. Tgrecess always involves expert
judgement. It is important to document and comnaiaitiow the evidence-based approach
was used in a reliable, robust and transparent neairin

Where there is only one experimental data entrygpelpoint, classification and labelling

decisions are relatively straightforward. Howevas is often not the case when dealing with
data deficient substances or substances for whicke rthan one valid piece of data is
available for a given data element. In both situstj available information needs to be
evaluated carefully. Data deficiency may occur $abstances for which there are no, or
limited experimental data with relevance for clasation and labelling. This might be the

case for substances exempted from REACH such gmpad or substances manufactured in
guantities < 1 tonne/annum.

The taxa chosen, fish, crustacea and aquatic pthatsrepresent the “base-set” in most
hazard profiles, represent a minimum dataset féullg valid description of hazard. The
lowest of the available toxicity values will noryabe used to define the hazard category.
Given the wide range of species in the environmibet three taxa tested can only be a poor
surrogate and the lowest value is therefore takenpfecautionary reasons to define the
hazard category. In doing so, it is recognised tivadistribution of species sensitivity can be
several orders of magnitude wide, and that thetetimis be both more and less sensitive
species in the environment. Therefore, when datdimnited, the use of the most sensitive
species tested gives a cautious but acceptableitdwfi of the hazard. There are some
circumstances where it may not be appropriate ¢athes lowest toxicity value as the basis for
classification. This will usually only arise whereis possible to define the sensitivity
distribution with more accuracy than would normddly possible, such as when large datasets
are available. Such large datasets should be dedlwath due caution.

Conversely, as CLP allows the use of expert judgnmeamploying non-testing information
such as QSARs, the classification of data deficseiistances could potentially be conducted
in the absence of any experimental data.

In applying the WoOE approach, the reliability ofettexperimental information under
evaluation needs to be taken into due account.cailgj this information originates from
studies which have been ranked according to thaikth criteria. The scores assigned to the
studies may serve as an indication of the ‘weigfdt the corresponding information could
have in ‘weighing the evidence'.

4.1.3.2.4.2Guidance on WoE for data deficient substances

Either for those substances for which the standatd set of acute aquatic testing in fish,
crustacea and algae/aquatic plants is not availablhere there are data gaps, REACH
introduces the concept of an “Integrated Testigt&gy” (for further guidance see IR/CSA,
Chapter R.7B, Figure R.7.8-2). This outlines awisp approach on the use of test data and
non-testing information, such as reliable QSARs anditro testing. It outlines how the
relevant information is collected and evaluated ianithe final step, expert judgement is used
to reach an overall assessment of the aquaticitpx€ the substance under evaluation,
taking into consideration also metabolites, reacpimducts, analogues.
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For classification purposes, representative spestiesild be chosen which cover a range of
trophic levels and taxonomic groups, namely fishistacea and primary producers. Annex |
to this document also provides guidance on theetlg where no experimental data are
available:

QSARs can be relied upon to provide predictionacoite toxicity to fish, crustacea
(Daphnia and Mysid) and algae for non-electrolytesn-electrophilic, and otherwise
non-reactive substances. Care should be taken whaluating the toxicity of poorly
water soluble substances, where the quoted toxmdy be greater than the water
solubility.

4.1.3.2.4.3Guidance on WoE for substances for which more thanne valid piece of
data is available for a given data element

The best quality data should be used as the fundgairgasis for classification. Classification
should preferably be based on primary data souites.essential that test conditions be
clearly and completely articulated.

Where multiple studies for a taxonomic group arailable, all studies that are assessed to
have sufficient quality should be taken into coesation. The study showing the highest
toxicity (e.g. the one with the lowest L(B)®r NOEC or EG) should normally be chosen as
key study for aquatic hazard classification fortttexonomic group. However, in a WoE
approach, a different weight may be given to swidieespective the test results. For
example: a judgement has to be made on a caseskybesis whether Klimish 1 studies in a
dataset are given more weight than Klimish 2 swdievalid QSAR data available for the
same taxonomic group.

Lower quality information showing no or low toxigishould specifically be treated with
care, especially where the quality assessment éasaled points of concern regarding
methodology and reporting (e.g. maintenance ofdestentrations). In addition it should be
noted that substances which are difficult to testynyield apparent results that are not
indicating the true toxicity. Expert judgement wob@llso be needed for classification in these
cases.

Assessment of data quality includes assessmentdefuacy of the information for
classification purposes and an assessment of letgliance and reliability. Details on the
assessment of quality can be found in IR/CSA, Ghdpt4.

Where more than one acceptable test is availabléhto same taxonomic group, the most
sensitive (the one with the lowest L(EBy@r NOEC/EGy) is generally used for classification.
However, this must be dealt with on a case-by-bases. When larger data sets (four or more
values) are available for the same species, thengemr mean of toxicity values may be used
as the representative toxicity value for that specin estimating a mean value, it is not
advisable to combine tests of different speciesiwita taxonomic group or in different life
stages or tested under different conditions ortchmaThis implies that for substances, where
four or more ecotoxicity data on the same speaielsemdpoint are available, the data should
be grouped, and the geometric mean used as aeafabge toxicity value for that species.

In case of very large data sets meeting the aitéar applying the Species Sensitivity
Distribution (SSD) approach (see IR/CSA, ChaptetOR. statistical techniques (e.g. HC
derivation) can be considered to estimate the aguixicity reference value for
classification (equivalent to using the lowestsE©@r NOEC), in a weight of evidence
approach.
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4.1.3.2.4.40utliers

The WoE approach would also address potentialaysilisince as a starting point, all data
points for a specific trophic level/taxonomic growpuld be considered to come from the
same sensitivity distribution. Only if a sufficigntlarge number of data were available,
appropriate statistical tests would be performedanfirm or disprove a particular value as
an outlier.

The issue of possible ‘outliers’, which may expsrticularly in large data sets can be tackled
according to a proposal in IR/CSA, Chapter R.718.4.

4.1.3.2.4.5Weight of evidence in degradation

Where multiple or conflicting datasets exist fosiagle chemical, the most reliable data
should be selected first, and subsequently a “weaifjavidence” approach followed based on
these data. This implies that if both positive.(above the pass level) and negative results
(below pass level) have been obtained for a substanrapid degradability tests, then the
data of the highest quality and the best documientathould be used for determining the
rapid degradability of the substance. Thus, givee tonservative nature of ready
biodegradability tests positive results could bedusrespective of negative results when the
scientific quality is good and the test conditicar® well documented, i.e. the guideline
criteria are fulfilled. See Annex Il for further igiance.

4.1.3.2.4.6Weight of evidence in bioaccumulation
When conflicting bioaccumulation data is availalsiee Annex Il for guidance.

4.1.3.3 Classification categories and criteria
4.1.3.3.1 Outline of the core classification system

Annex I: 4.1.2.2. The core classification system for substances istsn®f one acute hazard
classification category and three long-term hazdadsification categories. The acute and the long-
term hazard classification categories are apphiddpendently.

Annex I: 4.1.2.3.The criteria for classification of a substanceategory Acute 1 are defined on the
basis of acute aquatic toxicity data only (@ LCsp). The criteria for classification of a substance
into the categories Chronic 1 to 3 follow a tieegagproach where the first step is to see if avaslabl
information on chronic toxicity merits long-term Zad classification. In absence of adequate
chronic toxicity data, the subsequent step is talioe two types of information, i.e. acute aquatic
toxicity data and environmental fate data (degréitjaband bioaccumulation data) (see Figure
4.1.1).
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Figure 4.1.1
Categories for substances long-term hazardous

to the aquatic environment

Are there
adequate chroni
toxicity data available
for all three
trophic levels?

Classify according to the criteria given in Tabl&.a(b)(i)
or 4.1.0(b)(ii) depending on information on rapid
degradation

Assess both:

Are there
adequate chronic
toxicity data available
for one or two
trophic levels?

(a) according to the criteria given in Table 4.0)({ or
4.1.0(b)(ii) (depending on information on rapid
Yes degradation), and

(b) (if for the other trophic level(s) adequate tactoxicity
data are available) according to the criteria given
Table 4.1.0(b)(iii),

and classify according to the most stringent outcom

Are there
adequate acute
toxicity data
available?

Classify according to the criteria given in Tabl&.a(b)(iii)

4.1.2.1.The system for classification recognises that titensic hazard to aquatic organisms is
represented by both the acute and long-term haghra substance. For the long-term hazard
separate hazard categories are defined represengragation in the level of hazard identified. The
lowest of the available toxicity values between amihin the different trophic levels (fish,
crustacean, algae/aquatic plants) shall normally used to define the appropriate hazard

category(ies). There are circumstances, howeverenwh weight of evidence approach|is
appropriate.

Where adequate chronic toxicity data exist forttiree trophic levels and the lowest chronic
toxicity value (that normally would define the appriate hazard category) is below or equal
to 1 mg/l, a long-term hazard classification is raated. The actual category is also
depending on the information on rapid degradation.

While recognising that for packaged goods the ltmmgy hazard represents the principal
concern, it must also be recognised that chronicity data are expensive to generate and
generally not readily available for most substan€esthe other hand, acute toxicity data are
more often readily available than chronic toxicitgta, or can be generated according to
highly standardised test protocols. It is this adaxicity which has therefore been used as
the core property in defining both the acute arellting-term hazard if no adequate chronic
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test data are available. Nevertheless, it has beeognised that chronic toxicity data, if
available, should be preferred in defining the kbeign hazard category.

Chronic toxicity data (ECx or NOEC) would normalbyerride acute data for long-term
hazard classification. However, when assessin@gdeguacy there may be some cases (such
as data poor substances) where the chronic datatdepresent the species that is considered
the most sensitive in available short-term testssuch cases the classification should be
based on the data (acute or chronic) that givemtbst strict classification and M-factor.

The combination of chronic toxicity and degradatmoperties reflects the potential hazard
of a substance. Substances that do not rapidlyadedrave a higher potential for longer term
exposures and therefore should be classified i@ severe category than substances which
are rapidly degradable.

A review of the existing adequate appropriate atmteity data and environmental fate data
(degradability and bioaccumulation) is required those trophic levels where adequate
chronic toxicity data may be absent; to decide lbrrg-term hazard classification may be
warranted.

While recognising that acute toxicity itself is reosufficiently accurate predictor of chronic
toxicity to be used solely and directly for estabihg hazard, it is considered that, in
combination with either a potential to bioaccumallfte. experimentally determined BGF
500 or, if absent, the log & = 4) or potential longer term exposure (i.e. lackrapid
degradation) it can be used as a suitable surrdgatelassification purposes. Substances
rapidly degrading that show acute toxicity withigngficant degree of bioaccumulation will
normally show chronic toxicity at a significantlpwer concentration. Equally, substances
that do not rapidly degrade have a higher poteftiabiving rise to longer term exposures
which again may result in long-term toxicity beirgglised.

The hazard categories for acute and chronic aqgt@ticity and their related criteria are set
out in CLP, Annex |, Section 4.1, Table 4.1.0.

Annex |: Table 4.1.0
Classification categories for hazardous to the aqu@& environment

(a) Acute (short-term) aquatic hazard
Category Acute 1:(Note 1)

96 hr LG, (for fish) < 1 mg/l and/or
48 hr EG, (for crustacea) < 1 mg/l and/or
72 or 96 hr Erg, (for algae or other aquatic plants) <1 mg/l. (Note 2)
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(b) Long-term aquatic hazard

(i) Non-rapidly degradable substances (Note 3) fawhich there are adequate chronic toxicity

data available

Category Chronic 1: (Note 1)

Chronic NOEC or EC(for fish)
Chronic NOEC or EC(for crustacea)
Chronic NOEC or EC(for algae or other aquatic plants)

Category Chronic 2:

Chronic NOEC or EC(for fish)
Chronic NOEC or EC(for crustacea)

Chronic NOEC or ECx (for algae or other aquaticfda

<0,1 mg/l and/or
<0,1 mg/l and/or

<0,1 mgl/l.

<1 mg/l and/or
<1 mg/l and/or

<1 mgl/l.

(i) Rapidly degradable substances (Note 3pr which there are adequate chronic toxicity

data available

Category Chronic 1: (Note 1)

Chronic NOEC or E¢(for fish)
Chronic NOEC or EC(for crustacea)
Chronic NOEC or EC(for algae or other aquatic plants)

Cateqgory Chronic 2:

Chronic NOEC or EC(for fish)
Chronic NOEC or EC(for crustacea)
Chronic NOEC or EC(for algae or other aquatic plants)

Cateqgory Chronic 3:

Chronic NOEC or EC(for fish)
Chronic NOEC or EC(for crustacea)

Chronic NOEC or ECx (for algae or other aquatictda

<0,01 mg/l and/or
<0,01 mg/l and/or

<0,01 mg/I

<0,1 mg/l and/or
<0,1 mg/l and/or

<0,1 mg/l

<1 mg/l and/or
<1 mg/l and/or

<1 mg/l.
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(iif) Substances for which adequate chronic toxicit data are not available

Category Chronic 1: (Note 1)

96 hr LG, (for fish) <1 mg/l and/or
48 hr EG, (for crustacea) <1 mg/l and/or
72 or 96 hr Erg, (for algae or other aquatic plants) <1 mgl/l. (Note 2)

and the substance is not rapidly degradable atitécexperimentally determined BEH500 (or, if
absent, the log i, = 4). (Note 3).

Category Chronic 2:

96 hr LG, (for fish) >1 to<10 mg/l and/or
48 hr EG, (for crustacea) >1 to<10 mg/l and/or
72 or 96 hr Erg, (for algae or other aquatic plants) >t mgl/l. (Note 2)

and the substance is not rapidly degradable atitéaexperimentally determined BEH500 (or, if
absent, the log i, = 4). (Note 3).

Category Chronic 3:

96 hr LG, (for fish) > 10 to< 100 mg/l and/or
48 hr EG, (for crustacea) > 10 to< 100 mg/l and/or
72 or 96 hr Erg, (for algae or other aquatic plants) > 1&tb00 mg/l. (Note 2)

and the substance is not rapidly degradable atitoexperimentally determined BEF500 (or, if
absent, the log &, = 4). (Note 3).

NOTE 1: When classifying substances as Acute Categorydbafhronic Category 1 it i$
necessary at the same time to indicate then aptpM-factor(s) (see table 4.1.3).

NOTE 2: Classification shall be based on the EBygJ= ECs, (growth rate)]. In
circumstances where the basis of the,GE not specified or no Ekgis recorded, classification
shall be based on the lowest & @vailable.

NOTE 3: When no useful data on degradability are availabéther experimentally
determined or estimated data, the substance shmutdgarded as not rapidly degradable.

Classifications may also be made in cases whege atat not available on all three trophic
levels. In these cases, the classification may uigest to further information becoming
available. In general, all the data available wiled to be considered prior to assigning a
classification. Where good quality data are notilalsée, lower quality data will need to be
considered. In these circumstances, a judgemehh@ed to be made regarding the true level
of hazard. For example, where good quality dataawadable for a particular species or taxa,
this should be used in preference to any lowerityudhta which might also be available for
that species or taxa. However, good quality datg nta always be available for all trophic
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levels. It will be necessary to consider data @fdoquality for those trophic levels for which
good quality data are not available. Consideratbsuch data, however, will also need to
consider the difficulties that may have affected likelihood of achieving a valid result. For
example, the test details and experimental desigy loe critical to the assessment of the
usability of some data, such as that from hydroafty unstable chemicals, while less so for
other chemicals. Such difficulties are describethfer in Annex | to this guidance.

Normally, the identification of hazard, and hende tclassification will be based on
information directly obtained from testing of thebstance being considered. There are
occasions, however, where this can create diffesilor the outcomes do not conform to
common sense. For example, some chemicals, althstagke in the bottle, will react rapidly
(or slowly) in water giving rise to degradation guats that may have different properties.
Where such degradation is rapid, the availabledat will frequently define the hazard of
the degradation products since it will be thes¢ llaae been tested. These data may be used
to classify the parent substance in the normal \Wayvever, where degradation is slower, it
may be possible to test the parent substance arsdgbnerate hazard data in the normal
manner. The subsequent degradation may then baleoed in determining whether an acute
or long-term hazard category should apply. Therey ln@a occasions, however, when a
substance so tested may degrade to give rise toor@ fmazardous product. In these
circumstances, the classification of the parent mammd should take due account of the
hazard of the degradation product, and the ratewlth it can be formed under
normalenvironmental conditions (for detailed infation please check also the Annexes to
this guidance).

4.1.3.3.2 The “safety net”

4.1.2.4The system also introduces a "safety net" clasdifin (referred to as category Chronic|4)
for use when the data available do not allow cligssion under the formal criteria for acute 1|or
chronic 1 to 3 but there are nevertheless somengsofor concern (see example in Table 4.1.0)

Annex I: 4.1.2.6.Table 4.1.0. continued
“Safety net” classification

Chronic Cateqgory 4

Cases when data do not allow classification unbderabove criteria but there are nevertheless
some grounds for concern. This includes, for exampborly soluble substances for which [no
acute toxicity is recorded at levels up to the watdubility (Note 4), and which are not rapidly
degradable in accordance with Section 4.1.2.9.5 lenck an experimentally determined BCF
> 500 (or, if absent, a log J§ = 4), indicating a potential to bioaccumulate, whiefll be
classified in this category unless other scientdiddence exists showing classification to |be
unnecessary. Such evidence includes chronic tgxM@®ECs > water solubility or > 1 mg/l, or
other evidence of rapid degradation in the envireminthan the ones provided by any of the
methods listed in Section 4.1.2.9.5.

NOTE 4: "No acute toxicity" is taken to mean that the L(&]€) is/are above the wategr
solubility. Also for poorly soluble substances, t@vesolubility < 1 mg/l), where there is evidence
that the acute test does not provide a true measitige intrinsic toxicity.

Category Chronic 4 is for example triggered in fibllowing cases. For some poorly soluble
substances, which are normally considered as thageg a water solubility < 1 mg/l, no
acute toxicity is expressed in toxicity tests perfed at the solubility limit. If for such a

124



Guidance on the Application of the CLP Criteria

substance, however, the BGF 500, or if absent, the log & = 4 (indicating a bio-
accumulating potential) and the substance is alsb rapidly degradable, a safety net
classification, category Chronic 4 is assigned. thaise types of substances the exposure
duration in short-term tests may well be too sHorta steady-state concentration of the
substance to be reached in the test organisms, €kes though no acute toxicity has been
measured in a short-term (acute) test, it remaimeah possibility that such non-rapidly
degradable and bioaccumulative substances may @xenmic effects, particularly since such
low degradability may lead to an extended expopared in the aquatic environment.

The precise definitions of the core elements of Hyistem are described in detail in Annexes
I-11l to this guidance document.

4.1.3.3.3 Setting an M-factor for highly toxic substances

4.1.2.5Substances with acute toxicities below 1 mg/l fmoaic toxicities below 0,1 mg/l (if non
rapidly degradable) and 0,01 mg/l (if rapidly detable) contribute as components of a mixture to
the toxicity of the mixture even at a low concetitra and shall normally be given increased
weight in applying the summation of classificatiapproach (see Note 1 of Table 4.1.0 and
4.1.3.5.5).

When a substance is classified as category Acatelfor category Chronic 1, (a) multiplying
factor(s) (M-factor) has/have to be assigned (ascrilged Article 10 of CLP). Where
appropriate, M-factors shall be set for acute amdyiterm hazards separately. This means
that there can be two different M-factors (onedoute and one for long-term hazard) for one
substance. It is important to also include the btdgs) in the SDS as other users in the
supply chain might need it, e.g. for classificatainmixtures containing that substance.

The M-factor itself can be taken from the tableokeblnd is dependent on the toxicity band
of the substances. For a substance with an acxitgtyoof 0.005 mg/l for example an M-
factor of 100 needs to be assigned. Whereas etlg.anghronic toxicity of 0.005 mg/l an M-
factor of 10 needs to be assigned for non-rapidlyrable substance and an M-factor of 1 to
rapidly degradable substances.

Annex |: Table 4.1.3
Multiplying factors for highly toxic components of mixtures
Acute toxicity M factor Chronic toxicity M factor
L(E)Csovalue NOEC value NRD? RD"
components | components
0,1 < L(E)Go<1 1 0,01 < NOEC< 0,1 1
0,01 < L(E)Go< 0,1 10 0,001 < NOEG: 0,01 10 1
0,001 < L(E)Gp< 0,01 100 0,0001 < NOEG 0,001 100 10
0,0001 < L(E)Gy < 0,001 1000 0,00001 < NOEG: 0,0001 1000 100
0,00001 < L(E)Gy < 0,0001 10000 0,000001 < NOEG: 0,00001 10000 1000
(continue in factor 10 intervals) (continue in factor 10 intervals)
2 Non-rapidly degradable
b Rapidly degradable

The NOEC value in Table 4.1.3 (Annex | to CLP) refeo both NOEC and EQtoxicity
values are in mg/l). The first two columns in Ta#llé.3 refer to the classification system in
Table 4.1.0 (a)(b, point iii), the last three cohsefer to the respective classification system
in Table 4.1.0 (b, points i & ii). In cases whefrganic data are not available and Table 4.1.0
(a)(b, point iii) is used for defining long-termwaic hazard, the resulting M-factor derived
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for acute aquatic hazard classification is alsoliegpto the long-term aquatic hazard
classification.

4.1.3.4  Decision on classification: examples for substances

If the evaluation shows that the criteria are fi@dfl, one category for acute aquatic hazard
and/or one for long-term aquatic hazard shoulddsegaed, as well as (an) M-factor(s) where
applicable. For the labelling elements, such asatthpictograms, signal words, hazard
statements and precautionary statements, seersdcii® of this guidance.

Further classification examples specific to metald metal compounds are given in Annex
IV to this guidance document.

The examples in this section are focussed on tdGification based on relevant data
available. Mandatory use of harmonised classificator substances included in Table 3.1 of
Annex VI, the use of information from the classfiion and labelling inventory and the use
of the translation Table in Annex VII are not taketo account in these examples.

After data collection self-classification startshwvevaluation of the adequateness of the data
collected and assessment of the results and cangludn endpoints relevant for
environmental hazard classification. Where the sssent shows that criteria for
environmental classification are fulfilled, one egdry for acute aquatic hazard and/or one
category for long-term aquatic hazards should b&gasd and M-factor(s) should be
deducted where applicable.

List of the examples on substance classificationdluded in this section:

 Example A: Hydrophilic substance, straightforwaiddssification based on acute and
chronic toxicity data;

» Example B: Hydrophilic substance, straightforwalaksification based on acute data, no
chronic toxicity data available;

» Example C: Moderately water soluble substanceigétif@rward classification based on
acute data, chronic toxicity data available for tnaphic levels; combined set of QSAR
data and experimental data;

* Example D: Substance with several toxicity datacioe trophic level;
» Example E: “Safety net” classification category @fic 4;
* Example F: Substance difficult to test, toxicityoab level of water solubility.

Further classification examples specific to metald metal compounds are given in Annex
IV to this guidance.

The examples are presented using a logical fortadirgy with a table listing for all relevant
data elements the information available, followgdaln aquatic hazard assessment for each
data element, a section showing the aquatic hazasdification, a section with the reasoning
behind the conclusions and finally a table preseritie applicable labelling elements.
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Explanation of data elements used in the examples:

» Physico-chemical propertiemportant for evaluation of aquatic hazards far gurpose
of classification: Generally this consists of wasgetubility (mg/l) and log octanol/water
partition coefficient (log Ky);

» Acute aquatic toxicityGenerally expressed in terms ofdg©r EGo (mg/l);

* Long-term aquatic toxicityGenerally expressed in terms of NOEC ox@&@y/1);

» Degradation (evidence of rapid degradaticdBenerally expressed in terms of biotic or
abiotic degradation of organic substances (or foamstion of inorganic substances). In
case of rapid primary degradation, information lsbal given whether the degradation
products can be classified as hazardous to theiagumevironment or not;

» BioaccumulationGenerally expressed in terms of bioconcentrdtator in fish

Information on reliability is not taken into accdun the exemplification. For the purpose of
the examples the reliability score is assumed thige (e.g. for experimental tests, Klimisch
score 1 or 2) unless otherwise stated. Note thsig@siag a reliability score to studies is
important - if a study is assessed as poorly riighis normally not usable for classification
purposes.

Besides the conclusion from studies on relevanpeints for classification the following
information is presented for each example in arsgpaolumn:

» Referral to applicable test method according toEbeTest Methods Regulation (EC) No
440/2008 or OECD test guideline or QSAR model used;

* Some basic information on the test design (pH eftést media, renewal regime of test
media (static, semi-static, flow-through);

* Use of measured or nominal test concentrations;

* Compliance of the experiment and reporting with @EGood Laboratory Practice
(GLP) rules;

» Specific information related to the relevant endpsias appropriate.

This information plays a crucial role when the agwszy of the data and the assessment of the
study results are being evaluated for their apbiiitg in the classification and labelling
scheme. However, in these examples this informagancluded mainly to make the data
more realistic.
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4.1.3.4.1 Example A: Hydrophilic substance, straightforward dassification based on
acute and chronic toxicity data

DATA ELEMENTS Value Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Physico-chemical properties

Water solubility 1200 mg/l A.6./pH:7.0, non-GLP

Log octanol/water partition coefficiefiog Kow): 2.75 A.8./pH:7.5, GLP

Acute aquatic toxicity

Fish Oncorhynchus mykiss | 12 mg/l (96 h LG) C.1./ static, non-GLP
Lepomis macrochirus 2.7 mg/l (96 h LGy) C.1./ static, GLP
Crustacea Daphnia magna 18 mg/l (48 h EG) C.2. / static, non-GLP

Algae/aquatic plants Scenedesmus subspicat

Lemna gibba

19.056 mg/l (96 h Erg)

0.031 mg/l (7 d Ergg)

C.3./ static, GLP

C.26. / semi-static, GLP

Chronic aquatic toxicity

je

Fish Danio rerio: 1.2 mg/l (21 d NOEC) OECD 210/ Early Life Staq
toxicity test, flow-through,
GLP

Crustacea Daphnia magna 1.1 mgl (21 d NOEC) C.20. / semi-static, GLP

Algae/aquatic plants Scenedesmus subspicat

U9.01 mg/l (96 h NOEC)

C.3. / static, GLP

Degradation (evidence of rapid degradation)

Biotic degradation:

86 % in 28 days (10
day-window fulfilled)

C.4-C/pH:7.5, GLP

Abiotic degradation, hydrolysighalf-life (d)): No data
Bioaccumulation
Bioconcentration factor in fish (BCF) No data
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Aquatic hazard assessment, conclusions and comments
Physico-chemical properties:

« The substance is readily soluble. LogowK< 4, indicating low potential for
bioaccumulation, which can be used in absence ¢f &&a.

Acute agquatic toxicity:

* The acute aquatic toxicity based on the loweshefavailable toxicity values is between
0.01 and 0.1 mg/l.

Long-term aquatic toxicity:

* The long-term aquatic toxicity based on the lowaflsthe available toxicity values is
between 0.001 and 0.01 mg/l.

Degradation (evidence of rapid degradation):

* >70 % degradation in 28 days based on dissolvgdnae carbon (DOC) fulfils the
criteria for rapid degradation.

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute (short-term) aquatic hazard: category Acutel-factor: 10.
Long-term aquatic hazard: category Chronic 1, Mdacl.

Reasoning:

Acute aquatic hazard: acute toxicity L(E)& 1 mg/l. M-factor based on L(E}¢between
0.01 and 0.1 mgl/l.

Long-term aquatic hazard:

The criteria for classification of a substance itiite categories Chronic 1 to 3 follow a tiered
approach where the first step is to see if adegirditgmation on long-term toxicity is
available allowing long-term hazard classificatitmabsence of adequate long-term toxicity
data for some or all trophic levels, the subsequeep is to combine two types of
information, i.e. acute aquatic toxicity data amvionmental fate data (degradability and
bioaccumulation data). For details see sectior88knd Table 4.1.0.

* Adequate long-term toxicity data for all three thaplevels, long-term toxicity NOEC
< 0.01 mg/l, rapidly degradable. M-factor based dbBC between 0.001 and 0.01
mg/l (rapidly degradable).
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Labelling elements based on the classification:

Element Code

GHS Pictogram GHSO09

Signal Word WARNING

Hazard Statement H410
Precautionary statement(s) P273, P391, P501

9 Note that in accordance with CLP Article 27 thedra statement H400 may be considered redundant and
therefore not included on the label because hagtattment H410 also applies, see section 4.1.6isf t
document.
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4.1.3.4.2 Example B: Hydrophilic substance, straightforward dassification based on

acute data, no chronic data

available

DATA ELEMENTS Value Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Physico-chemical properties

Water solubility 1200 mg/l A.6./pH:7.0, non-GLP

Log octanol/water partition coefficiefiog Kow): 2.75 A.8./pH:7.5, GLP

Acute aquatic toxicity

Fish Oncorhynchus mykiss | 12 mg/l (96 h LG) C.1./ static, non-GLP
Lepomis macrochirus 2.7 mg/l (96 h LGy) C.1./ static, GLP
Crustacea Daphnia magna 18 mg/l (48 h EG) C.2. / static, non-GLP

Algae/aquatic plants Scenedesmus subspicat

Lemna gibba

19.056 mg/l (96 h Erg)

0.031 mg/l (7 d Ergg)

C.3./ static, GLP

C.26. / semi-static, GLP

Chronic aquatic toxicity

Fish

No data

Crustacea

No data

Algae/aquatic plants

NOEC not reported

Degradation (evidence of rapid degradation)

Biotic degradation:

86 % in 28days (10 day
window fulfilled)

L C.4-C | pH:7.5, GLP

No data
Abiotic degradation, hydrolysighalf-life (d)):
Bioaccumulation
Bioconcentration factor in fish (BCF) 560 I/kg C.1®H: 7.8, GLP, BCF

(related to total radioactive
residues because data for
parent compound not

available)
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Aquatic hazard assessment, conclusions and comments
Physico-chemical properties:

« The substance is readily soluble. LogowK< 4, indicating low potential for
bioaccumulation, which can be used in absence oF Bidta (see bioaccumulation
assessment).

Acute aquatic toxicity:

* The acute aquatic toxicity based on the loweshefavailable toxicity values is between
0.01 and 0.1 mgl/l.

Long-term aquatic toxicity:

* No adequate chronic toxicity data available fortlalee trophic levels.

Degradation (evidence of rapid degradation):

* > 70 % degradation based on dissolved organic ogD®C) fulfils the criteria for rapid
degradation.

Bioaccumulation:

« BCF > 500, hence high potential for bioaccumulatiB&€F value overrules the use of
logK,w Value which in this case is lower than the cutvatiue of 4.

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute aquatic hazard: category Acute 1, M-factor: 1

Long—term aquatic hazard: category Chronic 1, Meiad0.

Reasoning:

Acute (short-term) aquatic hazard: acute toxicifENCs, < 1 mg/l. M-factor based on
L(E)Cso between 0.01 and 0.1 mg/l.

Long-term aquatic hazard:

The criteria for classification of a substance itiite categories Chronic 1 to 3 follow a tiered
approach where the first step is to see if adegirditgmation on long-term toxicity is
available allowing long-term hazard classificatitmabsence of adequate long-term toxicity
data for some or all trophic levels, the subsequeep is to combine two types of
information, i.e. acute aquatic toxicity data amvionmental fate data (degradability and
bioaccumulation data). For details see sectior38knd Table 4.1.0.

