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| ntroduction

1. One of the terminology issues identified by itfermal working group on implementation
was the use of the term “chemical” in the GHS.

2. The informal group considered that “chemical’swesed in the GHS to mean “substance(s)”
or “mixture(s)” and suggested that a definitionibeluded in Chapter 1.2, in order to avoid any
ambiguity.

3. The group also discussed whether the term “oteinshould be revised to “substance(s)”
or “mixture(s)”, as appropriate, throughout the GH8t there was not consensus on this issue, as
not all members of the group considered that shelmges were necessary.

4, Since the secretariat volunteered to studydsee and to identify any possible solutions, the
informal working group concluded that the Sub-Comtesi would be invited to consider the
proposal by the secretariat.

Proposal

5. Taking into account the interpretation giventbg informal working group the following
definition for “chemical” is proposed:

“Chemicalis a collective term used to designate substaandsmixtures, as defined in the
GHS, as well as chemical products.”
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The Sub-Committee may wish to consider adoptiegpttoposed definition to be included in
Chapter 1.2 of the GHS.

6. Extracts from the relevant paragraphs of the @G where “chemical” is used, together
with the proposed changes, when applicable, am@deped hereafter for consideration of the Sub-
Committee.

7. The secretariat would like to note that in maages, the proposed changes will contribute
to the consistent use of the terminology within\eeg paragraph or section (e.g.: 3.9.2 and A9.3.5)
irrespective of the Sub-Committee’s decision remaythe proposed definition for “chemical”.

Proposed amendments to the GHS té@dew or amended text is shown in blue. Deleted igext
crossed out.

Chapter 1.1

| 1.1.1.1 The use of chemisapreductd to enhance and improve life is a widespread practi
worldwide. But alongside the benefits of these puts, there is also the potential
for adverse effects to people or the environmestaAesult, a number of countries
or organizations have developed laws or regulationsr the years that require
information to be prepared and transmitted to theseg _chemicalsthrough labels
or safety data sheets (SDS). Given the large nunolbechemicad fproducts
available, individual regulation of all of them semply not possible for any entity.
Provision of information gives those using chensdak identities and hazards of
these_chemicalsand allows the appropriate protective measurdsetonplemented
in the local use settings.

1.1.1.2 While these existing laws or regulationg a&milar in many respects, their
differences are significant enough to result iffeddnt labels or SDS for the same
| produetchemicalin different countries. Through variations in défons of hazards,
a chemicalmay be considered flammable in one country, btitamother. [....]. In
addition, given the complexity of developing andimeining a comprehensive
system for classifying and labelling chemicaitsny countries have no system at all.

1.1.1.3 Given the reality of the extensive glolatle in_chemicalsand the need to develop
national programs to ensure their safe use, trahspad disposal, it was recognized
that an internationally-harmonized approach to sifesition and labelling would
provide the foundation for such programs. Once t@s) have consistent and
appropriate information on the chemicdtsey import or produce in their own
countries, the infrastructure to control chemiegbosures and protect people and the
environment can be established in a comprehensarmer.

1.1.1.4 (c) “Reduce the need for testing and eatedo of chemicatsand

(d) Facilitate international trade in_chemicaliose hazards have been properly
assessed and identified on an international basis.
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1.1.1.6 (b) The hazard classification process sefgimcipally to the hazards arising from the

intrinsic properties ofchemicals elements—and—compeounds—and—mixtures—tHer¢o

whether natural or syntheluc

(d) The scope of harmonization includes both hhzdassification criteria and
hazard communication tools, e.g. labelling asgbmicalsafety data sheetd,
takin?2 into account especially the four existingteyns identified in the ILO
report;

(h) Validated data already generated for the flagason of chemicalsunder the
existing systems should be accepted when reclasgifiiese chemicalsnder
the harmonized system;

() A new harmonized classification system mayuieg] adaptation of existing
methods for testing of chemicals

1.1.2.2 [...]. In addition, decision logics for eatlazard have been developed. Some
examples of classification of chemicatsthe text, as well as in Annex 8, illustrate
how to apply the criteria. [...].

1.1.25 In developing this clarification, the CG/EE carefully considered many different
issues with regard to the possible applicationh& GHS. There were concerns
raised about whether certain sectors or produdsldtbe exempted, for example, or
about whether or not the system would be applieall atages of the life cycle of a
chemical Three parameters were agreed in this discussiod, are critical to
application of the system in a country or regiohe3e are described below:

(a) Parameter 1:  The GHS covers all hazardous datsniThe mode of application of the
hazard communication elements of the GHS (e.g.dalsafety data sheets)
may vary by product category or stage in the lifele. Target audiences for
the GHS include consumers, workers, transport werkand emergency
responders.

