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“"CHAPTER 4.1
HAZARDOUS TO THE AQUATIC ENVIRONMENT
41.1 Definitions and general considerations
4111 Definitions

Acute aquatic toxicitymeans the intrinsic property of a substance tinjugious to an
organism in a short-teraquaticexposure to that substance.

[For classification purpose&cute (short-term) hazatd the hazard of a chemical caused
by its acute toxicity to an organism during sherit aguatic exposure to that chemical.

[Acute (short-term) hazardor classification purposes, means the hazard dfeancal
caused by its acute toxicity to an organism dusingrt-term aguatic exposure to that chemical.]

Availability of a substance means the extent to which thigauts becomes a soluble or
disaggregate species. For metal availability, tkier¢ 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 thieh 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 physiobdgyre organism, pharmacokinetics, and route of
exposure. Availability is not a prerequisite foo-availability.

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 faod)

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

Chronic aquatic toxicitymeanspetential-oractualpropertith® intrinsic propertyof a
substance to cause adverse effects to aquaticisnggaduringaguaticexposures which are determined in
relation to the life-cycle of 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 charaalesigea 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.

ECxfis-definedad [means] the concentration associated with X% resmon

[For classification purposelsong-term hazardis the hazard of a chemical caused by its
chronic toxicity following long-term exposure ingllaguatic environmerit.
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[Long-term hazardfor classification purposesieanghe hazard of a chemical caused hy
its chronic toxicity following long-term exposune the aquatic environment.]

NOEC(No Observed Effect Concentratidim|-defined-ak[means] the test concentratio
immediately below the lowest tested concentratidh statistically significant adverse effect. ThOEC
has no statistically significant adverse effect paned to the control.

>

41.1.2 Basic elements

41121 The basic elements for use within thenbaized system are:
(@) acute aquatic toxicity;
(db) chronic aquatic toxicity
(bc) potential for or actual bioaccumulaticamd

(ed) degradation (biotic or abiotic) for organic cheais;-an

41.1.2.2 While data from internationally harmowizest 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 toxitdata 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.

41.1.3 Acute aquatic toxicity

Acute aquatic toxicity would normally be determdngsing a fish 96 hour L& (OECD
Test Guideline 203 or equivalent), a crustaceaispe48 hour E¢ (OECD Test Guideline 202 or
equivalent) and/or an algal species 72 or 96 h@igp EOECD Test Guideline 201 or equivalent). These
species are considered as surrogate for all agaaganisms and data on other species such as Lemna
may also be considered if the test methodologyitalsle.

4.1.164 Chronic aquatic toxicity |

Chronic toxicity data are less available than eclaita 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)}Cx should be used.

4.1.145 Bioaccumulation potential

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

4.1.156.1 Environmental degradation may be biotic or abi@d.g. hydrolysis) and the criteria used
reflect this fact $ee4.1.21011.3). Ready biodegradation can most easily be defiurseng 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 uge of t
results from OECD Test Guideline 306 which is msu&able for marine environments has also been
included. Where such data are not available, a BQI{s)/COD ratie> 0.5 is considered as indicative
of rapid degradation.

4.1.156.2 Abiotic degradation such as hydrolysis, primdegradation, both abiotic and biotic,
degradation in non-aquatic media and proven rapigatiation in the environment may all be considered
in defining rapid degradability. Special guidanae data interpretation is provided in the Guidance
Document (Annex 9).

4.1.1.7 Other considerations

41171 The harmonized system for classifyingnobal substances for the hazards they present
to the aquatic environment is based on a considaraf existing systems listed i#.1.1.743]. The
aquatic environment may be considered in terméi®faguatic organisms that live in the water, ard th
aquatic ecosystem of which they are part. To thetn, the proposal does not address aquatic paolisit
for which there may be a need to consider effeey®hbd the aquatic environment such as the impacts o
human health etc. The basis, therefore, of thetifitation of hazard is the aquatic toxicity of the
substance, although this may be modified by furthirmation 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 solukhjstauces etc., speC|aI gwdance will be neces[sFasy

431273 Two guidance documents (see Annexes 9 and 10) lesw prepared to cover issues
such as data interpretation and the applicaticth@friteria defined below to such groups of suirsa.

Considering the complexity of this endpoint and tireadth of the application of the system, the
Guidance Documents are considered an importantegiem the operation of the harmonized scheme.

[(Asnoted-above-Annex10-is-subjecttovalidatjon.)

[4.1.1.743] Consideration has been given to existing clasgific systems as currently in use,
including the European Union supply and use schémeevised GESAMP hazard evaluation procedure,
IMO scheme for marine pollutants, the European raad rail transport scheme (ADR/RID), the
Canadian and United States of America pesticideesysand the United States of America land tratispor
scheme. The harmonized scheme is considered suftatlise for packaged goods in both supply and use
and multimodal transport schemes, and elements$ wfay be usedor bulk land transport and bulk
marine transport under MARPOL 73/78 Annex Il insaa this uses aquatic toxicity.