* No adequate long-term toxicity data available éibthree trophic levels);
* Lowest acute toxicity L(E)6s <1 mgl/l;
» Substance is rapidly degradable but the experirtignletermined BCF > 500;

» Since the conclusion is based on Table 4.1.0 {ip) therefore the M-factor is based on
the acute toxicity between 0.01 and 0.1 mg/l. is tlase, the same factor M applies for
both acute and long-term hazard.
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Labelling elements based on the classification:

Element Code

GHS Pictogram GHSO09

Signal Word WARNING

Hazard Statement H410
Precautionary statement(s) P273, P391, P501

0 Note that in accordance with CLP Article 27 thedra statement H400 may be considered redundant and
therefore not included on the label because hagtattment H410 also applies, see section 4.1.6isf t
document.
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4.1.3.4.3 Example C: Moderately water soluble substance, stightforward
classification based on acute data, chronic data aitable for two trophic
levels only; combined set of QSAR data and experiméal data

DATA ELEMENTS Value Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Physico-chemical properties

Water solubility 25 mg/l A.6./pH: 7.0, non-GLP

Log octanol/water partition coefficiefibg Kow): 5.75 A.8./pH: 7.5, GLP

3.9 QSAR KOWINN, valid, non-

GLP

Acute aquatic toxicity

Fish Oncorhynchus mykiss | 12.3 mg/l (96 h L&) C.1./ static, non-GLP
Lepomis macrochirus 22.5 mg/l (96 h L&) C.1./ static, GLP
Crustacea Daphnia magna 0.79 mg/l (48 h E&) C.2./ static, non-GLP

Daphnia magna

1.06 mg/l (48 h Eg)

QSAR, ECOSAR, valid, non
GLP

Algae/aquatic plants Scenedesmus subspicat

14.53 mg/l (96 h Erep)

C.3. / static, GLP

Chronic aquatic toxicity

je

Fish Oncorhynchus mykiss | 0.56 mg/l (21 d NOEC)| OECD 210/ Early Life Sta
toxicity test, flow-through,
GLP

Crustacea No data

Algae/aquatic plants Scenedesmus subspicat

19.23 mg/l (96 h NOEC)

C.3./ static, GLP

Degradation (evidence of rapid degradation)

Biotic degradation:

45 % in 28 days

C.4-C/pH: 7.5, GLP

Abiotic degradation, hydrolysighalf-life (d)): No data
Bioaccumulation
Bioconcentration factor in fish (BCF): No data
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Aquatic hazard assessment, conclusions and comments
Physico-chemical properties:

» The substance is moderately soluble. Lqg E.75. Based on weight of evidence, valid
Kow estimated with QSAR is overruled by valid GLP expental data.

Note that use of experimental data and QSAR dataestimation log K, should be
carefully considered on a case by case basis. aldity of data may be dependant on the
structure of the chemical. See Annex lll, sectighfdr more details on the use of log.K
data and Annex lll, section 3.4.1 for details oeroical classes that need special attention
in this respect.

Acute aquatic toxicity:

* The acute aquatic toxicity based on the loweshefavailable toxicity values is between
0.1 and 1 mg/l;

* For Daphnia magnawo valid values are presented. A weight of evageapproach is
applied in which the QSAR data are outweighed l@yvalid experimental data. Hence,
the lowest acute toxicity value of 0.79 mg/l isdi$er crustaceans.

Long-term aquatic toxicity:

» Adequate chronic toxicity data available only feshf and algae/aquatic plants, not for
crustaceans;

* The chronic aquatic toxicity based on the lowesthef available toxicity values for fish
and algae/aquatic plants is between 0.1 and 1 mg/I.

Since there is adequate chronic toxicity data atbéel for two trophic levels, assess both:

(a) according to the criteria given in Table 4.1.0(bdfi 4.1.0(b)(ii) (depending on
information on rapid degradation), and

(b) (if for the other trophic level(s) adequate acotadity data are available) according
to the criteria given in Table 4.1.0(b)(iii),

and classify according to the most stringent outom

Degradation (evidence of rapid degradation):

* < 70 % degradation in 28 days based on dissolvganiz carbon (DOC), does not fulfil
the criteria for rapid degradation.

Bioaccumulation:

* Log Kow 5.75, indicating high potential for bioaccumulatiovhich can be used in
absence of BCF data.

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute aquatic hazard: category Acute 1, M factor: 1
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Long-term aquatic hazard: category Chronic 1, Mdad.

Reasoning:

Acute (short-term) aquatic hazard: lowest acuteatiquoxicity L(E)Go < 1 mg/l. M-factor
based on L(E)§ between 0.1 and 1 mg/l.

Long-term aquatic hazard:

The criteria for classification of a substance itiite categories Chronic 1 to 3 follow a tiered
approach where the first step is to see if adegirditgmation on long-term toxicity is
available allowing long-term hazard classificatitmabsence of adequate long-term toxicity
data for some or all trophic levels, the subsequerep is to combine two types of
information, i.e. acute aquatic toxicity data amvionmental fate data (degradability and
bioaccumulation data). In this example the absendeng-term study for the species/trophic
level (i.e. Daphnia/Crustacea) with the lowest actdxicity value supports using the
surrogate system. For details see section 4.1r@lJable 4.1.0.

* NOEC-based system (Table 4.1.0 (b)(i): lowest Itergqa aquatic toxicity NOEG 1
mg/l, not rapidly degradable, hence category Clar@ni

» Surrogate system (Table 4.1.0 (b)(iii): lowest acaquatic toxicity L(E)6 < 1 mg/l, not
rapidly degradable (and Log,¥>4), hence category Chronic 1;

» Conclusion: category Chronic 1 applies following thost stringent outcome;

» Since the conclusion is based on the surrogatersy§iable 4.1.0 (b) (iii)) the M-factor
is based on the acute aquatic toxicity betweera@dlLl mg/l.

Labelling elements based on the classification:

Element Code

GHS Pictogram GHSO09

Signal Word WARNING

Hazard Statement H430
Precautionary statement(s) pP273, P391, R501

*1 Note that in accordance with CLP Article 27 thedrad statement H400 may be considered redundant and
therefore not included on the label because hagtattment H410 also applies, see section 4.1.6isf t
document.
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4.1.3.4.4 Example D: Substance with several toxicity data foa trophic level

DATA ELEMENTS Value Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Physico-chemical properties

Water solubility 120 mg/l A.6./ pH:7.0, non-GLP

Log octanol/water partition coefficieflog Ko,): | 4.9 A.8./pH:7.5, GLP

Acute aquatic toxicity

Fish

Lepomis macrochirus

108 mg/l (96 h L&)

C.1./ static, GLP

Crustace: Daphnia magna
Procambarus clarkii
Asellus aquaticus
Mysidopsis bahia

Chironomus tentans

40 mg/l (48 h EG)
0.12 mg/l (48 h EG)
0.4 mg/l (48 h EG)
0.5 mg/l (48 h EG)

0.8 mg/l (48 h EG)

C.2./ static, GLP

Method na. / static, GLP
Method na. / static, non-GLH
Method na. / static, GLP

Method na. / static, GLP

Algae/aquatic plants Pseudokirchneriella

subcapitata

22 mg/l (96 h Ergy)

C.3. / static, GLP

Chronic aquatic toxicity

Fish Pimephales promelas | 1.1 mg/l (21 d NOEC) OECD 210/ Early Life Stag
toxicity test, flow-through,
GLP, endpoint: growth

Crustacea Daphnia magna 1.2 mg/l (21 d NOEC) C.20. / semi-static, GLP,

endpoint: reproduction

Algae/aquatic plants Pseudokirchneriella

subcapitata

8.5 mg/l (96 h NOEC)

C.3. / static, GLP

Degradation (evidence of rapid degradation)

je

Biotic degradation: No data
Abiotic degradation, hydrolysiéalf-life (d)): No data
Bioaccumulation

Bioconcentration factor in fish (BCF): No data

2 Some species in this trophic level may be repttasiers of other taxonomic groups than crustecgatke
non-hiting midgeChironomus tentanis a representative of the subphylum Hexapodagdlasecta).
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Aquatic hazard assessment, conclusions and comments
Physico-chemical properties:

* The substance is water soluble. Log,K.9.
Acute aquatic toxicity:

* The acute aquatic toxicity (based on the lowesthaf available toxicity values) is
between 0.1 and 1 mg/l. The classification in #gxample should be based on the most
sensitive species which is the crustacdearambarus clarkii

* Note that in general for substances for which mldtitoxicity data is available for a
taxonomic group (in this case crustaceans) on erlogsase basis the toxicity data may
be evaluated by weighting the evidence. If for egl@rour or more acute L values
were available for the sanfish species, then a geometric mean may be céicllzee
section 4.1.3.2.4.3). In this specific example, tactoxicity data on five_separate
crustacean species is available and all — except-oare from GLP studies that are
weighed equally in a weight of evidence approaatcoidingly, the lowest value is used
for classification purposes.

Chronic aquatic toxicity:

» Adequate long-term toxicity data available only fmh and algae/aquatic plants. The
chronic aquatic toxicity (based on the lowest @f tlvo available toxicity values) is above
1 mgl/l;

* For crustaceans chronic data is available Daphnia magnawhich based upon the
relatively large acute dataset is clearly the |sasisitive of the species for which data is
available. Hence, the chronic aquatic toxicity datdaphniamagnain this case should
be considered not in conformityith the definition of ‘adequate chronic data’.

Degradation (evidence of rapid degradation):

* No data available for this substance. In this ¢theesubstance is considered as not rapidly
degradable (see Table 4.1.0, Note 3).

Bioaccumulation:

* Log Kow 4.9, indicating high potential for bioaccumulatievhich can be used in absence
of BCF data.

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute aquatic hazard: category Acute 1, M factor: 1
Long-term aquatic hazard: category Chronic 1, Mdat.

Reasoning:

Acute aquatic hazard: Acute aquatic toxicity L(E)€ 0.001 and < 0.01 mg/I;
Long-term aquatic hazard:
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The criteria for classification of a substance itiite categories Chronic 1 to 3 follow a tiered
approach where the first step is to see if adegirditgmation on long-term toxicity is
available allowing long-term hazard classificatitmabsence of adequate long-term toxicity
data for some or all trophic levels, the subsequeep is to combine two types of
information, i.e. acute aquatic toxicity data amvionmental fate data (degradability and
bioaccumulation data). For details see sectior38knd Table 4.1.0.

* Adequate Chronic toxicity data available for twot @ three trophic levels (fish and
algae/aquatic plants), lowest NOEC above 1 mg/Indision for these two trophic
levels: NOEC-based system (Table 4.1.0 (b)(i): lsleng-term aquatic toxicity NOEC
> 1 mg/l, hence not classified,;

* Surrogate system (Table 4.1.0 (b)(iii): lowest acatuatic toxicity L(E)6 < 1 mg/l
(0.12 mg/IProcambarus clark), not rapidly degradable (and log{& 4), hence category
Chronic 1;

» Conclusion: category Chronic 1 applies following thost stringent outcome;

» Since the conclusion is based on the surrogatersygiable 4.1.0 (b) (iii)) the M-factor
is based on the acute aquatic toxicity betweerafdlLl mg/l.

Labelling elements based on the classification:

Element Code

GHS Pictogram GHS09

Signal Word WARNING

Hazard Statement H410
Precautionary statement(s) P273, P391, P501

%3 Note that in accordance with CLP Article 27 thedra statement H400 may be considered redundant and
therefore not included on the label because hagtattment H410 also applies, see section 4.1.6isf t
document.
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4.1.3.4.5 Example E: “Safety net” classification category Chonic 4

DATA ELEMENTS Value Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Physico-chemical properties

Water solubility 0.009 mg/I A.6./ pH:7.0, non-GLP
Log octanol/water partition coefficiefiog Kow): 5.4 A.8./pH:7.5, GLP

Acute aquatic toxicity

Fish No data

Crustacea Daphnia magna > 1 mg/l (48 h EG) C.2. / static, nominal
concentration, non-GLP

Algae/aquatic plants: No data

Chronic aquatic toxicity

Fish

No data
Crustacea No data
Algae/aquatic plants No data
Degradation (evidence of rapid degradation)
Biotic degradation: No data
Abiotic degradation, hydrolysiéalf-life (d)): No data
Bioaccumulation
Bioconcentration factor in fish (BCF): No data

Aquatic hazard assessment, conclusions and comments
Physico-chemical properties:

» The substance is poorly soluble. LogowK> 4, indicating high potential for
bioaccumulation, which can be used in absence ¢f &&a.

Acute agquatic toxicity:

» Data poor substance. No acute toxicity recordedewatls up to the limit of water
solubility.
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Long-term aquatic toxicity:

* No adequate chronic toxicity data available fortlalee trophic levels.

Degradation (evidence of rapid degradation):

» The substance is considered not rapidly degradapldefault in absence of measured
data.

Bioaccumulation:

* Log Kow 5.4, indicating high potential for bioaccumulatievhich can be used in absence
of BCF data.

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute hazard: Not classified.
Long-term hazard: ‘Safety net’ classification catggChronic 4.

Reasoning:
Acute hazard: No acute aquatic toxicity recordelé@\als up to the limit of water solubility;

Long-term hazard: No adequate chronic toxicity datailable for all three trophic levels.
Substance nevertheless of concern based on tbeviog findings:

* Poorly soluble substance;

* No acute aquatic toxicity recorded at levels ughtlimit of water solubility;
* Not rapidly degradable (by default in absence chsneed data);

» High potential for bioaccumulation (in absence GfBdata, log k&, > 4).

* No evidence on NOEC being > water solubility fdrthtee trophic levels.

* No other evidence of rapid degradation in the emrrent

Labelling elements based on the classification:

Element Code

GHS Pictogram -

Signal Word -
Hazard Statement H413
Precautionary statement(s) P273, P%01
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4.1.3.4.6 Example F: Substance difficult to test, toxicity alove level of water

solubility
DATA ELEMENTS Value Test method ((EC) No.
440/2008) or OECD
guideline / remarks
Physico-chemical properties
Water solubility < 0.2 mg/l A.6./pH: 7.0, non-GLP
Log octanol/water partition coefficiefiog Kow): No data Not determined due to

instability of the substance ir
water

N

Acute aquatic toxicity

Fish Oncorhynchus mykiss | 12 mg/l (96 h L&) C.1./ static, nominal
concentration, non-GLP
Crustacea Daphnia magna 18 mg/l (48 h EG) C.2. / static, nominal

concentration, non-GLP

Algae/aquatic plants Pseudokirchneriella

subcapitata

3.56 mg/l (96 h Er¢p)

C.3. / static, nominal
concentration, non-GLP

Chronic aquatic toxicity

Fish No data
Crustacea No data
Algae/aquatic plants No data
Degradation (evidence of rapid degradation)

Biotic degradation: No data

Abiotic degradation, hydrolysighalf-life (d)):

< 0.5 days (longest half
life within pH 4-9)

+ C.7./ pH: 7.0, non-GLP

Bioaccumulation

Bioconcentration factor in fish (BCF):

No data
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Aquatic hazard assessment, conclusions and comments
Physico-chemical properties:

* The water solubility test is not considered to ladidv(Klimisch 3) as the substance is
known to rapidly hydrolyse and this was not consadein this study. Log kK, not
determined.

Acute aquatic toxicity:

* This data is based on initial measured concentrstio the suspension and the reported
ECsp values are far above the water solubility (Klinmisscore 3). Tests undertaken in a
static regime which is inappropriate for a substamtich rapidly hydrolyses (see also
IR/CSA R.7b for guidance on how to test difficulbbstances)

» Itis not clear whether the reported effects indhate toxicity studies are due to physical
effects of the undissolved substance particleshentest media on the test species or
inherent toxicity of the substance.

Long-term aquatic toxicity:

* No adequate long-term toxicity data available fbtraee trophic levels.

Degradation (evidence of rapid degradation):

* In the assessment of rapid degradability hydrolgsis be considered if the hydrolysis
products do not fulfil the criteria for classificat as hazardous to the aquatic
environment. In this example hydrolysis is suffiti¢o show a rapid degradability of the
parent substance in the environment but no infdonas available about the breakdown
product(s). More data on degradation of this/tresapound(s) would be necessary;

* In absence of data to show a rapid degradatiomefteakdown product(s) the parent
substance is considered not rapidly degradable.

Bioaccumulation:

* Log Ky could not be determined experimentally. The pasabstance has a low
potential for bioaccumulation due to hydrolyticasiability.

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute aquatic hazard: Not classified in absencadefjuate data (data of poor quality).
Long-term aquatic hazard: category Chronic 4.

Reasoning:
Acute hazard (Table 4.1.0 (a)): No acute aquakicity as no adequate acute data available;

Long-term hazard: No adequate long-term toxicittadavailable for all three trophic levels.
Substance nevertheless of concern based on tbeviiog findings:

» Poorly soluble substance (< 0.2 mg/l);

* No acute aquatic toxicity recorded at levels ughtlimit of water solubility;
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* Not rapidly degradable (see section 4.1.3.2.3.2hisf guidance (CLP legal text: point
4.1.2.9.3);

* No evidence of NOEC being > water solubility forthree trophic levels.

* No information available on the hydrolysis produeisd hence dataset not decisive
whether these fulfil the criteria for classificatias hazardous to the aquatic environment
based upon:

o Toxicity
0 Rapid degradability
0 Bioaccumulation

* In this case the safety net classification shoel@jpplied because of the large uncertainty
on the fate and effects of the hydrolysis products.

Labelling elements based on the classification:

Element Code

GHS Pictogram -

Signal Word -
Hazard Statement H413
Precautionary statement(s) pP273, P501
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4.1.4 Classification of mixtures hazardous to the aquatienvironment

414.1 General considerations for classification of mixtues hazardous to the
aquatic environment

Note that general principles for classificationroixtures under CLP are given in section
1.1.6.2 and section 1.6 of part 1 of this guidash@eument.

The basic principle of mixture classification un@tP is shown in the green box below and
in Figure 4.1.2, which is also explained in thet tesdow the box.

Annex I: 4.1.3.2The approach for classification of aquatic enwinental hazards is tiered, and| is
dependent upon the type of information availabletf® mixture itself and for its components.
Figure 4.1.2 outlines the process to be followed.

Elements of the tiered approach include:

- classification based on tested mixtures;

- classification based on bridging principles;

- the use of "summation of classified componentsl/a an "additivity formula”.

Figure 4. 1.2
Tiered approach to classification of mixtures
for acute and long-term aquatic environmental hazads

Aquatic toxicity test data available on the mixture as a whole

No Yes CLASSIFY
for acute/long-term aquatic hazard

l (see 4.1.3.3)

Sufficient data available on Yes
similar mixtures to estimate )
hazards

l No
Yes CLASSIFY

Either aquatic toxicity or Apply summation Method (see
classification data available for all — 4.‘1?3){5.5) using: ¢ — for acute/long-term aquatic hazard

relevant components

A 4

Apply bridging principles CLASSIFY
(see 4.1.3.4) _) for acute/long-term aquatic hazard

= Percentage of all components
classified as "Chronic"

= Percentage of components
classified as "Acute”

= Percentage of components with
acute or chronic toxicity data:

No apply addititivity formulas (see
4.1.3.5.2) and convert the
derived L(E)Cso or EQNOECm to
the appropriate "Acute" or
"Chronic" Category

L 4
) Apply Summation method and/or CLASSIFY
Use available hazard data e Additivity Formula (see 4.1.3.5) and = for acute/long-term aquatic hazard
of known components. aoplv4.1.3.6
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Explanation of Figure 4.1.2:

* Horizontal arrow in first row: In some cases, pardarly where specific and valid test
data are already available on the mixture, thera general obligation to use these
data on the mixture itself for classification puspe. Valid data must normally then be
available on each of fish, crustacea and alga¢her @aquatic plants, unless a decision
to classify in the most stringent category(ies){#&cl and/or Chronic 1) can be made
without a full dataset (see section 4.1.4.3 of tisument).

* Horizontal arrows in second row: In other caseffjcent data may be available on
similar tested mixtures to estimate hazards udwegbtidging principles (see section
4.1.4.4 of this document).

* Horizontal arrows in third row: In general, howevethere either aquatic toxicity or
classification data are available for all relevaamponents of a mixture the aquatic
hazard classification shall be made through thatifieation of the hazards of the
respective components in a first step, and themaisecond step through the
summation of the quantities of these hazardous ocoemts, applying the summation
method (see section 4.1.4.5. of this document).\Wdoémg so:

o0 The percentage of all components classified aseéAtuind/or Chronic 1, 2, 3
& 4 is fed straight into the summation method (felevant components see
point 4.1.3.1 of Annex | to CLP);

o For the percentage of the other components witteaou long-term toxicity
data, the addititivity formulas (see point 4.1.3.6f Annex | to CLP) may be
applied. The derived L(E)}g or EQNOECm is converted to the appropriate
"Acute" or "Chronic" Category and then, in a secastdp, fed into the
summation methotf.

* Horizontal arrows in fourth (last) row: Use avhila hazard data of known
components.

o This applies to mixtures containing unknown compuseand/or known
components, for which neither toxicity data norssiéications are known. In
these cases, apply the additional statement otalle® and in the safety data
sheet:"Contains x % of components with unknown hazardsh&o aquatic
environment"(see the green box below). For classification #hase the
known part of the mixture, use the Summation Method/or the Additivity
Formula (see section 4.1.4.5 of this document).

Annex |: 4.1.3.6.1In the event that no useable information on aeutd/or long-term aquati
hazard is available for one or more relevant corepts) it is concluded that the mixture cannot be
attributed to one or more definitive hazard catg@ies). In this situation the mixture shall pe
classified based on the known components only, thiéhadditional statement on the label and in
the SDS that: "Contains x % of components with wwkm hazards to the aquatic environment".

> As manufacturers and importers are obliged tosifiasll substances placed on the market withinBthe the
summation method can usually be directly appliedithe addititivity formula will be of limited apmation.
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4.1.4.2 Information requirements

Before a classification can be made, availablermédion on toxicity of the mixture as a
whole as well as all the available information ¢we ttomposition of the mixture and the
hazard category of relevant components (substanskejuld be gathered. Note that
manufacturers, importers or downstream users are@egpested by the CLP Regulation to
generate new data for determining the aquatic adassification of the mixture. Rather the
supplier should be contacted if it is consideredt ttihe information on the substance or
mixture supplied is not sufficient for classifiaati purposes.

Generally, therefore, the constituent substancesifieations should be used as the basis for
to derivation of the correct hazard classificafionthe final mixture (see also section 1.6.4 of
this guidance document).

Article 11 of the CLP-Regulation refers to cut-efilues. These values are the minimum
concentrations for a substance to be taken int@umtcfor classification purposes. The

substances meeting these criteria are relevanédignts or relevant components. When a
classified substance is present in a concentratiove the generic cut-off value it contributes
to the mixture classification even if it may nagger classification of the mixture directly.

Annex I: 4.1.3.1.The classification system for mixtures covers kksification categories which
are used for substances, i.e. categories Acuted1Chmonic 1 to 4. In order to make use of|all
available data for purposes of classifying the &guenvironmental hazards of the mixture, the
following is applied where appropriate:

The "relevant components"” of a mixture are thosehvhre classified "Acute 1"or "Chronic 1" and
present in a concentration of 0.1 % (w/w) or greaaed those which are classified "Chronic 2",

"Chronic 3" or "Chronic 4" and present in a concatihn of 1 % (w/w) or greater, unless there is a
presumption (such as in the case of highly toximponents (see 4.1.3.5.5.5)) that a componhent
present in a lower concentration can still be ratgvfor classifying the mixture for aquatic
environmental hazards. Generally, for substancassified as "Acute 1" or "Chronic 1" the
concentration to be taken into account is (0.1/M)B6r explanation M-factor see 4.1.3.5.5.5).

For aquatic hazards the cut-off values are furtddressed under point 1.1.2.2.2 (b) of
Annex | to CLP. The calculation referred to in gofh)(i) of that point, is found in point
4.1.3.1 of Annex | to CLP (see the green box ahove)

This signals that highly toxic components will negedbe considered at lower levels than the
generic cut-off values, and this applies to anystarice to which an M-factor greater than 1
has been assigned (see section 4.1.4.5 of thisydau)

.Note that generic concentration limits (GCLs) dddae given in weight percentages except
for certain gaseous mixtures where they may be destribed in volume percentage, e.g. a
single hazardous component in an inert diluent,retgpgen or helium.

When the information on the mixture has been gatheand validated, the following
guidance should be followed depending on the tygklavel of information available.
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4.1.4.3 Classification criteria for mixtures hazardous to he aquatic environment
based on test data on the mixture as a whole

The testing of a mixture for aquatic toxicity igghly complex, both in terms of the conduct
of the test, and in the interpretation of data freuch testing. The different physico-chemical
properties, such as water solubility, vapour pressand adsorption, make it almost
impossible to prepare an exposure concentrationisheharacteristic of the mixture, while
the multi-component analysis needed to verify sachexposure concentration is both
complex and expensive.

Therefore, before any such new testing is conduckéidrnative approaches such as the
summation method, should be considered, partigueiere testing would involve the use of
vertebrate animals such as fish (see also sectiof.2 of this document). Nevertheless, there
are circumstances where test data may already dilalale, and should then be examined to
assess its relevance for the purposes of clagsiicaData which has been prepared for
Regulatory use in compliance with standard gui@slirsuch as test data on plant protection
or biocidal products, may be considered as acckpfab classification. Where such valid
test data, both acute and chronic, are availabky tnay be used in accordance with the
general guidance below.

Annex I: 4.1.3.3.1When the mixture as a whole has been tested &ndigte its aquatic toxicity,
this information can be used for classifying thextomie according to the criteria that have been
agreed for substances. The classification is ndyntelsed on the data for fish, crustacea and
algae/plants (see sections 4.1.2.7.1 and 4.1.2\W¥2¥n adequate acute or chronic toxicity data for
the mixture as a whole are lacking, “bridging pihes” or “summation method” should be applied

(see sections 4.1.3.4 and 4.1.3.5).

4.1.3.3.2The long-term hazard classification of mixtureguiees additional information on
degradability and in certain cases bioaccumulatidegradability and bioaccumulation tests for
mixtures are not used as they are usually diffitulinterpret, and such tests may be meaningful
only for single substances.

4.1.3.3.3Classification for category Acute 1

(@) When there are adequate acute toxicity test @afs, or EGy) available for the
mixture as a whole showing L(E3¢&< 1 mg/l:

Classify mixture as Acute 1 in accordance with p@a) of Table 4.1.0.

(b) When there are acute toxicity test data (€} or EGy(S)) available for the
mixture as a whole showing L(E)¢s) >1 mg/I for normally all trophic levels:

No need to classify for acute hazard.
4.1.3.3.4Classification for categories Chronic 1, 2 and 3

(@) When there are adequate chronic toxicity d&&@, (r NOEC) available for th
mixture as a whole showing EGr NOEC of the tested mixturelmg/l:

D

(i) Classify the mixture as Chronic 1, 2 or 3 incaclance withpoint
(b)(ii) of Table4.1.0. as rapidly degradable if the available imfation
allows the conclusion that all relevant componeinthe mixture are
rapidly degradable;

(i) Classify the mixture as Chronic 1 or 2 in ather cases in accordance
with point (b)(i) of Table 4.1.0.as non-rapidly degradable;
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(b) When there are adequate chronic toxicity d&@, (or NOEC) available for the
mixture as a whole showing E&) or NOEC(s) of the tested mixture > 1 mg/| for
normally all trophic levels:

No need to classify for long-term hazard in categgpo€hronic 1, 2 or.3

4.1.3.3.5Classification for category Chronic 4
If there are nevertheless reasons for concern:

Classify the mixture as Chronic 4 (safety net dfsdion) in accordance with Table
4.1.0.

Where a classification is made based on test datia, data should normally be available on
each of fish, crustacea and algae or other agpktids, unless a decision to classify in the
most stringent category(ies) (Acute 1 and/or Chedr)ican be made without a full dataset.
To be valid, it would normally be necessary to shibvt the tested organism has been
exposed to the toxic components of the mixture rnopprtion to the composition of the
mixture, and that this exposure has been maintdoretthe duration of the test. If this cannot
be accomplished the classification should be basedinformation on the individual
components. It is insufficient to simply preparavater-accommodated fraction (WAF) for
testing.

When there is adequate toxicity test data avail&drie¢he mixture as a whole, this may be
simplified to two basic rules for each of acute &mthy-term hazard classification:
Classification for acute (short-term) aquatic hadar

)] If the lowest valid acute/short-term L(E)}ds < 1 mg/l, classify as Acute 1.

i) If valid acute/short-term test data are availabldish, crustacea and algae/aquatic
plants (i.e. all three trophic levels), and allwimg L(E)Cso > 1 mg/Il, there is no
need to classify for acute aquatic hazard.

Classification for long-term aquatic hazard

i) If the lowest valid chronic toxicity test data (NOBr EG) is < 1 mg/l, classify
as Chronic 1, 2 or 3, depending on the informatnorcomponents degradability,
e.g. if all components are known to be rapidly deligble.

i) If valid chronic toxicity test data are available fish, crustacea and algae/aquatic
plants (i.e. all three trophic levels), and all wivgy NOEC or EG >1 mg/l, there
is no need to classify for long-term aquatic hazar@hronic 1, 2 or 3.

4.1.4.4  When experimental aquatic toxicity data are not avdable for the complete
mixture: bridging principles

Annex I: 4.1.3.4.1 Where the mixture itself has not been tested tterdene its aquati¢
environmental hazard, but there are sufficient datéghe individual components and similar tegted

mixtures to adequately characterise the hazartteeahixture, this data shall be used in accordance
with the bridging rules set out in Section 1.1.8wéver, in relation to application of the bridging
rule for dilution, sections 4.1.3.4.2 and 4.1.32hall be used.

4.1.3.4.2Dilution: if a mixture is formed by diluting anath tested mixture or a substarice
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classified for its aquatic environmental hazardhwat diluent which has an equivalent or lower
aquatic hazard classification than the least toxiginal component and which is not expected to
affect the aquatic hazards of other components) the resulting mixture may be classified|as
equivalent to the original tested mixture or subséa Alternatively, the method explained |in
section 4.1.3.5 may be applied.

4.1.3.4.3If a mixture is formed by diluting another clagsif mixture or substance with water |or
other totally non-toxic material, the toxicity dfig mixture can be calculated from the origipal
mixture or substance.

For circumstances where no or inadequate testatatavailable on the mixture itself, the
classification of a mixture may be determined based sufficient data for individual
components of the mixture and on another similatett mixture by an appropriate
application of any of the specified "bridging priples”. The identified relevant information
needs to be evaluated for the purpose of classditaby comparing it with the criteria in
point 1.1.3 of Annex | to CLP. Those rules allowardcterisation of the hazards of the
mixture without performing tests on it, but rathgrbuilding on the available information on
similar tested mixtures (see also Part 1, secti6r82 of this guidance document).

4.1.4.5 When hazard data (information on toxicity or classfication) are available
for all the components of the mixture

Annex |: 4.1.3.5.1The classification of a mixture is based on sunmnadf the classification of it
components. The percentage of components classifi¢écute” or "Chronic" is fed straight in to
the summation method. Details of the summation otktre described in 4.1.3.5.5.

1°2)

Where no or inadequate test data on the mixtuedf issavailable and the bridging principles
are not applicable, the classification of the migtus based on information on the
components. The information that will most usudily available to aid classification of a
mixture will be the classification applied to thedividual components (substances). These
data and any associated M-factor(s) are includebddarSafety Data Sheets (SDS) and also in
the Classification and Labelling Inventory (C&L kwntory) established and maintained by
the Agency in the form of a database [link to bdeationce the public Inventory is available].
In cases the aquatic hazard classification of aturexwill be made based on data on the
components, it is therefore generally the summabérthe quantities of the hazardous
components that should be used to determine afpleazard classification of the mixture.

Provided the classification data, in part or inatoend the % of these components in the
mixture are known, a classification of the mixteen be made according to the summation
method. The following text from CLP describes tpelaation of this method.

