EXPLANATORY NOTE FOR THE PEG

(THE NOTE WILL BE REMOVED AFTER THE
CONSULTATION)

Main changes to Chapter R.11

1. The structure of the Chapter has been changeddier do differentiate more clearly between
obligations of the registrant arising directly frotine legal text and the description of the
science-based method, which may be subject of tatedevelopments in the future. The
scientific method part is also used as referencethgr users than REACH registrants. The
updated table of content is reflecting the newcstme of the Chapter.

2. The description of registrant’s obligations hasrbegpanded because the amended REACH
Annex XIII section 2.1 has defined further obligats to the registrant.

3. The description of the scope of the PBT assessmeagarding relevant
constituents/impurities/additives and transformategradation products has been expanded
and divided into two sections (the part describimgjstrants obligations is under R.11.3.2.1 and
the terminology part is under R.11.4.1.4). The alcttontent of the requirements has not
changed.

4. Differentiation between Step 1 conclusions and migihagement consequences

» “Conclusions” (Section R.11.4.1.4) now only covée tcomparison with the criteria -
conclusions on the properties of the substancedd@ge about concluding should lead to a
situation where all registrants would conclude Eny with the same dataset (conclusion
only dependent on the assessment of the properaesn the situation of the registrant).

» Risk management related text elements of the foresion of the “Conclusions..” section
R.11.4.4 [former section R.11.1.5] have been remove

» Consequences from the conclusions depend botheonathclusion and on the situation of
the registrant. A new subsection R.11.3.2 has ha&oduced and deals with those
conseguences.

5. Number of conclusions changed

» The number of conclusions from Step 1 has beenceztifrom four to three. The guidance
on conclusions should only provide options fegistrant’'s assessmentof the three
properties P, B and T against the PBT/VPvB critefibe registrant must according to
Annex XlIl to REACH conclude whether his substafdéls the PBT/vPvB criteria or not,
either already by the use of the available datafter additional data generation. This leaves
only three conclusion options for the registrant.

» Authorities, while carrying out PBT assessments edag “conclude” their assessment with
options not mentioned in this guidance.

6. Hazard driven information requirements

» The information requirements on degradation, bioaudation and (eco)toxicity properties
of the registrant are defined by the needs of Bi€ Bssessment, not by registrant’s tonnage
band (Section 2.1 of REACH Annex Xlll). This pripte is reflected all through the
document and has also been one aspect leading thénge of the number of conclusions
from Step 1.



7. Differentiation between “as if it is PBT” and “PBRvB”

» The requirement to differentiate between the caserathe registrant concludes based on
information that the substance fulfils the PBT/vPeBteria, and the case where the
registrant concludes that further information iseded but he decides to not generate
additional information by considering the substatias if it is PBT/VPVB” is necessary
because only this way the downstream users arédeewith enough information to allow
them to make use of their right and obligation émduct their own CSA. An additional
advantage of this differentiation is gained in msg®enings.

8. Section on concluded PBT/vPvBs (Member State Cotas)it

» Section R.11.3.2.2 is completely new and clarifiesthe registrant the status of the
substances concluded by ECHA’'s Member State Comenitt be PBT/VPVB.

9. Basic approach to the bioaccumulation assessmasitbleen slightly extended to reflect
especially the revised OECD 305

10.Equivalent level of concern

* Now the points of the text where equivalent levietoncern was mentioned in the former
version have been modified as those can be pertaiviee referring to cases covered by the
amended REACH Annex XIII.

» Please note thahis guidance is not meant to provide definition/citeria for equivalent
level of concern(REACH Article 57 f) to PBT/vVPVBs. It is not retjiant’s duty to identify
situations which are equivalent level of concern.

11.Screening criteria: during the commenting of a ey internal draft version by ECHA's PBT
Expert Group, various and partly contradictory caenis to the screening criteria were
provided. As the screening criteria are part ofgbientific method and not part of legal text, it
is proposed that these are only presented in nelestdbsections of section R.11.4. It is proposed
that the screening criteria are in this revisioana subject to only such changes, which very
clearly are triggered by the amendment of Annexl.XAny other needs for changing the
screening criteria should be subject of scientifeselopment discussions after this revision
round.

An issue subject of further check and discussion

1. Still under the scrutiny at ECHA is thmelationship of Annexes VII-X column 2 waivers with
Annex XllI section 2.1 It is not yet fully clarified, whether the regisit is allowed to apply a
column 2 waiver to a specific information requirerhelthough he would conclude in the PBT
assessment that such information is needed to wigcplans to apply the column 2 waiver.
Points in the text addressing this relationshipehlaeen flagged with a comment.

Editorial notes:

» Adjustment and insertion of captions was unfortalyatot functioning while editing.
Therefore, the table and figure numbers may iragexases need to be changed or inserted
manually for the final draft.