() Existing hazard classification and labellingg®ems address potential exposures
to all potentially hazardous chemicatsall types of use situations, including
production, storage, transport, workplace use, wmes use, and presence in
the environment. They are intended to protect peofdcilities, and the
environment. The most widely applied requirememistarms of_chemicals
covered are generally found in the parts of exgssgstems that apply to the
workplace or transport. It should be noted that ten chemicalis used
broadly in the UNCED agreements and subsequentngemis to include
substances, products, mixtures, preparations, yro#tmer terms that may be
used in existing systems to denote coverage.

! In some cases it is necessary also to take intount hazards arising from other properties, sashthe physical

state of the substance or mixture (e.g. pressum temperature) or properties of substances produmgdertain
chemical reactions (e.g. flammability of gases picat by contact with water).

21992 ILO Report on the size of the task of harmingi existing systems of classification and labgllfor
hazardous chemicals.
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(i) Since all chemicaldand-chemichproducty—in commerce are made in a

workplace (including consumer products), handledindu shipment and
transport by workers, and often used by workergrethare no complete
exemptions from the scope of the GHS for any paldictype of chemicabr

produet [...]

(iif) At other stages of the life cycle for thesamefproductéchemicals the GHS
may not be applied at all. [...].

(b) Parameter 2:  The mandate for development oH& @oes not include establishment| of

uniform test methods or promotion of further tegtio address adverse health
outcomes.

1.1.26.2.1

| 1.1.3.1.1

| 1.1.3.1.5.1

Chapter 1.2

0) T[]

(i) The GHS is based on currently available dagince the harmonized
classification criteria are developed on the basisxisting data, compliance
with these criteria will not require retesting dfetnicalsfor which accepted
test data already exists.

Each hazard classification and comnatioic system (workplace, consumer,
transport) begins coverage with an assessmenediahards posed by the chemical

ferechemical-produttinvolved. [...]

The goal of the GHS is to identify th&iimsic hazards found iehemicalsubstances
and mixtures and to convey hazard information akfuege hazards. [....]

[...] For example, if a system covers ¢hecinogenicity of a chemigait should
follow the harmonized classification scheme andh#wenonized label elements.

Aspirationmeans the entry of a liquid or solid chemipabductinto the trachea and
lower respiratory system directly through the amahasal cavity, or indirectly from
vomiting;

Carcinogenmeans a chemicabbstance-ora-mixture-of-chemical-substamdssh
induce cancer or increase its incidence;

Chemical identityneans a name that will uniquely identify a chemidais can be a
name that is in accordance with the nomenclatustesys of the International Union
of Pure and Applied Chemistry (IUPAC) or the CheahiBbstracts Service (CAS),
or a technical name;

LCso (50% lethal concentrationneans the concentration of a chemioadir or of a
chemicalin water which causes the death of 50% (one hailfa group of test
animals;
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Chapter 1.4
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LDsp, means the amount of a chemjagiven all at once, which causes the death of
50% (one half) of a group of test animals;

The GHS applies to pureemicalsubstances, their dilute solutions and to mixtuTes
cehorpealogbo o oph ]

As noted in IOMC Description and furtbkrification of the anticipated application
of the GHS in théPurpose, scope and applicatig€hapter 1.1, para. 1.1.2.4), it is
recognized that once_a chemicsiclassified, the likelihood of adverse effectaym
be considered in deciding what informational oreoteteps should be taken for
given product or use setting.

a

The classification of éhemicalsubstance or mixture depends both on the criteria
and on the reliability of the test methods underjig the criteria. In some cases the
classification is determined by a pass or fail ospecific test, (e.g. the ready
biodegradation test for substances or ingrediehtaixtures), while in other cases,
interpretations are made from dose/response camnvaébservations during testing.
In all cases, the test conditions need to be stdimtal so that the results are
reproducible with a giveahemicalsubstance and the standardized test yields “valid”
data for defining the hazard class of concernhis ¢ontext, validation is the process
by which the reliability and the relevance of a qadure are established for a
particular purpose.

Previously classified chemicals

One of the general principles established by thRIGECG-HCCS states that test
data already generated for the classification ehabalsunder the existing systems
should be accepted when classifying these chemiralsr the harmonized system
thereby avoiding duplicative testing and the unesagyuse of test animals. This
policy has important implications in those caseemehthe criteria in the GHS are
different from those in an existing system. In socases, itmay be difficultto
determine the quality of existing data from oldéndées. In such casesxpert
judgement will be needed.

Evidence from humans

For classification purposes, reliable epidemiolafidata and experience on the
effects of _chemicalson humans (e.g. occupational data, data from antifl
databases) should be taken into account in theiawah of human health hazards of
a chemical Testing on humans solely for hazard identifiaagurposes is generally
not acceptable.

The needs of the target audiences that éllthe primary end-users of the
harmonized hazard communication scheme have beatifidd. Particular attention
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1.4.3.3

1.4.7.2.1

1.4.7.2.3

1.4.8.2

1.4.8.3

1.4.9

was given to a discussion of the manner in whigsehtarget audiences will receive
and use the information conveyed about hazardoesiclals Factors discussed

include the potential use of products, availabitfyinformation other than the label

and the availability of training.