Annex |: 4.1.3.5.5Summation method
4.1.3.5.5.1Rationale

4.1.35.5.1.1In case of the substance classification categodksonic 1 to Chronic 3, the
underlying toxicity criteria differ by a factor df0 in moving from one category to another.
Substances with a classification in a high toxibiand therefore contribute to the classificatiom of
mixture in a lower band. The calculation of thesassification categories therefore needs to
consider the contribution of any substance classifis Chronic 1, 2 or 3.
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4.1.3.5.5.2Classification procedure

4.1.3.5.5.2.1In general a more severe classification for mesuroverrides a less seve
classification, e.g. a classification with Chrodicoverrides a classification with Chronic 2. Ag
consequence, in this example, the classificatiaguure is already completed if the result of
classification is Chronic 1. A more severe clasation than Chronic 1 is not possible. Therefor
is not necessary to undergo the further classifingirocedure.

4.1.3.5.5.Llassification for category Acute 1

4.1.3.5.5.3.1First all components classified as Acute 1 arescmmed. If the sum of th
concentrations (in %) of these components multipbg their corresponding M-factors is greq
than 25 % the whole mixture is classified as Adute

4.1.3.5.5.3.ZThe classification of mixtures for acute hazardsda on this summation of classifi
components is summarised in Table 4.1.1.

Table 4.1.1
Classification of a mixture for acute hazards,
based on summation of classified components

ire
5 a
the
eit

ter

Sum of components classified as: Mixture is classified as:

a
Acute 1x M*> 25 % Acute 1

a For explanation of the M-factor see 4.1.3.5.5.5

4.1.3.5.5.LClassification for the categories Chronic 1, 2n8 4

4.1.3.5.5.4.1First all components classified as Chronic 1 apesiered. If the sum of th
concentrations (in %) of these components multipbg their corresponding M-factors is equal
or greater than 25 %, the mixture is classifiedCasonic 1. If the result of the calculation ig
classification of the mixture as Chronic 1, thesslfication procedure is completed.

4.1.3.5.5.4.2n cases where the mixture is not classified a®fh 1, classification of the mixtur
as Chronic 2 is considered. A mixture is classifaed Chronic 2 if 10 times the sum of t
concentrations (in %) of all components classifisdChronic 1 multiplied by their correspondi
M-factors plus the sum of the concentrations (indall components classified as Chronic 2
equal to or greater than 25 %. If the result of ¢thé&ulation is classification of the mixture
Chronic 2, the classification process is completed.

4.1.3.5.5.4.3In cases where the mixture is not classified eith®& Chronic 1 or Chronic 2

classification of the mixture as Chronic 3 is cdesed. A mixture is classified as Chronic 3 if 1
times the sum of the concentrations (in %) of alhponents classified as Chronic 1 multiplied
their corresponding M-factors plus 10 times the afitihe concentrations (in %) of all compone
classified with Chronic 2 plus the sum of the conions (in %) of all components classified
Chronic 3 is> 25 %.

4.1.3.5.5.4.4f the mixture is still not classified in Chronig 2 or 3, classification of the mixture
Chronic 4 shall be considered. A mixture is clasdifis Chronic 4 if the sum of the concentrati
(in %) of components classified as Chronic 1, an8 4 is equal to or greater than 25 %.

4.1.3.5.5.4.5The classification of mixtures for long-term hatgrbased on this summation of {
concentrations of classified components, is sunsadrin Table 4.1.2.
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Table 4.1.2
Classification of a mixture for long-term hazards,
based on summation of the concentrations of clas&fl components

Sum of components classified as: Mixture is classified as:
Chronic 1x M?> 25 % Chronic 1
(M x 10x Chronic 1) + Chronic 2 25 % Chronic 2
(M x 100x Chronic 1) + (10« Chronic 2) _
Chronic 3
+ Chronic 3> 25 %
Chronic 1 + Chronic 2 + Chronic 3 _
Chronic 4

+ Chronic 4> 25 %

a For explanation of the M-factor, see 4.1.3.5.5.5

4.1.3.5.5.1.2When a mixture contains components classified asteA1 or Chronic 1, attentign
must be paid to the fact that such components, wihein acute toxicity is below 1 mg/l and/pr
chronic toxicity is below 0,1 mg/l (if non-rapidtegradable) and 0.01 mg/I (if rapidly degradable)
contribute to the toxicity of the mixture even atlav concentration. Active ingredients |n
pesticides often possess such high aquatic toxibity also some other substances |[ike
organometallic compounds. Under these circumstatitesapplication of the normal genefic
concentration limits leads to an "under-classifadt of the mixture. Therefore, multiplying
factors shall be applied to account for highly to’@mponents, as described in section 4.1.3.5/5.5.

For those components for which only toxicity date available the additivity formulas offer

a way for estimating what the toxicity of a mixtueuld be if the individual substance

toxicities could be ‘added’ to each other in aigttdorward way. Thus it assumes a similar
‘mode of action’ for each component.

To make full use of this approach access to thelevlaguatic toxicity dataset and the
necessary knowledge to select the best and most@pgie data is required. Clearly, the best
use would be to add up separately each of thetdiskity data, the crustacean toxicity data
and the algae/aquatic plants toxicity data to dedvspecific toxicity value for each trophic
level. The lowest of the toxicity values would nalig be used to define the appropriate
hazard category for the mixture. Indeed, if it islyopossible to characterise part of the
mixture in this way, that part can be assigned zatth category (and an M-factor for
categories Acute 1 and/or Chronic 1) and then, se@nd step, be used in the summation
method.

The use of the additivity formulae is limited toofe circumstances where the substance
hazard category is not known. The following texinfr CLP describes the application of the
additivity formulae.
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Annex |: 4.1.3.5.2Mixtures can be made of a combination of both comemts that are classified

(as Acute 1 and/or Chronic 1, 2, 3, 4) and othersvhich adequate toxicity test data is available.

When adequate toxicity data are available for miti@ one component in the mixture,
combined toxicity of those components is calculatsithg the following additivity formulas (a)
(b), depending on the nature of the toxicity data:

(a) Based on acute aquatic toxicity:

dCi _ Ci
[(ECar > LECa
where:
Ci = concentration of component i (weight percentage)
L(E)Csoi = (mg/l) LG5 or EGyfor component i;
n = number of components, and i is running from f;to
L(E)Cso m= L(E) G of the part of the mixture with test data;

The calculated toxicity may be used to assign &t fportion of the mixture an acute haz
category which is then subsequently used in apglgie summation method;

(b) Based on chronic aquatic toxicity:

ZCi+ZCj=Z C_,y__G

EqQNOEG. < NOECi 4~ 01x NOEC]

Ci = concentration of component i (weight percentagejedag the rapidly
degradable components;

Cj= concentration of component j (weight percentageyedag the non-
rapidly degradable components;

NOEC= NOEC (or other recognized measures for chroniccttyyifor component
I covering the rapidly degradable components, ifi;mg

NOECj = NOEC (or other recognized measures for chroniccityyifor component
j covering the non-rapidly degradable componentsgy/I;

n = number of components, and i and j are running ficimn;
EgQNOEG,= Equivalent NOEC of the part of the mixture withttdata;

the
or

ard

The equivalent toxicity thus reflects the fact than-rapidly degrading substances are classjfied

one hazard category level more “severe” than rgmldbrading substances.

The calculated equivalent toxicity may be useddsign that portion of the mixture a long-te
hazard category, in accordance with the criterrardpidly degradable substances (point (b)(ii
Table 4.1.0.), which is then subsequently usegplyang the summation method.

4.1.3.5.3When applying the additivity formula for part dfet mixture, it is preferable to calculate

rm
of

the toxicity of this part of the mixture using feach substance toxicity values that relate to| the
same taxonomic group (i.e. fish, crustacean, alyaequivalent) and then to use the highest
toxicity (lowest value) obtained (i.e. use the mssnsitive of the three taxonomic grougs).
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However, when toxicity data for each componentrareavailable in the same taxonomic group,
the toxicity value of each component is selectedh@ same manner that toxicity values gre
selected for the classification of substances,the.higher toxicity (from the most sensitive test
organism) is used. The calculated acute and chtoricity is then used to assess whether this part
of the mixture shall be classified as Acute 1 andZaronic 1, 2 or 3 using the same criteria
described for substances.

Note that generic concentration limits (GCLs) shklolé given in weight percentages except
for certain gaseous mixtures where they may be destribed in volume percentage, e.g. a
single hazardous component in an inert diluent,retgpgen or helium.

NOTICE: With the aquatic toxicity data at hand thgredient substance classification and
M-factor(s) could easily be gained by a direct cangon with the substance criteria, which
then could be fed straight into the summation matho will therefore usually not be
necessary to use the additivity formulae.

4.1.4.6 When hazard data (information on toxicity or classfication) are available
for only some components of the mixture

This section is related to Figure 4.1.1. where oae decide to apply the summation
method and/or the additivity formulae (see poirit.35 of Annex | to CLP) and apply
point 4.1.3.6 of Annex | to CLP.

» Use available hazard data of known components.

o This applies to mixtures containing unknown compuaseand/or known
components, for which neither toxicity data norssiéications are known. In
these cases, for labelling purposes consider tbeigions of point 4.1.3.6 in
Annex | to CLP. For classification based on thewngart of the mixture, use
the summation method and/or the additivity form(dee point 4.1.3.5 of
Annex | to CLP).

o NOTE: If a mixture is classified in more than onaywthe method yielding
the most stringent result should be used.
4.1.4.7 Decision on classification: examples for mixtures

If the evaluation shows that the criteria are fi@dfl, one category for acute aquatic hazard
and/or one category for long-term aquatic hazatdsuls be assigned. For the labelling
elements, such as: hazard pictograms, signal worazard statements and precautionary
statements, see Section 4.1.6.
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List of the examples on mixtures classification inaded in this section:

The classification system for mixtures is complexd#ferent methods are available. Which
method to use is dependent upon the type of infoomavailable.

e Example A: When classification data are availatde some or all components of a
mixture: straightforward application of the summatmethod

e Example B1: When toxicity test data on the mixtasea whole are available for all three
trophic levels: classification based on test datéhe mixture

e Example B2: When information on the classificatafithe components and test data on the
mixture as a whole are available for some, butatidhree trophic levels: classification based
on the summation method

e Example C: When no data are available on the mexs a whole and its components, but
test data are available on a similar tested mixtuse of the bridging principles — dilution
with water

e Example D: When only test data are available fane, but not all components of the
mixture: use of the additivity formulae and of fhanmation method
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4.1.4.7.1 Example A: When classification data arevailable for some or all components
of a mixture: straightforward application of the summation method

Information on ingredients classification and concetration
Acute Long-term
aguatic M 9 M C (%)
aquatic hazard
hazard
Astralamid Acute 1 10 Chronic 1 10 1
Bastralamid Acute 1 1 Chronic 2 - 3
Castralamid Not - Chronic 2 - 10
classified
Dastralamid - Chronic 3 - 10
Not
Estralamid classified - Not classified - 10
Festralamid Not - Not classified - 66
classified
Not
classified

M = M-factor; C = Concentration

Aquatic hazard classification:
Acute aquatic hazard :
Not classified.

Long-term aquatic hazard:
Category Chronic 2

Reasoning:

» Valid test data on the mixture as a whole (fotlaiée trophic levels) are not available.
* Valid test data on similar tested mixtures are ailable, either, meaning that any
bridging principle cannot be used.

Therefore, classification should be considered dbase individual components using the
summation method.

Acute aquatic hazardinformation on classification including associatefactors and the %
of the components in the mixture are available.
Classify for acute hazard if; (Acute 1x M) > 25%

Using the classification of the components of thetane: (1x 10) + (3% 1) = 13 (which is <

25%). Hence, no classification for acute aquatxahe
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Long-term aquatic hazard:

Step 1: Classify as Chronic 1 }¥; (Chronic 1x M) > 25% (if not, then go to Step 2).

Step 2: Classify as Chronic 2 J; (10 x Chronic 1x M) + > (Chronic 2)> 25% (if not, then
go to Step 3).

Step 3: Classify as Chronic 3 }; (100x Chronic 1x M) + 3 (10x Chronic 2) +Y. (Chronic
3) > 25% (if not, then go to Step 4).

Step 4: Classify as Chronic 4 }¥; (Chronic 1) +. (Chronic 2) + (Chronic 3) +5. (Chronic
4)> 25%
Using the classification of the components of thetune:

Step 1: (1x 10) = 10 (which is < 25%- Step 2).
Step 2: (10« 1 x 10) + 3+10 = 113 (which is > 25%). Hence, clasagyCategory Chronic 2.

Labelling elements based on the classification:

Element Aquatic hazard
information that
could appear on the
label

GHS Pictogram GHS09

Signal Word -

Hazard Statement H411

Precautionary statement(s) P273, P391, P501
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4.1.4.7.2 Example B1: When toxicity data on the mivre as a whole is available for all

three trophic levels: classification based on testata for the mixture

Information on componentsclassification and concentration

Acute Long-term
aguatic M g M C (%)
aquatic hazard
hazard
Frusthrin Acute 1 1 Chronic 1 1 40
Gladobrin Acute 1 1 Chronic 3 - 60

M = M-factor; C = Concentration

Test method ((EC) No.

(72 or 96 hr Ergy)

Acute (short-term) aquatic toxicity Value 440/2008) or OECD
guideline / remarks
Fish
Mixture (Cyprinus carpid
19 mg/l C.1/ static, GLP
(96 hr LGy)
Crustacea
Mixture (Daphnia magna 3.5 mgl/l C.2/ static, GLP
(48 hr EGo)
Algae/aquatic plants
Mixture (Scenedesmus subspicatus 15 mgl/l C.3/ static, GLP

Chronic (long-term) aquatic toxicity

U

Fish 0.09 mg/l OECD 210/ Early Life

Mixture (Cyprinus carpid (12 d NOEC) Stage, flow through, GL

Crustacea

Mixture (Daphnia magna 0.05 mg/l C.20 / semi-static, GLP
(21 d NOEC)

Algae/aquatic plants

Mixture (Scenedesmus subspicatus 1.5 mg/l C.3/ static, GLP
(96 h NOEC)

Aquatic hazard classification:

Acute aquatic hazard: Not classified.

Long-term aquatic hazard: Chronic 1.

Reasoning:
Acute aquatic hazard:
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Valid test data for all the three trophic levels awailable for the mixture as a whole,
therefore no need to consider bridging principleschassification of individual
components for acute hazard classification of theture. Test data showed that
L(E)Cso > 1 mg/L. Consequently - no classification for i@caquatic hazard.

Long-term aquatic hazard:

Valid test data for all the three trophic levels awailable for the mixture as a whole,
therefore no need to consider classification ofviaidial components for long-term

hazard classification of the mixture. Test datavedt that NOEC < 0.1 mg/l. No

information on rapid degradation. Hence, the mixtisr considered being not rapidly
degradable. The mixture is classified as categdmpqic 1.

Labelling elements based on the classification:

Element Aquatic hazard
information that
could appear on the
label

GHS Pictogram GHS09

Signal Word WARNING

Hazard Statement H410

Precautionary statement(s) P273, P391, P501

159



Guidance on the Application of the CLP Criteria

4.1.4.7.3 Example B2: When information on the claggation of the components is
available and toxicity data on the mixture as a whie is available for some, but not all
three trophic levels: use of the summation method

Information on componentsclassification and concentration

Acute Long-term
aguatic M 9 M C (%)
aquatic hazard
hazard
Frusthrin Acute 1 1 Chronic 1 1 40
Gladobrin Acute 1 1 Chronic 3 - 60

M = M-factor; C = Concentration

Test method ((EC) No.
Acute (short-term) aquatic toxicity Value 440/2008) or OECD
guideline / remarks

Algae/aquatic plants 15 mgl/l C.3/ static, GLP
Mixture (Scenedesmus subspicatus (72 or 96 hr Ergy)

Chronic (long-term) aquatic toxicity

Algae/aquatic plants 1.5 mg/l C.3/ static, GLP
Mixture (Scenedesmus subspicatus (96 h NOEC)

Aquatic hazard classification:
Acute aquatic hazard: Acute 1.

Long-term aquatic hazard: Chronic 1.

Reasoning:

» Valid test data on the mixture as a whole are alskel for one, but not for all the three
trophic levels and we don’t know if algae is clgaHe most sensitve trophic level for the
mixture.

* Neither is valid test data on similar tested migtuavailable, meaning that the bridging
principles could not be used.

Therefore, classification should for both acuteandzand long-term hazard be considered
based on individual components using the summatiethod. Testing should not be
conducted for the mixture for the remaining tropleiels.

Acute aquatic hazard:

Information on classification including associatdefactors and the % of the components in
the mixture are available.

Classify for acute hazard i¥; (Acute 1x M) > 25%
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Using the classification of the components of thetune: (40x 1) + (60x 1) = 100 (which is
> 25%). Hence - category Acute 1.

Long-term aquatic hazard:
Information on classification including associatdefactors and the % of the components in
the mixture are available.

Step 1: Classify as Chronic 1 }¥; (Chronic 1x M) > 25% (if not, then go to Step 2).
Using the classification of the components of thetune:

Step 1: (40< 1) = 40 (which i$> 25%). Hence - Category Chronic 1.

Labelling elements based on the classification:

Element Aquatic hazard
information that
could appear on the
label
GHS Pictogram GHS09
Signal Word WARNING
Hazard Statement H410
Precautionary statement(s) P273, P391, P501

> Note that in accordance with article 27 hazartestant H400 may be considered redundant and theretu
included on the label because hazard statement El$éaGapplies, see section 4.1.6.
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4.1.4.7.4 Example C: When no data are available dhe mixture as a whole and its
components, but test data are available on a similaested mixture: use of the bridging
principles — dilution with water

Test Species Information / Data
Fish No data available
Crustacea No data available
Algae No data available

A reference mixture has shown adg©f 0.5 mg/l and adequate NOECs in the range @07 t
< 0.1 mg/L. Based on this data it has been claskifis Category Acute 1 and Category
Chronic 1.

Subsequently, this mixture has been diluted in mayefactor of 10 and the newly diluted
mixture shall now be classified.

Aquatic hazard classification:

Acute aquatic hazard:
Not classified.

Long-term aquatic hazard:
Category Chronic 2.
Reasoning:

The mixture is formed by diluting another classlfimixture with water, the
toxicity of the mixture can therefore be calculafesin the original mixture.
(see section 4.1.4.4 of this document and CLP Anpgaint 4.1.3.4.3.)

Acute aquatic hazard:
LCso =5 mg/l (0.5x10). Hence - not classified.

Long-term aquatic hazard:
Adequate NOECs in the range 0.7 to < 1 mg/l (0.07ahd 0.1x10). Hence - category
Chronic 2.

Labelling elements based on the classification:
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Element

Aquatic hazard
information that
could appear on the

label
GHS Pictogram GHS09
Signal Word -
Hazard Statement H411

Precautionary statement(s)

P273, P391, P501
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4.1.4.7.5 Example D: When test data are availableif some, but not all components of

the mixture: use of the additivity formula and of the summation method

Information on componentsclassification and concentration

Acute Long-term
aguatic M 9 C (%)
aquatic hazard

hazard
Component 1 - - - 50
Component 2 - - - 10
Component 3 - - - 10
Component 4 Not - Chronic 1 30

classified

Component toxicity data:

Data elements

Component 1

Component 2

Test method
((EC) No.

0, [0) i
Er?i?(t/are) of the | (10% of the mixture) 440/2008) or
OECD guideline /
Physico-chemical
properties
Water solubility(Sy): | 200 mg/I 1000 mg/I A.6 / pH: 7.0, non
GLP
Log octanol/watel
partition  coefficient No data No data
(log Kow):
Acute (short-term)
aguatic toxicity
Fish
| No data 0.3 mg/I C.1/ static, GLP
Oncorhynchus mykiss (96 hr LGy)
Crustacea
Daphnia magna 0.55 mg/l No data
(48 hr EGyp) C.2 /| static, nont

GLP
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Algae/aquatic plants

Scenedesmus 0.37 mgl/l 1.37 mg/l
subspicatus (72 hr ECsp) (72 hr ECsg) C.3/ static, GLP
Long-term aquatic
toxicity
Fish
- 10.07 mg/l 1.3 mg/I OECD 210 / semit
Oncorhynchus mykiss (28 d NOEC) (28 d NOEC) static
Crustacea
Daphnia magna
0.09 mg/l 1.4 mg/l C.20 / semi-static
(21 d NOEC) (21 d NOEC) GLP
Algae/aquatic plants
Scenedesmus 0.13 mg/L 0.53 mg/L
subspicatus (72 hr NOEC) (72 hr NOEC) C.3/ static, GLP
Degradation
(evidence of rapid
degradation)

Biotic degradation%
degradation in 2§
days (or, if absent
half-life in water (d)):

Abiotic  degradation

(Hydrolysis) (half-life
(d)):

B No data

No data

No data

No data

Bioaccumulation

Bioconcentration
factor in fish (BCF):

No data

No data

Chronic classification is known for 30% of the nuipe.

Test data is available for 60% of the mixture.

For 10% of the mixture no information is available.

Aquatic hazard classification:

Acute aquatic hazard: Category Acute 1.

Long-term aquatic hazard: Category Chronic 1.
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Reasoning:

» Valid test data on the mixture as a whole (fotlaiée trophic levels) are not available.

* Valid test data on similar tested mixtures are ailable, either, meaning that any
bridging principle cannot be used.

Therefore, classification should be considered dbaseindividual components using the
summation method.

NOTICE! In the case of the downstream user or itggomot having the
classification of all the components, further dgale with the supplier
may be necessary to obtain additional informatidhe suppliers in a
supply chain shall cooperate to meet the requirésnfem classification,
labelling and packaging (see CLP Article 4(9)). sTharticular example,
however, shows what could be done if the classitioaof some
components in any case is not available (whichei@mple, could be the
case when importing certain mixtures).

Acute aquatic hazard:

For component 1 the most sensitive species showedExCs, 0.37mg/l. Thus,
component 1, comprising 50% of the mixture, issiféed as Acute 1; M factor 1.
Subsequently used in the summation method, more #%6 of the mixture is
classified as category Acute 1. Hence, the mixmimassified as Acute 1.

Alternatively: You can calculate the combined tdatyicfor components 1 and 2
applying theAdditivity Formul&®:

L(E)Csom= 60 / (50/0.37 mg/k 10/0.3mg/L) = 0.36 mg/L

Assign category Acute 1. This means that 60% of tnixture is classified as
category Acute 1 and hence, subsequently useceistimmation method, the whole
mixture is classified as Acute 1.

Long-term aquatic hazard:

Assign hazard categories for each component foclwthiere are adequate chronic
toxicity data available:

Relevant information Category C (%)
Component 1 0.07 mg/L Assign Chronic 1, 50 %
(28 d NOEC Fish); M factor 1

No information on
degradation. Hence, th
substance is considered
not rapidly degradable
Component 2 0.53 mg/L Assign Chronic 2 10%
(72 hr NOEC Algae);

No information on
degradation

[1%)

% In many cases it is possible to use the summatiethod straight away by assigning hazard categtoies
single components of a mixture when data is avigilab
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Component 3 No data - 10%
Component 4 Not classified Chronic 1 30 %

More than 25% of the mixture is classified as catggChronic 1 and thus, the
mixture is classified as category Chronic 1.

Alternatively: You can apply thédditivity Formul&’ to calculate the combined
toxicity for components 1 and 2 (60% of the mixjure

EqQNOEG, = 60/ (50/(0.1 x 0.07) + 10/(0.1 x 1.3)) = 0.008/I for fish

EgQNOEG, = 60/ (50/(0.1 x 0.09)) + 10/(0.1 x 1.4)) = 0.0hdy/I for crustaceans
EgNOEG, =60/ (50/(0.1 x 0.13) + 10/(0.1 x 0.53)) = 0.01§/I for algae

The lowest calculated EqQNOE@s 0.008 mg/l.

Apply table 4.1.0 b (i). Assign category ChronicM,factor 10 to that part of the
mixture.

In addition component 4 of the mixture is classifias category Chronic 1 and
comprises 10% of the mixture.

The long-term hazard category assigned to thatgbdhte mixture the mixture is then
subsequently used in applying the summation method:

Classify as Chronic 1 if: > (Chronic 1x M) > 25%
> (60x 10) + 10 = 610

Thus, the mixture is classified as category Chrdnic

Labelling elements based on the classification:

Element Aquatic hazard
information that
could appear on

the label

GHS Pictogram GHS09

Signal Word WARNING

Hazard Statement H410®

Precautionary statement(s) P273, P391, P501

In the SDS and on the label it has to be statednt&ins 10% of components with unknown
hazards to the aquatic environment”.

>’ See also section 4.1.4.6 of this guidance.

%8 Note that in accordance with CLP Article 27, thezdrd statement H400 may be considered redunddnt an
therefore not included on the label because hastattment H410 also applies, see section 4.1.6sof t
document.
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4.1.5 Metal and metal compounds

4.1.2.10Inorganic compounds and metals

4.1.2.10.1For inorganic compounds and metals, the concegégfadability as applied to organic
compounds has limited or no meaning. Rather, sutistances may be transformed by normal
environmental processes to either increase or dgeréhe bioavailability of the toxic specigs.
Equally the use of bioaccumulation data shall bated with care*.

4.1.2.10.1 Poorly soluble inorganic compounds and metals b&gcutely or chronically toxic i
the aquatic environment depending on the intritexicity of the bioavailable inorganic species
and the rate and amount of this species which eatietion. All evidence must be weighed in a
classification decision. This would be especiatlyetfor metals showing borderline results in the
Transformation/Dissolution Protocol.

=]

(*) Specific guidance has been issued by the E@opgehemicals Agency on how these datal for
such substances may be used in meeting the reaaiterof the classification criteria.”

Annex IV provides the detailed guidance on the sifastion of metals and metal
compounds.

The guidance on classification of alloys and compietal containing materials is limited so
far. More guidance is needed (see also Annex NM5.5

4.1.6 Hazard communication for hazards to the aquatic envonment

A substance or mixture classified as hazardouscanthined in packaging shall bear a label
in accordance with the rules in Title Il of CLPhd elements to be included in labels should
be specified in accordance with the hazard pictograsignal words, hazard statements and
precautionary statements which form the core in&drom of the CLP system. For general
guidance on labelling see tlh&roductory Guidance on the CLP Regulation (ECR2809)
and also th&uidance on Labelling and Packaging in accordandd \WRegulation (EC) No
1272/2008 (ECHA, 2011).

Label elements shall be used for substances oureximeeting the criteria for classification
in the hazard claddazardous to the Aquatic Environmentaccordance with Table 4.1.4 of
Annex | to CLP.

Pictogram

The hazard pictogram shall satisfy the provisioh&mnex V and Annex |, part 1.2 to the
Regulation.

Symbol:Environment PictogramCode:GHS09
The pictogram GHSO09 is required only for substameesixtures classified as:
- Acute hazard category 1 and/or
- Long-term hazard categories 1 or 2
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Signal word

The label shall include the relevant signal worchatordance with the classification of the
hazardous substance or mixture. The signal woevaet for the hazard clastazardous to
the Aquatic Environmens:

WARNING
Signal Word CodeWng
The signal word ‘Warning'’ is required only for stdnsces or mixtures classified as:
- Acute 1 and/or
- Chronic 1

Where the signal word ‘Danger’ is used on the lah& to classification into another hazard
class(es), the signal word ‘Warning’ shall not agpan the label.

Hazard statements

The label shall include the relevant hazard statesgni@ accordance with the classification of
the hazardous substance or mixture and shall beesdoin accordance with Annex lll to
CLP.

The hazard statements (and the Hazard statemergsfodlevant for the hazard class
Hazardous to the Aquatic Environmeare:

- Very toxic to aquatic life (H400)
- Very toxic to aquatic life with long lasting etfis (H410)
- Toxic to aquatic life with long lasting effects H411)
- Harmful to aquatic life with long lasting effects (H412)

- May cause long lasting harmful effects to aquifiec  (H413)
The hazard statement H400 is required only fortsauoes or mixtures classified as:
- Acute 1

The hazard statements H410 to H413 are respectreelyired for substances or mixtures
classified as:

-Chronic1,2,3o0r4

Article 27 of CLP states that if a substance ortoix is classified within several hazard
classes or differentiations of a hazard class, haltard statements resulting from the
classification shall appear on the label, unlessetlis evident duplication or redundancy.

This means that where the hazard statement H4W6eid on the label due to classification
into long-term hazard category Chronic 1, the hdatatement H400 shall not appear on the
label. Furthermore, where a substance or a mixtucdassified both in acute and long-term
hazard categories, the hazard statement requiragdear on the label shall for this hazard
classification be H410 (see Table 4.1.6).
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Table 4.1.6
Aquatic hazard Associated hazard | Associated hazard statement that could
classification statement appear on the label

Acute 1 H400 H400

Acute 1 and Chronic 1 H400; H410 H410

Acute 1 and Chronic 2 H400; H411 H410

Acute 1 and Chronic 3 H400; H412 H410

Acute 1 and Chronic®3 H400; H413 H410
Chronic 1 H410 H410
Chronic 2 H411 H411
Chronic 3 H412 H412
Chronic 4 H413 H413

Precautionary statements

In accordance with CLP Articles 17 and 22 the lab&lll include the relevant precautionary
statements. The precautionary statements thatrcaniriciple be used for the hazard class
Hazardous to the Aquatic Environmeme:

- Avoid release to the environment (P273)
- Collect spillage (P391)
- Dispose of contents/container to (P501)

41.7 Re-classification of substances and mixtures clafsd as hazardous to the
aguatic environment according to DSD/DPD

For the re-classification of substances and mistwigh regard to their hazards to the aquatic
environment, a supplier has to apply the clasgitoacriteria specified in Annex |, part 4 of

CLP. For this reason, all available information Iclh& re-evaluated in order to apply the
criteria, as stated in CLP, accordingly. It is matggested that new testing should be
performed, but instead, available information sbobk evaluated for its relevance and
reliability.

Besides the fact that M-factors need to be estaddisfor Acute 1 and Chronic 1
classifications, a direct translation of classifica from the DSD/DPD to CLP can only be
done in absence of chronic toxicity data. But dlsn, the translation for substances is not
straightforward in all cases, for example:

% Please note that this combined classification aplylies for mixtures.
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— Differences between the CLP classification and@$D classification of substances to
which R53 - alone or in combination with R50, RF1IR52 - is applied. This is based on
the slightly different criteria for classificationn particular higher cut-off values for
logKow (i.e. 4 in CLP compared to 3 in DSD) and BEE. 500 in CLP compared to 100
in DSD). That means that only for those substaf@esvhich adequate chronic toxicity
data is not available, for which the long-term agubazard classification is based on a
combination of acute toxicity data and bioaccumaratdata (without data on rapid
biodegradability affecting classification) and ttieh the currently applied R53 is based
exclusively on a BCF between 100 and 500 or a fadi€tween 3 and 4 the classification
would be subject to re-consideration.

4.1.8 References

European Communities, 2003: Technical guidance Becu on Risk Assessment. Part Il.
European Commission, Joint Research Centre

OECD 2000: Series on Testing and Assessment Nughegtuidance Document on aquatic
toxicity Testing of difficult substances and mix@éar ENV/IJM/MONO(2000)6

OECD 2006: Series on Testing and Assessment NurdberCurrent approaches in the
statistical analysis of ecotoxicity data: a guidatx application. ENV/JM/MONO(2006)18
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PART 5: ADDITIONAL HAZARDS

5.1HAZARDOUS TO THE OZONE LAYER

The criteria chapter for classification and lalmgliof substances and mixtures hazardous to
the ozone layer are short and the need for guidentmiited to the actual ODP-value that
would trigger classification for a substance.