» The words «shall» and «must» are denoting an didigaThe words “should”, “may”,

”ou

“could”, “can” are used to indicate a recommendatio
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******************************* B section to be included by the guidance te
before publication, if necessary

‘PREFAC$ _ | Comment [JPT2]: Revision of this %m

This document describes the information requiresyemtder REACH with regard to substance
properties, exposure, use and risk management nesasund the chemical safety assessment. It is
part of a series of guidance documents that arecabm help all stakeholders with their preparation
for fulfilling their obligations under the REACH galation. These documents cover detailed
guidance for a range of essential REACH processasedl as for some specific scientific and/or
technical methods that industry or authorities rneemhake use of under REACH.

The guidance documents were drafted and discusihih the REACH Implementation Projects
(RIPs) led by the European Commission servicesphfivg stakeholders from Member States,
industry and non-governmental organisations. Thygsdance documents can be obtained via the
website of the European Chemicals Agentyty://echa.europa.eu/web/guest/support/qguidanee-on
reach-and-clp-implementatipri-urther guidance documents will be publishedhis website when
they are finalised or updated.

This document relates to the REACH Regulation (EG)1907/2006 of the European Parliament
and of the Council of 18 December 20@&d its amendments as of 31 August 2011.

1 Regulation (EC) No 1907/2006 of the Europeani@adnt and of the Council of 18 December 2006 coricg the
Registration, Evaluation, Authorisation and Resiit of Chemicals (REACH), establishing a Europ&memicals
Agency, amending Directive 1999/45/EC and repeal@aguncil Regulation (EEC) No 793/93 and Commission
Regulation (EC) No 1488/94 as well as Council Dikex 76/769/EEC and Commission Directives 91/15%EE
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396,22006).
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Convention for citing the REACH regulation
Where the REACH regulation is cited literally, thésndicated by text in italics between quotes.

Table of Terms and Abbreviations

See Chapter R.20
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CHAPTER R11 — PBT ASSESSMENT

R.11 PBT AND vPvB ASSESSMENT

R.11.1  Introduction

This guidance document contains a description efdtientific method for the PBT and vPvB
assessment as required in REACH Annex | Sectionddaadescription of the obligations of the
registrant in carrying out a PBT and vPvB assessimepart of chemical safety assessment (CSA).
Therefore, this guidance is mainly targeted tostegnts manufacturing or importing a substance in
amounts of 10 or more tonnes per year and to soasimstream users who are have an obligation to
conduct their own CSA. This guidance is also rai¢yar ECHA and for Member State authorities
who carry out PBT/VPVB assessment related taskeruREACH. “PBT” refers to “persistent,
bioaccumulative and toxic” and “vPvB” refers to fyepersistent and very bioaccumulative”.

A PBT/VPVB assessment is required for all subswrigewhich a (CSA) must be conducted and
reported in the chemical safety report (CSR). Thargein general all substances manufactured or
imported in amounts of 10 or more tonnes per ybat are not exempted from the registration
requirement under REACH. However, some further gxtems apply as described in Article 14(2)
REACH, e.g. for substances present in a mixtuthéfconcentration is less than 0.1 % weight by
weight (w/w), for on-site or transported isolatettermediates, and for Product and Process
Oriented Research and Development (Sa&ance on Registratioifior further information).

PBT substances are substances that are persisieacumulative and toxic, while vPvB
substances are characterised by a particular l@gdigpence in combination with a high tendency to
bio-accumulate, but not necessarily proven toxicityese properties are defined by the criteria laid
down in section 1 of Annex Xlll to REACHCRITERIA FOR THE IDENTIFICATION OF
PERSISTENT, BIOACCUMULATIVE AND TOXIC SUBSTANCES, ¥YERY PERSISTENT AND
VERY BIOACCUMULATIVE SUBSTANCHES8nceforth“the PBT and vPVvB criteria”).

Experience with PBT/VPvB substances has showntliegtcan give rise to specific concerns that
may arise due to their potential to accumulateairigpof the environment and
that the effects of such accumulation are unprablietin the long-term;
such accumulation is practically difficult to regeras cessation of emission will not necessarily
result in a reduction in chemical concentration.

Furthermore, PBT or vPvB substances may have thenpal to contaminate remote areas that
should be protected from further contamination lagardous substances resulting from human
activity because the intrinsic value of pristin&ieosnments should be protected.

These specific concerns occur particularly withstabces that can be shown both to persist for
long periods and to bioaccumulate in biota and tvltan give rise to toxic effects after a longer

time and over a greater spatial scale than chesnithout these properties. These effects may be
difficult to detect at an early stage because ofjiterm exposures at normally low concentration

levels and long life-cycles of species at the tbfhe food chain. In case of vPvB chemicals, there
is concern that even if no toxicity is demonstratethboratory testing, long-term effects might be

possible since high but unpredictable levels mayrdsched in man or the environment over

extended time periods.

The properties of the PBT/vPvB substances leat io@eased uncertainty in the estimation of risk
to human health and the environment when applyimgnttative risk assessment methodologies.