Workplace Employers and workers need to know the hazardsifspdo the
chemicalsused and or handled in the workplace, as welh&smation about the
specific protective measures required to avoid ddeerse effects that might be
caused by those hazards. In the case of storageediicals potential hazards are
minimized by the containment (packaging) of thensiwal, but in the case of an
accident, workers and emergency responders ndatbto what mitigation measures
are appropriate. [...]

Suppliers should respond to “new andifsegmt” information they receive about a
chemical hazard by updating the label and safety slaeet for that chemicallew
and significant information is any information tledtanges the GHS classification of
the substance or mixture and leads to a resultiagg@e in the information provided
on the label or any information concerning the citaimand appropriate control
measures that may affect the SDS. [...].

Suppliers should also periodically revigne information on which the label and
safety data sheet for a substance or mixture isdhasen if no new and significant
information has been provided to them in respechaf substance or mixture. This
will require e.g. a search of chemitezard databases for new information.[...].

(@) whether the inclusion of certain cheais or classes of chemicals the
arrangements is appropriate to the needs of therays

(a) For information otherwise requiredlaels or safety data sheets, CBI claims
should be limited to the names —afhemicals substances and their
concentrations in mixtures. All other informatiohosild be disclosed on the
label and/or safety data sheet, as required;

[..]

(d) Where a medical professional determines thatdical emergency exists due
to exposure to a hazardoushemical-substanceor a—chemical-mixture,
mechanisms should be in place to ensure timelyadisce by the supplier or
employer or competent authority of any specific fmantial information
necessary for treatment. The medical professioteduld maintain the
confidentiality of the information;

Training

Training users of hazard information is an integratt of hazard communication.
Systems should identify the appropriate educatiod #@aining for GHS target
audiences who are required to interpret label an8[dS information and to take
appropriate action in response to chemicakards. [...]. Others involved in the
transport and supply of hazardous chemicalso require training to varying
degrees.[...].
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1.4.10.5.5.1 Workplace labelling
[-..]

Alternative means of providing workers with the amhation contained in GHS
labels are needed usually where hazardous chenaieatsansferred from an original
supplier container into a workplace container ostem, or where _chemicakre
produced in a workplace but are not packaged irtaioers intended for sale or
supply._Chemicalshat are produced in a workplace may be contaorestored in
many different ways such as: small samples coliefde testing or analysis, piping
systems including valves, process or reaction \&ssee cars, conveyer systems or
free-standing bulk storage of solids. In batch nfiacturing processes, one mixing
vessel may be used to contain a number of diffedemticaimixtures.

[...] Some examples of workplace situations wherentbals may be transferred
from supplier containers include: containers fobolatory testing or analysis,
storage vessels, piping or process reaction systenemporary containers where
the chemicalwill be used by one worker within a short timefenDecanted

chemicalsintended for immediate use could be labelled \ilign main components
and directly refer the user to the supplier labh&rimation and SDS.

[...] Examples of alternative methods include: usepodduct identifiers together
with GHS symbols and other pictograms to descrileegqutionary measures; use of
process flow charts for complex systems to iderdifgmicalscontained in pipes and
vessels with links to the appropriate SDS; useisgldys with GHS symbols, colour
and signal words in piping systems and procesgjugpenent; [...].

Chapter 1.5

1511 The SDS should provide comprehensive indtion about a&hemicalsubstance or
mixture for use in workplace chemicabntrol regulatory frameworks. [...]. The infornati acts
as a reference source for the management of harmoth@micalsn the workplace. [...]

Table 1.5.2: Item1(c): “(c) Recommended uséhefchemicaand restrictions on use;”
Item 5 (b): “(b) Specific hazards arising from tbhkemical (e.g. nature of any
hazardous combustion products).

Chapter 3.1

“3.1.2 Classification criteria for substances

3.1.2.1 ChemicalsSubstancegan be allocated to one of five toxicity categoresed on|
acute toxicity by the oral, dermal or inhalatiomt®according to the numeric cut-off
criteria as shown in the table below. [...]"

Note (d) to table 3.1.1:

(d) For somechemicalssubstanceshe test atmosphere will not just be a vapqgur
but will consist of a mixture of liquid and vapquitases. For othexhemicals
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| 3.1.25

Chapter 3.2
3.22

3.2.2.2

Chapter 3.3
3.3.24

| 3.3.25

substanceghe test atmosphere may consist of a vapour wltschear the
gaseous phase. In these latter cases, classditaihould be based on ppmV
as follows: Category 1 (100 ppmV), Category 2 (pptnV), Category 3 (2500
ppmV), Category 4 (20000 ppmV).

