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Background

1. In December 2002, the Sub-Committee of Expemtshe GHS requested the OECD to
start a further “development of the classificat®cheme to accommodate chronic toxicity to
aquatic organisms for assigning a chronic hazarelgoay” during the biennium 2003-2004. In

December 2004, the Sub-Committee renewed the nmaradhat requested the submission of a
scientific issue paper to be completed in 2005.

“'In accordance with the programme of work of the-Bommittee for 2007-2008 approved by
the Committee at its third session (refer to STARGL0/C.4/24, Annex 2 and ST/SG/AC.10/34,
para. 14) (Tasks assigned to OECD in relation &dthdnazards and hazards to the environment).
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2. The scientific issue paper that summarizes thensfic background and the basis
required for the identification of chronic hazardtevant for aquatic organisms was submitted to
the Sub-Committee at its eleventh session (JulpR0d December 2006, the Sub-Committee
requested the submission of a proposal in 2007.

3. This document contains the proposal of Chapteiirl order to accommodate chronic
toxicity to aquatic organisms for assigning a clecdrazard category.

Note by the UNECE SecretariaBince the proposal submitted originally by the OECD
secretariat was based on the text of the firstsediedition of the GHS, the UNECE secretariat
has made the necessary editorial changes to biegproposal into line with the text of the
second revised edition of the GHS. These changeslieen agreed by the OECD secretariat.

4. Explanatory notes are circulated as informatiocument UN/SCEGHS/14/INF.4. The
text of revised Chapter 4.1 with the changes iribiesmode is circulated as information
document UN/SCEGHS/14/INF.2

Proposal

Replace current Chapter 4.1 with the following text
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“CHAPTER 4.1

HAZARDOUS TO THE AQUATIC ENVIRONMENT

411 Definitions and general considerations
4111 Definitions

Acute aquatic toxicitymeans the intrinsic property of a substance tinpgious to an
organism in a short-term aquatic exposure to thlastance.

For classification purpose8gcute (short-term) hazand the hazard of a chemical caused
by its acute toxicity to an organism during shertst aquatic exposure to that chemical.

Availability of a substance means the extent to which thisauts becomes a soluble or
disaggregate species. For metal availability, tkierg to which the metal ion portion of a metal jM°
compound can disaggregate from the rest of the oanghb(molecule).

Bioavailability (or biological availability) means the extent tbieoh a substance is taken
up by an organism, and distributed to an area withe organism. It is dependent upon physico-chamic
properties of the substance, anatomy and physiotdgyre organism, pharmacokinetics, and route of
exposure. Availability is not a prerequisite foo laivailability.

Bioaccumulationmeans net result of uptake, transformation and imdition of a
substance in an organism due to all routes of expds.e. air, water, sediment/soil and food)

Bioconcentrationmeans net result of uptake, transformation and imdition of a
substance in an organism due to waterborne exposure

Chronic aquatic toxicitymeans the intrinsic property of a substance tseadverse
effects to aquatic organisms during aquatic expsswhich are determined in relation to the lifeleyaf
the organism.

Complex mixturesr multi-component substances or complex substamezans mixtures
comprising a complex mix of individual substancesghwdifferent solubilities and physico-chemical
properties. In most cases, they can be charaateazea homologous series of substances with arcerta
range of carbon chain length/number of degree loftiution.

Degradationmeans the decomposition of organic molecules tallemmolecules and
eventually to carbon dioxide, water and salts.

ECxis defined as the concentration associated withiegponse.

For classification purposekpng-term hazards the hazard of a chemical caused by its
chronic toxicity following long-term exposure inglaguatic environment.

NOEC (No Observed Effect Concentrationd defined as the test concentration
immediately below the lowest tested concentratiith statistically significant adverse effect. ThHOEC
has no statistically significant adverse effect paned to the control.
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4.11.2 Basic elements
41121 The basic elements for use within thenbaized system are:
(@) acute aquatic toxicity;
(b) chronic aquatic toxicity;
(c) potential for or actual bioaccumulation; and
(d) degradation (biotic or abiotic) for organic ofieals.
41122 While data from internationally harmoizest methods are preferred, in practice, data

from national methods may also be used where thega@nsidered as equivalent. In general, it has bee
agreed that freshwater and marine species toxitata can be considered as equivalent data and are
preferably to be derived using OECD Test Guidelioesquivalent according to the principles of Good
Laboratory Practices (GLP). Where such data arawaitable classification should be based on tls be
available data.

4.1.1.3 Acute aquatic toxicity

Acute aquatic toxicity would normally be deterndngsing a fish 96 hour L& (OECD
Test Guideline 203 or equivalent), a crustaceaispet8 hour E€ (OECD Test Guideline 202 or
equivalent) and/or an algal species 72 or 96 hdis EDECD Test Guideline 201 or equivalent). These
species are considered as surrogate for all agosganisms and data on other species such as Lemna
may also be considered if the test methodologyitalsle.

4114 Chronic aquatic toxicity

Chronic toxicity data are less available than adata and the range of testing procedures
less standardized. Data generated according tOBE@D Test Guidelines 210 (Fish Early Life Stage), o
211 (Daphnia Reproduction) and 201 (Algal Growthilbition) can be accepted (See also Annex 9, para.
A9.3.3.2). Other validated and internationally qated tests could also be used. The NOECs or other
equivalent E¢should be used.

41.1.5 Bioaccumulation potential

The potential for bioaccumulation would normallye determined by using the
octanol/water partition coefficient, usually remattas a log K, determined by OECD Test Guideline 107
or 117. While this represents a potential to bicandate, an experimentally determined
Bioconcentration Factor (BCF) provides a better snea and should be used in preference when
available. A BCF should be determined accordinQECD Test Guideline 305.

4.1.1.6 Rapid degradability

41.1.6.1 Environmental degradation may be biatiatmotic (e.g. hydrolysis) and the criteria used
reflect this fact (See 4.1.2.11.3). Ready biodegfiad can most easily be defined using the OECD
biodegradability tests OECD Test Guideline 301 (R).-A pass level in these tests can be considesed
indicative of rapid degradation in most environnsefithese are freshwater tests and thus the use of t
results from OECD Test Guideline 306 which is msuétable for marine environments has also been
included. Where such data are not available, a BQiafs)/COD ratie> 0.5 is considered as indicative
of rapid degradation.
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41.1.6.2 Abiotic degradation such as hydrolysismary degradation, both abiotic and biotic,
degradation in non-aquatic media and proven rapgtatiation in the environment may all be considered
in defining rapid degradability. Special guidanae @ata interpretation is provided in the Guidance
Document (Annex 9).

41.1.7 Other considerations

41.1.7.1 The harmonized system for classifyingnibal substances for the hazards they present
to the aquatic environment is based on a considaraf existing systems listed in 4.1.1.7.4. Theattp
environment may be considered in terms of the aoagjanisms that live in the water, and the aguati
ecosystem of which they are part. To that extdm, groposal does not address aquatic pollutants for
which there may be a need to consider effects libylo@a aquatic environment such as the impacts on
human health etc. The basis, therefore, of thetifttation of hazard is the aquatic toxicity of the
substance, although this may be modified by furihirmation on the degradation and bioaccumulation
behaviour.