Annex I
5.1.2 Classification criteria for substances

5.1.2.1. A substance shall be classified as Higzer to the Ozone Layer (Category 1) if the avégldb
evidence concerning its properties and its predioreobserved environmental fate and behavjour
indicate that it may present a danger to the siracand/or the functioning of the stratosphgric
ozone layer.

5.1.3 Classification criteria for mixtures
5.1.3.1. Mixtures shall be classified as Hazardimuthe Ozone Layer (Category 1) on the basis of] the

individual concentration of the substance(s) corditherein that are also classified as Hazarglous
to the Ozone Layer (Category 1), in accordance Wtble 5.1.

Any substances having an Ozone Depleting Potgi@iaP) greater or equal to the lowest
ODRP (i.e. 0.005) of the substances currently ligte@innex | to Regulation (EC) No
1005/2008° should be classified as hazardous to the ozomre (agtegory 1).

%0 Regulation (EC) No 1005/2009 of the European Padigrand of the Council of 16 September 2009 on anbss that
deplete the ozone layer
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ANNEXES

I ANNEX I: AQUATIC TOXICITY

.1 Introduction

The basis for the identification of a hazard to &lggiatic environment for a substance is the
aguatic toxicity of that substance. Classificati®predicated on having toxicity data for fish,
crustacea, and algae/aquatic plant available. These are generally accepted as
representative of aquatic fauna and flora for hhzdentification. Data on these particular
taxa are more likely to be found because of thisegd acceptance by regulatory authorities
and the chemical industry. Other information on thegradation and bioaccumulation
behaviour is used to better delineate the aquatzatd. This section describes the appropriate
tests for ecotoxicity, provides some basic concdptsevaluating the data and using
combinations of testing results for classificati¢iurther detailed guidance is given in the
Integrated Testing Strategy (ITS) for aquatic tayidor the substance (IR/CSA (R.7A)
Chapters 7.8.3 — 7.8.5).

1.2 Description of tests

For classifying substances in the harmonised syst@shwater and marine species toxicity
data can be considered as equivalent data. It dHmuhoted that some types of substances,
e.g. ionisable organic chemicals or organometallfcsstances may express different toxicities
in freshwater and marine environments. Since thipqae of classification is to characterise
hazard in the aquatic environment, the result shgwhe highest toxicity should normally be
chosen. However, there are circumstances where ightvef evidence approach is
appropriate.

The criteria for determining aquatic hazards shd@dest method neutral, allowing different
approaches as long as they are scientifically s@nttvalidated according to international
procedures and criteria already referred to intessystems for the hazard of concern and
produce mutually acceptable data. Where valid degaavailable from non-standard testing
and from non-testing methods, these shall be cereidin classification provided they fulfil
the requirements specified in Section 1 of AnnextXlithe REACH Regulation (EC) No
1907/2006.

According to the proposed system (OECD 1998):

“Acute toxicity would normally be determined usiagfish 96 hour LG (OECD Test
Guideline 203 or equivalent), a crustacea specié$dur EGo (OECD Test Guideline 202
or equivalent) and/or an algal species 72 or 96 hBCs, (OECD Test Guideline 201 or
equivalent). These species are considered as satedgr all aquatic organisms and data on
other species such as the duckweed Lemna may alsonsidered if the test methodology is
suitable.”

Chronic testing involves an exposure that covesigaificant period of time when compared to
the organism’s life cycle. The term can signifyigas from days to a year, or more depending
on the reproductive cycle of the aquatic organiShmronic tests can be done to assess certain
information relating to growth, survival, reprodoct and development.
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“Chronic toxicity data are less available than aeudata and the range of testing procedures
less standardised. Data generated according toQE€D Test Guidelines 210 (Fish Early
Life Stage), 202 Part 2 or 211 (Daphnia Reprodugtiand 201 (Algal Growth Inhibition) or
equivalent can be accepted. Other validated aneriationally accepted tests could also be
used. The NOECs or other equivalent,E8ould be used.”

It should be noted that several of the test guidslicited as examples for classification are
being revised or are being planned for updatingchStevisions may lead to minor
modifications of test conditions. Therefore, thgext group that developed the harmonised
criteria for classification intended some flexitylin test duration and/or species and number
of animals used.

Guidelines for conducting acceptable tests with,fisrcustacea, and algae can be found in
many sources (Test Methods Regulation 440/2008;@EQ. the OECD monograph No.11,

Detailed Review Paper on Aquatic Toxicity Testing Industrial Chemicals and Pesticides,
1999; EPA, 1996; ASTM, 1999; ISO EU).

.2.1 Fish tests

1.2.1.1 Acute testing

Acute tests are generally performed with young miles 0.1 — 5 g in size for a period of 96
hours. The observational endpoint in these testsoigality. Fish larger than this range and/or
durations shorter than 96 hours are generally dessitive. However, for classification, they
could be used if no acceptable data with the smigdle for 96 hours are available or the results
of these tests with different size fish or testations would influence classification in a more
hazardous category. Tests consistent with OECD Gesleline 203 (Fish 96 hour € or
equivalent should be used for classification.

1.2.1.2 Chronic testing

Chronic or long-term tests with fish can be inghiwith fertilized eggs, embryos, juveniles,
or reproductively active adults. Tests consisterit WWECD Test Guideline 210 (Fish Early
Life Stage), the fish life-cycle test (US EPA 83&D0), or equivalent can be used in the
classification scheme. Durations can vary widelpeatagling on the test purpose (anywhere
from 7 days to over 200 days). Observational engtpaian include hatching success, growth
(length and weight changes), spawning successsanadval. Technically, the OECD 210
Guideline (Fish Early Life Stage) is not a “chrdniest, but a sub-chronic test on sensitive
life stages. It is widely accepted as a predictocloonic toxicity and is used as such for
purposes of classification in the harmonised systeish early life stage toxicity data are
much more available than fish life cycle or reprctthn studies.

[.2.2 Tests with Crustaceae

.2.2.1 Acute testing

Acute tests with crustacea generally begin witlstfinstar juveniles. For daphnids, test
duration of 48 hours is used. For other crustasaeel as mysids or others, duration of 96
hours is typical. The observational endpoint is taddy or immobilisation as a surrogate to
mortality. Immobilisation is defined as unrespomesio gentle prodding. Tests consistent with
OECD Test Guideline 202 Part 1 (Daphnia acute) SAUEPA OPPTS 850.1035 (Mysid
acute toxicity) or their equivalents should be ulsedlassification.

1.2.2.2 Chronic testing
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Chronic tests with crustacea also generally begth Wrst instar juveniles and continue
through maturation and reproduction. For daphndparticularDaphnia magna21 days is
sufficient for maturation and the production of ®dds. For mysids, 28 days is necessary.
Observational endpoints include time to first broodimber of offspring produced per
female, growth, and survival. It is recommendedt ttests consistent with OECD test
guidelines 211 and/or 202 Part 2 (Daphnia repraduoyxtor US-EPA 850.1350 (Mysid
chronic) or their equivalents be used in the cfacsgion scheme.

1.2.3 Algae / other aquatic plant tests

1.2.3.1 Tests with algae

Algae are cultured and exposed to the test subsstane nutrient-enriched medium. Tests
consistent with OECD Test Guideline 201 (Algal gtiewhibition) should be used. Standard
test methods employ a cell density in the inoculnnorder to ensure exponential growth
through the test, usually 3 to 4 days duration.

The algal growth inhibition test is a short-ternsttéhat provides both acute and chronic
endpoints. However, the E§is treated as an acute value for classificationp@ses.
Classification shall be based on both, the algaiviin rate reduction endpoint, B5§3= ECso
(growth rate)] and NOErC [= NOEC (growth rate)] yaed that the control growth is
exponential (greater than a factor of 16). This pemot is preferred because it is not
dependent on the test design, whereas the endpmamass (growth) inhibition (Ebg)
depends on both, growth rate of the test speciegehsas test duration and other elements of
test design. Thus in circumstances where the basiee EG is not specified and no Eggs
recorded, classification shall be based on the $v\&€5, available. Where the algal toxicity
ErCso [ = EGso (growth rate)] falls more than 100 times below i@t most sensitive species
and results in a classification based solely os #ffect, consideration should be given to
whether this toxicity is representative of the iy to aquatic plants. Where it can be shown
that this is not the case, professional judgmentulshbe used in deciding if classification
should be applied.

1.2.3.2 Tests with aquatic macrophytes

The most commonly used vascular plants for aquatiity tests are duckweedtgmna
gibbaandL. minor). The tests last for up to 14 days and are peddrin nutrient enriched
media similar to that used for algae, but may bmeased in strength. The observational
endpoint is based on change in the number of frgndduced. Tests consistent with OECD
Test Guideline on Lemna (2006) and US-EPA 850.4¢Muatic plant toxicity, Lemna)
should be used.

Under the REACH Regulation growth inhibition study aquatic plants, algae are the
preferred species.

1.3 Aquatic toxicity concepts

This section addresses the use of acute and chiqaity data in classification, and special
considerations for exposure regimes, algal toxiesting, and use of QSARS.

1.3.1 Acute toxicity

Acute toxicity for purposes of classification refdp the intrinsic property of a substance to
be injurious to an organism in a short-term expedor that substance. Acute toxicity is
generally expressed in terms of a concentratiorthvts lethal to 50 % of the test organisms
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(lethal concentration, L&), causes a measurable adverse effect to 50 % aésh organisms
(e.g. immobilisation of daphnids, B, or leads to a 50 % reduction in test (treated)
organism responses from control (untreated) orgamesponses (e.g. growth rate in algae,
ErCso).

Acute aquatic toxicity is normally determined usedish 96 hour L&, a crustacea species
48 hour EGyp, an algal species 72 or 96 hourgg@nd/or aquatic plants 7 days EC50. These
species cover a range of trophic levels and tadaaam considered as surrogate for all aquatic
organisms. Data on other species shall also badmres if the test methodology is suitable.
Since the purpose of classification is to char&xehnazard in the aquatic environment, the
result showing the highest toxicity should be clmoddowever, there are circumstances,
when a weight of evidence approach is appropriate.

Substances with an acute toxicity determined ttebe than one part per million (1 mg/l) are
generally recognised as being very toxic. The hagdluse, or discharge into the
environment of these substances poses a high defreazard and they are classified in
category Acute 1. When classifying substances ageAt, it is necessary at the same time to
indicate an appropriate Multiplying factor, M-factor'he multiplying factors are defined
using a toxicity value (see Section 4.1.3.3.2).

1.3.2 Chronic toxicity

Chronic toxicity, for purposes of classificatioefers to the intrinsic property of a substance
to cause adverse effects to aquatic organisms gl@xposures which are determined in
relation to the life-cycle of the organism. Suchrartic effects usually include a range of
sublethal endpoints and are generally expressederims of a No Observed Effect

Concentration (NOEC), or an equivalent JE@bservable endpoints typically include

survival, growth and/or reproduction. Chronic taiicexposure durations can vary widely

depending on the test endpoint measured and tesiespused.

For the classification based on chronic toxicitgiferentiation is made between rapidly
degradable and non-rapidly degradable substancdsta®ices that do rapidly degrade are
classified in category Chronic 1 when the chronidity NOEC or EG is determined to be

< 0.01 mg/l. Decimal bands are accepted for catsiggyichronic toxicity above this
category. Substances with a chronic toxicity NOERCEG between 0.01 and 0.1 mg/l are
classified in category Chronic 2 for chronic togyciSubstances with a chronic toxicity
NOEC or EG between 0.1 and 1.0 mg/l are classified in catedcitronic 3 for chronic
toxicity. Finally, those substances with chronigiedy NOECs or EGs over 1.0 mg/l are not
classifiable for long-term hazard in any of theegatries Chronic 1, 2 or 3. For substances
that do not rapidly degrade or for which such hasé¢ assumed by worst case (i.e. this
applies in case where no information on rapid ddgan is available) two chronic
categories are used: category Chronic 1 if thergbrimxicity NOEC or EGis determined to
be< 0.1 mg/l and category Chronic 2 if the chronicit¢dy NOEC or EG is determined to
be between 0.1 and 1.0 mg/l.

When classifying substances as Chronic 1, it ies&ary at the same time to indicate an
appropriate M-factor. The multiplying factors arefided using a toxicity value (see Section
4.1.3.3.2).

Since chronic toxicity data are less common in aertsectors than acute data, for
classification schemes, the potential for long-tdrazard is in absence of chronic toxicity
data, is identified by appropriate combinationgadite toxicity, lack of degradability, and/or
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the potential or actual bioaccumulation. Howevedneme adequate chronic toxicity data exist,
this shall be used in preference over the classifin based on the combination of acute
toxicity with degradability and/or bioaccumulatiom this context, the following general
approach should be used.

(@) If adequate chronic toxicity data are availdbleall three trophic levels
this can be used directly to determine an apprtgpt@ng-term hazard
category;

(b) If adequate chronic toxicity data are availafde one or two trophic
levels, it should be examined if acute toxicityadate available for the
other trophic level(s). A potential classificatimade for the trophic
level(s) with chronic data and compared with thaide using the acute
toxicity data for the other trophic level(s). Thadl classification shall
be made according to the most stringent outcome.

(c) In order to remove or lower a long-term aquatiassification, using
chronic toxicity data, it must be demonstrated ttiee NOEC(s) (or
equivalent ECx) used would be suitable to removwer the concern
for all taxa which resulted in classification based acute data in
combination with degradability, and/or bioaccumialat This can often
be achieved by using a long-term NOEC for the nsesisitive species
identified by the acute toxicity. Thus, if a cld&gstion has been based
on a fish acute LC50, it would generally not bestiole to remove or
lower this classification using a long-term NOE®nfr an invertebrate
toxicity test. In this case, the NOEC would normaleed to be derived
from a long-term fish test of the same speciesr@ of equivalent or
greater sensitivity. Equally, if classification heesulted from the acute
toxicity of more than one taxonomic group, it isely that NOECs from
each taxonomic group will be needed. In case ofsdigation of a
substance as Chronic 4, sufficient evidence shbalgrovided that the
NOEC or equivalent ECx for each taxonomic groumgrneater than 1
mg/l or greater than the water solubility of thebstances under
consideration.

1.3.3 Exposure regimes

Four types of exposure conditions are employedoth lacute and chronic tests and in both
freshwater and saltwater media: static, staticweh€semi-static), recirculation, and flow-
through. The choice for which test type to use ligudepends on test substance
characteristics, test duration, test species, egdlatory requirements.

1.3.4 Test media for algae and Lemna

Algal and Lemna tests are performed in nutrientebied media and use of one common
constituent, EDTA, or other chelators, should basodered carefully. When testing the
toxicity of organic chemicals, trace amounts ohalator like EDTA are needed to complex
micronutrients in the culture medium; if omittedpgth can be significantly reduced and
compromise test utility. However, chelators canumdthe observed toxicity of metal test
substances. Therefore, for metal compounds, itegrable that data from tests with high
concentration of chelators and/or tests with stoitietrical excess of chelator relative to iron
be critically evaluated. Free chelator may maskvihemetal toxicity considerably, in
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particular with strong chelators like EDTA (see &mnlV to this guidance on Metals and
inorganic metal compounds). However, in the absaficavailable iron in the medium the
growth of algae and Lemna can become iron limiggdl consequently data from tests with
no or with reduced iron and EDTA should be treatéti caution.

1.3.5 Use of substance categorisation (read across andgping) and (Q)SARs for
classification and labelling

See Section 1.4 of this guidance.

1.4 Substances which are difficult to test

For classification of organic compounds, it is dasle to have stabilised and analytically
measured test concentrations. Although measureceotnations are preferred, classification
may, under certain circumstances, be based onestuwhere nominal concentrations are the
only valid data available. If the material is likgb substantially degrade or otherwise be lost
from the water column, care must be taken in da&xpretation and classification should be
done taking into account the loss of the toxicamtrdy the test, if relevant and possible.
Additionally, metals present their own set of diffities and are discussed separately (see
Annex IV on metals).

In most cases where test conditions are hard iaaldéhe actual test concentration is likely to
be less than the nominal or expected test condemtraVhere acute toxicities (L(E}g) are
estimated to be less than 1 mg/l for a difficultést substance, one can be fairly confident
the classification as Acute 1 (and Chronic 1, iprapriate) is warranted. However, if the
estimated toxicity is greater than 1 mg/l, thereated toxicity is likely to under-represent the
toxicity. In these circumstances, expert judgenemieeded to determine the acceptability of
a test with a difficult substance for use in clasation. In addition, caution is also needed
when deriving appropriate M-factors, in particulren the nominal effect concentrations are
close to the thresholds for diverging M-factors. akhthe nature of the testing difficulty is
believed to have a significant influence on theuaktest concentration when toxicity is
estimated to be greater than 1 mg/l and the testeruration is not measured, then the test
should be used with due caution in classification.

The following paragraphs provide some detailed gouog on some of these problems of
interpretation. In doing so it should be remembdrtet this is guidance and hard and fast
rules cannot be applied. The nature of many ofdiffeculties mean that expert judgement
must always be applied both in determining whethere is sufficient information in a test

for a judgement to be made on its validity, ando alghether a toxicity level can be

determined suitable for use in applying the classtion criteria.

.4.1 Unstable substances

While testing procedures should ideally have bedwpted which minimise the impacts of
instability in the test media, in practice, in e@nt tests, it can be almost impossible to
maintain a concentration throughout the test. Comiwauses of lack of constant exposure
concentration during the test are oxidation, hyisl photodegradation and biodegradation.
While the latter forms of degradation can more ilgade controlled, such controls are
frequently absent in much existing testing. Newadhss, for some testing, particularly acute
and chronic fish toxicity testing, a choice of egpre regimes is available to help minimise
losses due to instability, and this should be takém account in deciding on the test data
validity.
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Where instability is a factor in determining thedeof exposure during the test, an essential
prerequisite for data interpretation is the existenf measured exposure concentrations at
suitable time points throughout the test. In theseamloe of analytically measured
concentrations at least at the start and end pfriesvalid interpretation can be made and the
test should be considered as invalid for classiboapurposes. Where measured data are
available, a number of practical rules can be dmrsd by way of guidance in interpretation:

(@ where measured data are available for theatdrend of test (as is normal for
the acute Daphnia and algal tests), the LEg)or classification purposes, may be
calculated based on the geometric mean concemtrafighe start and end of test.
Where concentrations at the end of test are beb@nanalytical detection limit, such
concentrations shall be considered to be halfdbgsgction limit;

(b) where measured data are available at the ataitend of media renewal

periods (as may be available for the semi-stastsjethe geometric mean for each
renewal period should be calculated, and the mrgpaseire over the whole exposure
period calculated from these data;

(c) where the toxicity can be attributed to a ddgteon breakdown product, and
the concentrations of this are known, the L(&)for classification purposes may be
calculated based on the geometric mean of the datjpa product concentration,
back calculated to the parent substance;

(d) similar principles may be applied to measurathdn chronic toxicity testing.

1.4.2 Poorly soluble substances

These substances, usually taken to be those wgblubility in water of <1 mg/l, are
frequently difficult to dissolve in the test medand the dissolved concentrations will often
prove difficult to measure at the low concentrasianticipated. For many substances, the
true solubility in the test media will be unknowand will often be recorded as < detection
limit in purified water. Nevertheless such substmncan show toxicity, and where no toxicity
is found, judgement must be applied to whether rdsult can be considered valid for
classification. Judgement should err on the sideaotion and should not underestimate the
hazard.

Ideally, tests using appropriate dissolution teghes and with accurately measured
concentrations within the range of water solubityould be used. Where such test data are
available, they should be used in preference terafata. It is normal, however, particularly
when considering older data, to find such substamacth toxicity levels recorded in excess of
the water solubility, or where the dissolved leais below the detection limit of the analytical
method. Thus, in both circumstances, it is not iptesssto verify the actual exposure
concentrations using measured data. Where thes¢harenly data available on which to
classify, some practical rules can be considereddyyof general guidance:

@) where the acute toxicity is recorded at leuelexcess of the water solubility,
the L(E)G, for classification purposes may be consideredetedual to or below the
measured water solubility. In such circumstancas likely that category Chronic 1
and/or category Acute 1 should be applied. In makims decision, due attention
should be paid to the possibility that the excesfigsolved substance may have given
rise to physical effects on the test organisms. M/ba@s is considered the likely cause
of the effects observed, the test should be coreidas invalid for classification
purposes;
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(b) where no acute toxicity is recorded at levalgxcess of the water solubility,

the L(E)Gyo for classification purposes may be considered dogkeater than the

measured water solubility. In such circumstancessicderation should be given to
whether the category Chronic 4 should apply. Inimgla decision that the substance
shows no acute toxicity, due account should bentakethe techniques used to
achieve the maximum dissolved concentrations. Wheese are not considered as
adequate, the test should be considered as irfealalassification purposes;

(c) where the water solubility is below the deteetiimit of the analytical method
for a substance, and acute toxicity is recordesl L{l)Gso for classification purposes
may be considered to be less than the analytidattien limit. Where no toxicity is
observed, the L(E)§ for classification purposes, may be considereteogreater
than the water solubility. Due consideration shalfb be given to the quality criteria
mentioned above;

(d) where chronic toxicity data are available, slene general rules should apply.
In principle, only data showing no observed effemticentrations at levels above the
water solubility limit, or greater than 1 mg/l neled considered. Again, where these
data cannot be validated by measuring the condemtsa the techniques used to
achieve the maximum dissolved concentrations meisoinsidered as appropriate.

1.4.3 Other factors contributing to concentration loss

A number of other factors can also contribute tesés of test material from solution and,
while some can be avoided by correct study desigerpretation of data where these factors
have contributed may, from time to time, be neagssa

@ sedimentation: this can occur during a tesafaumber of reasons. A common
explanation is that the substance has not trusotlied despite the apparent absence of
particulates, and agglomeration occurs during ése leading to precipitation. In these
circumstances, the L(Ejgfor classification purposes, may be considerdzetbased on
the end of test concentrations. Equally, precipiatan occur through reaction with the
media. This is considered under instability above;

(b) adsorption: this can occur for substances gif laidsorption characteristics such
as high log Kow substances. Where this occurdp#seof concentration is usually rapid
and exposure may best be characterised by thef éest concentrations;

(c) bioaccumulation: losses may occur through theadcumulation of a
substance into the test organisms. This may bépkntly important where the water
solubility is low and log K. correspondingly high. The L(E}gfor classification
purposes, may be calculated based on the geomataa of the start and end of test
concentrations.

.4.4 Perturbation of the test media

Strong acids and bases may exert their toxicitpugh extreme pH. Generally however
changes of the pH in aquatic systems are norma#lyemted by buffer systems in the test
medium. If no data are available on a salt, thessaduld generally be classified in the same
way as the anion or cation, i.e. as the ion thagives the most stringent classification. If the
effect concentration is related to only one ofithes, the classification of the salt should take
the molecular weight difference into consideratiyncorrecting the effect concentration by
multiplying with the ratio: MW MWio.
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Polymers are typically not available in aquaticteyss. Dispersible polymers and other high
molecular mass materials can perturb the testrsyatel interfere with uptake of oxygen, and
give rise to mechanical or secondary effects. THastors need to be taken into account
when considering data from these substances. Malymers behave like complex
substances, however, having a significant low mdé&amass fraction which can leach from
the bulk polymer. This is considered further below.

1.4.5 Complex substances

Complex substances are characterised by a ranghewhical structures, frequently in a
homologous series, but covering a wide range ofewablubilities and other physico-
chemical characteristics. On addition to water, ildgjium will be reached between the
dissolved and undissolved fractions which will bleamacteristic of the loading of the
substance. For this reason, such complex substaneeassually tested as a WSF or WAF,
and the L(E)G recorded based on the loading or nominal condsmisa Analytical support
data are not normally available since the dissolvaction will itself be a complex mixture
of components. The toxicity parameter is sometineésrred to as Liy, related to the lethal
loading level. This loading level from the WSF orAW may be used directly in the
classification criteria.

Polymers represent a special kind of complex suabstarequiring consideration of the
polymer type and their dissolution/dispersal bebari Polymers may dissolve as such
without change, (true solubility related to pasiglize), be dispersible, or portions consisting
of low molecular weight fractions may go into sabuat In the latter case, in effect, the testing
of a polymer is a test of the ability of low molémumass material to leach from the bulk
polymer, and whether this leachate is toxic. It taus be considered in the same way as a
complex mixture in that a loading of polymer castoeharacterise the resultant leachate, and
hence the toxicity can be related to this loading.
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Il ANNEX II: RAPID DEGRADATION

.1 Introduction

Degradability is one of the important properties sofbstances that have impact on the
potential for substances to exert an aquatic hadwd-degradable substances will persist in
the environment and may consequently have a patdaticausing long-term adverse effects
on biota. In contrast, degradable substances mayel®ved in the sewers, in sewage
treatment plants or in the environment. It shouwdnioted that data from degradability tests
on mixtures are difficult or impossible to interprand are therefore not used in classification
and labelling.

Classification of substances is primarily basedtloir intrinsic properties. However, the
degree of degradation depends not only on thensitridegradability or recalcitrance of the
molecule, but also on the actual conditions inrdeiving environmental compartment such
as redox potential, pH, temperature, presence itdlde micro-organisms, concentration of
the substance and occurrence and concentratiothef substrates. The interpretation of the
degradation properties in an aquatic hazard claagdn context therefore requires detailed
criteria that balance the intrinsic propertiesta substance and the prevailing environmental
conditions into a concluding statement on the gatkfor long-term adverse effects.

The term degradation is defined in Section 4.1 ohéx | to CLP as “the decomposition of
organic molecules to smaller molecules and evelyttalcarbon dioxide, water and salts”.
For inorganic compounds and metals, the conceplegfadability has no meaning. Rather
the substance may be transformed by normal envieotath processes to either increase or
decrease the bioavailability of the toxic specidgerefore, the present section applies only to
organic and organo-metal compounds. A separat@sean the classification & labelling
(C&L) of metals is provided in Part 4, section %.&and Annex IV to the CLP guidance.

Data on degradation properties of a substance raagvhilable from standardised tests, or
from other types of investigations, or they may dstimated from the structure of the
molecules i.e. via SAR or QSAR approaches. Therpmetation of such degradation data for
classification purposes often requires detailedluaten of the (test) data. The use of
biodegradation data for classification purposes osly applicable to substances.
Biodegradation data on mixtures cannot be usetidises not provide a reliable indication of
environmental fate (CLP Annex I, point 4.1.3.3.1).

1.2 Interpretation of degradability data

Often a diverse range of test data is available dbas not necessarily fit directly with the
classification criteria. Consequently, guidanceesded on interpretation of existing test data
in the context of the aquatic hazard classificat®ased on the harmonised criteria, guidance
for interpretation of degradation data is prepdvetbw for several types of data comprised
by the expression “rapid degradation” in the aquativironment.
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11.2.1 Ready biodegradability

Ready biodegradability is defined in the OECD Teatidelines No. 301 methods A-F
(OECD 1992), OECD 306 (marine water) and OECD 3QEED 2006). All organic
substances that degrade to a level higher tharpdlse level in a standard OECD ready
biodegradability test or in a similar test shoulel donsidered readily biodegradable, and
consequently also rapidly degradable. Many test é&aind in the open literature, however,
do not specify all of the conditions that shouldevaluated to demonstrate whether or not the
test fulfils the requirements of a ready biodeghaldg test. Expert judgement is therefore
needed as regards the validity of the data befsee far classification purposes. Before
concluding on the ready biodegradability of a mdtstance, however, at least the following
parameters should be considered.

N.2.1.1 Concentration of test substance

Relatively high concentrations of test substaneeused in the OECD ready biodegradability
tests (2-100 mg/l). Many substances may howevetokiE to the inocula at such high
concentrations, resulting in a low degradationhe& substances in these tests, although the
substances might be rapidly degradable at lowertowic concentrations. A toxicity test
with micro-organisms, or inhibition of the inoculuwbserved with a positive control
substance may demonstrate the toxicity of thedelstance. Guidance on the selection of
suitable microbial inhibition test methods is pard in IR/CSA Parts R7.8.14. When it is
likely that inhibition is the reason for a substarteing not readily degradable, results from a
test employing lower non-toxic concentrations of test substance should be used when
available.

1.2.1.2 Time window

The harmonised criteria include a general requirgni@ all of the ready biodegradability
tests on achievement of the pass level within sgrsdThis is not in line with the OECD Test
Guideline 301 in which the ten-day time window agplto the OECD ready biodegradability
tests except to the MITI | test (OECD Test Guideld01C). In the Closed Bottle test (OECD
Test Guideline 301D), a 14-days window may be ussttad when measurements have not
been made after ten days. Moreover, often onlytdichinformation is available in references
of biodegradation tests. Thus, as a pragmatic agprthe percentage of degradation reached
after 28 days may be used directly for assessmenearly biodegradability when no
information on the ten days time window is ava#abThis should, however, only be
accepted for existing test data and data from telsése the ten-day window does not apply.

Where there is sufficient justification, the tenydaindow condition may be waived for
certain complex substances and the pass levelpikedpat 28 days. This applies to multi-
constituent and certain UVCB substances (such &s amd surfactants) consisting of
structural similar constituents with different ad&ngths, degree and/or site of branching or
stereo-isomers, even in their most purified commérdorms. Testing of each individual
constituent may be costly and impractical. If & ssuch a complex substance is performed
and it is anticipated that a sequential biodegradatf the individual constituents is taking
place, then the ten-day window should not be agpieinterpret the results of the test. A
case by case evaluation should however take plagéether a biodegradability test on such
a substance would give valuable information reguaydis biodegradability as such i.e.
regarding the degradability of all the constituemtswhether instead an investigation of the
degradability of carefully selected individual cbongents of the complex substance is
required (OECD 2006).
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11.2.2 BODs/COD

Information on the 5-day biochemical oxygen dem@@Ds) will be used for classification
purposes only when no other measured degradalidity are available. Thus, priority is
given to data from ready biodegradability tests drain simulation studies regarding
degradability in the aquatic environment. Therefathis test should not be performed
anymore for assessment of the ready biodegradabilitsubstances. Older test data may
however be used when no other degradability daeaaailable. For substances where the
chemical structure is known, the theoretical oxygemand (ThOD) can be calculated and
this value should be used instead of the chemicaien demand (COD).

11.2.3 Other convincing scientific evidence

Rapid degradation in the aquatic environment mayd&monstrated by other data than a
ready biodegradability test, or a BDOD ratio. These may be data on biotic and/ortabio
degradation. Data on primary degradation can oalused where it is demonstrated that the
degradation products shall not be classified asrdazis to the aquatic environment, i.e. that
they do not fulfil the classification criteria.

The fulfilment of criterion (c) of paragraph 4.92% of CLP requires that the substance is
degraded in the aquatic environment to a level 80 %6 within a 28-day period. If first-order
kinetics are assumed, which is reasonable at tesidstance concentrations prevailing in
most aquatic environments, the degradation rate beilrelatively constant for the 28-day
period. Thus, the degradation requirement will biéilled with an average degradation rate
constant, k > -(In 0.3 - In 1)/28 = 0.043 dajrhis corresponds to a degradation half-lifest

In 2/0.043 = 16 days.

Moreover, as degradation processes are tempedgpandent, this parameter should also be
taken into account when assessing degradation e@netivironment. Data from studies
employing environmentally realistic temperatureg. & —25 °C should be used for the
evaluation. When data from studies performed d&¢iht temperatures need to be compared,
the traditional Q10 approach could be used, i&t tine degradation rate is halved when the
temperature decreases by 10°C.