Category 5 is fahemicalssubstancewnhich are of relatively low acute toxicity but

which, under certain circumstances, may pose arthiapavulnerable populations.
Criteria for identifying substances Category 5 are provided in addition to the eéabl
These_substancese anticipated to have an oral or dermakd\2lue in the range
2000 - 5000 mg/kg bodyweight and equivalent doseshalation exposure [...]

Classification criteria for substances

Several factors should be considered ieroeting the corrosion and irritation
potential of chemicalssubstancedefore testing is undertaken. Solid substances
(powders) may become corrosive or irritant whenstaesied or in contact with moist
skin or mucous membranes. [...] It also stands teaedhat if achemicalsubstance
is highly toxic by the dermal route, a skin irritat/corrosion study may not be
practicable since the amount of test substanceet@gplied would considerably
exceed the toxic dose and, consequently, wouldtrasthe death of the animals.

[..]

All the above information that is available onkeemicalsubstancehould be used in
determining the need fam vivo skin irritation testing. [...].

Several factors should be considered irrdabing the serious eye damage or
irritation potential ofehemicalssubstancebefore testing is undertaken. [...]

All the above information that is available achemicésubstancshould be used in
determining the need fam vivo eye irritation testing. [....]

NOTESto Figure 3.3.1:

| Step la/b

[...] Analysis of pre-existing experience with thieemicalsubstancemay identify
serious eye damage, corrosion and irritation patdrfor both skin and eye effects:

(i) Step 1b - evaluation of data on skin corrosivitgkin corrosive substances
should not be instilled into the eyes of animalsghs substanceshould be
considered as leading to serious damage to the &yegell (Category 1).

For thosechemiealssubstancewhere there is pronounced variability among animal
responses, this information may be taken into aucom determining the
classification.
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Chapter 3.5
3.5.2 Classification criteria for substances
[...]
3.5.2.3 The system is hazard based, classifghrgnicalssubstancesn the basis of theid

intrinsic ability to induce mutations in germ cellsSThe scheme is, therefore, not
meant for the (quantitative) risk assessmemrtefnicalsubstances. |

CATEGORY 1: ChemiecalsSubstanceknown to induce heritable mutations or to be regdrds if
they induce heritable mutations in the germ cdilsumans

Category 1A: Substanceéshemicals known to induce heritable mutations in germ ceifs
humans

Positive evidence from human epidemiological igsL.d

Category 1B:  SubstanceShemicals which should be regarded as if they induce hdstdb
mutations in the germ cells of humans
[...]
CATEGORY 2 Substanceshemicalswhich cause concern for humans owing to the pﬂ'ﬂ;y;ib|
that they may induce heritable mutations in thergeells of humans
[...]

NOTE Substanceshemicals which are positive in in vitro mammaliah
mutagenicity assays, and which also show chemtoattsire activity relationship to known germ
cell mutagens, should be considered for classificatis Category 2 mutagens.

3.5.2.10 The classification of individual substamebould be based on the total weight of
evidence available, using expert judgement. Indhostances where a single well-
conducted test is used for classification, it stquiovide clear and unambiguously
positive results. If new, well validated, testssarthese may also be used in the total
weight of evidence to be considered. The relevaiche route of exposure used in
the study of thehemicalsubstanceompared to the route of human exposure shduld
also be taken into account.

Chapter 3.6
3.6.1 Definitions

The term carcinogen denotes a chemica&ubst&nee—e#a—ncn*ture—ef—ehemicrl
substaneeavhich induce cancer or increase its incidengebstancehemicals
which have induced benign and malignant tumounsetl performed experimental
studies on animals are considered also to be pexbuan suspected human
carcinogens unless there is strong evidence teatmgrthanism of tumour formation
is not relevant for humans.
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3.6.2

| 3.6.2.1

Classification of a _chemicas posinga carcinogenic hazard is based #we-its
inherent propertiesf-the-substaneand does not provide information on the level of
the human cancer risk which the use of the chemieal represent.

Classification criteria for substances

For the purpose of classification for acamgenicity, chemical-substancesare
allocated to one of two categories based on stnengtevidence and additional
considerations (weight of evidence). In certairianses, route specific classification
may be warranted.

Figure 3.6.1: Hazard categories for carcinogens

CATEGORY I Known or presumed human carcinogens

Category 1A:  Known to have carcinogenic potental humans; the placing of @iemieal

Category 1B: Presumed to have carcinogenic pateioti humans; the placing ofeeemical

CATEGORY 2 Suspected human carcinogens

The placing of achemicalsubstancan Category 1 is done on the basis| of
epidemiological and/or animal data. An individealemicalsubstancenay be
further distinguished:

substancés largely based on human evidence.

substancés largely based on animal evidence.

Based on strength of evidence together with amthli considerations, such
evidence may be derived from human studies thabksi a causal relationshjp
between human exposure tochemicalsubstanceand the development of
cancer (known human carcinogen). [...]