4.1.2 Classification criteria for substances

41.2.1 Whilst Fthe harmonized classification system—{fersubstdncensists of three acute
classification categories and four chronic clasatfbn categories the core part of the harmonized
classification system for substances consists #etlacute classification categories and three @hron
classification categories (see Table 4.1.1 (a) @ii{seeFigure—4-11)The acute and the chronic
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classification categories are applied independerilye criteria for classification of a substance in
categoriesAcuteCategeried to 3 are defined on the basis of the acute tigxitata only (EG, or LCsy).
The criteria for classification of a substance 4isterenic categoriesChronic 1 to 3 follow a tiered
approach where the first step is to see if avaslaffiormation on chronic toxicity merits long-tetrazard
classification. In absence of adequate chronicttyxdata, the subsequent step isambine two types of
information, i.e. acute tOXICIty data and enwrommadzfate data (degradablllty and bloaccumulatlata)j
(see F|qure 4.1.1 egyral

4.1.2.42 CotczprChrenie

The system also introduces ‘@&afety net” classification (Category: Chronic féy use
when the data available do not allow classificatimaler the formal criteria but there are neverdsle
some grounds for concern. The precise criterianatedefined with one exception. For poorly water
solubleerganiesubstances for which no toxicity has been demaestralassification can occur if th
substance is both not rapidly degraded and haseatpal to bioaccumulate. It is considered thatsioch
poorly soluble substances, the toxicity may notehbgen adequately assessed in the short-termuest d
to the low exposure levels and potentially slowailptinto the organism The need for this clasdifica
can be negated by demonstratthat the substance does not reqwre cIaSS|f|cauoaquat|c long- term

4.1.2.3 Substances with acute toxicities well belowg/l or chronic toxicities well below 0.1
mg/l (if non-rapidly degradable) and 0.01 mg/l i@#pidly degradable) contribute as ingredients of a
mixture to the toxicity of the mixture even at avlooncentration and should be given increased waigh
applying the summation method (see Note 2 to Taldld and paragraph 4.1.3.5.5.5).

4.1.224 Substances classified under the following critéfiable 4.1.1)will be categorized ag
“hazardous to the aquatic environment”. These rigitdescribe in detail the classification categarie
They are diagrammatically summarized in Tablel2.1.

Figure-Table 4.1.1: Hazard-cCategories for substances hazardous to the aquatiovdéronment
(Note 1)

(8)  Acute toxieity—(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 aquatic 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 rangengego L(E)G, of 100 mg/l through the introduction gf
another category.

(Cont’'d on next page)
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Table 4.1.1: Categories for substances hazardoustite aquatic environment (Note 1) (cont'd)

(b) Long-term aquatic hazard (see also figure 4.1.1)

[0] Non-rapidly degradable substances (Note 4) for whicthere are adequate chronic toxicity data

available
Category Chronic 1: (Note 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 E¢(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 E¢(for crustacea) < 1 mg/l and/or

Chronic NOEC or E¢(for algae or other aquatic plants) <1 mgl/l

(i)  Rapidly degradable substances for which there aredequate chronic toxicity data available

Category Chronic 1: (Note 2)
Chronic NOEC or E€(for fish) < 0.01 mg/l and/or
Chronic NOEC or E¢(for crustacea) < 0.01 mg/l and/or
Chronic NOEC or E¢(for algae or other aquatic plants) < 0.01 mg/l
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 E¢(for algae or other aquatic plants) < 0.1 mg/l
Category Chronic 3:

Chronic NOEC or E€(for fish) < 1 mg/l and/or
Chronic NOEC or E¢(for crustacea) < 1 mg/l and/or

Chronic NOEC or E¢(for algae or other aquatic plants) <1 mgl/l

ii) Substances for which adequate chronic toxicity datare not available

Cateqgory Chronic 1: (Note 2)

96 hr LGy (for fish) < 1 mg/l and/or
48 hr EG (for crustacea) <1 mg/l and/or
72 or 96hr ErG, (for algae or other aquatic plants) <1 mg/lI(Note 3)

and the substance is not rapidly degradable atiedpgK,,.=-4-(unless-the-experimentally
determined-BCHis<500he experimentally determined BCE4$00 (or, if absent, the logyl&=
4). (Notes 4 and 5)

Category Chronic 2;

96 hr LGy (for fish) > 1te-but< 10 mg/l and/or
48 hr EG (for crustacea) > 1te-but< 10 mg/l and/or
72 or 96hr Erg, (for algae or other aquatic plants) > 1te-but< 10 mg/I(Note 3)

and the substance is not rapidly degradable atiedpgK,,.=-4-(unlessthe-experimentally

determined-BCHis<50@nless-the-chronic-toxicity NOECs-are>-1nthd experimentally
determined BCF i& 500 (or, if absent, the log.l{= 4). (Notes 4 and 5)

Category Chronic 3:
96 hr LGy (for fish) > 10te-but< 100 mg/l and/or
48 hr EG (for crustacea) > 10te-but< 100 mg/l and/or
72 or 96hr Erg, (for algae or other aquatic plants) > 10te-but< 100 mg/I(Note 3)
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Table 4.1.1: Categories for substances hazardous tite aquatic environment (Note 1) (cont'd)

and the substance is mapidly degradable and/dhe-logK,,=>-4-(unless-the-experimentally

determhed-BCHis<-500knless-the-chronic-toxicity NOECs-are>-1-nthd experimentally

determined BCF ig 500) (or, if absent, the log.k=> 4). (Notes 4 and 5).

(c) ‘“Safety net” classification

Cateqgory Chronic 4:

Poorly soluble substances for which no acute toxisirecorded at levels up to the water soluhility
and which are not rapidly degradable and have &lpg 4, indicating a potential to bioaccumulate, wil b
classified in this category unless other sciengfiidence exists showing classification to be usssary.

Such evidence would include an experimentally deitged BCF < 500, or a chronic toxicity NOECs > 1
mg/l, or evidence of rapid degradation in the emwinent.

ble—ceuie sl s 00 /] Chrenis
city-{ =
Unless-Box-7
plotoo o bl A
NOTE 1. The organisms fish, crustacea and algae are temeslirrogate species covering a range

of trophic levels and taxa, and the test metho@shaghly standardized. Data on other organisms n
also be considered, however, provided they reptesmuivalent species and test endpoints.

ay
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NOTE 2: When classifying substances as Acute 1 and/orriihioit is necessary at the same time
to indicate an appropriate M factor (see 4.1.3.5)30 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, consitiena
should be given to whether this toxicity is repreave of the toxicity to aquatic plants. Wherean be
shown that this is not the case, professional juglgnshould be used in deciding if classificationidtl
be applied. Classification should be based on th@s§ In circumstances where the basis of the&C
not specified and no Eggis recorded, classification should be based onahest EG, available.