The evaluation of data on fulfilment of this criter should be conducted on a case-by-case
basis by expert judgement. However, guidance onntieepretation of various types of data
that may be used for demonstrating a rapid degadat the aquatic environment is given
below. In general, only data from aquatic biodegtish simulation tests are considered
directly applicable. However simulation test datenf other environmental compartments
could be considered as well, but such data reguoirgeneral more scientific judgement
before use.

[1.2.3.1  Aquatic simulation tests

Aquatic simulation tests (e.g. OECD 309, 2004) tasds conducted in the laboratory, but
simulating environmental conditions and employirgunal samples as inoculum. Results of
aguatic simulation tests may be used directly flassification purposes, when realistic
environmental conditions in surface waters are Rted, i.e.:

€) substance concentration that is realistic fioe general aquatic
environment (often in the low pg/l range);

(b) inoculum from a relevant aquatic environment;
(c) realistic concentration of inoculum ¢100° cells/ml);
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(d) realistic temperature e.g. 5 °C to 25 °C; and

(e) ultimate degradation is determined i.e. detestion of the
mineralisation rate or the individual degradatioates of the total
biodegradation pathway.

[1.2.3.2  Field investigations

Parallel to laboratory simulation tests are figldastigations or mesocosm experiments. In
such studies, fate and/or effects of chemicalsh@ énvironment or in environmental
enclosures may be investigated. Fate data from exjglriments can in principle be used for
assessing the potential for a rapid degradatioms tay, however, often be difficult, as it
requires that ultimate degradation can be demdsstrarhis may be documented by
preparing mass balances showing that no non-ddgeadatermediates are formed, and
which take the fractions into account that are needdfrom the aqueous system due to other
processes such as sorption to sediment or vodidis from the aquatic environment.

[1.2.3.3  Monitoring data

Monitoring data may demonstrate the removal of @miants from the aquatic environment.
Such data are, however, very difficult to use ftassification purposes. The following
aspects should be considered before use:

(@) Is the removal a result of degradation, at &result of other processes
such as dilution or distribution between comparttmefsorption,
volatilisation)?

(b) Is formation of non-degradable intermediatedweed?

Only when it can be demonstrated that removal @salt of ultimate degradation fulfils the
criteria for rapid degradability, can such data dmnsidered for use for classification
purposes. In general, monitoring data should ordyused as supporting evidence for
demonstration of either persistence in the agaiieronment, or of rapid degradation.

11.2.3.4  Inherent and Enhanced Ready Biodegradability tests

Substances that are degraded more than 70% infeestsherent biodegradability (OECD
Test Guidelines 302) have the potential for ultenaibdegradation. However, because of the
optimised conditions in these tests, the rapid dgpddability of inherently biodegradable
substances in the environment cannot be assumes.optimised conditions in inherent
biodegradability tests stimulate adaptation of théro-organisms thus increasing the
biodegradation potential, compared to natural emwvirents. Therefore, positive results in
general should not be interpreted as evidenceafmd rdegradation in the environment.

IR/CSA Chapters R.7B and R.11 refer in the contdxiersistence testing to a new category
of tests, i.e. the ‘enhanced ready (screening)dgaatlability tests’. These are in essence
ready biodegradability tests to which more flextipils given to demonstrate the occurrence
of degradation e.g. via prolonged testing timesggdatest volumes, adaptation, etc. These
methods are not yet validated and/or standardse@4&.L.

[1.2.3.5  Sewage treatment plant simulation tests

Results from tests simulating the conditions ieaage treatment plant (STP) e.g. the OECD
Test Guideline 303 cannot be used for assessindebedation in the aquatic environment.
The main reasons for this are that the microbiaitaiss in a STP is significantly different
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from the biomass in the environment, that thera monsiderably different composition of
substrates, and that the presence of rapidly nlisedaorganic matter in waste water may
facilitate degradation of the test substance bynetabolism.

11.2.3.6  Soil and sediment degradation data

It has been argued that for many non-sorptive snloss more or less the same degradation
rates are found in soil and in surface water. deoptive substances, a lower degradation rate
may generally be expected in soil than in water tu@a lower bioavailability caused by
sorption. Thus, when a substance has been shoba degraded rapidly in a soil simulation
study, it is most likely also rapidly degradablethe aquatic environment. It is therefore
proposed that an experimentally determined rapigratkation in soil is sufficient
documentation for a rapid degradation in surfactekgavhen:

(&) no pre-exposure (pre-adaptation) of the sadkororganisms has taken
place, and

(b) an environmentally realistic concentratiorsobstance is tested, and

(c) the substance is ultimately degraded withirdags with a half-life < 16
days corresponding to a degradation rate > 0.0¢3 da

The same argumentation is considered valid for detadegradation in sediment under
aerobic conditions.

11.2.3.7  Anaerobic degradation data

Data regarding anaerobic degradation cannot be usedlation to deciding whether a
substance should be regarded as rapidly degradaétause the aquatic environment is
generally regarded as the aerobic compartment wher@quatic organisms, such as those
employed for aquatic hazard classification, live.

11.2.3.8  Hydrolysis

Data on hydrolysis e.g. OECD Test Guideline 111 hhige considered for classification
purposes only when the longest half-lifedietermined within the pH range 4-9 is shorter than
16 days. However, hydrolysis is not an ultimate rddgtion and various intermediate
degradation products may be formed, some of whialg be only slowly degradable. Only
when it can be satisfactorily demonstrated thathydrolysis products formed do not fulfil
the criteria for classification as hazardous fa #guatic environment, data from hydrolysis
studies could be considered.

When a substance is quickly hydrolysed e.g. witk & few days, this process is a part of the
degradation determined in biodegradation tests.rélysis may be the initial transformation
process in biodegradation.

11.2.3.9  Photochemical degradation

Information on photochemical degradation e.g. OEQ@BO7 is difficult to use for
classification purposes. The actual degree of mihetmical degradation in the aquatic
environment depends on local conditions e.g. waggth, suspended solids, turbidity as well
as seasonal influences, and the hazard of the dbgra products is usually not known.
Probably only seldom will enough information be itatzle for a thorough evaluation based
on photochemical degradation.
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11.2.3.10 Estimation of degradation

Hydrolysis: Certain QSARSs have been developed ffediption of an approximate hydrolysis
half-life, which should only be considered whenexgerimental data are available, or in a
Weight of Evidence approach. However, a hydrolysil-life can only be used with great
care in relation to classification, because hydiglyloes not concern ultimate degradability
(see “Hydrolysis” of this Section). Furthermore Q8ARs developed until now have a rather
limited applicability and are only able to predtbe potential for hydrolysis on a limited
number of chemical classes (see also IR/CSA Ch&ph#9.3.1).

Biodegradation: In general, no quantitative estiomaimethod (QSAR) for estimating the
degree of biodegradability of organic substancegissufficiently accurate to unequivocally
predict rapid degradation. However, results frorohsoethods may be used to predict that a
substance is not rapidly degradable, or be used Weight of Evidence approach. For
example, when in the Biodegradation Probability gfam e.g. BIOWIN version 3.67,
Syracuse Research Corporation the probability @s5<estimated by the linear or non-linear
methods, the substances should be regarded asapmwllyr degradable (OECD, 1994,
Pederseret al, 1995 & Langenberegt al, 1996). Also other (Q)SAR methods may be used
as well as expert judgement, for example, whenatkgion data for structurally analogue
compounds are available, but such judgement sHmeilcdonducted with great care. See also
IR/CSA Chapter R.7.9.3.1.

In general, a QSAR prediction that the substanasotsrapidly degradable is considered a
better documentation for classification than a@tian of a default classification, when no
useful degradation data are available.

Degradation data from structurally related substanmay provide evidence that a given
substance displays very similar degradation pr@sertSuch information may be employed
in a read-across or weight of evidence approaclC#&lr.

[1.2.3.11 Volatilisation

Chemicals may be removed from some aquatic envieotsnby volatilisation. The intrinsic
potential for volatilisation is determined by themy's Law constant (H) of the substance.
Volatilisation from the aquatic environment is Highdependent on the environmental
conditions of the specific water body in questisach as the water depth, the gas exchange
coefficients (depending on wind speed and watew)fland stratification of the water body.
Because volatilisation only represents removal chamical from the water phase, and not
degradation, the Henry's Law constant cannot bel dise assessment of degradation in
relation to aquatic hazard classification of substs (see also Pedersdral, 1995).

11.2.4 No degradation data available

When no useful data on degradability are availabégther experimentally determined or
estimated data - the substance should be regaydaef&ult as not rapidly degradable.

1.3 General interpretation problems

11.3.1 Complex substances

The harmonised criteria for classification of cheafs as hazardous for the aquatic
environment focus on single substances. Some sitely complex substances are multi-
constituent substances. They are typically of mtorigin and need occasionally to be
considered. This may be the case for chemicalsattgaproduced or extracted from mineral
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oil or plant material. Such complex chemicals avamally considered as single substances in
a regulatory context. In most cases they are defasea homologous series of substances
within a certain range of carbon chain length andégree of substitution. When this is the
case, no major difference in degradability is femssand the degree of degradability can be
established from tests of the complex chemical. &weption would be when a borderline
degradation is found because in this case somikeoiintlividual substances may be rapidly
degradable and others may not be rapidly degradalities requires a more detailed
assessment of the degradability of the individuahstituents in the complex substance.
When the constituents that are not-rapidly-degriedabnstitute a significant part of the
complex substance e.g. more than 20 %, or for artams constituent, an even lower
content, the substance should be regarded aspidiyrdegradable.

11.3.2 Avalilability of the substance

The present standard methods for investigatingadkdpility of substances are developed for
readily soluble test compounds. However, many acgambstances are only slightly soluble
in water. As the standard tests require 2-100 ofgithe test substance, sufficient availability
may not be reached for substances with low watebgity. In general, the DOC Die-Away
test (OECD Test Guideline 301A) and the Modified CIE Screening test (OECD Test
Guideline 301E) are less suitable for testing tloeldgradability of poorly soluble substances
since adsorption may be confused with degradatiosuch cases, test adaptations may be
considered with e.g. continuous mixing and/or araased exposure time. Also tests with a
special design, where concentrations of the tdsttance lower than the water solubility have
been employed e.g. with radiolabelled test chemsjaauld be relevant.

11.3.3 Test duration less than 28 days

Sometimes degradation is reported for tests tetedhbefore the 28 day period specified in
the standards e.g. the MITI, 1992. These data &reoworse directly applicable when a
degradation greater than or equal to the pass Isvebtained. When a lower degradation
level is reached, the results need to be interpretéh caution. One possibility is that the
duration of the test was too short and that thenoted structure would probably have been
degraded in a 28-day biodegradability test. If safitsal degradation occurs within a short
time period, the situation may be compared withdheerion BOR/COD = 0.5 or with the
requirements on degradation within the 10-days tmradow. In these cases, a substance
may be considered readily degradable (and henadlyajegradable), if:

(@) the ultimate biodegradability exceeds 50 %wnib days; or

(b) the ultimate degradation rate constant in gasod is greater than 0.1
day* corresponding to a half-life of 7 days.

These criteria are proposed in order to ensurertdpatl mineralisation did occur, although

the test was ended before 28 days and before Hzel@zel was attained. Interpretation of test
data that do not comply with the prescribed pagsisemust be made with great caution. It is
mandatory to consider whether a biodegradabilisultebelow the pass level was due to a
partial degradation of the substance and not a Eenmineralisation. If partial degradation

is the probable explanation for the observed bicatbpility, the substance should be
considered not readily biodegradable.

11.3.4 Primary biodegradation
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In some tests, only the disappearance of the pa@npound i.e. primary degradation is
determined for example by following the degradatignspecific or group specific chemical
analyses of the test substance. Data on primargebmadability may be used for
demonstrating rapid degradability only when it dsn satisfactorily demonstrated that the
degradation products formed do not fulfil the créefor classification as hazardous to the
aguatic environment.

11.3.5 Conflicting results from screening tests

The situation where more degradation data are aMailfor the same substance introduces
the possibility of conflicting results. In generagnflicting results for a substance which has
been tested several times with an appropriate gradability test could be interpreted by a
“weight of evidence approach”. This implies thabdth positive i.e. higher degradation than
the pass level and negative results have been nebtafor a substance in ready
biodegradability tests, then the data of the higheslity and the best documentation should
be used for determining the ready biodegradabditythe substance. However, positive
results in ready biodegradability tests could besatered valid, irrespective of negative
results, when the scientific quality is good and tbst conditions are well documented, i.e.
guideline criteria are fulfilled, including the ueénon-pre-exposed (non-adapted) inoculum.

The suitability of the inoculum for degrading thestt substance depends on the presence and
amount of competent degraders. When the inoculuobiained from an environment that
has previously been exposed to the test substaheejnoculum may be adapted as
demonstrated by a degradation capacity greaterthi@rof an inoculum from a non-exposed
environment. As far as possible the inoculum must dampled from an unexposed
environment, but for substances that are used ubiegly in high volumes and released
widespread or more or less continuously, this may difficult or impossible. When
conflicting results are obtained, the origin anasity of the inoculum should be checked in
order to clarify whether or not differences in taaptation of the microbial community may
be the reason.

As mentioned above, many substances may be toxiohdvitory to the inoculum at the

relatively high concentrations tested in ready bgrddability tests. Especially in the
Modified MITI (1) test (OECD Test Guideline 301Chéthe Manometric Respirometry test
(OECD Test Guideline 301F) high concentrations (&@fl) are prescribed. The lowest test
substance concentrations are prescribed in thee@l&ottle test (OECD Test Guideline
301D) where 2-10 mg/l is used. The possibility okit effects may be evaluated by
including a toxicity control in the ready biodegabdity test or by comparing the test
concentration with toxicity test data on micro-argans (for test methods see IR/CSA
Chapter R.7.8.14).

Volatile substances should only be tested in clagstems as the Closed Bottle test (OECD
Test Guideline 301D), the MITI | test (OECD Test idline 301C) the Manometric
Respirometry test (OECD Test Guideline 301F), orCDE310 (CO2 in sealed vessels —
Headspace Test). Results from other tests shou/éleated carefully and only considered
if it can be demonstrated, e.g. by mass balandena&sts, that the removal of the test
substance is not a result of volatilisation.

[1.3.6 Variation in simulation test data

A number of simulation test data may be availablecertain high priority chemicals. Often
such data provide a range of half-lives in envirental media such as soil, sediment and/or
surface water. The observed differences in haddifrom simulation tests performed on the
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same substance may reflect differences in test iwons, all of which may be
environmentally relevant. A suitable half-life inet higher end i.e. a realistic worst case of
the observed range of half-lives from such invedians should be selected for classification
by employing a weight of evidence approach andntakhe realism and relevance of the
employed tests into account in relation to envirental conditions. In general, simulation
test data of surface water are preferred relativequatic sediment or soil simulation test data
in relation to the evaluation of rapid degradapiiit the aquatic environment.

1.4 Decision scheme

The following decision scheme may be used as argkegeidance to facilitate decisions in
relation to rapid degradability in the aquatic @omment and classification of chemicals
hazardous to the aquatic environment.

A substance is considered to & rapidly degradablenlessat least one of the following is
fulfilled:

a) The substance is demonstrated to be readily biadagte in a 28-day test for ready
biodegradability. The pass level of the test (7M®C removal or 60 % theoretical
oxygen demand) must be achieved within 10 days freonset of biodegradation, if
it is possible to evaluate this according to thailable test data (the ten-day window
condition may be waived for complex multi-componsabstances and the pass level
applied at 28 days, as discussed in 11.2.3). ¥ thinot possible, then the pass level
should be evaluated within a 14 days time windopo$sible, or after the end of the
test; or

b) The substance is demonstrated to be ultimatelyadiegrin a surface water simulation
test 3 with a half-life of < 16 days (corresponding degradation of >70 % within 28
days); or

c) The substance is demonstrated to be primarily dieglrdiotically or abiotically e.g.
via hydroysis, in the aquatic environment with #-hte <16 days (corresponding to
a degradation of > 70 % within 28 days), and it ¢@ demonstrated that the
degradation products do not fulfill the criteria fdassification as hazardous to the
aquatic environment.

When these preferred data types are not availapid degradation may be demonstrated
if one of the following criteria is justified:

a) The substance is demonstrated to be ultimatelyadiegkin an aquatic sediment or
soil simulation test 3 with a half-life of < 16 dafcorresponding to a degradation
of > 70 % within 28 days); or

b) In those cases where only B@@nd COD data are available, the ratio of
BODs/COD is greater than or equal to 0.5. The samerwmit applies to ready
biodegradability tests of a shorter duration tha® @ays, if the half-life
furthermore is < 7 days; or

c) A weight of evidence approach based on read-acpyesgides convincing
evidence that a given substance is rapidly degtadab

If none of the above types of data are availabén tthe substance is considerednas
rapidly degradable. This decision may be suppoledulfiiment of at least one of the
following criteria:
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0] the substance is not inherently degradable in harent biodegradability
test; or

(i) the substance is predicted to be slowly biodegiladhly scientifically
valid QSARs, e.g. for the Biodegradation ProbapiRrogram, the score
for rapid degradation (linear or non-linear mode0D.5; or

(i)  the substance is considered to be not rapidly degta based on indirect
evidence, such as knowledge from structurally sinsubstances; or

(iv)  no other data regarding degradability are available
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1 ANNEX IlI: BIOACCUMULATION

.1 Introduction

Bioaccumulation of a substance by an organism isimdtself a hazard. However, the
bioaccumulation of a substance should be considereélation to the potential for that
substance to exert long-term effects. Chemical eotnation and accumulation may result in
internal concentrations of a substance in an osgarfbody burden), which may or may not
lead to toxic effects over long-term exposures.r Fost organic chemicals uptake from
water (bioconcentration) is believed to be the preihant route of uptake. Only for very
hydrophobic substances does uptake from food bedmmertant. The classification criteria
use the bioconcentration factor (BCF) or in theeale of it the octanol/water partition
coefficient (log Kw) as the measure of the potential for bioaccumuratiFor these reasons,
the present guidance document mainly considersobgmntration and does not discuss in
detail uptake via food or other routes. Howeveg pwossibility to use information on the
biomagnification factor (BMF) as supportive evidenfor bioaccumulation of highly
lipophilic substances may be taken into accourd oase by case basis.

Classification of a substance is primarily baseditsnintrinsic properties. However, the
degree of bioconcentration also depends on fastah as the degree of bioavailability, the
physiology of test organism, maintenance of coris&posure concentration, exposure
duration, metabolism inside the body of the taogyganism and excretion from the body. The
interpretation of the bioconcentration potentiakithemical classification context therefore
requires an evaluation of the intrinsic propertmsthe substance, as well as of the
experimental conditions under which bioconcentratiactor (BCF) has been determined.
IR/CSA (R.7C) Chapter 7.10.5.1 discusses the diittabf bioconcentration data, log 4%
data and other information (e.g. evidence for kaitbioaccumulation potential) for
classification purposes. Use of measured biomaagibn data is discussed in relation to the
screening approach in IR/CSA (R.7C) Chapter 7.50.8ioaccumulation of metals is
discussed in Annex IV.

Information on the bioaccumulation potential of abstance may be available from
standardised tests or may be estimated from thetste of the molecule. The interpretation
of such bioconcentration data for classificatiomgmses often requires detailed evaluation of
test data. Guidance has been developed in IR/CSérder to facilitate this evaluation.
Chapter 7.1.8 (R.7A) gives guidance on n-octand#waartition coefficient and Chapter
7.10.4 (R.7C) gives guidance on how to evaluaterktbry data on aquatic bioaccumulation.
The use of bioaccumulation data for classificapomposes is only applicable to substances.
Bioaccumulation data on mixtures cannot be uset dmes not provide a reliable indication
of environmental fate (CLP Annex I, point 4.1.3)3.1

1.2 Interpretation of bioconcentration data

Aquatic hazard classification of a substance isnrally based on existing data on its

environmental properties. Test data will only sebdbe produced with the main purpose of
facilitating a classification. Often a diverse rangf test data is available which does not
necessarily match the classification criteria. Rertguidance on how to use this data is given
in Chapter 7.10.5 of IR/CSA (R.7C).

Bioconcentration of an organic substance can beerarpntally determined in
bioconcentration experiments, during which BCF isasured as the concentration in the
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organism relative to the concentration in waterarrgdeady-state conditions and/or estimated
from the uptake rate constant and the eliminatae@ constant. In general, the potential of an
organic substance to bioconcentrate is primarilgted to the lipophilicity of the substance.
A measure of lipophilicity is the n-octanol/watearfition coefficient (k.) which, for
lipophilic non-ionised organic substances, undergoi minimal metabolism or
biotransformation within the organism, is corretatevith the bioconcentration factor.
Therefore, K, is often used for estimating the bioconcentrate@dnnon-ionised organic
substances, based on the empirical relationshiywdeet log BCF and log . For those
organic substances, estimation methods are awaifablcalculating the k,. Data on the
bioconcentration properties of non-ionised organibstances may thus be (i) experimentally
determined, (ii) estimated from experimentally det@ed K,,, or (iii) estimated from K,
values derived by use of Quantitative Structureivitgt Relationships (QSARSs). Guidance
for interpretation of such data is given in Chaptérl0.4 and 7.10.5 of IR/CSA (R.7C).
Guidance is also given on ionised chemicals andratlasses that need special attention (see
section 111.3.1).

1.2.1 Bioconcentration factor (BCF)

The bioconcentration factor is defined as the ratim a weight basis between the
concentration of the chemical in biota and the eatration in the surrounding medium, here
water, at steady state. BCF can thus be experithed&xived under steady-state conditions,
on the basis of measured concentrations. In addBOGF can also be calculated as the ratio
between the first-order uptake and elimination red@stants; a method which does not
require steady state (equilibrium conditions).

Different test guidelines for the experimental deti@ation of bioconcentration in fish have
been documented and adopted, the most generaligajyeing the OECD test guideline 305
®1 (OECD, 1996; C.13 in Test Methods Regulation 480®is a corresponding test).

Experimentally derived BCF values of high qualityydies are ultimately preferred for
classification purposes as such data override gatecdata, e.g. .

High quality data are defined as data where thalitalcriteria for the test method applied
are fulfilled and described. Further guidance mvpted in Chapter 7.10.4 of IR/CSA (R.7C).

BCF results from poor or questionable quality masean erroneous BCF value. Therefore,
such data should be carefully evaluated beforeandeconsideration should be given to using
Kow instead.

If there is no BCF value for fish species, highldgyalata on the BCF value for invertebrate
species may be used. An invertebrate (mussel, rogstrallop) BCF can be used as a worst
case (conservative) value for fish. BCF for algaeudd not be used.

Experimental BCF data on highly lipophilic substam¢e.g. with log K, above 6) will have

a higher level of uncertainty than BCF values duieed for less lipophilic substances. For
highly lipophilic substances, e.g. with logabove 6, experimentally derived BCF values
tend to decrease with increasing logwKConceptual explanations of this non-linearity
mainly refer to either reduced membrane permediioetics or reduced biotic lipid solubility
for large molecules. A low bioavailability and ukgsof these substances in the organism will
thus occur. Other factors comprise experimentdfaats, such as equilibrium not being
reached, reduced bioavailability due to sorptiomrganic matter in the aqueous phase, and

®1 Note that OECD 305 is currently under revisior. &lopted OECD guidelines can be freely accessethei
OECD iLibrary:.
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analytical errors. Special care should thus berntakken evaluating experimental data on
BCF for highly lipophilic substances as these daidh have a much higher level of
uncertainty than BCF values determined for lesspliplic substances.

[11.2.1.1 BCF in different test species

BCF values used for classification are based onlevibwdy measurements. As stated
previously, the optimal data for classification &€F values derived using the OECD test
guideline 305 or corresponding EU test guideling3r internationally equivalent methods,
which uses small fish. Due to the higher gill soegfdo-weight ratio in smaller organisms than
in larger ones, steady-state conditions will beclned sooner in smaller organisms than in
larger ones. The size of the organisms (fish) usebioconcentration studies is thus of
considerable importance in relation to the timedusethe uptake phase, when the reported
BCF value is based solely on measured concentgatiofish and water at steady-state. Thus,
if large fish, e.g. adult salmon, have been usediatoncentration studies, it should be
evaluated whether the uptake period was suffigrdotig for steady state to be reached or to
allow for a kinetic uptake rate constant to be deibeed precisely. Also possible growth
dilution should be taken into account when caléogathe BCF values for smaller fish that
grow during the bioconcentration studies.

Furthermore, when using existing data for classifan, it is possible that the BCF values
could be derived from several different fish or esttaquatic species (e.g. clams) and for
different organs in the fish. Thus, to compare digemeasured BCF data from different
species to each other and to the criteria, noratadis to common basis lipid content will be
required to reduce variability. Detailed guidan@m de found in IR/CSA (R.7C) Chapter
7.10.4.1 for 'correction factors'.

Generally, the highest valid BCF value expressedhism common lipid basis is used to
determine the wet weight based BCF-value in refatmthe cut off value for BCF of 500 of
the classification criteria.

[11.2.1.2 Use of radio-labelled substances

The use of radio-labelled test substances caritédeilthe analytical measurents in water and
fish samples. However, unless combined with a $ipeanalytical method, the total
radioactivity measurements potentially reflect pinesence of the parent substance as well as
possible metabolite(s) and possible metaboliseldocarwhich have been incorporated in the
fish tissue in organic molecules. BCF values deiteech by use of radio-labelled test
substances are therefore normally overestimated.

When using radio-labelled substances, the labeiltingost often placed in the stable part of
the molecule, for which reason the measured BCevaicludes the BCF of the metabolites
as well as the BCF from the parent substance. dioessubstances it is the metabolite which
is the most toxic or which has the highest biocobegion potential. Selective measurements
of the parent substance as well as the metabatiégsthus be important for the interpretation
of the aquatic hazard (including the bioconcentrapotential) of such substances.

In experiments where radio-labelled substances hbeen used, high radio-label
concentrations are often found in the gall bladufefish. This is interpreted to be caused by
biotransformation in the liver and subsequentlyekgretion of metabolites in the gall bladder
(Comottoet al, 1979; Wakabayastet al, 1987; Goodrichet al, 1991; Toshimeet al,
1992).
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The BCF from radio-labelled studies should, prefeadly, be based on the parent
compound. If these are unavailable, for classificapurposes, the BCF based on total radio-
labelled residues can be used. If the BCF, in teshradio-labelled residues, 31000, the
identification and quantification of degradatiorogucts documented to bel0 % of total
residues in fish tissues at steady state, aregifroacommended.

When fish do not eat, the content of the gall béadd not emptied into the gut, and high
concentrations of metabolites may build up in th# gladder. The feeding regime may thus
have a pronounced effect on the measured BCF.dnitérature many studies are found
where radio-labelled compounds are used, and wherfish are not fed. In these studies the
bioconcentration may in most cases have been diraegsd.

11.2.2 Octanol-water-partitioning coefficient (Kow)

For organic substances experimentally derived highlity K,, values are preferred over
other determinations of 4§ When no experimental data of high quality areilaiste,
validated Quantitative Structure Activity Relatibigss (QSARS) for log K, may be used in
the classification process. Such validated QSARg beused without modification to the
agreed criteria if they are restricted to chemidaiswhich their applicability domain is well
characterised. For substances like strong acidsbasds, substances which react with the
eluent, or surface-active substances, a QSAR dstimalue of K,, or an estimate based on
individual n-octanol and water solubilities should be providedtead of an analytical
determination of K. Measurements should be taken on ionisable sutesan their non-
ionised form (free acid or free base) only by usamgappropriate buffer with pH below pK
for free acid or above the pK for free base. If tipig log K, data are available for the same
substance, the reasons for any differences shoeldssessed before selecting a value.
Generally, the highest valid value should take gdeace. Further details are provided in
IR/CSA (R.7A) Chapter 7.1. Guidance on pH corretfior ionisable substances is given in
chapter 7.1.20.

[11.2.2.1  Experimental determination of Koy,

For experimental determination of,KKvalues, several different methods are described in
standard guidelines. Chapter 7.1.8.3 in IR/CSA AR.7 gives guidance on direct
measurement methods (Shake Flask Method, Gené&atamn Method, and Slow Stirring
Method), and on one indirect measurement methodgiRe Phase HPLC Method).

l11.2.2.2  Use of QSARs for determination of log K.,

When an estimated J§ value is found, the estimation method has to kertanto account.
Numerous QSARs have been and continue to be deacklmp the estimation of §. The
performances of top six programs, as evaluate®@Y 2are given in Table 11.2.2.2 below. It
is recommended that at least one of the below soétywrograms be used for the prediction of
log Kow. If possible, the average of several predictidmsuil be taken. More guidance is
provided is Chapter 7.1.8.3 in IR/CSA (R.7A).

Table 11.2.2.2 Examples ofsoftware programs for the estimation of logyKfrom IR/CSA
(R.7A), Chapter 7.1.8.3)
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Software Website Availability | Batch % Standard
Operation | Predicted | Error
within
0.5 Log
unit
ADMET www.simulationsplus.com Purchase Yes 94.2 70.2
ACDLabs | www.acdlabs.com Purchase Yes 93.5 0.27
ChemsSilico| www.logp.com Freeonline No 93.5 0.30
KOWWIN | www.epa.gov/oppt/exposure/pulisFree to| Yes 89.1 0.34
episuitedl.htm download
SPARC ibmlc2.chem.uga.edu/sparc Freeonline No 588. | 0.33
ClogP www.daylight.com Purchase Yes 88.4 0.29
1.3 Chemical classes that need special attention witlespect to BCF and K,
values

There are certain physico-chemical properties obstances, which can make the
determination of BCF or its measurement difficllhese may be substances, which do not
bioconcentrate in a manner consistent with théieophysico-chemical properties, e.g. steric
hindrance or substances which make the use ofigassrinappropriate, e.g. surface activity,
which makes both the measurement and use of {qgndppropriate.

11.3.1 Substances difficult to test

The methods presented above are generally desigmedgon-ionised organic substances.
They are therefore of limited usefulness for adangmber of other substances, collectively
termed difficult substances, which include compbextures and chemicals that are charged
at environmental pH (such as inorganic compoun8sjpstances difficult to test may be
poorly soluble substances, complex mixtures, highleoular weight substances, surface
active substances, inorganic substances, ionisaflistances, or organic substances that do
not partition to lipid. Some guidance is given mstChapter. More detailed guidance is
provided in IR/CSA (R.7C), mainly in Chapter 7.10.7

In order to bioconcentrate in aquatic organismsp@anic substance needs to be present in
the water, available for transfer across the figls gnd soluble in lipids. Factors that may
alter this availability will thus change the actuzibconcentration of a substance, when
compared with the prediction. For example, reabliydegradable substances may only be
present in the aquatic compartment for short periofl time. Similarly, volatility, and
hydrolysis will reduce the concentration and thmeetiduring which a substance is available
for bioconcentration. A further important paramet@hich may reduce the actual exposure
concentration of a substance, is adsorption, eitbegparticulate matter or to surfaces in
general. There are a number of substances, whiah $fzown to be rapidly transformed in
the organism, thus leading to a lower BCF valua #vgpected. Substances that form micelles
or aggregates may bioconcentrate to a lower extent would be predicted from simple
physico-chemical properties. This is also the clwsehydrophobic substances that are
contained in micelles formed as a consequenceeafisk of dispersants. Therefore, the use of
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dispersants in bioaccumulation tests is discourafedther guidance is given in IR/CSA
(R.7C) Chapter 7.10.3.4 on how to consider theofacthat affect the bioaccumulation
potential of many substances and that are impoesmecially in the absence of a fully valid
BCF test result.

In general, for substances difficult to test, meaduBCF and kK, values — based on the
parent substance — are a prerequisite for therdetation of the bioconcentration potential.
Furthermore, proper documentation of the test aumnaBon is a prerequisite for the
validation of the given BCF value.