Classification: Category 1 (A and B) Carcinogen

The placing of achemicalsubstancan Category 2 is done on the basis| of
evidence obtained from human and/or animal studieg, which is not
sufficiently convincing to place thehemicalsubstancén Category 1. Based gn
strength of evidence together with additional cdesations, such evidence may
be from either limited evidence of carcinogeniatlyhuman studies or from
limited evidence of carcinogenicity in animal siesli

Classification: Category 2 Carcinogen

3.6.2.2

3.6.2.3

Classification as a carcinogen is madehenbiasis of evidence from reliable and
acceptable methods, and is intended to be useshonicalssubstancewhich have
an intrinsic property to produce such toxic effefts].

Carcinogen classifications a one-step, criterion-based process that iegtwo
interrelated determinations: evaluations of strerajtevidence and consideration of
all other relevant information to placgiemicalssubstanceswith human cancer
potential into hazard categories.
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Chapter 3.7
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(g) Structural similarity or not fa) chemicasubstancs) for which there is good
evidence of carcinogenicity;

Mutagenicity:It is recognized that genetic events are centrienoverall process of
cancer development. Therefore evidence of mutaggeticity in vivo may indicate
that achemicalsubstancéas a potential for carcinogenic effects. |

The following additional considerationpply to classification of chemicals
substancemto either Category 1 or Category 2.chemicalsubstanceéhat has not
been tested for carcinogenicity may in certainanses be classified in Category 1
or Category 2 based on tumour data from a structamalogue together with
substantial support from consideration of otherangnt factors such as formation
of common significant metabolites, e.g. for benzédcongener dyes.

The classification should also take irdonsideration whether or not the
substancehemicalis absorbed by a given route(s); or whether tlageeonly local |
tumours at the site of administration for the tdsteute(s), and adequate testing by
other major route(s) show lack of carcinogenicity.

Classification criteria for substances
Hazard categories

For the purpose of classification for reproductigicity, chemicalsubstances arg
allocated to one of two categories. [...]

In exceptional cases, based on expegejudnt, it may be appropriate to place
certain_substancesith human evidence of target organ toxicity in €pry 2: (a)
when the weight of human evidence is not suffidierttonvincing to warrant
Category 1 classification, and/or (b) based omttere and severity of effects. [...].
In other words, if there are also animal data awéd on theshemicalsubstancehat L
warrant Category 1 classification, tleeemicalsubstanceshould be classified a
Category 1.

Classification criteria for substances
Other considerations

When ahemicalsubstances characterized only by use of animal data (tyipofa
new ehemicalsubstancesbut also true for many existirgpemicalsubstancgs the
classification process would include referencedsedconcentration guidance values
as one of the elements that contribute to the wejvidence approach.
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3.8.2.1.10.2

| 3.8.2.1.10.3

Chapter 3.9
| 3.9.1

| 3.9.1.2

3.9.2

3.9.2.6

3.9.2.10

‘ 3.9.2.10.1

3.9.2.10.2

| 3.9.2.10.3

When well-substantiated human dataaeadable showing a specific target organ
toxic effect that can be reliably attributed togdeexposure to aremicalsubstance,
the substancenay be classified. Positive human data, regardiégsobable dose,
predominates over animal data. Thus, éhamicalsubstancés unclassified because
specific target organ toxicity observed was considenot relevant or significant to
humans, if subsequent human incident data becoragable showing a specific
target organ toxic effect, the substasbeuld be classified.

Achemicalsubstancehat has not been tested for specific target otgaitity may
in certain instances, where appropriate, be clasgsiin the basis of data from [...]

Definitions and general considerations

Classification identifies the chemiealbstanceas being a specific target organ
toxicant and, as such, it may present a poterdiahfiverse health effects in people
who are exposed to it.

Classification criteria for substances

In exceptional cases, based on expert jundge it may be appropriate to place
certain_substancesith human evidence of specific target organ tibxim Category
2: (a) when the weight of humawidence is not sufficiently convincing to warrant
Category 1 classification, and/or (b) based onmnidieire and severity of effects. [...]
In other words, if there are also animal data awéd on theshemicalsubstancehat
warrant Category 1 classification, tleeemicalsubstanceshould be classified as
Category 1.

Other considerations

When ahemicalsubstances characterized only by use of animal data (typata
new chemicals, but also true for many existimggemicalsubstancge the
classification process would include referencedsedconcentration guidance values
as one of the elements that contribute to the weaijavidence approach.

When well-substantiated human data waaédahle showing a specific target organ
toxic effect that can be reliably attributed to eafed or prolonged exposure to a
chemicalsubstancethe substancmay be classified. Positive human data, regardless
of probable dose, predominates over animal datas,Tih achemicalsubstancas
unclassified because no specific target organ ityxiwas seen at or below the
proposed dose/concentration guidance value forariesting, if subsequent human
incident data become available showing a spec#iget organ toxic effect, the
substancshould be classified.