NOTE 34. Lack of rapid degradability is based on either alaf ready biodegradability or other
evidence of lack of rapid degradatioVhen no useful data on degradability are availal#aher
experimentally determined or estimated data, théstnce should be regarded as not rapidly

degradable.

NOTE 45: Potential to bioaccumulate, based on an expertaignderived 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 aadured BCF values
take precedence over logalues.

adequate chront
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 rapebdadation

Assess both:
(a) according to the criteria given in Table 4.h){ij or

Are there ) 4.1.1(b)(ii) (depending on information on rapid
adequate chronic Yes degradation), and
toxicity data available ",
for one or two (b) (if for the other trophic level(s) adequate tediéshot-
trophic levels? termy] toxicity data are available) according to theegia

given in Table 4.1.1(b) (iii),

and classify according to the most stringent outeom

No

Are there

adequate acute Yes ) . - i
toxicity data Classify according to the criteria given in Tablé.4(b) (iii)
available?
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4.1.235 The system for classification recognizes that tuge intrinsic hazard to aquatit
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 tfiehrenig-[long-term] hazard and therefore separhgzard categories are defined fpr
both properties representing a gradation in thelle¥ hazard identified. The lowest of the avaiabl
toxicity valuesbetween and within the different trophic levelslfi crustacean, alga®jll normally be |
used to define the appropridtazard category(ies). There may be circumstancegver, whera weight

of evidence approach may be u.sAdute toxicity data are the most readlly avallaamd the tests used
are the most standardizée: tee . |

4.1.246 Acute toxicity represents a key property in definthe hazard where transport of largje
guantities of a substance may give rise to shomt-tdéangers arising from accidents or major spiage
Hazards categories up to L(E)®@alues of 100 mg/l are thus defined although categaip to 1000 mg/l
may be used in certain regulatory frameworks. Tatgory Acute 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.

4.1.257 For packaged substances it is considered thaprtheipal 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 possibhe aquatic environment following normal use and
disposal. At toxicity levels above this, it is catesed that théshertterrd-[acute]toxicity itself does not|
describe the principal hazard, which arises from tmncentrations causing effects over a longer time
scale. Thus, a number of hazard categories areedkfivhich are based on levels of chronic aquatic
toxicity. Chronic toxicity data are not availabler fmany substances, however, andhose caset is |
necessary to use the available data on acute typtacestimate this property. The intrinsic proprtof a
lack of rapid degradability and/or a potential todoncentrate in combination with acute toxicityyntee
used to assign a substance tehasniclong-termhazard category. Where chronic toxicity is avasalpl
showing NOECs greaterthan water solubility or greater thanl mg/l, this would indicate that n
classification ire-any of the long-ternshronichazard categegies1 to 3would be necessary. Equally, fgr
substances with an L(E}§&> 100 mg/I, the toxicity is considered as insuffiti to warrant classification

in most regulatory systems.

4.1.278 Recognition is given to the classification goafsMARPOL 73/78 Annex I, which]|
covers the transport of bulk quantities in shipgk$a which are aimed at regulating operationaltdisges
from ships and assigning of suitable ship typesyT@ho 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 andnmredian toxicity.



UN/SCEGHS/16/INF.4

page 10
4.1.289 Aquatic toxicity
4.1.289.1 The organisms fish, crustacea and algae aredtest 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 represenvagut species and test endpoints. The algal dgrowt
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 g reported, this value may be used in the same way

4.1.289.2 Aquatic toxicity testing, by its nature, invobsthe dissolution of the substance under test
in the water media used and the maintenance dditdesbioavailable exposure concentration over the
course of the test. Some substances are diffioulie$t 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.

4.1.2910 Bioaccumulation

It is the bioaccumulation of substances within da@atic organisms that can give rise to
toxic effects over longer time scales even whemwaatvater 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 supportngsa cut-off value of log ki, = 4 is intended to identify
only those substances with a real potential todnoentrate. 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 bioconcentrationSome relationships can be
observed between chronic toxicity and bioaccumoiatpotential, as toxicity is related to the body
burden.

4.1.22011 Rapid degradability

4.1.210111 Substances that rapidly degrade can be quiekiyoved 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 wager h
the potential to exert toxicity over a wide tempaaad spatial scale. One way of demonstrating rapid
degradation utilizes the biodegradation screenesgstdesigned to determine whether a substance is
“readily biodegradable”. Thus a substance whichseasthis screening test is one that is likely to
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 abadly in the aquatic environment by > 70% in 28 slay
Thus, if degradation could be demonstrated undérammentally realistic conditions, then the detion

of “rapid degradability” would have been met. Madggradation 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 doutidt the criteria for classification as hazardadsthe
aquatic environment.