41.1.7.2 While the scheme is intended to appblitsubstances and mixtures, it is recognized that
for some substances, e.g. metals, poorly solulistances, etc., special guidance will be necesbkary.
instance, application of the criteria to metals ametal compounds is contingent on completion of an
appropriate validation exercise, as provided in OE@ries on Testing and Assessment No. 29.

41.1.7.3 Two guidance documents (see Annexes 91@ndhave been prepared to cover issues
such as data interpretation and the applicatiahefriteria defined below to such groups of sulxsta.
Considering the complexity of this endpoint and tireadth of the application of the system, the
Guidance Documents are considered an importantegliein the operation of the harmonized scheme.
(As noted above, Annex 10 is subject to validajion.

41174 Consideration has been given to existilagsification systems as currently in use,
including the European Union supply and use schémeeevised GESAMP hazard evaluation procedure,
IMO scheme for marine pollutants, the European raad rail transport scheme (ADR/RID), the
Canadian and United States of America pesticidesysand the United States of America land tratspor
scheme. The harmonized scheme is considered suftatlise for packaged goods in both supply and use
and multimodal transport schemes, and elements$ wiay be usedor bulk land transport and bulk
marine transport under MARPOL 73/78 Annex Il ingada this uses aquatic toxicity.

41.2 Classification criteria for substances

41.2.1 Whilst the harmonized classification systéon substances consists of three acute
classification categories and four chronic clasatfon categories, the core part of the harmonized
classification system for substances consists i#ettacute classification categories and three ahron
classification categories (see Table 4.1.1 (a)(Bid The acute and the chronic classification gaties

are applied independently. The criteria for clasaifon of a substance in acute categories 1 toe3 a
defined on the basis of the acute toxicity datay dBCso or LCso). The criteria for classification of a
substance into chronic categories 1 to 3 followegetl approach where the first step is to seeaflalvie
information on chronic toxicity merits long-termZaad classification. In absence of adequate chronic
toxicity data, the subsequent step is to combine tiypes of information, i.e. acute toxicity datadan
environmental fate data (degradability and bioaadatron data) (see Figure 4.1.1).

4.1.2.2 The system also introduces as “safety classification (Category: Chronic 4) for
use when the data available do not allow classifinaunder the formal criteria but there are nevadss
some grounds for concern. The precise criterianatedefined with one exception. For poorly water
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soluble substances for which no toxicity has bemmahstrated, classification can occur if the sultsta
is both not rapidly degraded and has a potentifidgaccumulate. It is considered that for such fyoor
soluble substances, the toxicity may not have lzelguately assessed in the short-term test dueto t
low exposure levels and potentially slow uptake itte organism. The need for this classificatiom loa
negated by demonstrating that the substance doesquore classification for aquatic long-term hatza

4.1.2.3 Substances with acute toxicities well belowg/l or chronic toxicities well below 0.1
mg/l and 0.01 mg/l (for non-rapidly degradable aragbidly degradable substances, respectively)
contribute as ingredients of a mixture to the tibxiof the mixture even at a low concentration and
should be given increased weight in applying thmrmeation method (see Note 2 to Table 4.1.1 and
4.1.3.5.5.5).

41.2.4 Substances classified under the followiriteria (table 4.1.1) will be categorized as
“hazardous to the aquatic environment”. These rigitdescribe in detail the classification categarie
They are diagrammatically summarized in Table 4.1.2

Table 4.1.1: Categories for substances hazardoustiee aquatic environment (Note 1)

(@) Acute (short-term) aquatic hazard
Category Acute 1:(Note 2)

96 hr LG (for fish) <1 mg/l and/or
48 hr EGy (for crustacea) <1 mg/l and/or
72 or 96hr ErG, (for algae or other aguatic plants) < 1 mg/l (Note 3)

Category Acute 1 may be subdivided for some regulasystems to include a lower band at
L(E)Cso< 0.1 mgl/l.
Category Acute 2:

96 hr LG (for fish) > 1 but< 10 mg/l and/or

48 hr EGy (for crustacea) >1 but< 10 mg/l and/or

72 or 96hr Erg, (for algae or other aquatic plants) >1 but< 10 mg/I(Note 3)
Category Acute 3:

96 hr LG (for fish) >10 but< 100 mg/l and/or

48 hr EGy (for crustacea) >10 but< 100 mg/l and/or

72 or 96hr Erg, (for algae or other aquatic plants) >10 but< 100 mg/l (Note 3)

Some regulatory systems may extend this rangentokego L(E)G, of 100 mg/l through the introduction
of another category.

(Cont'd on next page)



(b)

ST/SG/AC.10/C.4/2007/8
page 7

Table 4.1.1: Categories for substances hazardoustite aquatic environment (Note 1) (cont'd)

Long-term aquatic hazard (see also figure 4.1.1)

(i)

Non-rapidly degradable substances (Note 4) fowhich there are adequate chronic toxicity
data available

Category Chronic 1: (Note 3

Chronic NOEC or EC(for fish) < 0.1 mg/l and/or
Chronic NOEC or EC(for crustacea) < 0.1 mg/l and/or
Chronic NOEC or EC(for algae or other aquatic plants) < 0.1 mg/l

Category Chronic 2;

Chronic NOEC or E¢(for fish) <1 mg/l and/or
Chronic NOEC or EC(for crustacea) < 1 mg/l and/or
Chronic NOEC or EC(for algae or other aquatic plants) <1 mgl/l

(ii)

Rapidly degradable substances for which therare adequate chronic toxicity data available

Category Chronic 1: (Note 2)

Chronic NOEC or EC(for fish) < 0.01 mg/l and/or
Chronic NOEC or EC(for crustacea) < 0.01 mg/l and/or
Chronic NOEC or EC(for algae or other aquatic plants) < 0.01 mg/Il

Category Chronic 2;

Chronic NOEC or E¢(for fish) < 0.1 mg/l and/or
Chronic NOEC or E¢(for crustacea) < 0.1 mg/l and/or
Chronic NOEC or EC(for algae or other aquatic plants) < 0.1 mg/l

Category Chronic 3:

Chronic NOEC or EC(for fish) < 1 mg/l and/or
Chronic NOEC or EC(for crustacea) < 1 mg/l and/or
Chronic NOEC or EC(for algae or other aquatic plants) < 1 mgl/l

(i)

Substances for which adequate chronic toxicity datare not available

Category Chronic 1: (Note 2)

96 hr LG (for fish) <1 mg/l and/or
48 hr EGq (for crustacea) < 1 mg/l and/or
72 or 96hr Erg (for algae or other aquatic plants) < 1 mg/l(Note 3)

and the substance is not rapidly degradable atit#oexperimentally determined BCF2$00
(or, if absent, the log §,=> 4). (Notes 4 and 5)

Category Chronic 2;

96 hr LG (for fish) > 1 but< 10 mg/l and/or
48 hr EGy (for crustacea) > 1 but< 10 mg/l and/or
72 or 96hr Erg, (for algae or other aquatic plants) > 1 but< 10 mg/l(Note 3)

and the substance is not rapidly degradable atltéoexperimentally determined BCF=$00
(or, if absent, the log §,=> 4). (Notes 4 and 5)

Category Chronic 3:

96 hr LGy (for fish) > 10 but< 100 mg/l and/or
48 hr EGy (for crustacea) > 10 but< 100 mg/l and/or
72 or 96hr Erg, (for algae or other aquatic plants) > 10 but< 100 mg/l(Note 3)

and the substance is mapidly degradable and/or the experimentally determined BCF
> 500) (or, if absent, the logd= 4). (Notes 4 and 5).
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Table 4.1.1: Categories for substances hazardoustite aquatic environment (Note 1) (cont'd)

(c) “Safety net” classification

Category Chronic 4:

Poorly soluble substances for which no acute ttyxis recorded at levels up to the water solupil
and which are not rapidly degradable and have &lgge 4, indicating a potential to bioaccumulate,
will be classified in this category unless othetestific evidence exists showing classificationlie
unnecessary. Such evidence would include an expatatty determined BCF <500, or a chronic
toxicity NOECs > 1 mg/l, or evidence of rapid dedgtion in the environment.