Achemicalsubstancehat has not been tested for specific target otgaitity may
in certain instances, where appropriate, be ciassiin the basis of data from [...].
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Definitions and general and specific consitiens

Aspirationmeans the entry of a liquid or solid chemigadductdirectly through the|
oral or nasal cavity, or indirectly from vomitingnto the trachea and lower
respiratory system.

The harmonized system for classifyingnubals substancedor the hazards the)}

present to the aquatic environment is based omaidaeration of existing systems
listed in 4.1.1.7.4. The aquatic environment maycbasidered in terms of the

aguatic organisms that live in the water, and tingaéic ecosystem of which they are
part. To that extent, the proposal does not addrgsatic pollutants for which there
may be a need to consider effects beyond the a&geattironment such as the
impacts on human health etc. The basis, theretdréhe identification of hazard is

the aquatic toxicity of the substance, althougls timay be modified by further

information on the degradation and bioaccumulatiehaviour.

Use of QSARs

[...] Such validated QSARs may be used without modlion to the agreed criteria,
if restricted to_chemicalfor which their mode of action and applicabilityeavell
characterized. [...].

The starting point for assigning precandiy statements is the hazard classification
of the chemicaproduct The system of classifying hazards in the GHSaised on |
the intrinsic properties of the chemicaisolved (see 1.3.2.2.1). [...].

[...] For some specific chemicalsupplementary first aid, treatment measures or
specific antidotes or cleansing materials may leired. [...].

[...] For example, if a chemica carcinogenic and acutely toxic then the fiist a
measures for acute toxicity will take precedencerdkiose for longer term effects.
In addition, medical attention to delayed healtte&t may be required in cases of
incidental exposure, even if not associated witmediate symptoms of intoxication.

Recommended use of the chemacal restrictions on use

Provide the recommended or intended use of thetanbe or mixture, including a
brief description of what it actually does, e.ganfle retardant, anti-oxidant, etc.
Restrictions on use should, as far as possiblesta®d including non-statutory
recommendations by the supplier.
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A4.3.5.2

A4.3.10.1

A4.3.10.1.1

A4.3.10.5

Annex 5

A5.1.1

A5.1.5

A5.2

A5.2.1

A5.2.2.1

Specific hazards arising from the chemical

Provide advice on specific hazards that may afieen the chemical such as
hazardous combustion products that form when thetance or mixture burns. [...]

Reactivity

Describe the reactivity hazards of shbstance or mixture in this section. Provide
specific test data for the substance or mixtura a$ole, where available. However,
the information may also be based on general dattoé class or family of chemical
if such data adequately represent the anticipadedrid of the substance or mixture.

Incompatible materials

List classes of chemicats specific substances with which the substanaaigture
could react to produce a hazardous situation @xglosion, release of toxic or
flammable materials, liberation of excessive heat).

The Globally Harmonized System of Classtima and Labelling of Chemicals is
based on an assessment of the intrinsic hazardmerpges of the chemicals
involved.

While intrinsic hazards of a chemican be determined for all sectors, information
about exposure, and thus risk, varies significaathong the sectors covered by the
GHS. [...]

General principles

While the specific risk assessment apprdechnot been addressed or harmonized in
the GHS, certain general principles are as follows:

(@) All chemicalsshould be classified based on GHS classificatidar@

(b) Risk-based labelling can only be applied by tbhenpetent authorities to the
chronic health hazards of chemicadgdhe consumer product setting. [...]

[...] The only chemical& may be applied to are those in the consumedymd
setting where consumer exposures are generallytelimin quantity and
duration;

In general, consumers rely on productlt&aba information about the effects of a
chemicalproduct Whereas other sectors have additional sourcegarmation (e.g.
safety data sheets, transport documents) to expgrah or refine product
information and relate risk to the hazard informatprovided, the consumer sector
generally does not.
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A5.2.2.2 As noted above, the general rule for th¢SGs that the label information will be
based on intrinsic properties (hazards) of the étarm all sectors. [...] |

A5.2.2.3 In particular, the principle of the uséright-to-know” about the intrinsic hazards of
the chemicalis important and widely supported by many stakeéwd. Hazard
information is an incentive to choose less hazasdiemicaldor use. [...]

Table A6.1, module 3 (Bcolumn): Intention to use, store and disposéefchemical

Module 4: To test whether subjects' perceptionth& label will influence their
reported intention to use, store or dispose ottiemical

Module 9: To assess safety practices in relatioa simulated exercise in which a
chemicalis handled.

To identify whether past experience in relationcteemicalsplays a
significant role in both safety practices, andha tmpact of signal words
and symbols on safety practices.

Module 10: To ascertain past history of contachwitemicalsand training.
Annex 6

A6.4.1 Target populations

A6.4.1.1 [...]. These are largely adult working paiidns, typical of groups who use,
distribute or manage chemicaésther directly or indirectly. [...].