2 The term “PBT/vPVB assessment” is applied in tiisument to denote “PBT and vPvB assessment”.
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CHAPTER R11 — PBT ASSESSMENT

For PBT and vPvB substances a “safe” concentratidhe environment cannot be established using
the methods currently available with sufficieniasility for an acceptable risk to be determinedin
guantitative wa$ Therefore, a separate PBT/vVPvB assessment iseéqunder REACH (Art. 14(3d)
REACH) in order to take these specific concerns &mcount. Registrants are required to perform this
specific PBT/VPvB assessment in the context of (6SA.

According to section 4 of Annex 1(4) to REACH, tbbjective of the PBT/VPvB assessment is to
determine if the substance fulfils the criteria egivin Annex XlIl to REACH, and if so, to
characterise the potential emissions of the subetaém the different environmental compartments
during all activities carried out by the registrand all identified uses. In addition, it is ne@gdo
identify the likely routes by which humans and #m®vironment are exposed to the substance.
According to section 6.5 of Annex | to REACH thayistrant then needs to use the information
obtained during the emission characterisation stehen implementing on his site, and
recommending to downstream users, risk managemesdsumes (RMMs) which minimise
emissions and subsequent exposures of humans areh#ironment throughout the life-cycle of
the substance that results from manufacture otiftezhuses.

In practice, the PBT and vPvB assessment comp8s&teps (1) comparison with the PBT and
vPVB criteria (2) emission characterisation; angr{8k characterisation. The assessment process
and consequences to the registrant are outlinetbtail in section R.11.3, whereas the scientific
method for carrying out Step 1 is described inieadR.11.40f this Chapter.

L _ — -| Comment [JPT6]: Suggest to delete, a:
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ this dives into too much detail for
Introduction leaving still many important

The sections on the assessment of the P, B andpEnies of a substance provide guidance on how aspects unmentioned.

a registrant can make best use of the differergsygf information available. These sections also
contain guidance on specific assessment and testintegies for substances that are difficult to
test, including adaptation of tests, specific rufes interpretation of results, consideration of
monitoring data and cut-off criteria.

The guidance explains how all available evidence ba considered in order to decide with
sufficient certainty whether the PBT/VPvB criterdme fulfilled or not without requiring the
generation of data that literally match with theném XIllI criteria. Generating such data may for
instance not be possible because the propertithe Gfubstance do not permit the respective tests to
be conducted. In these cases a conclusion maytodszldrawn on the basis of screening data and
all further evidence available. In many cases frrthformation may need to be generated before it
can be judged whether the substance fulfils theeXnXlll criteria, and the guidance provides
detailed testing strategies that the registrantilshase for each endpoint in subsections of R.11.4

Substances are considered as PBT or vPvB substahessthey fulfil the criteria for all three (or
two) inherent properties P, B and T or vP and @pectively. It is the task of the registrant to
assess if the information that is available angiorduced is sufficient to assess whether the
substance is a PBT or a vPvB substance or not.

There are three possible conclusions from the emisgn with the criteria with four different

consequences to the registrant regarding the fusteps of the PBT/vVPvB assessment. The

conclusions are described in detail in section R.114 and the consequences are detailed in

sectionQ, __— { Deleted: R.11.3.4 )

3 It should be noted that over the last years a nurobenethods have been proposed in the scienticature that could
eventually be used to reduce the uncertainty irritheestimation (on either the exposure or effeee) of PBTs and vPvBs and
hence may lead to a better understanding of thel kefvrisk associated with these substances, iticpéar in a comparative
sense.

10
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ﬂt is to be noted that this guidance is not meamjuide authorities directly in identifying substes _ - -| Comment [IPT7]: Proposed to remove,

e . : . . need to describe conclusions at this level| of
fulfilling the criteria of REACH Article 57(f) (suttances of equivalent level of concern). However, | ;o0 i B [N (e, s

this guidance may in such cases be used as omerreéefor understanding what indications may be | section R.11.4.4.
needed to identify a substance to be of equivdéset of concern to PBT or vPvB substances.

Certain substances fulfilling the PBT/VPvB criterizay also be eligible to be included in the
Stockholm Convention or the UNECE protocol on Pesit Organic Pollutants (POPs). The
criteria for identifying POPs are overlapping witre PBT/VPVB criteria, but include the potential
for long-range transport. Any Party to the Convamtor to the Protocol may propose further
substances to be included. In future, such proposalild use information provided as part of
registration dossiers under REACH.
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only meant for the use of the PEG. To be

/| Comment [PEM8]: The text in brackets|
, removed after the PEG consultation.

R.11.2  Overview of Annex XIIl to REACH [former R.11.1.2, modified]

The purpose of this section is to introduce the@oinand terminology of REACH Annex XIII. The
interpretation of the content is presented mairdynfsection R.11.3 onwards.

only meant for the use of the PEG. To be|

/| Comment [PEM9]: The text in brackets
/
7 removed after the PEG consultation.