4.1.210112 It must be recognized that environmental dediadamay be biotic or abiotic (e.g.
hydrolysis) and the criteria used reflect this fdequally, it must be recognized that failing tleady
biodegradability criteria in the OECD tests doesmean that the substance will not be degradedilsapi
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in the real environment. Thus where such rapid atdagion can be shown, the substance should be
considered as rapidly degradable. Hydrolysis cacobsidered if the hydrolysis products do not fulfe
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 a/tiee substances are inhibitory to microbial afstivi

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

4.1.21011.3 Substances are considered rapidly degradateienvironment if the following criterig
hold true:

(& If in 28-day ready biodegradation studies, fiiiowing levels of degradation are
achieved: |

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

(i) tests based on oxygen depletion or carbon dioxieleeigtion: 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%b 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 #able to demonstrate that the
substance can be degraded (biotically and/or ahkibt) in the aquatic
environment to a level >70% within a-28ay period. |

4123112 I norganic compounds and metals |

4.1.231121 For inorganic compounds and metals, the conalegdegradability as applied to organlc
compounds has limited or no meaning. Rather thestanbe may be transformed by normal
environmental processes to either increase or dgerhe bioavailability of the toxic species. Etyutde
use of bioaccumulation data should be treated eétk. Specific guidance will be provided on howsthe
data for such materials may be used in meetingeitp@irements of the classification criteria.

4.1.241122  Poorly soluble inorganic compounds and metalg beacutely or chronically toxic ir
the aquatic environment depending on the intritsxecity of the bioavailable inorganic species d@hd
rate and amount of this species which may entemsol A protocol for testlng these poorly soluble

materials is included in Annex 10 vahd f
the OEM.]
4.1.2.13 Use of QSARs

While experimentally derived test data are prefgrrwhere no experimental data are
available, validated Quantitative Structure ActivRelationships (QSARS) 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 applicabilityeawrell
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characterized. Reliable calculated toxicity andkqg values should be valuable in the safety net cantex
QSARs for predicting ready biodegradation are mbtsyfficiently accurate to predict rapid degrantati

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)
Adegquate 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 Cateqgory: Chronic 1
L(E)Cs0<1.00 NOEC or EG=<0.1 NOEC or EG<0.01 L(E)Cso< 1.00 and lack of rapid

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

Cateqgory: Acute 2 Cateqgory: Chronic 2 | Category: Chronic 2 Category: Chronic 2
1.00 < L(E)Gq< 0.1 <NOECorEC< |0.01 <NOECorEE< 1.00 < L(E)Gq< 10.0 and lack of
10.0 1 0.1 rapid degradability and/or

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

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

NOTE 1la: 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 expental data).

NOTE 2: Substances are classified in the various chromitegories unless there are adequate
Heng-terml [chronic] toxicity data available for all three tmhic levels above the water solubility or
above 1 mg/l. (“Adequate” means that the data sidfitly cover the endpoint of concern. Generallg th

would mean measured test data, but in order tochuonecessary testing it can, on a case-by-cass,bas
also be estimated data, e.g. (Q)SAR, or for obviages expert judgment).

NOTE 2a3:  Chronic toxicity band based on NOE& equivalent E¢ values in mg/l for fish or
crustacea or other recognized measuresferg-term}-[chronic] toxicity.

NOTE 4: The system also introduces a “safety net” clasatfbn (referred to as category Chronic
4) for use when the data available do not allowsslication under the formal criteria but there are
nevertheless some grounds for concern.
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NOTES5: For poorly soluble substances for which no acutecity has been demonstrated at the
solubility limit, and are both not rapidly degradead have a potential to bioaccumulate, this catgg
should apply unless it can be demonstrated thasthistance does not require classification for digu
long-term hazards.

4.1.3 Classification criteria for mixtures

4.1.3.1 The classification system for mixtures eewal classification categories which are used
for substancesmeaningcategoriesAcute Categeriesl to 3 and Chroni€ategeriesl to 4. In order to|
make use of all available data for purposes ofsiidag the aquatic environmental hazards of the
mixture, the following assumption has been madeiswagplied where appropriate

The “relevant ingredients” of a mixture are thegleich are present in a concentration
equal to or greater thar0.1% (w/w) for ingredients classified as Acute and/or Chrdne&nd equal to 0
greater than 1% (w/w) for other ingredignisless there is a presumption (e.g. in the chbagbly toxic
ingredients) that a ingredient present at a comaton less than 0.1%19%- can still be relevant for|
classifying the mixture for aquatic environmentatéards.

4.1.32 The approach for classification of aquaitvironmental hazards is tiered, and is
dependent upon the type of information availabtetie mixture itself and for its ingredients. Elertgeof
the tiered approach include classification basedtested mixtures, classification based on bridging
principles, the use of “summation of classifiedredjents” and/or an “additivity formula”. Figurel42
outlines the process to be followed.

Figure 4.1.2: Tiered approach to classification ofmixtures for acute
and ehrenie-long-term aquatic environmental hazards |

Aquatic toxicity test data available on the mixtureas a whole

No Yes CLASSIFY for
acutethronic-toxieitylong-

> termhazard (see 4.1.3.3)

Sufficient data Yes Apply bridging principles CLASSIFY

available on similar (see 4.1.3.4) for acutethronic |

mixtures to estimate ’ ’ toxieitylong-termhazard

hazards

No

Either aquatic toxicity Apply summation method (see

or classification data 4.1.3.5.5) using:

available for all Yes (a) Percentage of all ingredients CLASSIFY

relevant ingredients classified as “Chronic” for acutethronic |
—> (b) Percentage of ingredients  —®  texicitylong-termhazard
classified as “Acute”
(c) Percentage of ingredients
with acute toxicity data:

No apply additivity formula |
(see 4.1.3.5.2) and convert
the derived L(E)Gp or
EgNOECmto the
appropriate “Acute’dr
“Chronic” category

v
Use available hazard Apply summation method and/or CLASSIFY

data of known > additivity formula (see 4.1.3.5) > for acute long-ternchronic
ingredients and apply 4.1.3.6 toxieity hazard
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4.1.3.3 Classification of mixtures when_toxicity data are available for the complete mixture
41331 When the mixture as a whole has beeedest determine its aquatic toxicitihis

information can be used for classifying the mixtbean-be-classifie@dccording to the criteria that have
been agreed for substangkst-enlyforacute-toxicityThe classification shouldbrmallybe based on the
data for fish, crustacea and algae/pldste 4.1.1.3 and 4.1.1.%Yhen adequate acute or chronic data for
the mixture as a whole are lacking, “bridging piphes” or “summation method” should be appli¢see

decisionlogic4-1.5.2.2 anphragraphs4-1.3.4-and-4-1.3)b ([see paragraphs 4.1.3.4 and 4.1h8
decision logic 4.1.5.2.2)].