A6.5.8.3 To standardize opportunities for compreimn the actual chemicaldentified in
the labels will be spurious chemicalthough made to look as if they could be
genuine agents. This aims to retain context, whtg disadvantaging those
unfamiliar with a particular chemical

Annex 9

A9.1.2 The hazard classification scheme has beeeal@®ed with the object of identifying
thosechemicalsubstances that present, through the intrinsiceptigs they possess,
a danger to the aquatic environment. In this cdntbe aquatic environment is taken
as the aquatic ecosystem in freshwater and mamethe organisms that live in it.
For most_substanceshe majority of data available addresses thisrenmental
compartment. [...].

A9.1.3 Although limited in scope, it is widely agted that this compartment is both
vulnerable, in that it is the final receiving eronment for many harmful substances
and the organisms that live there are sensitivis. #ilso complex since any system
that seeks to identify hazards to the environmamdtreeek to define those effects in
terms of wider effects on ecosystems rather thamdividuals within a species or
population. As will be described in detail in thédsequent sections, a limited set of
specific properties othemicalsubstances have been selected through which| the
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| A9.1.4

A9.1.5

A9.2.1

A9.2.3.2

A9.2.6.2

A9.2.6.3

hazard can be best described: aquatic toxicitk tdaegradability; and potential or
actual bioaccumulation. [...].

The application of the criteria is also lied, at this stage, tehemicatsubstances.
The term_substance®vers a wide range of chemicals, many of whickepdifficult
challenges to a classification system based od dgteria. The following sections
will thus provide some guidance as to how thesdariges can be dealt with based
both on experience in use and clear scientificonatie. While the harmonized
criteria apply most easily to the classificationindlividual substancesf defined
structure (see definition in Chapter 1.2), someemalt that fall under this category
are frequently referred to as “complex mixturesi. most cases they can be
characterized as a homologous series of substamitiesa certain range of carbon
chain length/number or degree of substitution. [...].

[...] The potential to bioaccumulate can, feainy organic chemicglbe indicated by
the octanol-water partition coefficient. [...].

The criteria were developed taking into aotoexisting systems for hazard
classification, such as EU- Supply and Use SystemCanadian and US Pesticide
systems, GESAMP hazard evaluation procedure, IMae®e for Marine Pollutant,
the European Road and Rail Transport Scheme (RIB)Rnd the US Land
Transport. These systems include supply and subseqise of chemicglshe sea
transport of chemicalsubstanceas well as transport of chemisalubstanesby
road and rail. The harmonized criteria are theeefatended to identify hazardous
chemicalsin a common way for use throughout all these syste[...] For
substanceshemicalgransported in bulk, there are a number of reguadiecisions
that can uniquely arise because of the bulk questiteing considered. [...].

The principal hazard classes definedhieycriteria relate largely to the potential for
chronic hazard. This reflects the overriding conosith respect to chemicais the
environment, namely that the effects caused arallyssub-lethal, e.g. effects on
reproduction, and caused by longer-term exposuré. [

[...] For example, the test details and expental design may be critical to the
assessment of the usability of some data, suchasrom hydrolytically unstable

chemicals while less so for other chemicals. Such diffi@dtare described further
in Section A9.3.

Normally, the identification of hazaraydahence the classification will be based on
information directly obtained from testing of thebstancebeing considered. There
are occasions, however, where this can createcdtifts in the testing or the
outcomes do not conform to common sense. For exarapime chemicalglthough
stable in the bottle, will react rapidly (or slowly water giving rise to degradation
products that may have different properties. [...]
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Difficult to test substances

Valid aquatic toxicity tests require thissolution of the test substance in the water
media under the test conditions recommended by giideline. In addition, a
bioavailable exposure concentration should be miaied for the duration of the test.
Somechemicalsubstances are difficult to test in aquatic systanusguidance has begn
developed to assist in testing these materials (I3%6; ECETOC 1996; and US EPA
1996). OECD is in the process of finalizing a GaiclaDocument on Aquatic Toxicity
testing of Difficult Substances and Mixtures (OECGIDPO0). This latter document is a
good source of information on the types of subgstiwat are difficult to test and the
steps needed to ensure valid conclusions fromugtstshese materials.

Degradability is one of the important iimsic properties othemicalsubstances tha}
determine their potential environmental hazard. ¥egradable_substancesill
persist in the environment and may consequentle lzapotential for causing long-
term adverse effects on biota. In contrast, dednedsubstanceay be removed in
the sewers, in sewage treatment plants or in thiecmment.