11.3.2 Poorly soluble and complex substances

Special attention should be paid to poorly soluléstances. Frequently the solubility of
these substances is recorded as less than theiaetémit, which creates problems in
interpreting the bioconcentration potential. Whetlge test data indicate that the
concentrations in the study are below the limitlefection, then the test is invalid and cannot
be used. For such substances the bioconcentratiental should be based on experimental
determination of log K, or QSAR estimations of log 4% (see Section Ill. 2.2). Complex
substances contain a range of individual substawbésh can have a great variation in their
physico-chemical and toxicological properties.sltgenerally not recommended to estimate
an average or weighted BCF value. It is preferablédentify one or more representative
constituents for further consideration. Furtherdgmice is given in Chapter 7.10.7.2 in
IR/CSA (R.7C) 2008.

111.3.3 High molecular weight substances

A number of regulatory systems use molecular weaghén indicator for reduced or minimal
bioconcentration. It is, however, concluded in IRAC(R.7C) 2008, Chapter 7.10.3.4 that
molecular mass and size should not be used intimolas confirmatory evidence of lack of
bioaccumulation (ECETOC 2005). However, supportgdother data and by employing
expert judgement, it may be concluded by a weightewdence argument that such
substances are unlikely to have a high bioconcemtrdactor (regardless of the logyK
value). More details can be found in PBT assessgédance (IR/CSA (R.11) 2008).

1.3.4 Surface-active substances (surfactants)

Surfactants consist of an apolar, lipophilic panbét often an alkyl chain) (the hydrophobic
tail) and a polar part (the hydrophilic headgroimcording to the charge of the headgroup,
surfactants are subdivided into classes of anionatjonic, non-ionic, or amphoteric
surfactants. Due to the variety of different headgs, surfactants are a structurally diverse
class of compounds, which is defined by surfacevictrather than by chemical structure.
The bioaccumulation potential of surfactants shahlas be considered in relation to the
different subclasses (anionic, cationic, non-iooicamphoteric) instead of to the group as a
whole. Surface-active substances may form emulsionghich the bioavailability is difficult

to ascertain. Micelle formation can result in argi@ of the bioavailable fraction even when
the solutions are apparently formed, thus givingbfms in interpretation of the
bioaccumulation potentiabee Chapter 7.10.7.4 in IR/CSA (R.7C) 2008 forrfartguidance.

Measured (experimentally derived) BCF values orfastants show that BCF tends to
increase with increasing alkyl chain length anddlbpendent of the site of attachment of the
head group, other structural features and whethe alkyl part is subject to
biotransformation.
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11.3.4.1 Octanol-water-partition coefficient (K ow)

The octanol-water partition coefficient for surfaats cannot be determined using the
shakeflask or slow stirring method because of trendtion of emulsions. In addition, the
surfactant molecules will exist in the water phakeost exclusively as ions, whereas they
will have to pair with a counter-ion in order to lbBssolved in octanol. Therefore,
experimental determination of i does not characterise the partition of ionic sefats
(Tolls, 1998). On the other hand, it has been shthahthe bioconcentration of anionic and
non-ionic surfactants increases with increasinggdiplicity (Tolls, 1998). Tolls (1998)
showed that for some surfactants, an estimatedKlgg value using LOGKOW could
represent the bioaccumulation potential; howewar other surfactants some ‘correction’ to
the estimated log ¥ value using the method of Roberts (1989) was reduiThese results
illustrate that the quality of the relationship ween log K, estimates and bioconcentration
depends on the class and specific type of surfeectanolved. Therefore, the classification of
the bioconcentration potential based on lag Kalues should be used with caution. Further
guidance is provided in Chapter 7.10.7.4 in IR/IG8A’C) 2008.

1.4 Conflicting data and lack of data

1.4.1 Conflicting BCF data

When multiple BCF data are available for the samiestance, the possibility of conflicting
results may arise. In general, conflicting restdtsa substance, which has been tested several
times with an appropriate bioconcentration tespusth be interpreted by a “weight of
evidence approach”. This implies that if experinafigtdetermined BCF data, bothand <
500, have been obtained for a substance the dati@edhighest quality and with the best
documentation should be used for determining thecdricentration potential of the
substance. If differences still remain, if for exgenhigh-quality BCF values for different
fish species are available, generally the highasitlwalue should be used as the basis for
classification. When larger data sets (4 or motaes) are available for the same species and
life stage, the geometric mean of the BCF valuey b®used as the representative BCF
value for that species.

111.4.2 Conflicting log Ko data

When multiple log K, data are available for the same substance, thsibdyg of
conflicting results might arise. If log 4t data both> and < 4 have been obtained for a
substance, then the data of the highest qualityteadhest documentation should be used for
determining the bioconcentration potential of thébstance. If differences still exist,
generally the highest valid value should take ptenee. In such situation, QSAR estimated
log Kow could be used as guidance.

111.4.3 Expert judgement

If no experimental BCF or log d§ data or no predicted logl data are available, the
potential for bioconcentration in the aquatic eomment may be assessed by expert
judgement. This may be based on a comparison ostilueture of the molecule with the
structure of other substances for which experimdnitaconcentration or log § data or
predicted Kk, are available. IR/ICSA (R.7C) 2008 gives guidance read-across and
categories in Chapter 7.10.3.2.

1.5 Decision scheme
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Based on the above discussions and conclusiongcigi@h scheme has been elaborated
which may facilitate decisions as to whether or mosubstance has the potential for
bioconcentration in aquatic species.

Experimentally derived BCF values of high qualite altimately preferred for classification
purposes. BCF results from poor or questionablditgustudies should not be used for
classification purposes. If no BCF is available fish species, high quality data on the BCF
for some invertebrates (e.g. blue mussel, oystdfoarscallop) may be used as a worst case
surrogate.

For non-ionised organic substances, experimentdgved high quality K, values, or
values which are evaluated in reviews and assigaedhe “recommended values”, are
preferred. If no experimentally data of high qualdre available validated Quantitative
Structure Activity Relationships (QSARs) for log,/Kmay be used in the classification
process. Such validated QSARs may be used withoadifitation in relation to the
classification criteria, if restricted to chemicaler which their applicability is well
characterised. For difficult substances like str@ogds and bases, metal complexes, and
surface-active substances a QSAR estimated valig,obr an estimate based on individual
n-octanol and water solubilities should be providestead of an analytical determination of
Kow-

If data are available but not validated, experggrment should be used.

Whether or not a substance has a potential forobi@entration in aquatic organisms could
thus be decided in accordance with the followinuesee:

Valid/high quality experimentally determined BCHu&— YES:
—BCF> 500:The substance meets the criterion
—BCF < 500:The substance does not meet the criterion
Valid/high quality experimentally determined BCHu@a— NO:
—Valid/high quality experimentally determined logWalue— YES:
—log Kow > 4: The substance meets the criterion
—log Kow < 4: The substance does not meet the criterion
Valid/high quality experimentally determined BCHuw@a— NO:
Valid/high quality experimentally determined logalue— NO:
Use of validated QSAR for estimating a log/&alue— YES:
—log Kow > 4: The substance meets the criterion
—log Kow < 4: The substance does not meet the criterion
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IV ANNEX IV: METALS AND INORGANIC METAL COMPOUNDS

IV.1 Introduction

The harmonised system for classifying chemical sulees is a hazard-based system, and the
basis of the identification of hazard is the aquaikicity of the substances, and information
on the degradation and bioaccumulation behavio&QD 2001). Since this document deals
only with the hazards associated with a given sutz®t when the substance is dissolved in
the water column, exposure from this source istéchiby the solubility of the substance in
water and bioavailability of the substance to orgiaus in the aquatic environment. Thus, the
hazard classification schemes for metals and neetalpounds are limited to the acute and
long-term hazards posed by metals and metal congsowhen they are available (i.e. exist
as dissolved metal ions, for example, as M+ wheasemt as M-Ng), and do not take into
account exposures to metals and metal compountlarthaot dissolved in the water column
but may still be bioavailable, such as metals md& This section does not take into account
the non-metallic ion (e.g. CNof metal compounds which may be toxic. For sucddtamn
compounds the hazards of the non-metallic ions @igstbe considered.

Also organometal compounds may be of concern gitiey may pose bioaccumulation or
persistence hazards. Organometals do not dissariatssolve in water as the metal ion, as
metals and inorganic metal compounds do. Organdsni@ay. methyl mercury or tributyltin)
that do not release metal ions are thereby excldied the guidance of this section and
should be classified according to the general guwidaprovided in section 4. Metal
compounds that contain an organic component btitdikaociate easily in water or dissolve
as the metal ion should be treated in the same agaynetal compounds and classified
according to this annex (e.g. zinc acetate).

The level of the metal ion which may be presensatution following the addition of the
metal and/or its compounds, will largely be deteradi by two processes: the extent to which
it can be dissolved, i.e. its water solubility, ahd extent to which it can react with the media
to transform to water soluble forms. The rate axtérg at which this latter process, known as
“transformation” for the purposes of this guidantzdes place can vary extensively between
different compounds and the metal itself, and isirmportant factor in determining the
appropriate hazard class. Where data on transfammate available, they should be taken
into account in determining the classification. TRetocol for determining this rate is
available as Annex 10 to the UN GHS.

Generally speaking, the rate at which a substarss®lges is not considered relevant to the
determination of its intrinsic toxicity. Howevegrfmetals and many poorly soluble inorganic
metal compounds, the difficulties in achieving disson through normal solubilisation
techniques are so severe that the two processeduddilisation and transformation become
indistinguishable. Thus, where the compound isigefitly poorly soluble that the levels
dissolved following normal attempts at solubilisatido not exceed the available L(EyQdt

is the rate and extent of transformation, which inmesconsidered. The transformation will be
affected by a number of factors, not least of whigh be the properties of the media with
respect to pH, water hardness, alkalinity, tempeeaetc. In addition to these properties,
other factors such as the size and, in partictharspecific surface area of the particles which
have been tested, the length of time over whiclosupe to the media takes place and, of
course the mass or surface area loading of theadesin the media will all play a part in
determining the level of dissolved metal ions ie Water. Transformation data can generally,
therefore, only be considered as reliable for theppses of classification if conducted

201



Guidance on the Application of the CLP Criteria

according to the standard protocol in Annex 10 tN GHS. This protocol aims at
standardising the principal variables such that ldwel of dissolved ion can be directly
related to the loading of the substance added.ttis loading level which yields the level of
metal ion equivalent to the available L(Ej)Gr NOEC/EGo that can then be used to
determine the acute or long-term hazard categopyogpiate for classification. The testing
methodology is detailed in Annex 10 to the UN GHBe strategy to be adopted in using the
data from the testing protocol, and the data requénts needed to make that strategy work,
are described in Annex IV.2, IV.3 and in more detaAnnex IV.5 of this document.

In considering the classification of metals and ahebmpounds, both readily and poorly
soluble, recognition has to be paid to a numbefactors. As defined in Annex Il, section
II.1, the term “degradation” refers to the decomipa@s of organic molecules. For inorganic
compounds and metals, clearly the concept of debikiy, as it has been considered and
used for organic substances, has limited or no mgarRather, the substance may be
transformed by normal environmental processes thekiincrease or decrease the
bioavailability of the toxic species. Equally, tog K, cannot be considered as a measure of
the potential to accumulate. Nevertheless, the eundhat a substance, or a toxic
metabolite/reaction product may not be rapidly léstm the environment and/or may
bioaccumulate, are as applicable to metals andlngetapounds as they are to organic
substances.

Speciation of the soluble form can be affected Hywater hardness and other variables, and
may Yield particular forms of the metal ion whiale anore or less toxic. In addition, metal
ions could be made non-available from the wateurool by a number of processes (e.g.
mineralisation and partitioning). Sometimes thesec@sses can be sufficiently rapid to be
analogous to degradation in assessing chronic {lemy) aquatic hazard. However,
partitioning of the metal ion from the water colurtmnother environmental media does not
necessarily mean that it is no longer bioavailabte,does it necessarily mean that the metal
has been made permanently unavailable.

Information pertaining to the extent of the paotiiihg of a metal ion from the water column,

or the extent to which a metal has been or caroheerted to a form that is less toxic or non-
toxic is frequently not available over a sufficignivide range of environmentally relevant

conditions, and thus, a number of assumptions wided to be made as an aid in
classification. These assumptions may be modifievailable data show otherwise. In the
first instance it should be assumed that the meta, once in the water, are “not rapidly

partitioned” from the water column. Underlying this the assumption that, although

speciation can occur, the species will remain abél under environmentally relevant

conditions. This may not always be the case, asridbesl above, and any evidence available
that would suggest changes to the bioavailabiligrothe course of 28 days, should be
carefully examined.

The bioaccumulation of metals and inorganic metahgounds is a complex process and
bioaccumulation data should be used with care. dg@ication of bioaccumulation criteria

will need to be considered on a case-by-case Ihalsisg due account of all the available
data.

A further assumption that can be made, which re@mssa cautious approach, is that, in the
absence of any solubility data for a particularahebmpound, either measured or calculated,
the metal compound will be assumed to be suffibyestdluble to cause toxicity at the level of
the ecotoxicity reference value (ERV), being thatadERV (expressed as L(E&YL and/or
the chronic ERV (expressed as the NOEC/ECx or ab HC extensive data sets) and thus
may be classified in the same way as other sokdits of the metal. Again, this is clearly not
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always the case, and it may be wise to generateoppate solubility data. Absence of
solubility data on the metallic form for a metal f@hich the soluble salts are classified for
the environment, will therefore lead to a defaulssification due to potential hazard
concerns.

This Annex IV deals with metals and inorganic me@inpounds. Within the context of this
guidance document, metals and metal compounddaraaterised as follows:

(@) metals (M) in their elemental state are not soluble in wéter may transform to
yield the available form (e.g. %avill not dissolve as such but the Fmolecules
present at the surface of a massive/powder wifirsetransformed into P& or Fe*
compounds prior to their solubilisation). This me#mat a metal in the elemental state
may react with water or a dilute aqueous electeolyt form soluble cationic or
anionic products, and in the process the metal ewitlise, or transform, from the
neutral or zero oxidation state to a higher one;

(b) in a simple metal compound, such as an oxidaulphide, the metal already exists in
the oxidised state, so that further metal oxidat®runlikely to occur when the
compound is introduced into an aqueous medium.

Organo-metals are outside the scope of this section

While oxidisation may not change, interaction whle media may yield more soluble forms.
A sparingly soluble metal compound can be consalaseone for which a solubility product

can be calculated, and which will yield a small amoof the available form by dissolution.

However, it should be recognised that the finalisoh concentration may be influenced by a
number of factors, including the solubility produaft some metal compounds precipitated
during the transformation/dissolution test, e.gnahium hydroxide.

V.2 Application of aquatic toxicity data and soluwbility data for classification

IV.2.1 Interpretation of aquatic toxicity data

Ecotoxicity data of soluble inorganic compounds ased and combined to define the
toxicity of the metal ion under consideration. Téeotoxicity of soluble inorganic metal
compounds is dependent on the physico-chemisttlyeomedium, irrespective of the original
metal species released in the environment. Readirgss metal compounds can therefore be
conducted by comparing the soluble metal ion comagon (ug Me/L) causing the
ecotoxicity effect and translating this towards teenpound under investigation. A molecular
weight correction of the ecotoxicity reference afnay be required to classify soluble metal
compounds (MW soluble substance/MW metaffhrPoorly soluble metal compounds and
metals do not require Molecular weight correctioreg the amount used for Transformation
Dissolution already recognises this into the logdialculation. The comparison is therefore
directly done by comparing the soluble fraction swad after Transformation Dissolution
with the ecotoxicity reference values of the sadulletal ion (based on the UN GHS, 2009).

When evaluating ecotoxicity data, the general guidaon the weight of evidence (see
section 4.1.3.6 of this document) is also applieablmetals.

The term adequacy covers here bothr#imbility (inherent quality of a test relating to test
methodology and the way that the performance asdlteeof a test are described) and the

%2 Note that this calculation needs to be adjustecflect the stoichiometry of the compound, for rexée for
Zny(PQy), the MW metal would be multiplied by three.
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relevance éxtent to which a test is appropriate to be usedhi® derivation of an ecotoxicity
reference value) of the available ecotoxicity data:

Under the reliability criteria, metal specific caherations include the description of some
abiotic parameters in the test conditions for eingbthe consideration of the bioavailable
metal concentration and free metal ion concentnatio

- Description of the physical test conditiorigrther to the general parameters,(0°,
pH, ...) abiotic parameters such as dissolved orgaaibon (DOC), hardness,
alkalinity of the water that govern the speciatad hence the metal bioavailability is
required. A proper description of culture condisorelated to the level of essential
metals is required to avoid artefacts due to aatigation/adaptation (see also below)

- Description of test materials and method® calculate the free metal ion
concentration with speciation models the conceotratof dissolved major ions and
cations like Al, Fe, Mg, Ca... are required

- Concentration-effect relationship; hormessmetimes an increased performance in
growth or reproduction is seen at low metal do$ed exceed the control values,
referred to as hormesis. Such effects can be irapbrspecially for major trace
nutrients such as Fe, Zn and Cu but can also owtthr a wide variety of non-
essential substances. In such cases, positivetefbould not be considered in the
derivation of acute ERV’s and especially chronicVER likely other models than the
conventional log-logistic dose-response model ghbel used to fit the dose-response
curve and consideration should be given to the waggof the control diet/exposure.
Due to the essential nutritional needs, cautiomeisded with regards to extrapolation
of the dose-response curve (e.g. to derive an d€RM) below the lowest tested
concentration.

Under the relevancy criteria, certain considerainaed to be made, related to the relevancy
of the test substance and to acclimatisation/atlapta

- Relevance of the test substanseluble metal salts should be used for the purpbse
classification of inorganic metals/metal compoun@lse ecotoxicity adapted from
organic metal compounds exposure should not be used

- Acclimatisation/adaptationtFor essential metals, the culture medium shouhdato a
minimal concentration not causing deficiency foe ttest species used. This is
especially relevant for organisms used for longatéoxicity tests where the margin
between essentiality and toxicity may become sn¥sdl.an example, for algae,
depletion of the strong complexing agent EDTA frtora medium may result in iron
deficiency.

Aquatic toxicity studies carried out according teeaognised protocol should normally be
acceptable as valid for the purposes of classifinatAnnex | should also be consulted for
generic issues that are common to assessing a@yi@toxicity data point for the purposes
of classification.
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IV.2.1.1 Metal complexation and speciation

The toxicity of a particular metal in solution, &aps to depend primarily on (but is not
strictly limited to) the level of dissolved free takions and the physico-chemistry of the
environment. Abiotic factors including alkalinitionic strength and pH can influence the
toxicity of metals in two ways: (i) by influencintdpe chemical speciation of the metal in
water (and hence affecting the availability) anyilfy influencing the uptake and binding of
available metal by Dbiological tissues. For the gfagsation of metals,
Transformation/Dissolution is carried out over a gafge. Ideally both T/D and ecotoxicity
data are compared at a similar pH since both pasmevill vary with pH. However, the
majority of ecotoxicity tests are performed at thigher pH range (i.e. > pH 7.5) and
ecotoxicity data obtained at lower pH are ofterr@zaBioavailability and speciation models
(e.g. respectively Biotic Ligand Models and WHAMIgping, 1994), as discussed below)
may allow to normalise ecotoxicity data obtainec ajiven pH to other pH values, relevant
to the T/D data. The applicability of the bioavhildy models to the biological species for
which data are available must be evaluated. Guaelamcthe Bioavailability correction for
metals can be found in IR/CSA Annex R.7.13.2).

Where chemical speciation is important, it may bssible to model the concentrations of the
different chemical forms of the metal, includingosle that are likely to cause toxicity.
Analysis methods for quantifying exposure conceéimng, which are capable of
distinguishing between the complexed and uncompldractions of a test substance, may
not always be available or economic.

Complexation of metals to organic and inorganicatigs in test media and natural
environments can be estimated from metal speciatiodels. Speciation models for metals,
including pH, hardness, DOC, and inorganic substsmneuch as MINTEQ (Brown and
Allison, 1987), WHAM (Tipping, 1994) and CHESS ($are and Driscoll, 1995) can be
used to calculate the uncomplexed and complexetidres of the metal ions.

Alternatively, and when available for the metak ®Biotic Ligand Model (BLM), allows, for
the calculation of the acute and/or chronic ERWWshe metal ion, for different pH values,
through integration of metal speciation and itefattion with the organism. The BLM
model has at present been validated for a numbenedfls, organisms, and end-points
(Santore and Di Toro, 1999). The models and formugked for the characterisation of metal
complexation in the media should always be cleegported, allowing for their translation
back to natural environments (OECD, 2000). In casmetal-specific BLM is available
covering an appropriate pH range, a normalised emisgn of aquatic toxicity data can be
made using the entire effects database for diffeedarence pH values.

IV.2.2 Interpretation of solubility data

When considering the available data on solubilibgir validity and applicability to the
identification of the hazard of metal compoundsudtidoe assessed. In particular, the pH and
the medium in which the data were generated shmeikhown.

IV.2.2.1 Assessment of existing data

Existing data will be in one of the three fornfist soluble, insoluble metal compounds and
the metallic form For some well-studied metals, there will be sbiypproducts and/or
solubility data for the various inorganic metal quuands. It is also possible that the pH
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relationship of the solubility will be known. Howewny for many metals or metal compounds,
it is probable that the available information Wik descriptive only, e.g. poorly soluble or
resulting from the water solubility test form theEOD 105 physico-chemical water

dissolution test. Unfortunately there appears twdrg little (consistent) guidance about the
solubility ranges for such descriptive terms. Whéese are the only information available it
is most probable that solubility data will need tbe generated using the

Transformation/Dissolution Protocol (Annex 10 te thN GHS).

IV.2.2.2 Screening T/D test for assessing solulyliof metal compounds

In the absence of solubility data, a simple “Schegiest” for assessing solubility, based on
the high rate of loading (100 mg/l) for 24 h angidistirring conditions, should be used for
metal compounds as described in the Transform&iissélution Protocol (Annex 10 to the
UN GHS). The function of the screening test isdenitify those metal compounds which
undergo either dissolution or rapid transformatsoich that they are indistinguishable from
soluble forms and hence may be classified basdbeodissolved ion concentration and those
who dissolves slowly and can be assessed in the say as the metallic form. Where data
are available from the screening test detailedhénTiransformation/Dissolution Protocol, the
maximum solubility obtained over the tested pH esgould be used. Where data are not
available over the full pH range, a check shouldrizle that this maximum solubility has
been achieved by reference to suitable thermodynapeciation models or other suitable
methods (see section IV.2.1.1 of this documentshibuld be noted that this test is only
intended to be used for inorganic metal compoultigals should immediately be assessed
at the level of the full T/D test.

IV.2.2.3 Full T/D test for assessing solubility ofmetals and metal compounds

The Full Transformation Dissolution test shoulddaeried out at the pH that maximises
the concentration of dissolved metal ions in solutnd that expresses the highest toxicity.

Based on the data from the Full Test, it is possiblgenerate a concentration of the metal
ions in solution after 7 days (short-term test) édach of the three loadings (i.e. 1 mg/l as
“low”, 10 mg/l as “medium” and 100 mg/l as “highdding”) used in the test. If the purpose
of the test is to assess the long-term hazardesittstance, then the loadiffgshould be
0.01 mg/l, 0.1 mg/l or 1 mg/l depending on the $sfarmation rate and the duration of the test
being extended to 28 days (long-term test).

% The UN GHS transformation/dissolution protocol sfies a pH range of 6-8.5 for the 7days test aBdt® .8 .5 for the 28
days test. Considering the difficulty in carryingt eransformation/dissolution tests at pH 5.5, @€CD only validated the
test in the pH range of 6-to 8.5.

54 The standard protocol in Annex 10 to UN GHS prdgeonly foresees a long-term loading rate of 1 Inagid lower
loading rates may not even be practically feaditeeach caséNhile TDp testing at lower loading rates is in giple the
best way forward it is technically often not fedsifor the lower chronic loading rates. Extensixpaience with the T/D
protocol demonstrated that reliable predictionslmamade for other loading rates. In order to nrak&imal use of existing
Transformation Dissolution data, the 28 days redolt the lower chronic loading rates (0,1 and Oy@fll) can therefore be
derived by extrapolation from TDp evidence fromestloading rates. Such read across should bei@gstih a case by case
basis and supported by reliable information onTH2 at different loading rates, e.g. over 7 and@8rdays. It should be
noted that the relationship between loading raté dissolved metal concentration may well not bedin Therefore
extrapolation of T/D data to lower loadings shoptdferably be made by using the equations of se®&i).6.1 of the UN-
Annex 10 transformation dissolution protocol oealatively by extrapolating in a precautionary way.

The UN announced to change/update Annex 10 in #&a future to bring it better in line with the chio classification
strategy an aim that is already anticipated indhislance note for the CLP.
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IV.2.3 Comparison of aquatic toxicity data and salbility data

A decision on whether or not the substance is iflegswill be made by comparing aquatic
toxicity data and solubility data. Depending on thailable data two approaches can be
followed.

1) When only alimited datasetis available existing data should be taken togethe
irrespective of whether the toxicity and dissolatidata are at the same pH and the
lowest data point should give the basis for classtibn (this should be used as the
default approach). This default approach may leath¢ lowest toxicity data point
compared with the highest Transformation Dissotutiesult each derived at different
pH levels used for the purpose of classification.

2) When a morextensive toxicity/dissolution datasetvailable, a split of the acute and
chronic ecotoxicity reference values can be peréatraccording to their pH used
during T/D test. The worst case classification eritross pHs should be used based
on comparing TDp data with relevant ecotox dat@ssthe pH range. Meaning that
toxicity data and transformation data are in tlaisecalways compared at the same pH.

This split of the effects data into pH classes wiapply in an equal way to the acute and the
long-term effects data sets.

V.3 Assessment of environmental transformation

Environmental transformation of one species of &afrte another species of the same metal
does not constitute “degradation” as applied toapig compounds and may increase or
decrease the availability and bioavailability ofethoxic species. In addition naturally
occurring geochemical processes can partition metal from the water column while also
other processes may remove metal ions from therveatemn (e.g. by precipitation and
speciation). Data on water column residence tirhe, grocesses involved at the water —
sediment interface (i.e. deposition and re-molitisg are fairly extensive for some metals.
Using the principles and assumptions discussedeabosection V.1 of this document, it
may therefore be possible to incorporate this aggraonto the classification.

Such assessments are difficult to give guidancarfdrwill normally be addressed on a case-
by-case approach. However, the following may benakto account:

(a) Changes in speciation if they are to non-availdbtens, however, the potential
for the reverse change to occur must also be ceresig

(b) Changes to a metal compound which is considerasly $oluble than that of the
metal compound being considered.

Some caution is recommended; see section IV.lisfithcument, the'sand &' paragraph.

Comment by ECHA:Please note that in the light of a lack of scientconsensus and

continuing discussions on the interpretation ofidaemoval from the water column in the
context of classification, it has been decidedamave certain parts from the Annex IV for
the time being until agreement on the validity st wf the concept of rapid removal for
classification purposes has been reached.

V.4 Bioaccumulation

While log Kow is a good predictor of BCF for certaiypes of organic compounds e.g.
nonpolar organic substances, it is irrelevant marganic substances such as inorganic metal
compounds because metals, in contrast to orgabtances, are not lipophilic and are not
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passively transported through cellular membrangstaké of metal ions occurs through
active processes.

The mechanisms for uptake and depuration ratestdlsare very complex and variable and
there is at present no general model to descriise ltistead the bioaccumulation of metals
according to the classification criteria should éaluated on a case-by-case basis using
expert judgement.

While BCFs are indicative of the potential for leoamulation there may be a number of
complications in interpreting measured BCF values Mmetals and inorganic metal
compounds. For most metals and inorganic metal comgls the relationship between water
concentration and BCF in aquatic organisms is seeand bioconcentration data should
therefore be used with care. This is particuladjevant for metals that are biologically
essential. Metals that are biologically essential actively regulated in organisms in which
the metal is essential (homeostasis). Removal agdiestration processes that minimise
toxicity are complemented by an ability to up-redealconcentrations for essentiality. Since
nutritional requirement of the organisms can bénéighan the environmental concentration,
this active regulation can result in high BCFs andnverse relationship between BCFs and
the concentration of the metal in water. When emmental concentrations are low, high
BCFs may be expected as a natural consequence @i mnqgtake to meet nutritional
requirements and can in these instances be viewedrmrmal phenomenon. Also, while a
metal may be essential in a particular organismmay not be essential in other organisms.
Therefore, where the metal is not essential or wherbioconcentration of an essential metal
is above nutritional levels, special consideratisimuld be given to the potential for
bioconcentration and environmental concern.

Non- essential metals are also actively regulabesome extent and therefore also for non-
essential metals, an inverse relationship betwhenntetal concentration and the external
concentration may be observed (McGekal., 2003).

Consequently for both essential and non-essent&thents, measured BCFs decline as
external concentration increases. When externaterdrations are so high that they exceed a
threshold level, or overwhelm the regulatory mecsranthis can cause harm to the organism

BCF and BAF may be used to estimate metal accuronlay:

a) Considering information on essentiality and hostasis of metals/ metal compounds. As a
result, of such regulation, the “bioaccumulativetearion is not applicable to these metals.

b). Assessing bioconcentration factors for non+&ssemetals, should preferably be done
from BCF studies using environmentally relevantamrirations in the test media.

IV.5 Classification strategies for metals and metacompounds

IV.5.1 Introduction
Notice! Acute and long-term hazardare assessed individually.

For determination of long-term hazards preferermmriksl be given in applying the approach
based on chronic toxicity data. Such evidence ignoffrequently available for the
bioavailable forms of metals.

The schemes for the determination of acute and-femg aquatic hazards of metals and
metal compounds are described below and summatiagthmmatically in the figures:

IV.5.2.1 (acute hazard classification of metals),

208



Guidance on the Application of the CLP Criteria

IV.5.2.2 (a and b) (long-term hazard of metals);
IV.5.3.1 (acute hazard classification of metal coonuds);
IV.5.3.2 (a and b) (long-term hazard of metal coomts).

There are several stages in these schemes wharardaiised for decision purposes. It is not
the intention of the classification schemes to gatieenew ecotoxicity data. In the absence of
valid data, it will be necessary to use all avddatata and expert judgement.

In the following sections, the reference to thetacand chronic ERV’s refer to the data
point(s) that will be used to select the hazardgaity(ies) for the metal or metal compound.

When considering acute and chronic ERV’s data fetalncompounds, it is important to
ensure that the data point to be used as theigasiiin for the classification is expressed in
the weight of the molecule of the metal compoundbéo classified. This is known as
correcting for molecular weight. Thus while mosttatedata is expressed in, for example,
mg/l of the metal (ion), this value will need to ddjusted to the corresponding weight of the
metal compound. Thus:

Acute ERVcompound = acute ERV of the metal compound = acute E&Vimetal ion X
(Molecular weight of metal compound /atomic weighthe metal).

Chronic ERVeompound = chronic ERV of the metal compound = chronic E6fMnetal ion x
(Molecular weight of metal compound /atomic weighthe metal).

IV.5.2 Classification strategies for metals
Notice! Acute and long-term hazards are assessiddually.
IV.5.2.1 Classification strategy for determiningacuteaquatic hazard for metals

The scheme for the determination afute aquatic hazard for metals are described in this
section and summarised diagrammatically in Figut&.R.1.

Wherethe acute ERYor the metal ions of concern is greater than 1l thg metals need not
be considered further in the classification schémnacute hazard.