4.1.3.3.2 The long-term hazard classification ofxtomes requires additional information on

deqradabllltv and in certain cases bloaccumulmmﬁw\%m

ewwenmental—fate—data—a%%qee;dadd—t There are no degradablllty and bloaccumulatlon data
mixturesas a wholek 5
dDegradability and bKaccumuIatlon testef—for mlxturesare not used as thev are usually dlffICU|t to

interpret, and such tests maydsmnotbe-interpreted:-they-ameaningful only for single substances.

4.1.3.323 Classification for categories Acute 1, 2 and 3

(&) _When there are adequate acute toxicity test (afs, or EG) available for the
mixture as a whole showing L(E3¢&< 100 mg/l:

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

(b) When there are acute toxicity test datass} or EGq(S) available for the mixture
as a whole showing L(E}gs)>100 mg/l, or above the water solubility:

No need to classify for acute hazard

4.1.3.34 Classification for categories Chronic 1, 2 and 3

(a) When there are adequate chronic toxicity da@ or NOEC) available for the
mixture as a whole showing EGr NOEC of the tested mixturelma/l:

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

(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&@, (or NOEC) available for the
mixture as a whole showing ETs) or NOEC(s) of the tested mixture >1 mg/l or
above the water solubility:
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No need to classify for long-term hazard, unlessdhare nevertheless reasons for
concern
4.1.3.3.5 Classification for category Chronic 4

If there are nevertheless reasons for concern:

Classify the mixture as Chronic 4 (safety net gifastion) in accordance with Tabl

4.1.1(c)

1”4

L=t LT er 20 or the toctod mmbdnr o A00mc/l onc DO=0 of e Lot

41.3.4 Classification of mixtures when [toxicity] data are not available for the complete |
mixture:

bridging principles

4.1.34.1 Where the mixture itself has not beemeteso determine its aquatic environmental
hazard, but there are sufficient data on the idldiai ingredients and similar tested mixtures tajadéely
characterize the hazards of the mixture, this dalfabe used in accordance with the following agree
bridging principles. This ensures that the clasaifon process uses the available data to the egteat
extent possible in characterizing the hazards eftixture without the necessity for additional itegtin
animals.
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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 hazargsdiaation than the least toxic original ingrediand
which is not expected to affect the aquatic hazafdgher ingredients, then the mixture may besifesl
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 omigtor
substance.

41343 Batching

The aquatic hazard classification of one productatch of a complex mixture can be
assumed to be substantially equivalent to that rmftteer production batch of the same commercial
product and produced by or under the control ofsdi®e 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.

4.1.3.4.4 Concentration of mixtures which are classified witile 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&ixtu
should be classified with the same classificatiategory as the original mixture without additional
testing.

4.1.3.45 Interpolation within one toxicity category

If mixtures A and B are in the same classificat@ategory 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 samegoateas 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 mixturg¢ équals that of ingredient C in
mixture (ii);

(d) Classification for A and C are available angl 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 (i) if tane (i) is already characterized by testing
and both mixtures would be classified in the saategory.
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4.1.35 Classification of mixtures when [toxicity] data are available for all ingredients or only |
for some ingredients of the mixture
4.1.35.1 The classification of a mixture is baged 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 combinatiopath ingredients that are classified (as Acute 1,
2, 3 and/or Chronic 1, 2, 3, 4) and those for whaclequatdtoxicity] test data is available. Whenp
adequate toxicity data-areavailable for more than one ingredient in the mietuhe combined toxicity

of those ingredients may be calculated usmg thevflmg add|t|V|ty formules (a) or (b) depending on the
nature of the toxicity data:s

(a) Based on [acute] aquatic toxicity:

3 Ci -y Ci
L(E)Cso, “n L(E)Cs
where:
G = concentration of ingredient i (weight percenjage

L(E)Csq = frmgi)-LCso or EGyofor ingredient j in (ma/l);

n number of ingredients, and i is runningnird to n
L(E)Cso, L(E) Goof the part of the mixture with test data

—ahe-The calculated toxicity may be used to assign tloatign of the mixture an

acute hazard category which is then subsequendl¢ usapplying the summation
method;

(b) Based on chronic aquatic toxicity:

ZU+ZQZZ Ci Y i

EGQNOECn  4“ NOECi “~ 0.1x NOEC]

where:

G =  concentration of ingredient i (weight percenjag@vering the
rapidly degradable ingredients;

Ci = concentration of ingredient j (weight pertzere) covering the non-
rapidly degradable ingredients;

NOEG =  NOEC (or other recognized measuresfenfrterm-toxiciy}
[chronic toxicity]) for ingredient i covering thapidly degradable
ingredients, in mg/l;

NOEG = NOEC (or other recognized measuresieng-term-toxicity}

[chronic toxicity]) for ingredient | covering theon-rapidly
degradable ingredients, in mg/l;

n = number of ingredients, and i and | are nugifrom 1 to n;
EgNOEG, = Equivalent NOEC of the part of the mixture wiglst data;
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The equivalent toxicity thus reflects the fact thah-rapidly degrading substances
are classified one hazard category level more ‘t&8viban rapidly degrading
substances.