—

NOTE 1 The organisms fish, crustacea and algae are teseslirrogate species covering a range
of trophic levels and taxa, and the test methodshaghly standardized. Data on other organisms may
also be considered, however, provided they reptesmguivalent species and test endpoints.

NOTE 2: When classifying substances as Acute 1 and/orr@hdoit is necessary at the same time
to indicate an appropriate M factor (see 4.1.3.5)50 apply the summation method.

NOTE 3: Where the algal toxicity Eig[ = ECso (growth rate)] falls more than 100 times below
the next most sensitive species and results irassification based solely on this effect, consitena
should be given to whether this toxicity is repntative of the toxicity to aquatic plants. Whereah be
shown that this is not the case, professional juslgnshould be used in deciding if classificationigtl
be applied. Classification should be based on tH@s§ In circumstances where the basis of thefC
not specified and no Eggis recorded, classification should be based onahest EG, available.

NOTE 4: Lack of rapid degradability is based on either alaf ready biodegradability or other

evidence of lack of rapid degradation. When no uisdhta on degradability are available, either
experimentally determined or estimated data, théswnce should be regarded as not rapidly
degradable.

NOTE 5: Potential to bioaccumulate based on an experiaigntierived BCFE= 500 or, if absent,
a log K, =4 provided log K, is an appropriate descriptor for the bioaccumubatipotential of the
substance. Measured log,Kvalues take precedence over estimated values aadgured BCF values
take precedence over logalues.



ST/SG/AC.10/C.4/2007/8
page 9

Figure 4.1.1: Categories for substances long-termalzardous to the aquatic environment

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

See Note 2
to Table 4.1.

Yes Classify according to the criteria given in Tablé.4(b) (i)
or 4.1.1(b)(ii) depending on information on rapibdadation

Assess both:

(a) according to the criteria given in Table 4.m){j or
4.1.1(b)(ii) (depending on information on rapid

Yes degradation), and

(b) (if for the other trophic level(s) adequate tacgshort-
term) toxicity data are available) according to thiéeria
given in Table 4.1.1(b) (iii),

and classify according to the most stringent outcom

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

Are there
adequate acute

toxicity data
available?

Classify according to the criteria given in Tabl&.4(b) (iii)

4.1.2.5 The system for classification recognizeat tthe core intrinsic hazard to aquatic
organisms is represented by both the acute andhichiaxicity of a substance, the relative imporeiot
which is determined by the specific regulatory sgsin operation. Distinction can be made between th
acute hazard and the chronic hazard and therefparatehazard categories are defined for both
properties representing a gradation in the leveddadfard identified. The lowest of the availableiciy
values between and within the different trophicelefish, crustacean, algae) will normally be used
define the appropriatbazard category(ies). There may be circumstanaesever, whema weight of
evidence approach may be us@dute toxicity data are the most readily availattel the tests used are
the most standardized.

4.1.2.6 Acute toxicity represents a key propertyéfining the hazard where transport of large
gquantities of a substance may give rise to shom-gangers arising from accidents or major spikage
Hazards categories up to L(E)®@alues of 100 mg/l are thus defined although categaip to 1000 mg/I
may be used in certain regulatory frameworks. Tleitd Category 1 may be further sub-divided to
include an additional category for acute toxiciffE)lCso < 0.1 mg/l in certain regulatory systems such as
that defined by MARPOL 73/78 Annex Il. It is anpaited that their use would be restricted to regujat
systems concerning bulk transport.

4.1.2.7 For packaged substances it is consideggdhk principal hazard is defined by chronic

toxicity, although acute toxicity at L(E}¢levels<1 mg/l are also considered hazardous. Levels of
substances up to 1 mg/l are considered as possibihe aquatic environment following normal use and
disposal. At toxicity levels above this, it is cateyed that the short-term toxicity itself does describe
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the principal hazard, which arises from low concatiins causing effects over a longer time scaheisT

a number of hazard categories are defined whiclbased on levels of chronic aquatic toxicity. Chcon
toxicity data are not available for many substanbesvever, and in those cases it is necessaryetdhes
available data on acute toxicity to estimate thigpprty. The intrinsic properties of a lack of @pi
degradability and/or a potential to bioconcentriatecombination with acute toxicity may be used to
assign a substance to a long-term hazard cate@drgre chronic toxicity is available showilNOECs

> water solubility or > 1 mg/l, this would indicatkat no classification in any of the long-term dualz
categories 1 to 3 would be necessary. Equallysitasstances with an L(E3& 100 mg/l, the toxicity is
considered as insufficient to warrant an acute fibadassification in most regulatory systems.

4.1.2.8 Recognition is given to the classificatigmals of MARPOL 73/78 Annex Il, which
covers the transport of bulk quantities in shipgk$a which are aimed at regulating operationalldisges
from ships and assigning of suitable ship typesyT@jo beyond that of protecting aquatic ecosystems,
although that clearly is included. Additional hat@&ategories may thus be used which take account of
factors such as physico-chemical properties andmelran toxicity.

4.1.2.9 Aquatic toxicity

41.29.1 The organisms fish, crustacea and algagésated as surrogate species covering a range
of trophic levels and taxa, and the test methodmhly standardized. Data on other organisms atey

be considered, however, provided they represerivagat species and test endpoints. The algal drowt
inhibition test is a chronic test but the & @ treated as an acute value for classificatiop@ses. This
EGCso should normally be based on growth rate inhibitibronly the EG, based on reduction in biomass

is available, or it is not indicated which @ reported, this value may be used in the same way

41.2.9.2 Aquatic toxicity testing, by its natuimeyolves the dissolution of the substance undér tes
in the water media used and the maintenance dditdesbioavailable exposure concentration over the
course of the test. Some substances are difficuliest under standard procedures and thus special
guidance will be developed on data interpretatmmtifiese substances and how the data should be used
when applying the classification criteria.

41.2.10 Bioaccumulation

It is the bioaccumulation of substances within dlgeiatic organisms that can give rise to
toxic effects over longer time scales even whemaatvater concentrations are low. The potential to
bioaccumulate is determined by the partitioningMeein n-octanol and water. The relationship between
the partition coefficient of an organic substanod #s bioconcentration as measured by the BChsin f
has considerable scientific literature supportngs cut-off value of log kg, = 4 is intended to identify
only those substances with a real potential todsoentrate. In recognition that the log,Ks only an
imperfect surrogate for a measured BCF, such auneéisalue would always take precedence. A BCF in
fish of <500 is considered as indicative of a lewel of bioconcentration. Some relationships can b
observed between chronic toxicity and bioaccumomagpotential, as toxicity is related to the body
burden.