Where the acute ERV for the metal ions of concexnless than or equal to 1 mg/l
consideration must be given to the data availahl¢he rate and extent to which these ions
can be generated from the metal. Such rate anadxata, to be valid and useable should
have been generated using the Transformation/RigsolProtocol (Annex 10 to UN GHS)
for a 7d period.

Where 7d data from the Transformation/Dissolutioot@col are available, then the results
should be used to classify, according to the falhgwule:

Classify the metal aSategory Acute 1f the dissolved metal ion concentration after a
period of 7 days (or earlier for a significant tirperiod) at a loading rate of 1 mg/I
exceeds that of the acute ERV, an M-factor musi bks established as part of this
classification (see IV 5.4).
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Figure IV.5.2.1 Classification strategy for determiniaguteaquatic hazard for metals.

Not possible to classify for
acute aquatic hazard due to
NO insufficient data.

v

7 days T/D full test data available

l YES

Concentration at 1 mg/l loading rate Classify Acute 1 and add
acute ER\Wf dissolved form M-factor (see IV.5.4)

YES

v

NO

Do not classify for acute
hazard

v

IV.5.2.2 Classification strategy for determining bng-term aquatic hazard for metals

The scheme for the determinationlafg-termaquatic hazard for metals are described in this
section and summarised diagrammatically in FigiWes.2.2 (a and b).

Metals can be classified for long-term aquatic hdza
1) using chronic reference data when available; or
2) using the surrogate approach in absence of appteprronic toxicity reference data.

In case relevant chronic ecotoxicity data (chrdefitV) are available the approach comparing
chronic ERV with 28 days transformation/dissolutioeference should be applied as
described under 1V.5.2.2.1 while otherwise the agate approach (see IV.5.2.2.2) should be
followed.

IV.5.2.2.1 Approach based on available chronic tagity reference data

Wherethe chronic ERMor the metal ions of concern is greater than 1l,nlge metals need
not be considered further in the classificationescé.

Where the chronic ERV for the metal ions of concesnless than or equal to 1 mg/l
consideration must be given to the data availahl¢he rate and extent to which these ions
can be generated from the metal. Such rate anadxata, to be valid and useable should
have been generated using the Transformation/RigsolProtocol (Annex 10 to UN GHS)
for a 28 d period.

Where such T/Dp data are unavailable the surrcggpeoach should be applied (see section
5.2.2.2). Where 28d data from the Transformatiosgbiution protocol are available, then,
the results should be used to aid classificatimo@ting to the following rules:

a) Classify the metal agCategory Chronic lif the dissolved metal ion concentration
obtained at a loading rate of 0.1 mg/l is gredtantor equal to the chronic ERV, an
M-factor must also be established as part of tlassification (see IV.5.4); or

b) Classify the metal asCategory Chronic 2if the dissolved metal ion concentration
obtained at a loading rate of 1 mg/l is greaten thiaequal to the chronic ERV.
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If there is evidence of rapid environmental transfation:

c) Classify the metal asCategory Chronic lif the dissolved metal ion concentration
obtained at a loading rate of 0.01 mg/l is gretdtan or equal to the chronic ERV, an
M-factor must also be established as part of tlasstfication (see 1V 5.4); or

d) Classify the metal agCategory Chronic 2if the dissolved metal ion concentration
obtained at a loading rate of 0.1 mg/l is gredtantor equal to the chronic ERV; or

e) Classify the metal agCategory Chronic 3if the dissolved metal ion concentration
obtained at a loading rate of 1 mg/l is greaten thiaequal to the chronic ERV.

Do not classify for long-term hazard if the dissalvmetal ion concentration obtained from
the 28 day Transformation/Dissolution tesadbading rate of 1 mg/is less than the chronic
ERYV of the metal ion.

IV.5.2.2.2 The surrogate approach

Where the acute ERV for the metal ions of concerrless than or equal to 100 mg/l
consideration must be given to the data availahl¢he rate and extent to which these ions
can be generated from the metal. Such rate anadxata, to be valid and useable should
have been generated using the Transformation/igsolProtocol (Annex 10 to UN GHS)
for a 7d period.

Where such T/Dp data are unavailable, i.e. them® islear data of sufficient validity to show
that the transformation to metal ions will not occilne safety net classification (Category
Chronic 4) should be applied since the known diadde toxicity of these soluble forms is
considered to give rise to sufficient concern.

Where T/Dp data are available classification shan@lédccording to the following rules:

(@) Classify the metal a€ategory Chronic 1f the dissolved metal ion concentration
obtained from the 7 day transformation test atltve loading rate (1 mg/l) is
greater than or equal to the acute ERV, an M-fagtost also be established as
part of this classification (see 1V.5.4);

(b) Classify the metal a€ategory Chronic 2f the dissolved metal ion concentration
obtained from the 7 day transformation test atntfeglium loading rate (10 mg/l)
is greater than or equal to the acute ERV;

(c) Classify the metal a€ategory Chronic 3f the dissolved metal ion concentration
obtained from the 7 day transformation test athigh loading rate (100 mg/l) is
greater than or equal to the acute ERV.

(d) Classify the metal a€ategory Chronic 4f the dissolved metal ion concentration
obtained from the 7 day transformation test athigh loading rate (100 mg/l) is
lower than the acute ERV.
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Figure IV.5.2.2aClassification strategy for determining long-terquatic hazard for metals.

Guidance on the Application of the CLP Criteria

Is chronic ERVavailable?
NO
l YES
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Chronic ERV< 1 mg/l > term aquatic hazard
v l YES
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IV.5.2.2b
NO
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Is there evidence of rapid environmentgal
transformation?
YES NO

Classify Classify
Chronic 1 Concentration at 0.01 mg/ Concentration at 0.1 mg/ Chronic 1

and add < loading rate> chronic ERVof loading rate> chronic ERV > and add

M-factor dissolved form of dissolved form M-factor
(see IV5.4) YES YES (see IV5.4)

NO NO
A\ 4 A 4

Concentration at 0.1 mg/ Concentration at 1 mgl/l i

, ; . ; . , | Classity
Classify loading rate> chronic ERVof loading rate> chronic ERV Chronic 2

Chronic 2 dissolved forr of dissolved forr YES
YES
NO l NO
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. Concentration at 1 mg/l loading i
Classify ; ) 3 Do not classify for long
Chronic 3 <4——| rate> chronic ERVof dissolved | ————» term aquatic hazard
YES | form NO
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Figure 1V.5.2.2b Classification strategy for determining long-terquatic hazard for metals
in absence of appropriate chronic toxicity refeeeand/or T/Dp data.

. Not possible to classify for long-term
Is acute ER\available and: 100 mg/I? NG > aquatic hazard due to insufficient data

l YES
4

Classify Chronic 4

7 days T/D full test data available —» unless Acute 1 applies

NO

YES
l T YES NO

Is there evidence of both rapid - -
environmental transformation and np » Is chronic ERVavailable ang 1 mg/I?
bioaccumulation? YES
l NO
Classify
Concentration at 1 mgl/l Chronic 1
loading rate> acute ERV > and add
of dissolved form M-factor
YES (IV5.4))
NO
v
Concentration at 10 mg/l Classify
loading rate> acute ERV| —®| Chronic 2
of dissolved form YES
NO
v
Concentration at 100 mg/ :
loading rate> acute ERV — CIassﬁy
; Chronic 3
of dissolved forr YES

lNO

Classify Chronic 4

IV.5.3 Classification strategies for metal compouds
Notice! Acute and long-term hazards are assessiddually.
A metal compound will be consideredrasadily solubleif:

- the water solubility (measured through a 24-houssBlution Screening test or
estimated e.g. from the solubility product) is dgeear equal to the acute ERV of the
dissolved metal ion concentration; or

- If such data are unavailable, i.e. there are nardata of sufficient validity to show
that the transformation to metal ions will not agcu

Care should be exercised for metal compounds walsiility is close to the acute toxicity
reference value as the conditions under which dajls measured could differ significantly
from those of the acute toxicity test. In theseesathe results of the Dissolution Screening
Test are preferred.
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Metal compounds that have lower water solubilitgrtithe acute ERV through a 24-hour
Dissolution Screening test or estimated from tHalkslity product, are considered asorly
soluble metal compound.

IV.5.3.1 Classification strategies for determiningacute aquatic hazard for metal
compounds

The scheme for the determinationaaluteaquatic hazard for metal compounds are described
in this section and summarised diagrammaticallyigure 1V.5.3.1.

Where the acute ERV for the metal ions of concemected for the molecular weight of the
compound (further called a&cute ERVompound is greater than 1 mg/l, the metal compounds
need not to be considered further in the classiinsscheme for acute hazard.

Where the acute ERMnpoundiS l€Ss than or equal to 1 mg/l, considerationtnvesgiven to
the data available on the rate and extent to witieke ions can be generated from the metal
compound. Such data, to be valid and useable shHuald been generated using the T/D
(Annex 10 to UN GHS).

Readily soluble metal compounds

Classify the metal compound @sategory Acute If the acute ERVompouna< 1 mg/I, an
M-factor must also be established as part of tlassification (see IV.5.4).

Poorly soluble metal compounds

Where 7d data from the Transformation/Dissolutioot@col are available, then the results
should be used to classify sparingly soluble metahpounds, according to the following
rule:

Classify the metal compound &3ategory Acute 1lif the dissolved metal ion
concentration after a period of 7 days (or eaffiogra significant time period) at a
loading rate of 1 mg/l exceeds that of the acute/E&1 M-factor must also be
established as part of this classification(see.B).5

Figure 1V.5.3.1 Classification strategy for determining acute agudiazard for metal
compounds.
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Is it readily soluble |  _ _ _ _ _ _ _ _ __ ___ s ——————————
(solubility>acute ERY? | 3.1 Acute ERVompoune< 1 ma/l | ——| Classify Acute 1 and :
YES ——————————— ' ves | _ addMfactor (seevs4) |
NO NO L T T T T |
| Do not classify for acute |
>, aquatic hazard I
- |
7 days T/D full test data available > a,\clﬁzepgzlsjlgtlitr?ailgész);;o{o
NO insufficient data
l YES
Concentration at 1 mg/l loading rate . Classify Acute 1 and
acute ERWf dissolved form " add M-factor (see IV5.4)
YES
NO Do not classify for acute
> aquatic hazard
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IV.5.3.2 Classification strategy for determining bng-term aquatic hazard for metal
compounds

The scheme for the determination lohg-term aquatic hazard for metal compounds are
described in this section and summarised diagraratigtin Figures 1V.5.3.2 (a and b).

Metal compounds can be classified for long-termasiglhazards:
1) using chronic reference data when available; or
2) using the surrogate approach in absence of appteprronic toxicity reference data.

In case relevant chronic ecotoxicity data (chrdefitV) are available the approach comparing
chronic ERV of the dissolved metal ion with releas#ata of 28 days
transformation/dissolutionshould be applied as described under 1V.5.3.hilevotherwise
the surrogate approach (see 1V.5.3.2.2) shoulal@fed.

IV.5.3.2.1 Approach based on available chronic tagity reference data

Where the chronic ERV for the metal ions of conassirected for the molecular weight of
the compound (further called ahronic ERVompound iS greater than 1 mg/l, the metal
compounds need not to be considered further inctassification scheme for long-term
hazard.

Readily soluble metal compounds

Readily soluble metal compounds are classifiedhenbasis of chronic ERV of the dissolved
metal ion, corrected for the molecular weight of tompound (further called as chronic
ERVcompoun() .

If there isno evidencef rapid environmental transformation:

a) Classify the metal compound as Category Chronictiiei chronic ERVompound< 0.1
mg/l, an M-factor must also be established asqgfdtiis classification (see 1V.5.4); or

b) Classify the metal compound as Category Chroni€ tha chronic ERVompound >
0.1mg/l andk 1 mg/I.

If there isevidenceof rapid environmental transformation:

c) Classify the metal compound &%ategory Chronic lif the chronic ERVcompounsd
0.01 mg/l,an M-factor must also be established a$ pf this classification (see
IV.5.4); or

d) Classify the metal compound &Sategory Chronic 2if the chronic ERVompound>
0.01mg/l andk 0.1 mg/l; or

e) Classify the metal compound &Sategory Chronic 3if the chronic ERVompound>
0.1mg/l andk 1 mg/I.
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Poorly soluble metal compounds

Wherethe chronic ERMor the metal ions of concern is greater than 1I,nige metals need
not be considered further in the classificationescé.

Where the chronic ER¥mpound IS l€ss than or equal to 1 mg/l consideration rhesgiven to
the data available on the rate and extent to witieke ions can be generated from the metal
compound. Such rate and extend data, to be vatiduaeable should have been generated
using the Transformation/Dissolution Protocol (Axd® to UN GHS) for a 28d period.

Where 28d T/Dp data are unavailable, the surrogapeoach should be applied (see section
5.3.2.2).

Where 28d data from the Transformation/Dissolutwatocol are available, then classify
according to the following rules:

a) Classify the metal compound aSategory Chronic 1if the dissolved metal ion
concentration obtained from the 28 day transforomatest at a loading rate of 0.1
mg/l is greater than or equal to the chronic ERVIVafactor must also be established
as part of this classification (see IV.5.4); or

b) Classify the metal compound &Sategory Chronic 2if the dissolved metal ion
concentration obtained from the 28 day transforomatest at a loading rate of 1 mg/I
is greater than or equal to the chronic ERV.

If there is evidence of rapid environmental transfation:

c) Classify the metal compound aSategory Chronic 1if the dissolved metal ion
concentration obtained from the 28 day transforomatest at a loading rate of 0.01
mg/l is greater than or equal to the chronic ERVVafactor must also be established
as part of this classification (see IV.5.4); or

d) Classify the metal compound &Sategory Chronic 2if the dissolved metal ion
concentration obtained from the 28 day transforomatest at a loading rate of 0.1
mg/l is greater than or equal to the chronic ERV; o

e) Classify the metal compound aSategory Chronic 3if the dissolved metal ion
concentration obtained from the 28 day transforomatest at a loading rate of 1 mg/l
is greater than or equal to the chronic ERV.

Do not classify for long-term hazard if the dissalvmetal ion concentration obtained from
the 28 day Transformation/Dissolution test at aliog rate of 1 mg/l is less than the chronic
ERV of the dissolved metal ion.

IV.5.3.2.2 The surrogate approach

Readily soluble metal compounds

In absence of relevant chronic toxicity data, amdess there is evidence of both rapid
environmental transformation and evidence of na¢somulation (see sections IV.3 and
IV.4), Readily soluble metal compoundse classified as:

a) Category Chronic 1if the acute ERVcompound 1 mg/l, an M-factor must also be
established as part of this classification (se&.lj; or
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b) Category Chronic 2if the acute ERVcompound > 1mg/l and.0 mg/l; or

c) Category Chronic 3if the acute ERVcompound > 10mg/l and 00 mg/I.

Poorly soluble metal compounds

Where the acute ERMnpoundiS l€ss than or equal to 100 mg/l consideratiostrbe given to
the data available on the rate and extent to witieke ions can be generated from the metal.
Such rate and extend data, to be valid and usedigleld have been generated using the
Transformation/Dissolution Protocol (Annex 10 to @WS) for a 7d period.

Where such 7d T/Dp data are unavailable, i.e. tleer® clear data of sufficient validity to
show that the transformation to metal ions will ramtcur; the safety net classification
(Category Chronic 4) has to be applied.

Where T/Dp data are available but relevant chr&@iy/s are absent, the results should be
used to aid classification according to the follogvrules:

a)

b)

d)

Classify the metal compound aSategory Chronic 1if the dissolved metal ion
concentration obtained from the 7 day transfornmatesst at the low loading rate (1
mg/l) is greater than or equal to the acute ERV #mede is no evidence of rapid
environmental transformation and no bioaccumulatian M-factor must also be
established as part of this classification(see.B);5

Classify the metal compound aSategory Chronic 2if the dissolved metal ion
concentration obtained from the 7 day transfornmatest at the medium loading rate
(10 mg/l) is greater than or equal to the acute ERW there is no evidence of rapid
environmental transformation and no bioaccumulation

Classify the metal compound aSategory Chronic 3if the dissolved metal ion
concentration obtained from the 7 day transfornmatést at the high loading rate (100
mg/l) is greater than or equal to the acute ERV #made is no evidence of rapid
environmental transformation and no bioaccumulation

Classify the metal compound aSategory Chronic 4if the dissolved metal ion
concentration obtained from the 7 day transfornmatést at the high loading rate (100
mg/l) is lower than the acute ERV and there is miolence of rapid environmental
transformation and no bioaccumulation.
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Figure 1V.5.3.2a Classification strategy for determining long-teauatic hazard for metal
compounds.
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Figure 1V.5.3.2b Classification strategy for determining long-tergquatic hazard for metal
compounds in absence of appropriate chronic tgxreiterence and/or T/Dp data.
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IV.5.4 Setting M-factors for metals and inorganicmetal compounds

For the hazard class “Hazardous to the Aquatic fenment”, SCLs are not applicable.
Instead the M-factors concept is used.

The M-factors are used in application of summateethod for classification of mixtures
containing substances that are classified as \@tig.t The concept of M-factors has been
established to give an increased weight to veryctembstances when classifying mixtures.
M-factors are only applicable to the concentratdra substance classified as hazardous to
the aquatic environment (categories Acute 1 and@brl) and are used to derive by the
summation method the classification of a mixturevinch the substance is present. They are,
however, substance-specific and it is important thay are being established already when
classifying substances.

M-factors should have been established in accomlamith Article 10 of CLP and be
available in the C&L Inventory.

For the harmonised classifications in Annex VI taRC M-factors shall be set by the
manufacturer, importer or downstream user in cdsget is no M-factor provided, in
accordance with CLP Article 10(4).

For soluble metal compounddl-factors are applied as for organic substances (able
IV.5.4.1).

For poorly soluble metal compounds and metals Mefaccan be estimated from the ratio of
the soluble metal ions concentrations obtained frdnansformation Dissolution (at
respectively 7 d or 28 d’s for a loading of 1 m@hd the ERV of the dissolved metal ion
taking the considerations mentioned in 1.V.2.3 iatcount. If this ratio is:

- below 10 then an M-factor of 1 should be applied

- >10 and < 100 then the M-factor would be 10,

- >100 and < 1000 then the M-factor would be 100,
Continue in factor 10 intervals

Table IV.5.4.1: M-factors for inorganic substances.

Acute ERV (mg/L) Multiplying factors (M)
0,1 <Acute ERV <1 1
0,01 < Acute ERV < 0,1 10
0,001 < Acute ERV < 0,01 100
0,0001 < Acute ERV < 0,001 1000
Continue in factor 10 intervals 10000
Chronic ERV (mg/L) Multiplying factors (M)

No rapid Rapid environmenta
environmental transformation
transformation

0,01 < Chronic ERV < 0,1 1 1
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0,001 < Chronic ERV < 0,01 10 1
0,0001 < Chronic ERV < 0,001 100 10
0,00001 < Chronic ERV < 0,0001 1000 100

Continue in factor 10 intervals

IV.5.5 Particle size and surface area

Surface area is a crucial parameter in that aniatwam in surface area tested may cause a
significant change in the levels of metals iongaskd in a given time-window. Thus, particle
size or surface area is fixed for the purposeshef transformation test, allowing the
comparative classifications to be based solely ba toading level. Normally, the
classification data generated would have usedrttadlast particle size marketed to determine
the extent of transformation. There may be caseavtlata generated for a particular metal
powder are not considered as suitable for classiin of the massive forms. For example,
where it can be shown that the tested powder uststrally a different material (e.g. different
crystallographic structure) and/or it has been peed by a special process and is not
generally generated from the massive metal, claasin of the massive can be based on
testing of a more representative particle sizeuofase area, if such data are available. The
powder may be classified separately based on tzegdmerated on the powder. However, in
normal circumstances it is not anticipated thatertbian two classification proposals would
be made for the same metal.

Metals with a particle size smaller than the defdidmeter value of 1 mm can be tested on a
case-by-case basis. One example of this is whetal pe@wders are produced by a different
production technique or where the powders givetosa higher dissolution (or reaction) rate
than the massive form leading to a more stringssdication.

The particle sizes tested and/or used for classifin and labelling depend on the substance
being assessed and are shown in the table below:

Type Particle size Comments

Metal compounds  Smallest representatiiever larger than 1 mm
size sold

Metals — powders  Smallest representatiiay need to consider different sources if
size sold yielding different crystallographic/
morphologic properties

Metals — massive 1 mm Default value may be altafedufficient
justification

Massives will usually be tested as 1 mm particMdternatively, the T/D testing of materials

with different surface area’s may result in highgliable dissolution kinetic equations that
allows to define the "Critical Particle Diamete€KD) for appropriate loadings for the acute
and long-term hazard assessment .

For most metals and some metal compounds, it isilples using the Transformation/
Dissolution Protocol (Annex 10 to UN GHS), to obtaa correlation between the
concentration of the metal ion after a specifi@detinterval as a function of the surface area
loadings of the forms tested. Such correlationsushbe established for the relevant pH
ranges as specified in the protocol. In such casesuld then be possible to estimate the
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level of dissolved metal ion concentration at aegiypH of the metal with different particles,
using the critical surface area approach [Skeaffal. (2000)]. From this correlation and a
linkage to the appropriate toxicity data at coroegpng pH level, it is possible to determine a
"Critical Surface Area" (CSA) of the substance ttalivers the L(E)g to the dissolution
medium and then to convert the CSA to a CriticatiB®la Diameter (CPD) (see example).
This CPD at appropriate mass loadings for acutelamgtterm hazard assessment can then
be used to:

- determine the classification category of powderseldaon the finest representative
powder on the market and

- determine an accurate classification of the massmal by applying a 1 mm
(default) diameter

Within the CSA Approach an equation is developegredict metal ion release (based on
previously measured metal ion release from diffedeadings of the metal), which is
correlated to measured surface area, and a condisgo calculated equivalent particle
diameter. The basis of the CSA Approach is thatrelease of metal ions is dependent on
the surface area of the substanceith this release being predictable once theticgiahip
has been established. The CSA is the surface @adimb (mnl) to a medium that delivers a
selected ecotoxicity reference value to that mediihe termSAis the measured specific
surface area (ffrg) of the metal sample. The measured specifiicatisurface areaS{yi)
(m%g) is the measured specific surface areas forcteesponding low, medium and high
loadings which are associated with the respectimgteaand long-term aquatic toxicity
classification categoriess in the classificatiohesne for metals and metal compounds. A
typical equation for this relationship for a givembstance, aquatic medium, pH and retention
time is:

log (Cve(aqy Ma/l) =a + b l0g(Ameas

Cwve(aq)= total dissolved concentration of metal ion (m@f)a particular length of test time
(i.e. 168 hours for acute toxicity transformation tegfimnder certain conditions.€. pH,
specified medium, etc.), as determined by transition/dissolution testing of different
surface area loadings

a, b = regression coefficients

Ameas = initial surface area loading (M) [equals (measured specific surface a4, in
m?/g) X (substance mass loading in g/l) X*l@vhereSAwas measured with the BET
nitrogen adsorption-desorption technique.

IV.5.6 Classification of mixtures of metals and m&l compounds

Simple composed metal or metal compound mixtureslghbe handled as mixtures and
classified according to the mixtures rules describe Section 4.1.4 given they normally
express toxicity as a function of their composingredients. Ores and concentrates and
UVCB inorganics are considered as substances peceso CLP, but follow in general the
mixture ruling. to determine their classificationless specific ecotoxicity data are available
for the mineral(s) under consideration.

Ores and concentrates and inorganic UVCBs are dered substances under CLP. In the
absence of substance specific ecotoxicity dataiy tblassification can be assessed by
applying the mixtures rule. The metals industry tlegeloped classification tools that allow
for the hazard ID and environmental classificatibthese complex materials, by integrating
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all aspects of this guidance with a knowledge eirtimineralogical and other typical metal
properties.

Metal alloys are defined by the CLP as “specialpprations” because their (eco)toxicity
profile differs from that of their constituents. fher information on how to assess the
environmental hazard classification of alloys atfteo complex metal containing materials is
provided hereunder.

IV.5.6.1 Classification of alloys and complex metaontaining materials

Metal alloys, or alloy manufacturing products a simple mixtures of metals or metal
compounds, since the alloy has clearly distincpix@perties compared to a classical mixture
of its metal components. Justified by their intiingroperties, the solubility properties can
differ substantially from what is observed for eauatlividual constituent in that alloy (eg the
rate and extend of metals release from pure matelglifferent from the ones from alloys).
The rate and extend to which the ingredient ofal@y react with the media to transform to
water soluble forms can be measured in the sameawayith metals (by using the OECD
Transformation/Dissolution test (Annex 10 to UN GH$lowever, alloys often react slowly
and to a very limited extent, making the applicatf the T/D protocol more complex.
Special care should be taken in this respect to déection limit and the accurate
determination of the measured surface. Initiaingsdf alloys, using the T/D protocol, shows
that this can be useful bfutrther additional guidance on this aspect is reconmended

More complex metals or metal compounds containmogganic substances like e.g. ores and
concentrates are not simple mixtures of metals etamcompounds. Justified by their
intrinsic properties, the solubility properties ddiffer substantially from what is observed for
each individual constituent of that complex substafe.g. the rate and extent of metals
release from e.g. ores/concentrates are different the ones from simple metals). All these
materials are typically not readily soluble in aagueous medium. In addition, these
materials are often heterogeneous in size and csitiggo on a microscopic/macroscopic
scale. Therefore, adequate amounts of the matidtl be used to evaluate the extent to
which the substances can be dissolved, i.e. itervgatiubility and/or the extent to which the
metals can react with the media to transform toewatoluble forms e.g. through
Transformation/Dissolution tests. Additional guidaron this aspect is needed for complex
metal mixtures.

An ecotoxicity validation stepmay be important for alloys and complex metal aonbg
materials (e.g. ores, concentrates, slags), whatknlg of the metal to abiotic and biological
binding sites will in many cases be competitive efHfiore the “additivity mode” is not
necessarily valid and additional information mayélevant.

Therefore, information from ecotoxicity validati@teps could be useful in cases where a
significant uncertainty is associated with the exgstoxicity data. This ecotoxicity validation
should have been derived from tests using mostits@nsspecies at dissolved ion
concentrations equivalent to those measured iff lDemedium. However, information from
ecotoxicity testing directly in the T/D medium istmrecommended because the composition
of this medium is unlikely to meet the requiremeiotsstandard test media to ensure proper
survival and/or reproduction. Therefore, ecotoyidiésts should have been conducted in
standard media dosed at metal concentration eg@uvéd the concentration level actually
measured in the T/D medium.
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IV.7 Decision on classification: examples for meta and metal compounds

List of examples:

« Example A:Soluble metal compound with acute and chroniccibxidata and no
evidence of rapid environmental transformation {N&04})).

« Example B:Poorly soluble metal compound with acute and dirooxicity data,
Transformation/Dissolution data at 7 days (low iogdrate) and at 28 days (only
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low and medium loading rates) and no evidence qbidraenvironmental
transformation.

Example C:Metal in powder and massive form with acute ancwic toxicity data
and Transformation/Dissolution data at 7 days (Imedium and high loading rates)
and at 28 days (only the high loading rate) andevidence of rapid environmental
transformation.

o Explanatory note to Example DCritical Surface Area (CSA) Approach.

Example D: Hazard classification of a soluble metal salt: tese of rapid
environmental transformation through speciatiothenwater column.
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Example A: Soluble metal compound with acute and chronic tagity data and no
evidence of rapid environmental transformation (Me (SO4)).

DATA ELEMENTS

Value

Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Transformation dissolution protocol evidence

Screening test (24 h) at 100 mg/l loading

pH 6 : 6240 pg/l

pH 8 : 840 pg/l

Metals TDp, non-GLP

7 d TDp test

Not applicable

28 d TDp test

Not applicable

MWT of the metal ion versus compound

60 /312

Acute aquatic toxicity of metal iorf>

Fish Oncorhynchus mykiss| 120 ug/l (96 h LG) at pH 7,8 C.1./ static, GLP
106 pg/l (96 h LGy) at pH 7,8 C.1./ static, non-GLP
104 pg/l (96 h LGy) at pH 7,8 C.1./ static, GLP
78 pg/l (96 h LG) at pH7,8 C.1./ static, non-GLP
(species mean: 102 pg/l at pH 7,8)

Crustacea Daphnia magna | 180 pg/l (48 h Eg) at pH 8 C.2./ static, non-GLP

Algae/aquatic plants Scenedesmus subspicatl

Lemna gibbg

Usl54 pg/l (72 h Ergy) at pH 8

670 pg/l (7 d Ergy) at pH 8

C.3./ static, GLP

C.26. / semi-static, GLP

Chronic aquatic toxicity®

Fish Danio rerio: | 24 ug/l (28 d NOEC) at pH 6 OECD 210/ 28 d flow-
through, non-GLP
OECD 210 /28 d flow
87 ug/l (28 d NOEC) at pH 8 through, GLP)
Marine Fish| 1414 ug/l (28 d EC10) OECD 210 /28 d flow
through, GLP)
Crustacea Daphnia magna| 37 pug/l (21 d Eg) at pH 7.8 C.20. / semi-static, GLP

8.6 ng/l (21 d NOEC) at pH 6.4

Marine decapods

11612 pg/l (21 d NOEC)

C.20./semi-static non-GLP

Non standard test

% Tests performed with readily soluble salts suchatal sulphates and metal chlorides.
% Tests performed with readily soluble salts suchatal sulphates and metal chlorides.
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Algae/aquatic plants Scenedesmus subspicatu21.6 pg/l (72 h NOEC) at pH 8 C.3./ static, GLP

8.7 ug/l (72 h NOEC) at pH 6.2 C.3./ static, non-GLP

Degradation (evidence of rapid degradation)

Rapid environmental transformation No evidence.

Bioaccumulation

Bioconcentration factor in fish +/- 200 at NOECédév

Aquatic hazard assessment, conclusions and comments
Transformation Dissolution :

* The substance passes the 24 h screening TDp tes#i &t given the dissolution at a
loading of 100 mg/l is 6240 ug/l > acute ERV of #wduble ion being 102 ug/l at pH 7.8.

Acute aquatic toxicity:

* The acute ecotoxicity reference value is driverifgyFish data. No data are available for
the low pH end.

* The acute ERV for the metal compound is 102 * (@*80)) =265 ug/l

Evidence of rapid environmental transformation:

No information available, so substance consideda rapidly transformed by normal
environmental processes.

Chronic aquatic toxicity:

* The chronic aquatic ecotoxicity reference toxiciglue based on the lowest of the
available toxicity values is slightly below 10 puégk Daphnia magna at pH 6,4 for the
metal ion.

* The chronic ERV for the metal compound is 8.6 *3§2*60)) =22.4 ug/l

Aquatic hazard classification and, where applicablgestablished M-factor(s):
* Acute (short-term) aquatic hazard: category Acytiel-factor: 1

* Long-term aquatic hazard: category Chronic 1, Mdacl

Reasoning:
Acute aquatic hazard

* The acute ecotoxicity reference value is driverth®y Fish data. A species mean of 102
pg/l for the metal ion, is calculated f@ncorhynchus mykisgiven 4 or more toxicity
data for the same species under comparable comsliiee available.
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Acute aquatic hazard expressed as the ERV for te@mlncompound after molecular
weight correctiors 1 mg/l. M-factor is 1 given the acute ERV is betwd and 0.1 mg/I.

The molecular weight correction recognises thate2aiions are included.

The substance passes the 24 h screening dissalesbhy comparing acute toxicity data
at pH 7.8 with TDp data at pH6 given an acute tibxidata set at pH 6 is lacking and the
chronic data indicate more toxic behaviour of thetahat the lower pH end.