R.11.2.1.1Elements and terminology of Annex XlIl to REACH |[new]

The introductory section of Annex Xlll to REACH kyout the main PBT/vVPvB assessment
principles. Section 1 of REACH Annex XllI sets ttréteria for the identification of PBT and vPvB
substances. Further to REACH Annex |, Section 2REBACH Annex XlII specifies in more detalil
the PBT/VPVB assessment process and obligatioiseofegistrant. Section 3 of REACH Annex
Xl specifies the information relevant for the m&gant's and the authorities’ PBT/vVPvB
assessment of a substance. The introduction to REAGnex Xlll also lays out the main
PBT/vPvB assessment principles.

Table R. 11-1 provides the PBT and VvPVB criteriavoTsets of criteria exist, one for PBT

substances PBT criteria”) and a second category for vPvB substanced”\B criteria”).

According to the introductiory section of Annex Xtb REACH, the PBT and vPvB criteria apply

to all organic substances including organo-metaizan be inferred therefore that they do not apply | Comment [3PT10]: Tis para has bee
to inorganic substances. e

. . ) removed as it is introduced and justified
REACH Annex Xlll definestwo levels of assessmenand two sets of information The later .

differentiation of the two levels is mainly meanthelp the registrant to orientate in terms of his
registration obligations and information requiretseriThe two assessment levels are named in
Section 2 of REACH Annex XIIl as streening and “assessmehtof persistence (P),
bioaccumulation (B) and toxicity (T) properties af substance; and the respective sets of
information to be used for the two levels of assesg are named in Section 3 of REACH Annex
XIlIl as follows: “screening informatichand “assessment informatitn

REACH Annex Xl Section 3.1 provides a list of sening information (see Table R.11-2). This
must be used by the registrant for screening ire das has for one or more endpoints only
information as required in Annexes VIl and VIII ®EACH. Screening information cannot be
directly compared with the PBT and vPvB criteriastead, screening information must be mainly
used by the registrant to decide whether a substaotentially fulfils the PBT or vPvB criteria and

whether he must generate further information.

REACH Annex XlIlI Section 3.2 provides a list of assment information. These are listed in
Section R.11.2.1.2 of this Guidance. Parts of 8s=ssment information allow direct comparison of
the information with the criteria, other parts dut,rbut they may nevertheless be used in weight of
evidence based expert judgements on whether ttegiarare fulfilled. The indtroductiory section of
Annex Xl to REACH requires that all relevant awile data listed as assessment information in
REACH Annex Xl Section 3.2 are used for identifion of PBT and vPvB substances.
Furthermore, Section 2.2 expands this to the ushg# information listed in Section 3 of REACH
Annex Xl (both screening and assessment inforomyti This means that also screening
information can be used as part of available datecémparing with the PBT and vPvB criteria.
Therefore, screening information can be undersamd subset of assessment information. In many
situations, screening information comprises a ficant part of the information set used to arrive a
a definitive conclusion.

The introductory section of Annex Xl to REACH t#a that & weight of evidence determination
using expert judgemerghall be appliedy comparing all relevant and available informatiomith

12
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CHAPTER R11 — PBT ASSESSMENT

the criteria. Furthermore, the introductory secta@nAnnex Xlll to REACH stipulates thatThe
available results regardless of their individualn@tusions shall be assembled together in a single
weight-of-evidence determinatiénThis applies, according to the introductory tg@at of Annex
Xlll to REACH, in particular where the criteria qaot be applied directly to the available
information. Examples and principles of weight ofidence determination for the PBT/vPVB
assessment further applying the introductory sectib Annex Xlll to REACH are provided in
section R.11.4.. ECHA Practical Guide 2 providegeameral scheme for building a weight of
evidence approach.

The introductory section of Annex Xlll to REACH alsets furtheassessment principlesFirstly,

the information used for the purposes of the PB¥B/Bssessment must be based on data obtained
under relevant conditions. This refers to relevamtironmental conditions, further discussed in
Section R.11.4. In addition, the introductory saertof Annex Xl to REACH requires that the
assessmentshall also take account of the PBT/vPvB-propertiésrelevant constituents of a
substance and relevant transformation and/or degtad products The term “constituent” refers

to all constituents of a substance, which may bé noanstituents, impurities and additives as
defined in Guidance on Substance Identificationhe meaning of this requirement for the the
PBT/vPvB assessment is described in Section R2.1.3and further guidance is provided in
Section R.11.4.

R.11.2.1.2PBT and vPvB criteria and assessment information ffrmer R.11.1.2.1,
modified] s

only meant for the use of the PEG. To be|
removed after the PEG consultation.

Comment [JPT11]: The text in bracketT

77777777777777777777777777777777777777777777777777777777777777777777 [~ — { Comment [JPT12]: Moved to the new}
The following tables summarise the PBT and vPvBeda given in accordance with section 1 of (sectionR11.21.1

Annex XIIl to REACH and the assessment informatanprovided section 3.2 of Annex XIlll to

REACH. Section R.11.2.1.1 focuses to the other etemof Annex Xlll to REACH and section

R.11.4 on the description on the application of BT and vPvB criteria in the PBT/vPvB

assessment.