41211 Rapid degradability

412111 Substances that rapidly degrade canulaily removed from the environment. While
effects can occur, particularly in the event ofpdlage or accident, they will be localized andstiort
duration. The absence of rapid degradation in tive@ment can mean that a substance in the water h
the potential to exert toxicity over a wide tempaaad spatial scale. One way of demonstrating rapid
degradation utilizes the biodegradation screeneggstdesigned to determine whether a substance is
“readily biodegradable”. Thus a substance whichseasthis screening test is one that is likely to
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biodegrade “rapidly” in the aquatic environmentd as thus unlikely to be persistent. However, &ifai
the screening test does not necessarily mean Heatsubstance will not degrade rapidly in the
environment. Thus a further criterion was addedctvhwould allow the use of data to show that the
substance did actually degrade biotically or ab#ily in the aquatic environment by > 70% in 28 glay
Thus, if degradation could be demonstrated undégr@mmentally realistic conditions, then the defion

of 'rapid degradability’ would have been met. Matsgradation data are available in the form of
degradation half-lives and these can also be useatkfining rapid degradation. Details regarding the
interpretation of these data are further elaboratethe Guidance Document of Annex 9. Some tests
measure the ultimate biodegradation of the substane. full mineralization is achieved. Primary
biodegradation would not normally qualify in thesessment of rapid degradability unless it can be
demonstrated that the degradation products doutfiit the criteria for classification as hazardaiesthe
aquatic environment.

41.2.11.2 It must be recognized that environmedtradation may be biotic or abiotic (e.g.
hydrolysis) and the criteria used reflect this faéqually, it must be recognized that failing tleady
biodegradability criteria in the OECD tests doesmean that the substance will not be degradedsapi

in the real environment. Thus where such rapid atdaion can be shown, the substance should be
considered as rapidly degradable. Hydrolysis caconsidered if the hydrolysis products do not fulie
criteria for classification as hazardous to the atiguenvironment. A specific definition of rapid
degradability is shown below. Other evidence ofidagegradation in the environment may also be
considered and may be of particular importance /tiee substances are inhibitory to microbial afstivi

at the concentration levels used in standard tgsiifne range of available data and guidance on its
interpretation are provided in the guidance docuroéAnnex 9.

41.2.11.3 Substances are considered rapidly deblewch the environment if the following criteria
hold true:

(a) if in 28-day ready biodegradation studies, ftilowing levels of degradation are
achieved;

(i) tests based on dissolved organic carbon: 70%;

(i) tests based on oxygen depletion or carbon dioxieleegtion: 60% of
theoretical maxima;

These levels of biodegradation must be achievigdirwl0 days of the start of
degradation which point is taken as the time whe¥ bf the substance has been
degraded; or

(b) if, in those cases where only BOD and COD dataavailable, when the ratio of
BODs/COD is= 0.5; or

(c) if other convincing scientific evidence is dable to demonstrate that the substance
can be degraded (biotically and/or abiotically}he aquatic environment to a level
>70% within a 28-day period.

4.1.2.12 I norganic compounds and metals
412121 For inorganic compounds and metalsctimeept of degradability as applied to organic

compounds has limited or no meaning. Rather thestaube may be transformed by normal
environmental processes to either increase or deerhe bioavailability of the toxic species. Eyutile



ST/SG/AC.10/C.4/2007/8
page 12

use of bioaccumulation data should be treated eétk. Specific guidance will be provided on howsthe
data for such materials may be used in meetingettpgirements of the classification criteria.

412122 Poorly soluble inorganic compounds amdate may be acutely or chronically toxic in
the aquatic environment depending on the intritsxecity of the bioavailable inorganic species d@hd
rate and amount of this species which may entertisal A protocol for testing these poorly soluble
materials is included in Annex 10. This protocalilglergoing validation testing under the auspid¢dben
OECD.

4.1.2.13 Use of QSARs

While experimentally derived test data are prefgrrwhere no experimental data are
available, validated Quantitative Structure ActivRelationships (QSARSs) for aquatic toxicity ang lo
Kow may be used in the classification process. Sutilatad QSARs may be used without modification
to the agreed criteria, if restricted to chemidalswhich their mode of action and applicabilityeawell
characterized. Reliable calculated toxicity andKgg values should be valuable in the safety net contex
QSARs for predicting ready biodegradation are matsyfficiently accurate to predict rapid degraatati

4.1.2.14 The classification criteria for substances diagrammatically summarized

Table 4.1.2: Classification scheme for substanceazardous to the aquatic environment

Classification categories

Acute hazard Long-term hazard
(Note 9 (Note 2)
Adequate chronic toxicity data Adequate chronic toxicity data
available not available
Non-rapidly Rapidly (Note 3
degradable degradable substances
substances (Note 3
(Note 3
Category: Acute 1 | Category: Chronic 1 | Category: Chronic 1 Category: Chronic 1
L(E)Cs0< 1.00 NOEC or EC< 0.1 NOEC or EC<0.01 L(E)Go < 1.00 and lack of rapid

degradability and/or BCE 500 or,
if absent log K,= 4

Category: Acute 2 | Category: Chronic 2 | Category: Chronic 2 Category: Chronic 2
1.00 < L(E)Gy =| 0.1 <NOEC or E€< | 0.01 < NOEC or EC< | 1.00 < L(E)Go< 10.0 and lack of
10.0 1 0.1 rapid degradability and/or

BCF =500 or, if absent log §,= 4
Category: Acute 3 Category: Chronic 3 Category: Chronic 3
10.0 < L(E)Go < 100 0.1 <NOECorEC<1 10.0 < L(E)Go < 100 and lack of

rapid degradability and/or
BCF =500 or, if absent log §,= 4

Category: Chronic 4 (Note 4)
Example:(Note 5)

No acute toxicity and lack of rapid degradabilihdeBCF= 500 or, if absent log Kow 4,
unless NOECs > 1 mg/I|
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NOTE 1 Acute toxicity band based on L(Ej)@alues in mg/l for fish, crustacea and/or algae or
other aquatic plants (or QSAR estimation if no eixpental data).
NOTE 2: Substances are classified in the various chro@itegories unless there are adequate

long-term toxicity data available for all three pbic levels above the water solubility or above gélm
(“Adequate’means that the data sufficiently coviee tendpoint of concern. Generally this would mean
measured test data, but in order to avoid unneagststing it can on a case by case basis also be
estimated data, e.g. (Q)SAR, or for obvious caspserejudgment).

NOTE 3: Chronic toxicity band based on NOEC or equivalefd, lzalues in mg/l for fish or
crustacea or other recognized measures for longitExicity.

NOTE 4: The system also introduces a “safety net” clasation (referred to as Category Chronic
4) for use when the data available do not allowsslfication under the formal criteria but there are
nevertheless some grounds for concern.

NOTE5: For poorly soluble substances for which no acutdcity has been demonstrated at the
solubility limit, and are both not rapidly degradeaid have a potential to bioaccumulate, this catggo

should apply unless it can be demonstrated thastiistance does not require classification for digua

long-term hazards.