Long-term aquatic hazard:

Adequate information on chronic toxicity (all 3 pfuc levels) is available allowing long-
term hazard classification (no use of the surrogpfrroach)®’

Marine toxicity data are not included in the choiRYV assessment given far less
sensitive as fresh water toxicity references and tta 3 trophic levels for the freshwater
are available.

The Daphnia magna reference at pH6 is the lowaktiatermines the chronic ERV.

A molecular weight correction is applied to the siance recognising that 2 metal ions
are included.

Rapid environmental transformation cannot be detnatesl given the lack of sufficient
information.

The M-factor of 1 is based on the chronic ERV ofi2fl (so between 0.01 and 0.1 mg/l.)
without rapid environmental transformation.

Labelling elements based on the classification:

Element Code

GHS Pictogram GHS09

Signal Word WARNING

Hazard Statement H400, H419 H410®
Precautionary statement(s) P273, P391, P501

®7In absence of adequate chronic toxicity data liar@phic levels, the subsequent step is to comlivo types
of information, i.e. chronic info for the trophieJel with such data and acute aquatic toxicity datd
environmental fate information for lacking info tophic levels. For details see section 4.1.3.3Eatule 4.1.0.
% n accordance with CLP Article 27, the hazardestant H400 may be considered redundant on the atukel
therefore not included on the label because hagtattment H410 also applies, see section 4.1.6isf t
document.
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Example B: Poorly soluble metal compound with acute and chnaic toxicity data,
transformation/dissolution data at 7 days (low loadhg rate) and at 28 days (only low
and medium loading rates) and no evidence of rapidnvironmental transformation

DATA ELEMENTS Value Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Transformation dissolution protocol evidence

Screening test (24 h) at 100 mg/l loading pH 6: 74 pg/l Metals TDp, non-GLP

pH 8: 34 pg/l

7 d TDp test at 1 mg/l loading pH5& pg/l Metals TDp, non-GLP

pH 8: 16 pg/l Metals TDp, non-GLP

28 d TDp test at 0.1 mg/l loading

at 0.8/l loading

pH 6: no data available
pH 8: no data available
pH 6: 9 ug/l

pH 8: <1 (DL)

Metals TDp, non-GLP
Metals TDp, non-GLP
Metals TDp, non-GLP

Metals TDp, non-GLP

MWT of the metal ion versus compound

60/91

Acute aquatic toxicity of metal iorf®

Fish Oncorhynchus mykiss

1869/l (48 h LGy) at pH 7
120 pg/l (96 h LGy) at pH 7.8
106 pg/l (96 h LGy) at pH 7.8
104 pg/l (96 h LGy) at pH 7.8
78 pg/l (96 h LGy) at pH 7.8

(species mean for four values : 10
pg/l at pH 7.8)

78 ng/l(96 h LGy) at pH 6.4

C.1./ static, non-GLP
C.1./ static, GLP
C.1./ static, non-GLP

C.1./ static, GLP
C.1./ static, non-GLP

Crustacea Daphnia magna

180 ug/l (48 h E€) at pH 8
106 ug/l (48 h E€) at pH 8

C.2./ static, non-GLP

Algae/aquatic plants

Lemna gibba

Scenedesmus subspicatus

154 ug/l (72 h Erg) at pH 8

78 ugl/l (72 h Erg) at pH 6
670 g/l (7 d Erg) at pH 8

C.3./ static, GLP

C.26. [ semi-static, GLP

% Tests performed with readily soluble salts suchatal sulphates and metal chlorides.
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Chronic aquatic toxicity

Fish Danio reric 24 ugl/l (28 d NOEC) at pH 6 OECD 210/ 28 d flow-
through, non-GLP
OECD 210 /28 d flow
87 g/l (28 d NOEC) at pH 8 through, GLP)
Crustacea Daphnia magna 37 po/l (21 dEG) at pH 7.8 C.20. / semi-static, GLP

8.6 ugl (21 d NOEC) at pH 6.4

C.20. / semi-static, non-GL

U

Algae/aquatic plants Scenedesmus subspicatus| 21.6 pug/l (96 h NOEC) at pH 8

8.7 na/l (72 h EG) at pH 6.2

C.3./ static, GLP

C.3./ static, non-GLP

Degradation (evidence of rapid degradation)

Rapid environmental transformation No data available therefore

considered as not rapidly
transformed.

Bioaccumulation

Bioconcentration factor in fish

+/- 200 at NOECdév

® Tests performed with readily soluble salts suchatal sulphates and metal chlorides.
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Aquatic hazard assessment, conclusions and comments
Transformation Dissolution screening outcome:

 The substance fail the 24 h screening Transformailissolution test given the
dissolution at a loading of 100 mg/l :

> atpH6is 74 pg/l < acute ERV of the soluble i@mly 78 g/l (borderline case)
» atpH 8is 34 pg/l < acute ERV of the soluble i@miy 102 g/l

Acute aquatic toxicity:

* Adequate data on pH 6 and 8 are available alloviinglerive an acute ERV for the
(soluble) metal ion :

» at the lower pH end (around pH 6Y8 ug/l
> at the higher pH end (around pH 802 ug/l

7 days Transformation/Dissolution outcome

» The acute release after 7 d is the highest at b06ug/l) being lower than the acute
toxicity level (78 pg/l) at this corresponding pH

» The acute release is lower at or around pH 8 (16,phich is significantly lower than
the acute toxicity level (102 pg/l) at this corresgding pH

Evidence of rapid environmental transformation:

* No information available and therefore substanagsiciered as not rapidly transformed
by normal environmental processes.

Chronic aquatic toxicity for a substance not raptdhnsformed:

* The chronic ERYV for the (soluble) metal ior8i$ pg/laroundpH 6 and21.6 pg/laround
pH 8.

28 days Transformation dissolution outcome forlas&ance not rapidly transformed:

* The release after 28 d at pH 6 at a loading ofndgll is not available and needs to be
extrapolated from the 0.01 loading rate assumintpaimes higher dissolution level
(10x9=90 pg/l), which is significantly larger thdre chronic ERV at pH 6 (8.6 pg/l).

* The release for the 0.1 mg/l loading is also exiated in the same way and is much
lower at pH 8. The calculated release rate of quyd is still lower than the chronic
toxicity level 21.6 pg/l at this pH level. The callated release rates at 1 mg/l loading
would be < 100 pg/l which is significantly largéan the chronic ERV at pH 8.

Aquatic hazard classification and, where applicablgestablished M-factor(s):
Acute (short-term) aquatic hazard: no acute classibn
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Long-term aquatic hazard: category Chronic 1, Mdat0

Reasoning:

The metal compound is considered as poorly solsipiee it fails the OECD transformation
dissolution screening test at a 100 mg/l loadinge Test confirmed pH 6 as the pH of the
highest release rate.

Acute aquatic hazards:

The acute ecotoxicity reference value is driventh®y Fish data for the high pH and by

algae data for the low pH level. For the high pid éeround pH 8) a species mean of 102
pa/l for the metal ion is calculated f@ncorhynchus mykisand a single reference of 78

pa/l for Scenedesmus subspicasiiaround pH 6.

A poorly soluble substance is evaluated for clasgibn by comparing the dissolved
metal ion level resulting from the TDp at 7d, dbading rate of 1 mg/l with the acute
ERV as determined for the (soluble) metal ion. Alenalar weight correction for the

poorly soluble metal compound is consequently aquired given this factor has already
been included for the loading rate of the TDp test.

The dissolution level of the poorly soluble metahpound from the 7d TDp at 1 mg
loading is lower than the acute ERVs of the solubé&tal ion for both pH levels, thereby
not resulting in an acute classification.

Long-term aquatic hazard:

Adequate information on chronic toxicity (all 3 ptuc levels) for the higher and lower
pH levels are available allowing direct long-terrazard classification (no use of the
surrogate approach).

No valid info is available on rapid transformatioy normal environmental processes so
the poorly soluble metal compound is considerdaketoot rapidly transformed.

No Molecular Weight Correction is applied for theoply soluble metal compound given
the classification scheme is based on the compamdgathe dissolved fraction of the
poorly metal compound with the chronic ERV of tlsduble metal ion at both pH 6 and
pH 8.

No TDp data are available for the 0.1 mg/l and ¥Iho@ding. The calculated dissolution
level from the 28d TDp at pH 6 at 0.1mg/l loadirg- (90 pg/l) for the poorly soluble
metal compound is much higher than the chronic EER)'the soluble metal ion for pH 6
(8.6 pg/l) warranting a chronic 1 classificatiomelclassification is much less sensitive at
pH 8 given a less toxic and a lower dissolutioe.rat

The M-factor associated with the long-term hazdadsification is derived by using the
solubility level derived from the 28d TDp test Bet0,1 mg/l loading (90 pg/l at pH 6)
divided by the ERV of the dissolved metal ion (§.6/ at pH 6): 90/8.6=10.45.
Accordingly to section 1V.5.5.2 the substance it an M-factor 10, given this factor
was between 10 and 100.

Labelling elements based on the classification:
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Element Code

GHS Pictogram GHSO09

Signal Word WARNING
Hazard Statement H410
Precautionary statement(s) P273, P391, P}

01
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Example C. Metal in powder and massive form with acute and leronic toxicity data
and Transformation/Dissolution data at 7 days (lowmedium and high loading rates)
and at 28 days (only the high loading rate) and nevidence of rapid environmental

transformation

DATA ELEMENTS

Value

Test method ((EC) No.
440/2008) or OECD
guideline / remarks

Transformation dissolution protocol evidence
For metal in POWDER form

Screening test (24 h) at 100 mg/l loading

Not applicable for metals

Metals TDp, non-GLP

7 d TDp test at 1 migiding | pH 6 : 1.7 pg/l () Metals TDp, non-GLP
pH8: 3 ug/l
at 10 mg/l loading pH 6 : 24 g/l
pH 8: 29 ug/l
at 100 mg/l loading pH 6 : 340 ug/l
pH 8 : 280 pgl/l
28 d TDp test at 1 mg/ating | pH 6: 2.3 pgl/l Metals TDp, non-GLP
pH 8: 3.5 ug/l

at 0.f/Moading
at 0.01 mg/l loading

no measured data available

no measured data available

MWT of the metal

59

Acute aquatic toxicity of metal ior/*

Fish Large data sets available for the 2 C.1. / static, non-GLP
pH ends but less sensitive than
crustacean at high pH end and C.1./ static, GLP
Algae at low pH end

Crustacea Ceriodaphnia dubia Most sensitive species at high J}EZ.Z. / static, non-GLP

end (pH 8.3-8.7) : Geometric mean

for 6 values under comparable te
conditions (EG, 48h ): 68 g meta
ion/|

st
I

Algae/aquatic plants

Data sets available for the 2 p
ends but less sensitive th
crustacean at high pH end and m
sensitive endpoint at low end.

Most sensitive value (96 h Eg at
the low pH range: 120 pg met

%.3. / static, GLP
AN

D%nd non-GLP

A
C.26. / static, non GLP

Pseudokirchneriella subcapitaﬁaion/l

" Tests performed with readily soluble salts suchatal sulphates and metal chlorides.
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Chronic aquatic toxicity "

Fish

Large data sets available f
different pHs but less sensitive th
crustacean at high and low pH

an

Crustacea

Ceriodaphnia dubia

Most sensitive species at high a
low pH end:

- At low pH (NOEC 21d): 20 g/l
- At high pH: (EC10 21d): 2.4 ug/

”%.20. | semi-static, non-GL

Algae/aquatic plants

Large data sets available f
different pH’'s but less sensitiv
than crustacean at high and low p

;rc.s. / static, GLP

HC.3. / static, non-GLP

Degradation (evidence of rapid degradation)

Rapid environmental transformation

No information.

Bioaccumulation

Bioconcentration factor in fish

<< 500 at NOEC &3P level

Transformation Dissolution screening outcomet applicable for metals

Acute aquatic toxicity:

» Adequate data at high and low pH are availablenatig deriving an acute ERV for the

(soluble) metal ion

» at the lower pH end (around pH 6120ug/|
» at the higher pH end (above pH &8 ug/l

7 days Transformation/Dissolution outcome for thevder form:

* The release after 7 d’'s is the highest at pH 8 evlolver at pH 6. The table below
compares the TDp results with the acute ERV vadlidlse corresponding pH ranges

Loading pH* Highest dissolution | Reference toxicity value| Dissolution > toxicity reference
. (mg metalll) (mg metalll) value?
(mg metal ion/l)
1 low 0.0017 0.12 No
10 low 0.024 0.12 No
100 low 0.35 0.12 Yes
1 high 0.003 0.068 No

2 Tests performed with readily soluble salts suchatal sulphates and metal chlorides.
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10 high 0.029 0.068 No

100 high 0.28 0.068 Yes

" pH value at which dissolution testing was conddicéed similar to the pH for the acute toxicity refece
value

« The release from the metal powtfat a loading of 100 mg/! is for both pH rangeshieig
than the acute ERV.

7 days Transformation/Dissolution outcome for thesgaive form

The CSA Approach can be used to calculate a Crifeaticle Diameter (CPD) for the
dissolution rates from the metal powder. The matainassive form will be classified as
hazardous to the aquatic environment if the CPBbisve or equal to 1 mm. The measured
critical surface area (SA) that releases sufficient ions to reach the aBIR¥ for the most
critical pH (6) isSAwir 0.101 nf/g corresponding to an equivalent critical spherjzatticle
diameter CDspeg Of 6.67um at a 100 mg/l loading rate. This is far less thamm.

Evidence of rapid environmental transformation:

* No information available and therefore substanagsiciered as not rapidly transformed
by normal environmental processes.

Chronic aquatic toxicity:

* The chronic ERV for the (soluble) metal ion3as4 g/l at aroundpH 8 and20 pg/
aroundpH 6 which is an inverse relationship with pH astfee acute level.

28 days Transformation/Dissolution outcome for las¢ance not rapidly transformed:

* The release after 28 d at a loading of 1 mg/lighdlly higher atpH 8 (3.5 pg/l) than at
pH 6 (2.3 pgll).

» TDp data for lower loadings are not available aretencalculated given that the rate of
metal ion release from the metal in the OECD 208iare at high pH at the 28 days can
be predicted by the equation: logaq) = -5.144 + 1.0229l0g(feag, Whereby

Cie(aq)= total dissolved concentration of metal (mg/l)

meas = initial surface area loading (M) [equals (measured specific surface area,
SA in nf/g) x (substance mass loading in g/l) X 10], wh&rewas measured
with the BET nitrogen adsorption-desorption techeiq

An equal approach can be followed for the lowerig¥¢l.

* Measured and estimated transformation dissolutada tbr themetal powdeare listed in
the table below

3 The finest representative metal powder should led f& TDp testing.
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Loading (mg | Measured or Highest Reference toxicity | Dissolution > toxicity
metal ion/l) calculated H* dissolution  (mg | value (mg metalll) reference value?
p metal/l)
1 Measured low 0.0023 0.020 No
1 Measured high 0.0035 0.0024 Yes
0.1 Estimated Low| 0.00023 0.020 No
0.1 Estimated High 0.00035 0.0024 No

" pH value at which dissolution testing was conddiged similar to the pH for the acute toxicity refece
value

» The release after 28 days at the 1 mg/l loadinghehigher pH level slightly exceeds the chronic
ERV, while no such effect is noted at pH 6 mainlgdo the lower sensitivity of the species.

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute (short-term) aquatic hazard:

- for the powder form: no acute hazard classification

- for the massive form: no acute hazard classificatio
Long-term aquatic hazard:

- for the powder form: category Chronic 2

- for the massive form: no long-term hazard classiitm

Reasoning:

The single environmental classification for aletal powdersspherical diametex 1 mm) of the
considered metal can be derived by comparing @estormation/dissolution data for the smallest
commercially representative metal powder with thata and chronic toxicity reference values (for
the soluble metal compounds).

Acute hazard classification:

* The dissolution rate for the finest powdeon the market does not reach the concentration
corresponding with the ERV, within 7 days at a logdof 1 mg/l. This is only reached at a
loading of 100 mg/l. Thereforep acute hazard classification is required

* Thedissolution rate for the massive forn(spherical diameter > 1 mm) is lower than thoge fo
powders given the lower available surface area.(itigical surface area approach confirms that
above a diameter of 6.7 um the acute ERV cannadizhed within 7 days at a loading of 1 mg/l.
(Not even at a 100 mg/l loading.) Thereby confirgnito need for an acute hazard classification.
More explanation on the CSA assessment of the pofedm for this metal is included in the
explanatory note to example D (see below).

Long-term hazard classification:
* The metal does not fulfil the criterion for rapioveonmental transformation.

» T/D data are only available for 1 mg/l loading ratee medium loading rate of 0,1 mg/l required
for the long-term hazard assessment could be safgtppolated from existing evidence given
clear relationships between concentration and kisso were established for both pH levels.

238



Guidance on the Application of the CLP Criteria

» The comparison of chronic ERV’s with the 28 dayspTiesults concludes that the chronic ERV
for the metal ion is only reached at a loading cdté mg/l at pH 8. Thereforehronic 2 hazard
classification for the metal in the powder form vgarranted.

« Given the surface of the particle referef@emassive metais > 100 larger than for the
smallest commercially representative form this egponds to &ritical Particle Diameter >
1 mm at the high loading ratdherefore there is no need to classify the maskium for
long-term hazard.

Labelling elements based on the classification fahe powder form:

Element Code

GHS Pictogram none

Signal Word none

Hazard Statement H411
Precautionary statement(s) P273, P391, P501

Labelling elements based on the classification fahe massive form none

Element Code
GHS Pictogram none
Signal Word none
Hazard Statement none
Precautionary statement(s) none
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Explanatory note to Example CCritical Surface Area (CSA) approach
Acute hazard:

For the metal powder in this example, the data gubtiat the concentration of metal released itdBED 203
medium at pH 8 at the 168 hr can be predicted byetiuation:

109 (Cye(aq) = -5.122 + 0.9875 log (A9
Cuel(aq)= total dissolved concentration of Metal ion (m@i)168 hr and pH 8;

Anmeas = initial surface area loading (M) [equals (measured specific surface ar®@a, in nf/g) x
(substance mass loading in gH)10F], where SA was measured with the BET nitrogen
adsorption-desorption technique.

The CSA approach can subsequently determine whéicsuareas and particle diameters would result in
different levels of aquatic toxicity classificatiarsing the regression coefficients from the abayeaton,a (-
5.122) andb (0.9875), and the proposed acute toxicity refezevialue (0.068 mg Me/l) as theu&q The
critical surface areddSA would be the Aeassat which the metal ion is released at the conatintr of the acute
toxicity reference value. The following equatiomsmde used to derive these values for this case:

log L(E)Csp = -5.122 + 0.9875 loGSA
L(E)Cso = acute ecotoxicity reference value for classtfara(mg/l)

CSA-= critical surface area (nfff) that releases metal ion in the concentratiothefacute ecotoxicity
reference value to the aquatic medium

TheCSAcan be derived as follows:

logCSA logL(E)C,, +5.122
0.9875

For an acute toxicity reference value of 0.068 mgfIMheCSAis thus 10,100 mfM. This is the surface area
loading of metal that will deliver the referencdueaamount of metal ion to the OECD 203 mediumtaBpand
at a time of 168 hr.

The critical specific surface are&#,s for a loading of 1 mg/I will deliver the acuteicity reference value to
the OECD 203 medium at pH 8 and a time of 168 hrbmcalculated by:

SA.; = critical specific surface area i) corresponding to the acute ecotoxicity refeesvaiue
CP = classification cut-off loading of 1 mg/l thaeyd a classification as acute 1)
Thus, for the metal powder under considerati@S# of 10.100 mn¥/l and the CP of 1 mg/l, theSA; is 10,1
2
m</g.

The equivalent critical spherical particle diame{eDs,e) associated with the acute ecotoxicity refereraleer

is determined by:
CDspe __6
SArit X ld\/le

Ove = density of the metal (g/cth
CDqpec= critical diameter of the spherpgri) corresponding to the acute ecotoxicity refereratae

For the abové&SA,; of 10,1 ni/g, corresponding to the 1 mg/l loading, the caitidiameter would be 0,06¥m.
The EU-CLP system defines that the finest represimet metal powder should be used for TDp testind a
classification of the metal powder form.

An acute toxicity classification can therefore Issigned to all metal powders (diametet mm) bymeasuring
the real surface areausing the BET nitrogen adsorption-desorption tegha@iand comparing it t8Ay;. If the
surface area of the reference material is grehtar theSA,;; for the associated acute toxicity classificatibert
the representative metal sample would classifytiat acute hazard categaapd classify all powder types of
that metal in the same wayf the measured surface area is less thanSthgs of all of the classification
categories then all powders of this metal wouldalassify for aquatic toxicity.
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The CSA Approach can consequently be used to assigacute hazard classification to the metal posvder
based on measured surface area usingrésmsured surface area 0f0.43 ffy for the smallest representative
size powder on the EU market. Since this surfaea @& greater than 0.1%fy but less than 1 #fy, there is
according to this approach no need fomante hazard classification of the metal powderstliis example

The CSA Approach can also be used to calculatdte&Particle Diameter (CPD) to be used to deteenan
accurate classification of thmetal massive(diameter > 1 mm), where the measured surfacedrtee tested
granules is 0.086 "rig This surface area is far less than all of 8#; so there isno need for an acute
classification for the metal massive

Long-term hazardror this example it has been shown that rate ohhi@h release from the metal in the OECD
203 medium at high pH at the 672 hr can be prediibiethe equation:

l0g (Cue(ag) = -5.144 + 1.0229l09(Aea9

Cie(aq= total dissolved concentration of metal (mg/l)

Anmeas = initial surface area loading (M) [equals (measured specific surface ar®@a, in nf/g) x
(substance mass loading in g/l) X°JL.Owhere SA was measured with the BET nitrogen
adsorption-desorption technique.

The CSA Approach can determine what surface anediparticle diameter would result in chronic (Iciegm)
hazard classification by using the regression adeffts from the above equatioa,(-5.144) andb (1.0229),
and the proposed chronic toxicity reference vai®d24 mg Me/l) as the \fe.q The critical surface area
(CSA would be the Aeqasat which metal ion is released at the concentatibthe chronic toxicity reference
value. The following equations can be used to @dtiese values.

log chronictoxicity = -5.144 + 1.0229l0¢ SA

chronic toxicity= chronic ecotoxicity reference value for clagsifion (mg/l), using calculated &S
or measured NOEC:s (if the E(s less than the NOEC)

CSA = critical surface area (nfif) that releases metal in the concentration of ¢heonic toxicity
reference value to the aquatic medium

TheCSAcan be derived as follows:

IogCSA:( logchronictoxcity + 5.144)

1.0229

For the chronic hazard classification derivatiomatly the same approach as for the acute hazaegsament
can be followed to definBAy;; and CQ. For this metal powder example this results inSA®f 3,420 mrfl
and the CP of 1 mg/l, theA; is 0.342 m2/g.

For aSAy; of 0.342 nYg, corresponding to the 1 mg/l loading, the caitidiameter would be gm.

Equivalent as for the assessment of the acute dhahar CSA Approach can be used to assign a lomg-ter
hazard classification to all powders based on nredssurface area of the reference powder, usinghdasured
surface area at 100 mg/l loading (0.43ghfor the smallest representative size powdetherEU market. Since
this surface area is greater than 0.34@)nall metal powders would be classified as Chronic 3

The CSA Approach can also be usecthassify the massive metal (diameter > 1 mmwhere the measured
surface area of the massive at 100 mg/l loadin@)d86 ni/g. This surface area is less than the chr8uig so
the massive metal form wouttt be classified for long-term environmental hazhar
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Example D:. Hazard classification of a soluble metal salt: th case of rapid
environmental transformation through speciation inthe water column

General approach

This example was selected to:

(1) illustrate the use of information on the metal atidn and resulting transformation
of metal ions in the water column for classificataecisions;

(i) provide further information related to testing pasngly soluble metal salts.

The metal ion selected for this example, Me(lumstable when its solutions are exposed to
air, and it oxidises to the Me(lll), which then o the familiar insoluble, hydrated,
amorphous, gelatinous precipitate, Me(@FHhetal hydroxide). The question then arises as to
whether the metal hydroxide precipitate forms rpp&hough to decrease the concentration
of Me(ll) and Me(lll) ions to levels below which dre is no cause for concern over the
aquatic environment. Consideration of the ratesvaich Me(ll) oxidises to Me(lll) is
relevant to this question to proof rapid environtaétransformation.

Additionally, the classification of substances ofhcern for the aquatic environment requires
evaluation of aquatic toxicity. Results for thisseawere evaluated against standard
acceptability criteria for use in this classificatiassessment.

Results
Assessment of the rapid environmental transformatio

A review of the scientific literature on the oxiaat of metal sulphate reveals the following:
Metal sulphate reacts with oxygen in water to fomatal hydroxide (MeOpl, moderately
insoluble, Ksp = 1.6x 10 this in turn undergoes further oxidation to fometal hydroxide
(MeOHs) which is highly insoluble (Ksp = % 10°%). Formation of metal hydroxide at pH
levels above 5.0 limits the presence of metal ioraueous systems. In sediments the metal
hydroxide is expected to result in enriched corredéinhs of insoluble metal sulphide.

The rates at which dissolved metal sulphate(Mexidises to (M&™) and forms the metal
hydroxide [Me(OHj] precipitate:

Is highly dependent on pH (100 fold from pH 6 to 8)

— decreases with increase in ionic strength of theeags medium (pristine waters contain
less metal ions);

— dependent to some extent on the anions preseatutia such as sulphate and chloride;
— increases 10-fold for a & increase in temperature;
— exhibits a linear dependence on the partial pressioxygen; and

— dependent on the initial concentration of metalplate and exhibits linear reaction
kinetics at Me(ll) loadings less than ~50 micromdle3 mg/l). At concentrations greater
than 50 micromolar, rates of reaction increase wittreasing concentration of metal
sulfate (about ¥4 for each order of magnitude).

Based on literature data and empirical reactiortiis, it can be calculated that, at low pH
(reasonable worst case scenario) in the OECD 208iume (diluted by 10 as per the
Transformation/Dissolution Protocol), the half-tisnfer the oxidation of Me(ll) are 11, 9 and
3.6 hr, for 1, 10 and 100 mg/l loadings of MeS@spectively. At high pH, the reaction is
estimated to be as short as 8 seconds. The rapdaipjation of metal ions from aqueous
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systems accounts for low “metal” concentrationsnfbin most natural aquatic systems (all
except natural waters at very low pH values (i.pH<5.5)). Under the reasonable worst case
scenario of low pH and a low initial concentratminl mg/l MeSQ, the 70 % removal from
solution is calculated to be achieved in 19hr a@d®removal would be achieved by 36hr.
Since the removal of the metal sulphate are duesdotion with oxygen in water to form
highly insoluble and non classifiable metal hyddexand the half life for the removal of the
soluble species are less than 16 days this carom&dered as rapidly transformed in the
water column and the substance considered forifitat®n purposes as rapidly degradable.

To support this, evidence of rapid loss of “Metahs” (and other metals) from the water
column has been reported in mesocosm lake expemnm@&erch Lake). The data are
presented as half lives as a function of time,ifp@mntcoefficient and first stability constant.
Half lives for metal ions in the mesocosms are Wated to be approximately 11 days
under the given conditions. The data support tldt lives are short and loss from the
water column can be related to both formation efrttetal hydroxide but also to sorption to
suspended particles that are settling.

Aquatic Toxicity:

Acute ERV values lie in the range of 1-37 mg/l (Sedle). Two values foDaphnia magna
were less than 10 mg/l. FoDaphnia magnatudies were performed and the geometric mean
value for this species is 5.77 mg/l. The valuedifdr were all greater than 10 mg/l. No algal
studies were deemed reliable. All these valuesapeessed as mg/l Me. If the classification
relates specifically to metal sulphate of which thest common form is the heptahydrate
MeSQ,.7H,0. The numerical ERV values detailed should bestdgliaccording to the table
below and the species under consideration to Gketihe toxicity on a metal sulfate basis.

Chemical Species Molecular Weight Ratio
MeSQ,;7H,0 278.0 4.978
MeSQH,0 169.91 3.043
MeSQ, 151.90 2.720
Me 55.84 1.0

The data cover all the reliable results availableafjuatic toxicity of binary “metal” and any obsed
toxicity effects could relate to the Me ion whiabudd be in Me(ll) or metal Me(lll) oxidation states

Conversion of the acute ERV values for the metaltamthose appropriate for MeS@H,O implies
an acute toxicity range of 6.4 to 199 mg/I.

Table IV.7.1 Acute toxicity data deemed reliable for “Metal” apgesented as mg/l Me.

Test substance Test organism Duration |Endpoints L(E)Cso(mg Me L™
MeClz.6H,0 Pimephales promelas [96h Survival 21.8
Lepomis macrochirus [96h Survival 20.3
MeSQ,.7H,0O Oncorhynchus mykiss |96h Survival 16.6
Mey(SOy)s Oncorhynchus mykiss |96h Survival >27.9
MeSQ, Daphnia pulex 24h Immobility 36.9
MeSQ, Daphnia magna 24h Immobility 17
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Test substance Test organism Duration |Endpoints L(E)Cso(mg Me LY
MeClz.6H,0O Daphnia pulex 48h Immobility 12.9

Mex(SQy)s Daphnia longispina  |48h Immobility 115

MeClz.6H,0O Daphnia magna 48 h Immobility 9.6

MeSQ, Daphnia magna 24h Immobility 5.25

MeSQ,.7H,0O Daphnia magna 48h Immobility 1.29

Table IV.7.2 Chronic toxicity data deemed reliable for “Metalt@ presented as mg/l Me.

Test substance Test organism Duration |Endpoints NOEC/LOEC
(mg Me LY
Fe(OH) Salvelinus fontinalis |30 days Hatching
Growth >10.3
Survival
Fe(OH} Oncorhynchus kisuth |30 days Hatching >10.3
Growth 2.81/>10.3
Survival >10.3
FeCk.6H,0 Pimephales promelas |33 days Survival
Length 1.0/1.6
Weight 1.61/2.81
FeCk.6H,0 Daphnia pulex 21 days Immobility 2.51/5.01
Total offspring  |0.63/1.26
Brood size 1.26/2.51
FeCk.6H,0O Daphnia magna 21 days Immobility 5.9 EC50
Reproduction 4.4 EC16

Aquatic hazard classification

Acute hazard: Not classified.

Long-term hazard: Not classified.

Reasoning:

Acute aquatic toxicity > 1 mg/I.

Since all chronic aquatic toxicity values are higttean 1 mg/lI and rapid transformation to a metal

hydroxide takes place by normal environmental pgees, no classification is warranted.

Labelling elements based on the classification:

Element Code
GHS Pictogram none
Signal Word none
Hazard Statement none
Precautionary statement(s) none
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\% Annex V: Collection of internet links for the useof the guidance

Reference/Site

Host
name —_—
ECHA website ECHA
UN GHS UN
eChemPortal OECD
REACH ECHA
guidance
OECD Series
on Testing and OECD
Assessment
EU Test
Method
Regulation EC
440/2008
OE_CD_ test OECD
guidelines
Public C&L ECHA
Inventory

RL

http://echa.europa.eu/web/guest

http://www.unece.org/trans/danger/publi/ghs/ghs cwel
me_e.html

http://www.echemportal.org/

http://echa.europa.eu/web/guest/support/guidanee-on
reach-and-clp-implementation

http://www.oecd.org/document/30/0,3746,en_2649 3437
7.1916638_1 1 1 1,00.html

http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:3
2008R0440:EN:NOT

http://www.oecd.org/findDocument/0,3354,en_2649 343
77 11 1 1 1,00.html

http://www.echa.europa.eu/web/guest/information-on-
chemicals/cl-inventory-database
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