13
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1 TableR. 11-1: PBT and vPvB criteria according tcAnnex XllI

Property PBT-criteria vPvB-criteria
Persistence A substance fulfils the persistence A substance fulfils the “very
criterion (P) in any of the following persistent” criterion (vP) in any o
situations: the following situations:
- Ty > 60 days in marine water, or - Ty2> 60 days in marine, fresh- o

estuarine water, or

Ty > 40 days in fresh- or estuarine
water, or - Ty2> 180 days in marine, fresh- ¢r
estuarine sediment, or

Ti2 > 180 days in marine sediment,
or - Ty2> 180 days in soil.

Ty > 120 days in fresh- or estuaring
sediment, or

- Ty2> 120 days in soil.

Bioaccumulation A substance fulfils the bioaccumulationA substance fulfils the “very
criterion (B) when: bioaccumulative” criterion (vB)
BCF > 2000 when:
BCF > 5000
Toxicity A substance fulfils the toxicity criterion -

(T) in any of the following situations

- NOEC/EC10 (long-term) < 0.01
mg/L for marine or freshwater
organisms, or

- substance meets the criteria for
classification as carcinogenic
(category 1A or 1B), germ cell
mutagenic (category 1A or 1B), or
toxic for reproduction (category 1A,
1B or 2) according to the CLP
Regulation, or

there is other evidence of chronic
toxicity, as identified by the
substance meeting the criteria for
classification:specific target organ
toxicity after repeated exposure
(STOT RE category 1 or 2)
according to the CLP Regulation.

4 Table R. 11-2: Assessment information according tAnnex XIII

Assessment of P or vP properties Results from sitioul testing on degradation in surfg
water

Results from simulation testing on degradationoiih s

Results from simulation testing on degradationeidisment

Other information, such as information from fieldidies or
monitoring studies, provided that its suitabilitydareliability
can be reasonably demonstrated

14
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Assessment of B or vB properties

Results from a&dycentration or bioaccumulation study
aguatic species

Other information on bioaccumulation potential pdad that
is suitability and reliability can be reasonablynamstrated
such as:

Results from a bioaccumulation study in terressjmcies

Data from scientific analysis of human body flumistissues
such as blood, milk, or fat

Detection of elevated levels in biota, in particulan
endangered species or in vulnerable populatiomapeaced to
levels in their surrounding environment

Results from a chronic toxicity study on animals

Assessment of the toxicokinetic behaviour of thessance

Information on the ability of the substance to bammify in
the food chain, where possible expressed by bioifiegtions
factors or trophic magnification factors

Assessment of T properties

n

Results from long-teokicity testing on invertebrates as set

out in Section 9.1.5 of Annex IX to REACH

Results from long-term toxicity testing on fish st out in
Section 9.1.6 of Annex IX to REACH

Results from growth inhibition study on aquaticriitaas set
out in Section 9.1.2 of Annex VIl to REACH

carcinogenic in Category 1A and 1B (assigned haghrdses
H350 or H350i), germ cell mutagenic in Category GA1B
(assigned hazard phrase: H340), toxic for repraductn

- -1 Comment [PEM13]: which substance?
do you mean "any substance"?

Category 1A, 1B and/or 2 (assigned hazard phrases:
H360,H360F, H360D, H360FD, H360Fd, H360 fD, H361,

H361f, H361d or H361fd), specific target organ toxfter
repeated dose in Category 1 or 2 (assigned hazanase
H372 or H373), according to Regulation EC No 12028

Results from long-term or reproductive toxicity theg with
birds as set out in Section 9.6.1 of Annex X to REA

Other information provided that its suitability ameliability
can be reasonably demonstrated

R.11.2.1.3Screening and screening information [former R.11.2.2, modified] 7

‘| Comment [IPT14]: The text in bracket
~~ | only meant for the use of the PEG. To be
removed after the PEG consultation

Please, refer to section R.11.2.1.1 and sectioh.&Rfbr the description on screening and the use of

the screening information.

15
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4 Table R. 11-3: Screening information (section 3.1f&nnex Xl to REACH)

Indication of P and vP properties

Results fromstest ready biodegradation in accordance
Section 9.2.1.1 of Annex VIl to REACH

_ /| Comment [JPT15]: Moved to section
R.11.2.1.1 and modified.