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

4.1.35.3 When applying the additivity formula fmart of the mixture, it is preferable to calculate
the toxicity of this part of the mixture using feach ingredient toxicity values that relate to shene
speciegaxonomic groudi.e. fish,daphniacrustacear algae) and then to use the highest toxicity élstw
value) obtained (i.e. use the most sensitive oftltiheespedesgroupy. However, when toxicity data for
each ingredient are not available in the s3speeies[taxonomic group] the toxicity value of each
ingredient should be selected in the same manaétdkicity values are selected for the classiiorabf
substances, i.e. the higher toxicity (from the ngmsisitive test organism) is used. The calculatedea
and chronictoxicity may then be used to classify this parttled mixture as Acute 1, 2 or &d/or
Chronic 1, 2 or 3ising the same criteria described for substances.

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

4.1.355 Summation method
41.355.1 Rationale

4.1.355.1.1 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 Acute&Chfonic 1 to Acute 3/Chronic 3 together.

| 41.355.1.2 When a mixture contains ingrediertssified ascategery-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
degradablegontribute to the toxicity of the mixture even abw concentration (see al€tlassification
of hazardous substances and mixtuire<hapter 1.3, 1.3.3.2.1). Active ingredientspisticides often
possess such high aquatic toxicity but also sorer@ubstances like organometallic compounds. Under
these circumstances the application of the norraéoff values/concentration limits may lead to an

| “underclassification” of the mixture. Therefore, multiplg 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 mesuoverrides a less severe classification,
e.g. a classification with Chronic 1 overrides assification with Chronic 2. As a consequence the
classification procedure is already completedéf tbsult of the classification is Chronic 1. A meevere
| classification than Chronic 1 is not possibtberefore it is not necessary to undergo the éurth
classification procedure.

| 41.355.3 Classification farecategories Acute 1, 2 and 3



UN/SCEGHS/16/INF.4
page 19

4.1.355.3.1 First, all ingredients classified Asute 1 are considered. If the sum f{ihe
concentrations (in %) offhese ingredients i3 25% the whole mixture is classified as Acute 1thi
result of the calculation is a classification of tmixture as Acute 1, the classification process is
completed.

4.1.3.5.5.3.2 In cases where the mixture is natsified as Acute 1, classification of the mixtase
Acute 2 is considered. A mixture is classified ast® 2 if 10 times the sum fihe concentrations (in %1
of] all ingredients classified as Acute 1 plus the safnfithe concentrations (in %) ofll ingredients
classified as Acute 2 8 25%. If the result of the calculation is classfion of the mixture as Acute 2,
the classification process is completed.

4.1.3.5.5.3.3 In cases where the mixture is ragsified either as Acute 1 or Acute 2, classifarabf
the mixture as Acute 3 is considered. A mixturelassified as Acute 3 if 100 times the sumtoe
concentrations (in %) ofll ingredients classified as Acute 1 plus 10 tirttessum ofthe concentrations
(in %) of] all ingredients classified as Acute 2 plus the soinjthe concentrations (in %) ofall
ingredients classified as Acute 3>25%.

4.1.3.5.5.34 The classification of mixtures fazute hazards based on this summation[tbé
concentrations oftlassified ingredients is summarized in Table281.

Table 4.132: Classification of a mixture for acute hazards basd on summation offthe
concentrations of¢lassified ingredients

Sum of [the concentrations (in %) 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 farecategories Chronic 1, 2, 3 and 4 |
4.1.3.5.5.4.1 Firstall ingredients classified as Chronic 1 are cogr@d. If the sum ofthe

concentrations (in %) dhese ingredients s 25% the mixture is classified as Chronic 1. If tesult 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 classifiedGisonic 2 if 10 times the sum fhe concentrations
(in %) of] all ingredients classified as Chronic 1 plus thensof [the concentrations (in %) ofll
ingredients classified as Chronic 2i125%. If the result of the calculation is classfion of the mixture
as Chronic 2, the classification process is coraglet

41.355.4.3 In cases where the mixture is nostsdiad either as Chronic 1 or Chronic 2,
classification of the mixture as Chronic 3 is cdesed. A mixture is classified as Chronic 3 if 1Dfes
the sum ofithe concentrations (in %) ofjll ingredients classified as Chronic 1 plus 10esnthe sum of
[the concentrations (in %) ofll ingredients classified as Chronic 2 plus thm saf [the concentrations
(in %) of] all ingredients classified as Chronic 3>i25%.
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4.1.3.5.5.4.4 If the mixture is still not classifien either category Chronic 1, 2 or 3, classifmatof
the mixture as Chronic 4 should be considered. ¥umé is classified as Chronic 4 if the sum of [t
concentrations (in %) offerceragesof ingredients classified as Chronic 1, 2, 3 angl>425%.

4.1.3.5.5.45 The classification of mixtures &weniclong-termhazards based on this summation of
[the concentrations ofjlassified ingredients is summarized in Table3#.1.