41.3 Classification criteria for mixtures

4.1.3.1 The classification system for mixtures eewal classification categories which are used
for substances, meaning categories Acute 1 to 34ndnic 1 to 4. In order to make use of all avada
data for purposes of classifying the aquatic emvirental hazards of the mixture, the following
assumption has been made and is applied where@jgieo

The “relevant ingredients” of a mixture are thegagich are present in a concentration
equal to or greater than 0.1% (w/w) for ingrediesitssified as Acute and/or Chronic 1 and equalrto
greater than 1% (w/w) for other ingredients, unkbese is a presumption (e.g. in the case of higitic
ingredients) that a ingredient present at a comagom less than 0.1% can still be relevant fossifging
the mixture for aquatic environmental hazards.

41.3.2 The approach for classification of aquaitvironmental hazards is tiered, and is
dependent upon the type of information availabiatie mixture itself and for its ingredients. Elertseof
the tiered approach include classification basedtemted mixtures, classification based on bridging
principles, the use of “summation of classifiedredjents” and/or an “additivity formula”. Figurel42
outlines the process to be followed.
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Figure 4.1.2: Tiered approach to classification ofmixtures for acute
and long-term aquatic environmental hazards

Aquatic toxicity test data available on the mixtureas a whole

Sufficient data

hazards

available for all

No | Yes CLASSIFY for acute/long-
> term hazard (see 4.1.3.3)
Yes Apply bridging principles CLASSIFY
a\{a|lable on sn_mlar (see 4.1.3.4) \ for acute/ long-term hazard
mixtures to estimate
No
Either aquatic toxicity Apply summation method (see
or classification data 4.1.3.5.5) using:
Yes (a) Percentage of all ingredients CLASSIFY
relevant ingredients classified as “Chronic” for acute/ long-term hazard
' (b) Percentage of ingredients '
classified as “Acute”
(c) Percentage of ingredients
with acute toxicity data:
No apply additivity formulas
(see 4.1.3.5.2) and convert
the derived L(E)g, or
EqQNOECmMm to the
appropriate “Acute” or
“Chronic” Category
v
Use available hazard Apply summation method and/or CLASSIFY
—» additivity formula (see 4.1.3.5) ____  for acute /long-term hazard

data of known
ingredients

and apply 4.1.3.6
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4.1.3.3 Classification of mixtures when toxicity data are available for the complete mixture
41.3.3.1 When the mixture as a whole has beeedest determine its aquatic toxicity, this

information can be used for classifying the mixtarmeording to the criteria that have been agreed fo
substances. The classification should normally &bt on the data for fish, crustacea and algaégplan
(see 4.1.1.3 and 4.1.1.4). When adequate acutbronic data for the mixture as a whole are lacking,
“bridging principles” or “summation method” shouloe applied (see decision logic 4.1.5.2.2 and
paragraphs 4.1.3.4 and 4.1.3.5).

4.1.3.3.2 The long-term hazard classification ofxtomies requires additional information on
degradability and in certain cases bioaccumulafitrere are no degradability and bioaccumulatioa dat
for mixtures as a whole. Degradability and bioacalation tests for mixtures are not used as they are
usually difficult to interpret, and such tests nmymeaningful only for single substances.

4.1.3.3.3 Classification for categories Acute 1, 2 and 3

(@ When there are adequate acute toxicity test (laiso or EGg) available for the
mixture as a whole showing L(E)¢x 100mg/l:

Classify the mixture as Acute 1, 2 or 3 in accamgawith Table 4.1.1(a)

(b) When there are acute toxicity test datasg&} or EG(s) available for the mixture
as a whole showing L(E)}gts) >100mg/I, or above the water solubility:

No need to classify for acute hazard
41.3.34 Classification for categories Chronic 1, 2 and 3

(@) When there are adequate chronic toxicity d&@ (cr NOEC) available for the
mixture as a whole showing EGr NOEC of the tested mixturelmg/l:

() Classify the mixture as Chronic 1, 2 or 3 itaalance with Table 4.1.1 (b)(ii)
(rapidly degradable) if the available informatidiows the conclusion that all
relevant ingredients of the mixture are rapidlyrdegble;

(i) Classify the mixture as Chronic 1, 2 or 3 ihather cases in accordance with
Table 4.1.1 (b)(i) (non rapidly degradable);

(b) When there are adequate chronic toxicity d&a, (or NOEC) available for the
mixture as a whole showing ECs) or NOEC(s) of the tested mixture > 1mg/l or
above the water solubility:

No need to classify for long-term hazard, unlessdhbare nevertheless reasons for
concern

4.1.3.35 Classification for category Chronic 4
If there are nevertheless reasons for concern:

Classify the mixture as Chronic 4 (safety net sifaation) in accordance with Table
4.1.1(c)
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4134 Classification of mixtures when data are not available for the complete mixture:
bridging principles

41.3.4.1 Where the mixture itself has not beeneteso determine its aquatic environmental
hazard, but there are sufficient data on the idldizi ingredients and similar tested mixtures taqadesly
characterize the hazards of the mixture, this dalfabe used in accordance with the following agree
bridging principles. This ensures that the clasatfon process uses the available data to the egteat
extent possible in characterizing the hazards @htixture without the necessity for additional itegtn
animals.

4.1.3.4.2 Dilution

If a mixture is formed by diluting another clagsif mixture or a substance with a diluent
which has an equivalent or lower aquatic hazarsgsdiaation than the least toxic original ingrediand
which is not expected to affect the aquatic hazafdgher ingredients, then the mixture may besifasl
as equivalent to the original mixture or substance.

If a mixture is formed by diluting another clagsif mixture or a substance with water or
other totally non-toxic material, the toxicity dfe mixture can be calculated from the original onigtor
substance.

41343 Batching

The aquatic hazard classification of one producbatch of a complex mixture can be
assumed to be substantially equivalent to that rmitteer production batch of the same commercial
product and produced by or under the control ofsdie manufacturer, unless there is reason tovbelie
there is significant variation such that the aquatizard classification of the batch has chandettel
latter occurs, new classification is necessary.

41.3.4.4 Concentration of mixtures which are classified witie most severe classification
categories (Chronic 1 and Acute 1)

If a mixture is classified as Chronic 1 and/or f&cd, and ingredients of the mixture
which are classified as Chronic 1 and/or Acute€lfarther concentrated, the more concentrated m&xtu
should be classified with the same classificatiategory as the original mixture without additional
testing.

41345 Interpolation within one toxicity category

If mixtures A and B are in the same classificateategory and mixture C is made in
which the toxicologically active ingredients hawencentrations intermediate to those in mixturesnd a
B, then mixture C is assumed to be in the samegogateas A and B. Note that the identity of the
ingredients is the same in all three mixtures.

4.1.3.4.6 Substantially similar mixtures
Given the following:

(@) Two mixtures: (i) A+ B;
(i) C+B;

(b)  The concentration of ingredient B is the samgoth mixtures;

(c) The concentration of ingredient A in mixtung¢ équals that of ingredient C in
mixture (ii);
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(d) Classification for A and C are available and the same, i.e. they are in the same
hazard category and are not expected to affe@dbatic toxicity of B.

Then there is no need to test mixture (ii) if tane (i) is already characterized by testing
and both mixtures would be classified in the saategory.