~ 1 Comment [JPT16]: The contents of th
table are visible in endpoint relevant
sections of section R.11.4. Justification for
deletion of the table here: the screening
criteria are clearly solely of scientific nature
as they are not part of the legal text.

vith

Results from other secreening tests (e.g. enharezatl/ test
tests on inherent biodegradability)

Results obtained from biodegradation (Q)SAR modals
accordance with Section 1.3 of Annex Xl to REACH

D

Other information provided that its suitability ameliability
can be reasonable demonstrated

Indication of B and vB properties

Octanol-water tpianing  coefficient  experimentall
determined in accordance with Section 7.8 of Ankéixto
REACH or estimated by (Q)SAR models in accordanié
Section 1.3 of Annex Xl to REACH

Other information provided that its suitability @liability can
be reasonably demonstrated

Indication of T properties

Short-term aquatic téyiégn accordance with Section 9.1
Annex VIl to REACH and Section 9.1.13 of Annex Vib
REACH

of

Other information provided that its suitability @iability can
be reasonably demonstrated

16
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CHAPTER R11 — PBT ASSESSMENT

_ /| Comment [JPT17]: The text in bracket
. . - , only meant for the use of the PEG. To be|
R.11.3  Duties of the registrant [former R.11.1, modified ad expanded] .~ | removed after the PEG consultation

The purpose of this section is to delineate thegabbns of the registrant within the PBT/vPvB
assessment workflow. Guidance for how to conduetttmparison of the data with the criteria and
how to identify additional information needed isyided in Section R.11.4

R.11.3.1 Objective and overview of the PBT/VPvB assessmentqeess

Section 4.0 of Annex | to REACH states thtite' objective of the PBT/vVPvB assessment shadl be t
determine if the substance fulfils the criteriaegivin Annex Xlll and if so, to characterise the
potential emissions of the substanc#’ furthermore states that a normal hazard assssand
exposure assessment for CSA cannot be carried d@ht sufficient reliability for substances
satisfying the PBT and vPvB criteria and that, ¢fi@re, a separate PBT/VPvB assessment is
required.

According to section 4.0.2 of Annex | to REACH, tfwecess of the PBT/vPvB assessment consists
of Step 1: Comparison with the criteria and, dejpapdn the conclusion from Step 1 also Step 2:
Emission characterisation. Furthermore, risk charéation of a substance identified as PBT or
vPVB consists, according to section 6.5 of Annexol REACH of a requirement for risk
management measures which minimise exposures aig$iemto humans and the environment,
throughout the lifecycle of the substance thatltedtom manufacture and identified uses. In the
following these main assessment steps are described

Step 1 comprises a scientific PBT/vPvB assessnsedétailed in section R.11.4 and, if needed, of
generation of additional data. The registrant nsosclude Step 1 with one of three possible overall
conclusions
0] The substance does not fulfil the PBT and vPvB cetri;a4 OR
(i) The substance fulfils the PBT or vPvB criteria;OR
(i) Further information for the PBT/VPvB assessment iseeded The available
data is not sufficient for concluding (i) or (ilfhe substance may have PBT or
vPVB properties or it cannot be reliably excludeat the substance has PBT or
vPVB properties.

However, it should be noted, that the third conolugan be applied in the CSA only until the
registrant has generated relevant additional in&bion and is able to conclude (i) or (ii). The
registrant must contin@e- the assessment in Step 1 until one of the twalasions (i) or (i) is
possible. This may require several iterative stdiata generation and assessment. The registrant
can decide to apply an exemption from the requirgrtiegenerate additional data by considering
the substance “as if it is PBT or vPvB”. This idyoallowed if the registrant applies specific
exposure based adaptation conditions.

Consequences for the registrant of each conclus®ilescribed in more detail in Section R.11.3.3.

Figure|[add refﬂ provides an overview of the PBTVBRassessment process for the registrant. - | Comment [JPT18]: Note to the PEG :

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ numbering of captions etc. is done finally
after the consultaion. Text in brackets to be
removed after numbering done.

4 Such conlusion is either based on data directipparable with the criteria, based on expert WoEguent of
information which are not directly comparable witie criteria or based on screening data indicatingbsence of
counter evidence that it is unlikely that the egtare fulfilled

5 Regardless of the tonnage band covering all megist who have to conduct a PBT/VPVB assessmerd, am
registrants of substances>at0 t/y.
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CHAPTER R11 — PBT ASSESSMENT

R.11.3.2 Comparison with the criteria

The registrant must carry out Step 1 accordinght grinciples detailed in Section R.11.4 and
elsewhere in relevant chapters of theidance on information requirements and chemadtg
assessment (IR&CSA)n the following subsections the obligations the comparison with the
criteria and generating relevant additional infotioraare described.

The PBT and vPvB assessment of a substance miialiyrtie based on all the relevant information

available. This information is that which must bbmitted by the registrant as part of the technical

dossier - and hence as a minimum the informat®tisted in REACH Annexes VII and VI,

include the physicochemical, hazard and expostioentation generated in the context of the CSA.