Table 4.134: Classification of a mixture for ehroniclong-term hazards based on summation
of [the concentrations of]classified ingredients

Sum of [the concentrations (in %) aiffigredients 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

CategeryAcute 1or Chronic lingredients withacutetoxicities well below 1 mg/and/or
chronic toxicities well below 0.1 mg/l (if non-raily degradable) and 0.01 mg/I (if rapidly degraéabl
may influence the toxicity of the mixture and shibule given increased weight in applying the
summation method. When a mixture contains ingrdgietassified as Acute or Chronic 1, the tiered
approach described in 4.1.3.5.5.3 and 4.1.3.5l04dld be applied using a weighted sum by multipgyin
the concentrations of Acute dnd Chronic lingredients by a factor, instead of merely addipgthe
percentages. This means that the concentratioda@ité 1” in the left column of Tablgd32 [4.1.3]
and the concentration of “Chronic 1” in the lefiwuon of Tablef4-1-3 [4.1.4] are multiplied by the
appropriate multiplying factor. The multiplying tacs to be applied to these ingredients are defined

| using the toxicity value, as summarized in Table44s below. Therefore, in order to classify a mixture

containing Acute/Chronic 1 ingredients, the classifieeds to be informed of the value of the Mdaat
order to apply the summation method. Alternativéihe additivity formula (see 4.1.3.5.2) may be used
when toxicity data are available for all highly toxngredients in the mixture and there is conwvigci
evidence that all other ingredients, including thésr which specific acutand/or chronidoxicity data
are not available, are of low or no toxicity andrdi significantly contribute to the environmerftalzard

of the mixture.

Table 4.145: Multiplying factors for highly toxic ingredients of mixtures

Acute toxicity M factor Chronic toxicity M factor
L(E)Csovalue Multiphyin- NOEC value NRD? RD"
g factor ingredients | ingredients
My
0.1<L(E)Go=1 1 0.01 < NOEC<0.1 1 -
0.01 <L(E)Gp=0.1 10 0.001 < NOEC<0.01 10 1
0.001 < L(E)Gp<0.01 100 0.0001 < NOEG< 0.001 100 10
0.0001 < L(E)Go< 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)

a

Non-rapidly degradable

b

Rapidly degratdable




UN/SCEGHS/16/INF.4
page 21
4.1.3.6 Classification of mixtureswith ingredients without any useable information |
In the event that no useable information on aane/or chronic aquati¢hazard
[toxicity] is available for one or more relevant ingredieittss concluded that the mixture cannot e
attributed (a) definitive hazard category(ies)thrs situation the mixture should be classifiedeabaen
the known ingredients only, with the additional tetaent that: “x % of the mixture consists of
ingredient(s) of unknown hazards to the aquatigrenment”.
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 préoaaty statements and pictograms which can be used
where allowed by the competent authority.

Table 4.156: Label elements for hazardous to the aquatic envanment

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 aquatiq  May cause long
statement aquatic life with life with long life with long lasting harmful
long lasting effectg  lasting effects lasting effects | effects to aquatic lifg
4.1.5 Decision logic for substances and mixtures k@rdous to the aquatic environment

The decision loggwhich follows is-arenot part of the harmonized classification systs

butis-areprovided here as additional guidance. It is strpmgtommended that the person responsible
classification study the criteria before and duniisg of the decision logic.

4.1.5.1

Acute (short-term) aquatic hazard classifation
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| 4.1.5.11 Decision logic 4.1.1 for substances and mixtures hazardous to the aquatic environment

Value for the
L(E)C5o of the
mixture from

Substance: Is there sufficient information (toxicity, degiatibn,
bioaccumulation) for classificati®?

5

Acute
Category 1
Acute Does it have a:
(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 Er¢g (algae or other aquatic plants) mg/I? Warning

Acute Does it have a:
(@) 96 hr LGy (fish) < 10 mg/l; and/or Acute

(b) 48 hr EGy (crustacea¥x 10 mg/l; and/or Category 2
(c) 72 or 96 hr Erg; (algae or other aquatic plangs)i0 mg/I?

No

(Cont’'d on next page

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

analogy decisions (see A9.6.4.5 in Annex 9)

| 2 Labelling requirements differ from emegulatory system to another, and certain clasatfon categories may
only be used in one or a few regulations.
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Acute Does it have a:

(&) 96 hr LGy (fish) < 100 mg/l; and/or Acute
(b) 48 hr EG (crustaceayx 100 mg/l; and/or Category 3
(c) 72 or 96 hr Erg; (algae or other aquatic plantgs100 mg/I?

No
Not classified

[

(Cont'd on next page)

2 Labelling requirements differ from one regulatsgstem to another, and certain classification categs 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?

No Values from mixtures/decision logic 4.1.2

Acute
Acute Category 1
Does it have a 96 hr Lg(fish), 48 hr EG, (crustacea), %
or 72 or 96 hr Er¢; (algae or other aquatic plants)
<1 mg/l? )
Warning

=

Acute

Does it have a 96 hr Lg(fish), 48 hr EGy Acute

(crustacea), or 72 or 96 hr ExCalgae or Category 2

other aquatic plants)

<10 mg/I?
=

Acute
Does it have a 96 hr g Acute
(fish), 48 hr EG, (crustacea), Category

or 72 or 96 hr Erg (algae or
other aquatic plants)
< 100 mg/I?

Not classified
for Acute

| (Cont’d on next page)

2 Labelling requirements differ from one regulategstem to another, and certain classification cate&g may

only be used in one or a few regulations.
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Classify in
Can bridging principles be appliei Yes aggtrgg(r)lgte

Use all available ingredient information in the snation method as follows

(a) For ingredients with available toxicity valueépply the additivity formula (decision logic 42}.
determine the toxicity category for that part af thixture and use this information in the
summation method below;

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

Acute
Category 1
Sum of[the concentrations (in %) offigredients classified as:
Acute 1x M "> 25%7?