4.1.3.5 Classification of mixtures when data are available for all ingredients or only for some
ingredients of the mixture

4.1.35.1 The classification of a mixture is based summation of the concentrations of its
classified ingredients. The percentage of ingradietassified as “Acute” or “Chronic” will feed sight
into the summation method. Details of the summatiethod are described in 4.1.3.5.5.

4.1.35.2 Mixtures can be made of a combinatiobath ingredients that are classified (as Acute 1,
2, 3 and/or Chronic 1, 2, 3, 4) and those for whiidequate test data is available. When adequatgtyox
data are available for more than one ingredietthénmixture, the combined toxicity of those ingesds
may be calculated using the following additivityrrfaulas (a) or (b), depending on the nature of the
toxicity data:

(a) Based on aquatic toxicity:

>Ci _ 5 Ci
L(E)Csp, v L(E)Cs
where:
G = concentration of ingredient i (weight percenjage
L(E)Csq = LGCso0r EGofor ingredient I, in (mg/l);
n = number of ingredients, and i is runningrird to n;
L(E)Cs_ = L(E) Goof the part of the mixture with test data;

The calculated toxicity may be used to assign ploation of the mixture an acute
hazard category which is then subsequently usedpplying the summation
method,;

(b) Based on chronic aquatic toxicity:

ZU+ZQZZ Ci +Zo i

EQGNOECHm NOECi 4 0.1x NOEC;]

n

where:

G

concentration of ingredient i (weight percenjagmvering the
rapidly degradable ingredients;

Cj =  concentration of ingredient j (weight pertagge) covering the non

rapidly degradable ingredients;

NOEC (or other recognized measures for long-téoricity) for

ingredient i covering the rapidly degradable inggats, in mgl/l;

NOEG = NOEC (or other recognized measures for long-téoricity) for
ingredient j covering the non rapidly degradablgrédients, in mg/l;

NOEG
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n = number of ingredients, and i and j are ingfrom 1 to n;
EgQNOEG, = Equivalent NOEC of the part of the mixture wiglst data;

The equivalent toxicity thus reflects the fact thah-rapidly degrading substances
are classified one hazard category level more ‘f&dvthan rapidly degrading
substances.

The calculated equivalent toxicity may be usedstign that portion of the mixture
a long-term hazard category, in accordance wittctheria for rapidly degradable
substances (Table 4.1.1(b)(ii)), which is then sgbently used in applying the
summation method.

41.35.3 When applying the additivity formula foart of the mixture, it is preferable to calculate
the toxicity of this part of the mixture using feach ingredient toxicity values that relate to saene
taxonomic group (i.e. fish, crustacea or algae)thed to use the highest toxicity (lowest valueaoied
(i.e. use the most sensitive of the three groupsjvever, when toxicity data for each ingredient aog¢
available in the same species, the toxicity valueagh ingredient should be selected in the sammnena
that toxicity values are selected for the clasatfan of substances, i.e. the higher toxicity (friv@ most
sensitive test organism) is used. The calculatetea@nd chronic toxicity may then be used to cigssi
this part of the mixture as Acute 1, 2 or 3 andZbronic 1, 2 or 3 using the same criteria descrioed
substances.

41354 If a mixture is classified in more thaneoway, the method yielding the more
conservative result should be used.

41.355 Summation method
4.1.355.1 Rationale

4.1.3.5.5.1.1 In case of the ingredient classificatategories Acute 1/Chronic 1 to Acute 3/Chrdic
the underlying toxicity criteria differ by a factaf 10 in moving from one category to another.
Ingredients with a classification in a high toxjciiand may therefore contribute to the classifiratf a
mixture in a lower band. The calculation of thekessification categories therefore needs to consiue
contribution of all ingredients classified Acuté&Chfonic 1 to Acute 3/Chronic 3 together.

4135512 When a mixture contains ingredieréssified as category Acute 1 or Chronic 1,
attention should be paid to the fact that suchedigmts, when their acute toxicity is well belowngy/I
and/or chronic toxicity is well below 0.1 mg/l (ifon rapidly degradable) and 0.01 mg/l (if rapidly
degradable) contribute to the toxicity of the mieteven at a low concentration (see d$assification

of hazardous substances and mixturesChapter 1.3, 1.3.3.2.1). Active ingredientspesticides often
possess such high aquatic toxicity but also soteraubstances like organometallic compounds. Under
these circumstances the application of the norraéoff values/concentration limits may lead to an
“under-classification” of the mixture. Thereforeultiplying factors should be applied to account for
highly toxic ingredients, as described in 4.1.3%.5

4.1.3.55.2 Classification procedure
In general a more severe classification for miesuoverrides a less severe classification,

e.g. a classification with Chronic 1 overrides assification with Chronic 2. As a consequence the
classification procedure is already completedefisult of the classification is Chronic 1. A meevere
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classification than Chronic 1 is not possible thane it is not necessary to undergo the further
classification procedure.

4.1.355.3 Classification for categories Acut@ and 3

4.1.3.55.3.1 First, all ingredients classifiedAasite 1 are considered. If the sum of these ingres
is> 25% the whole mixture is classified as Acute Ihé result of the calculation is a classificatadrihe
mixture as Acute 1, the classification procesoimmeted.

4.1.3.5.5.3.2 In cases where the mixture is nassified as Acute 1, classification of the mixtase
Acute 2 is considered. A mixture is classified autg 2 if 10 times the sum of all ingredients dféess
as Acute 1 plus the sum of all ingredients clasdifis Acute 2 is 25%. If the result of the calculation is
classification of the mixture as Acute 2, the dfesstion process is completed.

4.1.3.5.5.3.3 In cases where the mixture is redsified either as Acute 1 or Acute 2, classifaabf
the mixture as Acute 3 is considered. A mixturelessified as Acute 3 if 100 times the sum of all
ingredients classified as Acute 1 plus 10 timessilm of all ingredients classified as Acute 2 ghes
sum of all ingredients classified as Acute 3 85%.

4.1.3.55.3.4 The classification of mixtures foute hazards based on this summation of classified
ingredients is summarized in Table 4.1.3.

Table 4.1.3: Classification of a mixture for acutdhazards based on
summation of classified ingredients

Sum of ingredients classified as: Mixture is classified as:
Acute 1 x M > 25% Acute 1
(M x 10 x Acute 1) + Acute 2 > 25% Acute 2
(M x 100 x Acute 1) + (10 x Acute 2) + Acute 3 > 25% Acute 3

a

For explanation of the M factor, see 4.1.3.5.5.5.
413554 Classification for categories Chroni2,13 and 4

4.1.35541 First all ingredients classified abrdbic 1 are considered. If the sum of the
concentrations in % of these ingredients 5% the mixture is classified as Chronic 1. If teeult of
the calculation is a classification of the mixtaseChronic 1 the classification procedure is cotaple

4.1.3.5.5.4.2 In cases where the mixture is nasdi@ad as Chronic 1, classification of the mixtae
Chronic 2 is considered. A mixture is classifiedGsronic 2 if 10 times the sum of all ingredients
classified as Chronic 1 plus the sum of all ingeath classified as Chronic 2:25%. If the result of the
calculation is classification of the mixture as @fic 2, the classification process is completed.