This information normally corresponds to PBT/vPuBegning information. For generation of the

data to fulfil the standard information requirenseii REACH Annex VII and VIII, column 2

adaptation criteria of these Annexes cannot beiegpdy the registrant in isolation for the each

testing requirement listed but the informationndeded for the PBT/VPvVB assessment must be

generated. In such case where only screening irfiismas listed in Section R.11.2.1.3 is available { comment [3PT19]: Open issue for bot
for one or more endpoints, Step 1 of the PBT/vPs&easment first implies that the registrant is not | =95 219 P€@ sonsiaton, This ssue may
able to compare the information directly with thgTPvPvB criteria. In this phase, the registrant is | interpretation regarding those cases, where
required to analyse whether the information pogdigtimay fulfil the criteria. In Section R.11.4 ||\ i3fotpossible fo test certain properties
several screening criteria and conditions for apglythem are described, which the registrant | SUGGESTIONS FROM THE PEG?
should consider while drawing a conclusion. Theeging criteria are indicative and the registrant

must use all pieces of information on his substaimmduding non-experimental information, to

justify his conclusion. Also where only screenindprmation is available, the choice of one of the

three overall conclusions listed in Section R.11l.Gand further described in Section R.11.4.1.4

must be based on a weight of evidence consideratjoexpert judgement where all data for all

endpoints are considered in conjuction. Especifithe registrant concludes that the substance does

not fulfil the PBT/vPVB criteria based on screeninfprmation because it does not fulfil either the

P/vP criteria or B/vB criteria (or criteria for iieér of the properties persistence and

bioaccumulation are fulfillled) based on availabl@eening information, it is very important that

the registrant’s assessment against the screenitegia is accompanied with an analysis of all

uncertainties about the applicability of the sciegreriteria and about the adequacy and reliability

of the screening information.

The conclusion of Step 1 should be derived by #ggstrant taking into account all aspects as
described in Section R.11.4.1.4.

The consequences of individual conclusions areritesstmore in detail in Section R.11.3.3.

R.11.3.2.]lScope of the PBT and vPvB assessment (relevant ctituents,

transformation/degradation products)\[former R.11.11.1, modifiedj] __ -~ | Comment [JPT20]: Place of this
777777777777777777777 section might better fit under R.11.4.1
\ “Standard approach » However, now
wl D suggest to insert it here in order to get the
. . . . .\ | registrant focused on the scope.
In order to draw an overall conclusion (i) “The stance does not fulfil the PBT and vPvB criteria” * [ OPINIONS?

or (i) “The substance fulfils the PBT or vPvB efita” for a substance of the registrant, a | comment [3PT21]: The text in brackets
only meant for the use of the PEG. To be
removed after the PEG consultation
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CHAPTER R11 — PBT ASSESSMENT

conclusion “not PBT/vPvB” or “PBT/VPvB” must be aledble and justified for each relevant
constituent, impurity, additive and transformataegradation product.

Step 1 of the PBT/vPVB assessment must be perfoomezhch relevant constituent, impurity and
additive, respectively, and not on the substan@wlsole. It is hence, e.g., not possible to catelu
that a substance fulfils the PBT or vPVvB critefithe assessment of persistence has been concluded
for one constituent and the assessment of bioadatiom or toxicity for another constituent.

Similar arguments apply to relevant transformatiegtadation products. The PBT/vPvB
assessment must be carried out for each relevamsftrmation or degradation product. It is not
possible to conclude that a substance fulfils tiB Por vPvB criteria if the assessment of
persistence has been concluded for one transfamiddgradation product and the assessment of
bioaccumulation or toxicity for another transforioatdegradation product.

The definition of the term “relevant” constituettpurity, additive, transformation/degradation
product, is further described in the next subsastio

The PBT/VPVB assessment must contain plausibldigasions for all constituents, impurities and
additives or for all fractions of the substance position on why these are considered to be
relevant or judged to be not relevant for the PBUR assessment, regardless of whether the
substance identity of these could be ultimatelyedsined or not. This also applies to relevant
transformation/degradation products.

The principal requirements for identification anahting of mono- or multi-constituent substances
and UVCBs are laid down in tHeuidance on Substance Identificati¢Giurther guidance on how to
conduct a PBT/vPvB-assessment for multi-constitisetstances and UVCBs is given in Section
R.11.4.2.2. Assessment of metabolites and transfitom products is further described in Section
R.7.9. Together these documents provide the gefrarakework within which to decide to which

extent constituents and degradation/transformatioducts should be identified. = { Comment [JPT22]: Moved from
””””””” former section R.11.1.1.3

Relevant constituents, impurities and additives

The identity of any substance for which a regigiratiossier is prepared must be clearly described
in accordance with the respective guidance for tifleation and naming of substances as
developed in th&uidance on Substance Identificaion

As a general rule, for well defined substances @n@md multi-constituent substances), it should
be aimed to know and cover the composition up 1@ %) and for each constituent a complete
chemical specification, including structural infation, should be givernGuidance on Substance
Identification). Normally, constituents, impurities and additivélsat are relevant for the
classification and/or for PBT/VPvB assessment mlgays be specified in the registration dossier,

irrespective of the concentratjon. __ -~ | Comment [IPT23]: This is the rule set
”””””””””””””””””””””””””””””” in Guidance on Substance identification,

however, it does not mention additives. The

guidance on Sl needs to be aligned here,

L TRt I A -~y - — -~~~ ~ | Comment [JPT24]: Reference here is
that it is broadly used as a general concentrdiioit in other parts of the chemicals legislation | removed as[guidan(:,!e on Sl does not set pr
mention the limit of 0.1 %. This limit is se
for the PBT/VPvB assessment in this
guidance.