Warning

Sum offthe concentrations (in %) oifigredients

classified as:

Sum offthe concentrations (in %) of] Acute
ingredients classified as: Category 3
(Acute 1x M " x 100) + (Acute % 10) +

Acute
Category 2

EZ]

Not classified
for Acute

(Cont'd on next page)

#3If not all ingredients have information, includeetstatement “x % of the mixture consists of ingnets(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 ingexds do not
significantly contribute to the hazard of the migtuthen the additivity formula may be applied (4e£3.5.5.5). In
this case and other cases where toxicity valuesaaaglable for all ingredients, the acute classtion 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 Mixturesdecisiontogic4-12 (additivityformula)] [Decision logic 4.1.2 for mixtures
(additivity fornula)]

Apply the additivity formula:
Z Ci — z Ci
L(E)Cso, “n L(E)Csy

where: H Value to mixture
G = concentration of ingredient i (weight percentage) decision logic 4.1.1

‘ L(E)Csq = (mgH)LCsoor EGofor ingredient iin (mg/l)

n = number of ingredientand i is running from 1 to n

L(E)Cso, = L(E)Gsoof the part of the mixture with test data
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4.1.5.2 Long-term [hazard] aquatic classification

4.1.5.2.1 -Mbduresl decision logic 4.1.3 (a) for substances

Go to decision logic 4.1.3 (b

Are there adequate chronic toxicity data

available for all three trophic level3?

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

Are there adequate acUteherttermy toxicity

|
data available for those trophic levels for whi ﬁ Go to decision logic 4.1.3 (
chronic toxicity data are lacking?
u Chronic

Category 4

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

> Data are preferably to be derived using internatithy harmonized test methods (e.g. OECD Test

Guidelines or equivalent) according to the prineplof GLP, but data from other test methods such as
national methods may also be used where they arsidered as equivalent (see 4.1.1.2.2 and A9.3.2 of
Annex 9).

® See Figure 4.1.1.
" Follow the flowchart in both ways and choosertiwst stringent classification outcome.

Note that the system also introducessafety net” classification (referred to as CatagoChronic
4) for use when the data available do not allowsslcation under the formal criteria but there are
nevertheless some grounds for concern.

8
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4452114 [4.1.5.2.2]Decision logic 4.1.3 (b) for substances (when adégghronic toxicity data are
available for all three trophic levels)

Is the substanc

rapidly Yes < NOEC< 0.1 mg/l? 5
degrmdanle? \__> NOEC< 0.01 mg/li. <0.1mg NOEC< 1 mg/I? '

Chronic
Category 1

Yes Yes|
NOEC< 0.1 mg/l? ' %
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

5 Data are preferably to be derived using interoatilly harmonized test methods (e.g. OECD Test
Guidelines or equivalent) according to the prineiplof GLP, but data from other test methods such as
national methods may also be used where they arsidered as equivalent (see 4.1.1.2.2 and A9.3.2 of
Annex 9).
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available for all three trophic levels)

4.1.5.2.3 Decision logic 4.1.3 (c) for substances (when adéguchronic toxicity data not are‘

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

" L(E)Cso < 100 mg/lj.

No
Chronic
Category 1
Yes Yes
L(E)Cs0< 1 mg/l and
BCF> 500 @
(or if absent log I, > 4 )? Warning

Assign M factor
according to

table 4.1.5
Chronic
Category 2
L(E)Cs0< 10 mg/l and
' BCF> 500 Yes
(or if absent log I§,> 4 )?
No signal word

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

No signal word

Not classified for
long-term hazard

> Data are preferably to be derived using internatily harmonized test methods (e.g. OECD Test

Guidelines or equivalent) according to the prineiplof GLP, but data from other test methods such as
national methods may also be used where they arsidered as equivalent (see 4.1.1.2.2 and A9.3.2 of
Annex 9).
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4.1.5.2.2 MixturesDdecision logic 4.1.34-(Chrenicclassification) for mixtures

Follow decision logic 4.1.3 for
non-rapidly degradable substanges

Are there adequate chronic toxicity data availdbtehe (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 indiatu (see 4.1.3.4) and
ingredients and similar tested mixtures to adedyate classify the mixture for

long-term hazard

characterize the hazard of the mixture?

Apply summation methof{see
4.1.3.5.5)]using [the

Are there adequate acute classification and/ociiyxilata concentrations (in %)]
available for some or all relevant ingredi¢ats percentageof ingredients.
classified aseng-term-[chronic,
No

or, if absent, acute]

s
and classify the mixture

Classification not possible due
lack of sufficient data

" Forexplanation-of M-factorsee 4.1.3.5.5.5.

° Degradability and bioaccumulation tegtsf}-[for] mixtures are not used as they are usually difficalt

interpret, and such tests may be meaningful omsifagle substances. The mixture is therefore Bguderegarded

as non-rapidly degradable. However, if the avaddhformation allows the conclusion that all reletvangredients

of the mixture are rapidly degradapléhe mixture canfor classification purposesbe regarded as rapidly
degradable.

10 In the event that no useable information on agae/or chroniclaquaticthazard-[toxicity] is available for
one or more relevant ingredients, it is concludedt tthe mixture cannot be attributéd) definitive hazard
categor{(ies)]. In this situation the mixture should be classifizased on the known ingredients only, with the
additional statement that: “x % of the mixture detss of ingredient(s) of unknown hazards to the atiqu
environment”.

1 When adequate toxicity data are available for ntba@ one ingredient in the mixture, the combinedcity

of those ingredients may be calculated using thtigidy formula[s] -(a) or (b)in 4.1.3.5.2{a)}, depending on the
nature of the toxicity datalhe calculated toxicity may be used to assign ploation of the mixture an acufer
long-term]hazard category which is then subsequently usegitying the summation method. (It is preferable to
calculate the toxicity of this part of the mixtunsing for each ingredient a toxicity value thatatelto the same
[specieggroug-[taxonomic group](e.g. fish, crustacea or algae) and then to usditfhest toxicity (lowest value)
obtained (i.e. use the most sensitive of[theee]groups) (see 4.1.3.5.3)).
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