4.1.3.5.5.4.3 In cases where the mixture is nossdiad either as Chronic 1 or Chronic 2,
classification of the mixture as Chronic 3 is coesed. A mixture is classified as Chronic 3 if 1bfes
the sum of all ingredients classified as Chroniglds 10 times the sum of all ingredients classifsd
Chronic 2 plus the sum of all ingredients clasdifis Chronic 3 iz 25%.
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4.1.3.55.4.4 If the mixture is still not classifien either category Chronic 1, 2 or 3, classifmatof
the mixture as Chronic 4 should be considered. Ature is classified as Chronic 4 if the sum of the
percentages of ingredients classified as Chron; 3,and 4 is 25%.

4.1.355.45 The classification of mixtures fomdeterm hazards based on this summation of
classified ingredients is summarized in Table 4.1.4

Table 4.1.4: Classification of a mixture for long-erm hazards
based on summation of classified ingredients

Sum of ingredients classified as: Mixture is classified as:
Chronic 1 x M > 25% Chronic 1
(M x 10 x Chronic 1) + Chronic 2 > 25% Chronic 2
(M x 100 x Chronic 1) + (10 x Chronic 2)+ Chronic 3> 25% Chronic 3
Chronic 1 + Chronic 2 + Chronic 3 + Chronic 4 > 25% Chronic 4

a For explanation of the M factor, see 4.1.3.5.5.5.
413555 Mixtures with highly toxic ingredients

Acute 1 or Chronic 1 ingredients with acute taxes well below 1 mg/l and/or and/or
chronic toxicities well below 0.1 mg/l [if non-rafly degradable (NRD)] and 0.01 mg/l [if rapidly
degradable (RD)] may influence the toxicity of timixture and should be given increased weight in
applying the summation method. When a mixture doatagredients classified as Acute or Chronic 1,
the tiered approach described in 4.1.3.5.5.3 ah@8.4.5.4 should be applied using a weighted sum by
multiplying the concentrations of Acute 1 and Chedhingredients by a factor, instead of merelyiadd
up the percentages. This means that the concemtmaiti“Acute 1” in the left column of Table 4.1.2ch
the concentration of “Chronic 1” in the left colunafi Table 4.1.3 are multiplied by the appropriate
multiplying factor. The multiplying factors to bep@lied to these ingredients are defined using the
toxicity value, as summarized in Table 4.1.5 beldWwerefore, in order to classify a mixture contagni
Acute/Chronic 1 ingredients, the classifier neexlbé informed of the value of the M factor in order
apply the summation method. Alternatively, the &dtly formula (see 4.1.3.5.2) may be used when
toxicity data are available for all highly toxicgredients in the mixture and there is convinciniglence
that all other ingredients, including those for @rhispecific acute and/or chronic toxicity data aot
available, are of low or no toxicity and do notrsfigantly contribute to the environmental hazafdhe
mixture.

Table 4.1.5: Multiplying factors for highly toxic ingredients of mixtures

Acute toxicity M factor Chronic toxicity M factor
L(E)Csovalue NOEC value NRD RD
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)Go < 0.01 100 0.0001 < NOEG: 0.001 100 10
0.0001 < L(E)Gp < 0.001 1000 0.00001 < NOEG: 0.0001 1000 100
0.00001 < L(E)Gy< 0.0001 10000 0.000001 < NOE& 0.00001 10000 1000
(continue in factor 10 intervals) (continue in factor 10 intervals)




ST/SG/AC.10/C.4/2007/8
page 21
4.1.3.6 Classification of mixtureswith ingredients without any useable information
In the event that no useable information on aa@rd/or chronic aquatic hazard is
available for one or more relevant ingredientss iconcluded that the mixture cannot be attribysad
definitive hazard category(ies). In this situatitve mixture should be classified based on the known
ingredients only, with the additional statementt:tia % of the mixture consists of ingredient(s) of
unknown hazards to the aquatic environment”.
414 Hazard communication
General and specific considerations concerningllialy requirements are provided in
Hazard communication: LabellinfChapter 1.4). Annex 2 contains summary tablesitablassification

and labelling. Annex 3 contains examples of praoaaty statements and pictograms which can be used
where allowed by the competent authority.

Table 4.1.6: Label elements for hazardous to the a@tic environment

ACUTE
Category 1 Category 2 Category 3
Symbol Environment No symbol No symbol
Signal word Warning No signal word No signal word
Hazard Very toxic to aquatic life Toxic to aquatic life Harmful to aquatic life
statement
CHRONIC
Category 1 Category 2 Category 3 Category 4
Symbol Environment Environment No symbol No symbol
Signal word Warning No signal word No signal word No signal word
Hazard Very toxic to Toxic to aquatic Harmful to May cause long
statement aquatic life with life with long aquatic life lasting harmful
long lasting effectg  lasting effects with long effects to aquatic life
lasting effects
4.1.5 Decision logic for substances and mixtures k@rdous to the aquatic environment

The decision logics which follow are not part b&tharmonized classification system but
are provided here as additional guidance. It iengfly recommended that the person responsible for
classification study the criteria before and dutiisg of the decision logics.
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4.15.1 Acute (short-term) aquatic hazard classifation
4.15.1.1 Decision logic 4.1.1 for substances and mixtures hazardous to the aquatic environment

Substance Is there sufficient information (toxicity, degttbn,

bioaccumulation) for classification

Value for the
L(E)C50 of the
mixture from
decision logic 4.1.

Acute Does it have a:

(@) 96 hr LG (fish)< 1 mg/l; and/or
(b) 48 hr EGy (crustaceax 1 mg/l; and/or
(c) 72 or 96 hr Erg (algae or other aquatic plants)l mg/1?

Acute
Category 1

1z

Warning

Acute Does it have a:

(&) 96 hr LC50 (fishg 10 mg/l; and/or

(b) 48 hr EG (crustaceax 10 mg/l; and/or
(c) 72 or 96 hr Erg (algae or other aquatic plants)0 mg/I?

Does it have a:

96 hr LG (fish) < 100 mg/l; and/or

48 hr EGy (crustacea¥x 100 mg/l; and/or
72 or 96 hr Ergy (algae or other aquatic plangs)00 mg/I?

No

g4 g L L

Acute
Category 2

Acute
Category 8

Not classified
for Acute

(Cont'd on next page)

! Classification can be based on either measured datior calculated data (see 4.1.2.13 and Annexr@or

analogy decisions (see A9.6.4.5 in Annex 9)

2 Labelling requirements differ from one regulatsgstem to another, and certain classification gatees may

only be used in one or a few regulations.
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Mixture: Does the mixture itself have aquatic toxicity diata
fish, crustacea, and algae/aquatic plants?

Values from mixtures/decision logic 4.1.2

No

Acute
Category 1

Acute
Does it have a 96 hr Lg(fish), 48 hr EG, (crustacea), or 72 or 96

hr ErGg (algae or other aquatic plants)l mg/I?

Warning

Acute
Does it have a 96 hr Lg(fish), 48 hr EG, (crustacea),
or 72 or 96 hr Erg; (algae or other aquatic plants)10 mg/I?

Does it have a 96 hr Lg(fish), 48 hr EG, (crustacea),
or 72 or 96 hr Er¢; (algae or other aquatic plantgs)00 mg/I?