Classification ofchemicalsubstances is primarily based on their intrinsipprties. |
However, the degree of degradation depends notamtie intrinsic recalcitrance of
the molecule, but also on the actual conditionsthe receiving environmental
compartment as e.g. redox potential, pH, presericsuibable micro-organisms,
concentration of the substan@esl occurrence and concentration of other substrat
The interpretation of the degradation propertieannaquatic hazard classification
context therefore requires detailed criteria thalabce the intrinsic properties of the
substanceand the prevailing environmental conditions intcamcluding statement
on the potential for long-term adverse effects. phgpose of the present section is
to present guidance for interpretation of data egrddability of organic substances
The guidance is based on an analysis of the abamioned aspects regarding
degradation in the aquatic environment. Based engtlidance a detailed decision
scheme for use of existing degradation data fassdiaation purposes is proposed.

[..]
Rapid degradability

Aquatic hazard classification ehemicalsubstances is normally based on existing
data on their environmental properties.[...].

The present standard methods for inyatstig degradability oéhemic—alsubstances|
are developed for readily soluble test compoundswéver, many organic
substances are only slightly soluble in water. esgtandard tests require 2-100 mg/I
of the test substance, sufficient availability nmy be reached for substaneeith a
low water solubility. [...]

Bioaccumulation is one of the importarttiitsic properties othemicalsubstances|
that determine the potential environmental hazBrdaccumulation of a substance
into an organism is not a hazard in itself, buttbimcentration and bioaccumulation
will result in a body burden, which may or may nead to toxic effects. In the
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| A9.5.1.2

| A9.5.2.1

| A9.5.3.2.1

| A9.7.1.1

harmonized integrated hazard classification syst&an human health and
environmental effects afhemicalsubstances (OECD, 1998), the wording “potential
for bioaccumulation” is given. A distinction shouldowever, be drawn between
bioconcentration and bioaccumulation. Here biocotreion is defined as the net
result of uptake, transformation, and eliminatidracubstancén an organism due
to waterborne exposure, whereas bioaccumulatioludes all routes of exposure
(i.e. via air, water, sediment/soil, and food). &y, biomagnification is defined as
accumulation and transfer of substances via thd @ain, resulting in an increase
of internal concentrations in organisms on highevels of the trophic chain
(European Commission, 1996). For most organic cbasiuptake from water
(bioconcentration) is believed to be the predomimante of uptake. Only for very
hydrophobic _substancedoes uptake from food become important. Also, the
harmonized classification criteria use the biocotedion factor (or the
octanol/water partition coefficient) as the measuoé the potential for
bioaccumulation. For these reasons, the presedgoé document only considers
bioconcentration and does not discuss uptake wd 6o other routes.

Classification of ahemicalsubstance is primarily based on its intrinsic props.
However, the degree of bioconcentration also depemdfactors such as the degree
of bioavailability, the physiology of test organismaintenance of constant exposure
concentration, exposure duration, metabolism indiéebody of the target organism
and excretion from the body. The interpretatiohef bioconcentration potential in a
chemical classification context therefore requiees evaluation of the intrinsic
properties of the substancas well as of the experimental conditions undbictv
bioconcentration factor (BCF) has been determiped.

Environmental hazard classification otreemicalsubstance is normally based on
existing data on its environmental properties. Tesa will only seldom be produced
with the main purpose of facilitating a classifioat Often a diverse range of test
data is available which does not necessarily mdhleh classification criteria.
Consequently, guidance is needed on interpretadioexisting test data in the
context of hazard classification.

Somehemicalsubstances are difficult to test in aquatic systamd guidance has
been developed to assist in testing these matébalg, 1996; ECETOC 1996; and
US EPA 1996). OECD is in the process of finalizaguidance document for the
aquatic testing of difficult substances (OECD, 200tis latter document is a good
source of information, also for bioconcentrationdss, on the types of substances
that are difficult to test and the steps needednsure valid conclusions from tests
with these substances. Difficult to test substameag be poorly soluble, volatile, or
subject to rapid degradation due to such processesphototransformation,
hydrolysis, oxidation, or biotic degradation.

The harmonized system for classifyielgemical-substances is a hazard-based
system, and the basis of the identification of héza the aquatic toxicity of the
substancesand information on the degradation and bioaccatian behaviour
(OECD 1998). Since this document deals only with flazards associated with a
given substanceshen the substands dissolved in the water column, exposure from
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this source is limited by the solubility of the stdmcein water and bioavailability of
the substance in species in the aquatic environrhest

Annex 9

APPENDIX |

3.7.1 Manyehemicalsubstances end up in the soil or sediment compattmend an
assessment of their degradability in these enviems may therefore be qof
importance. Among standard methods may be mentitre@®ECD Test Guideling
304A test on inherent biodegradability in soil, ahicorresponds to the OPPT|S
835.3300 test.

3.8.1 In recent years, possibilities for estimat@ggvironmental properties afhemical

substances have been developed and, among theseneihods for predicting the
biodegradability potential of organic substancesg.(e¢he Syracuse Research
Corporation's Biodegradability Probability Progra®QWIN). [...]