Acute
Category 2

Acute
Category &

Not classified
for Acute

(Cont'd on next page)

2 Labelling requirements differ from one regulatesystem to another, and certain classification categs may
only be used in one or a few regulations.
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Classify in

iat
Can bridging principles be applied? ' Yes aggtrggcr)lge

Use all available ingredient information in the snation method as follow’s

(a) For ingredients with available toxicity valagépply the additivity formula (decision logic £},

determine the toxicity category for that part of thixture and use this information in the summation
method below;

(b) Classified ingredients will feed directly inloe summation method below.

Acute
Category 1

Sum of ingredients classified as:
Acute 1x M *> 25%7?

Warning

Sum of ingredients classified as:
(Acute 1x M * x 10) + Acute 2> 25%?

Acute
Category 2

I2

Sum of ingredients classified as: Acute
(Acute 1x M * x 100) + (Acute  10) + Category 8
Acute 3= 25%7?

No

Not classified

for Acute

(Cont'd on next page)

2 Labelling requirements differ from one regulatogstem to another, and certain classification catégpomay

only be used in one or a few regulations.

® Ifnotall ingredients have information, includestBtatement “x % of the mixture consists of ingeath(s) of

unknown hazards to the aquatic environment” onl#el. Alternatively, in the case of a mixture wlitighly toxic
ingredients, if toxicity values are available fdrese highly toxic ingredients and all other ingesds do not
significantly contribute to the hazard of the migtiuthen the additivity formula may be applied (4ek3.5.5.5). In
this case and other cases where toxicity valuesaaaglable for all ingredients, the acute classifion may be
made solely on the basis of the additivity formula.

For explanation of M factor see 4.1.3.5.5.5.
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4.1.5.1.2 Mixturesdecision logic 4.1.2 (additivity formula)

Apply the additivity formula:
Z C:i = Z C:i
L(E)Cso, “n L(E)Cs

Value to mixture

where: |:| decision logic 4.1.1
G concentration of ingredient i (weight percentage)

L(E)Csq (mg/l) LGsq or EGofor ingredient i
number of ingredients
L(E)Csoof the part of the mixture with test data

n
L(E)Csq,
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4.15.2 Long-term aquatic classification

4.1.5.2.1 Mixturesdecision logic 4.1.3 (a) for substances

Are there adequate chronic toxicity data

available for all three trophic levels?

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

Are there adequate acute (short-term) toxici
data available for those trophic levels for whi
chronic toxicity data are lacking?

Go to decision logic 4.1.3 (b

Go to decision logic 4.1.3 (i
H’ Chronic

Category 4

Are there nevertheless some No symbol
grounds for concerrf? Yes No signal word

(Cont'd on next page)

> Data are preferably to be derived using internatity harmonized test methods (e.g. OECD Test Gieiglor
equivalent) according to the principles of GLP, data from other test methods such as national attimay also
be used where they are considered as equivaleat4(del.2.2 and A9.3.2 of Annex 9).

®  See Figure 4.1.1.

" Follow the flowchart in both ways and choose theinstringent classification outcome.

8 Note that the system also introduces as “safety classification (referred to as Category: Chrord for use
when the data available do not allow classificationder the formal criteria but there are nevertlsslesome
grounds for concern.
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4.1.5.2.2 Decision logic 4.1.3 (b) for substances (when adégjchronic toxicity data are available
for all three trophic levels)

Is the substanc

rapidly Yes ) [NOEC<0.01 /|1 NOEC=< 0.1 mg/l? NOEC<1 |f,.
degradable? L—> = 5-Y1 mort = 9 OEC< 1 mg/l~

Chronic Yes
l Category 1 ves

NOEC< 0.1 mg/I? '
Warning

Assign M factor
according to
table 4.1.5

Chronic Chronic
Category 2 Category 3

No symbol
NOEC<1 mg/l?. Yes No signal word

No signal word

No

Not classified
for long-term hazard

(Cont’'d on next page)

° Data are preferably to be derived using interpatilly harmonized test methods (e.g. OECD Testd&hinieb
or equivalent) according to the principles of GURt data from other test methods such as natiorethats may
also be used where they are considered as equiv@ea 4.1.1.2.2 and A9.3.2 of Annex 9).
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4.1.5.2.3 Decision logic 4.1.3 (c) for substances (when adéguchronic toxicity data not are
available for all three trophic levels)

L(E)Cso< 1 mg/I? L(E)Cs0< 10 mg/I?

" L(E)Cso < 100 mgllj.

No

Chronic Yes Yes
Category 1

L(E)Cso< 1 mg/l and

BCF> 500 @ %
i > ?
(or if absent log I, > 4 )~ Warning

Assign M factor
according to
table 4.1.5

Chronic
Category 2

L(E)Cso< 10 mg/l and
BCF> 500
(or if absent log I§, > 4 )?

No signal word

L(E)Csp< 100 mg/l and Chronic
BCF> 500 Category 3
(or if absent log I5,> 4 )? No symbol

No signal word

Not classified for
long-term hazard

° Data are preferably to be derived using internatiiy harmonized test methods (e.g. OECD Test Guie|
or equivalent) according to the principles of Gt data from other test methods such as natiorethads may
also be used where they are considered as equiv@ea 4.1.1.2.2 and A9.3.2 of Annex 9).
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4.15.2.2 Decision logic 4.1.4 for mixtures

Follow decision logic 4.1.3 for
non-rapidly degradable substanges

Are there adequate chronic toxicity data availdiolethe (see 4.1.5.2.1) and
mixture as a whole? classify the mixture for
long-term hazard
Apply bridging principles

Are there sufficient data available on the indi (see 4.1.3.4) and
ingredients and similar tested mixtures to adedyate classify the mixture for
characterize the hazard of the mixture? long-term hazard

Apply summation method usin

percentage of ingredients

Are there adequate acute classification and/orciyxiat classified as long-term
available for some or all relevant ingredient$)? (plus acute if absent) hazardo
and classify the mixture

for long-term hazard®
No

Classification not possible due
lack of sufficient data

9 Degradability and bioaccumulation tests of mixtuaee not used as they are usually difficult to iptet, and

such tests may be meaningful only for single smiosg& The mixture is therefore by default regaraedon-rapidly
degradable. However, if the available informatidiows the conclusion that all relevant ingrediepnfsthe mixture

are rapidly degradable) the mixture can for claissifion purposes be regarded as rapidly degradable.

10 In the event that no useable information on acujeasic hazard is available for one or more relevant

ingredients, it is concluded that the mixture canbe attributed a definitive hazard category. listhituation the
mixture should be classified based on the knowreilignts only, with the additional statement tHat% of the
mixture consists of ingredient(s) of unknown hagaodthe aquatic environment”.

1 When adequate toxicity data are available for mibi@n one ingredient in the mixture, the combinedcity
of those ingredients may be calculated using thditavity formula in 4.1.3.5.2 (a). The calculateakicity may be
used to assign that portion of the mixture an atigeard category which is then subsequently usegjatying the
summation method. (It is preferable to calculate tbxicity of this part of the mixture using forchaingredient a
toxicity value that relate to the same species-gr@aig. fish, crustacea or algae) and then to heehighest toxicity
(lowest value) obtained (i.e. use the most seesitithe groups) (see 4.1.3.5.3)).