6 The full name of the guidance is “Guidance on $are |dentification and naming of substances uREEACH and
CLP".
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concering certain properties for substances of ggly conccern. Individual concentrations < 0.1
% w/w need normally not to be considered .

In practice, this means that the registrant musiyaut a comparison of the available data with the
criteria for all constituents, impurities and addis present in concentration of 0.1%,
respectively. Alternatively, the registrant musbyide a justification in the CSR for why he
considers certain constituents, impurities or adekt present in concentration ®f0.1% w/w or

certain constituent fractiohisas not relevant for the PBT assessment. _ -+ Comment [JPT25]: The therm
“constituent fractions” is referring to such

However, it may in specific cases be consideredite sake of the proportionality of assessment e
efforts and the significance of risk being consédierto elevate or reduce the threshold value above| constituens are varying or unknown.
or below 0.1% w/w for the PBT/vVPvB assessment.hie ¢onsiderations whether application of

another percentage threshold could be appropraateuat could be taken of the use pattern of the

substance and the potential emissions of the ¢oasts, impurities or additives having PBT or

vPVB properties. Thus, careful consideration mustgiven as to which threshold should apply

when uses leading to significant emissions arecigrtied. An elevated threshold value must not

exceed 10% (w/w) for the_ total amount of all cawostints, impurities, additives and

transformation/degradation products with PBT/vPvidperties, and the total amount of these

within the manufactured/imported substance shaulibicase exceed 1 tonne/year. __ - | Comment [JPT26]: From section
”””””” R.ll_.;l. (intro, para 2,_second half),

For instance, it may not be possible to suffidiefdentify UVCBs (substances of Unknown or e e e e futher| as

Variable composition, Complex reaction productsBiological materials) by the identification the text is taken from the former version

parameters of Section 2 of Annex VI to REACH beea(i} the number of constituents may be | Practically unmodified.

relatively large and/or (i) the composition mag, a significant part, be unknown and/or (iii) the - { comment [3PT271: Circular statemem,}

variability of composition may be relatively large poorly predictable. However, the chemical .consider to delete or describe more in defail

composition and the identity of the constituenteuth still be given as far as is known. For a

UVCB substance, all known constituents presenbatentrations$10% should be specified by at

least the English IUPAC name and preferably a CAgler. The typical concentrations and

concentrations ranges of the known constituentalldhbe given as well. Section R.11.4.2.2

provides further insight to the ways how to carey BBT assessment for fractions of the substance

composition, where these cannot be fully identifigdthe registrant.

Relevant transformation/degradation products

The registrant must also assess all relevant wamsftion and degradation products for their
PBT/vPVB properties. These are such transformati@hdegradation products, which are present at
the end of standard degradation testing in amoohts 0.1 % (w/w). Similarly to relevant
constituents, impurities and additives, the regigtrmust carry out a comparison of the available
data with the PBT/vPvB criteria for each relevardnsformation and degradation product,
respectively. Alternatively, the registrant musbyide the reasons and a justification for why the
registrant considers certain degradation/transfdomagroducts (or groups of them)0.1 % (w/w )

as not relevant for the PBT assessment. The redsoredevating or reducing the concentration
limit as described for relevant constituents, inities and additives above are applied also for
transformation and degradation products.

7 E.g. concering another category of substanceseo§ wigh concern according to REACH where the defau
concentration of CMR constituents in mixtures reiqgi a CMR classification is 0.1 % . The Judgmaeritthe General
Court (Seventh Chamber, extended composition) dfarch 2013 in cases T-93/10, T-94/10, T-95/10 ar@b/m0
confirmed the validity of this approach.

8 Constituent fractions is referring to a situatioinere for a UVCB substance not all constituens otiha identified.
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R.11.3.2.2 Specific cases: substances fulfilling the PBT/vPv&iteria according to ECHA's
Member State Committee [new] }

- -| Comment [JPT28]: The text in bracket:
only meant for the use of the PEG. To be|

According to REACH Article 59, ECHA’s Member Stalemmittee (MSC) decides on substances \femeved afterthe PEG consultation

to be included to the Candidate List of Substaé¢agery High Concern (SVHC), i.a., if they fulfil
the PBT and/or vPVB criteria. The decisions areliphbd as ECHA decisions on ECHA'’s website.

If a substance of a registrant has been identibatie Candidate List as a PBT/vPvB substance, the
registrant must align his PBT/vPvB assessment amttlgsion with the PBT/vPvB assessment
which was the basis of the MSC decision. This PBVE assessment is reported in a support
document of the decision on inclusion of the sulsato the Candidate List and is available on

ECHA's website. It is appropriate to replace in i8R the documentation of step (1) of the
PBT/vPvB assessment with a reference to the retlew@A decision. If the registrant has new
information available which was not referred totlire support document of the relevant ECHA

decision, the registrant must include the new mfaiion in the registration dossier and may reflect

his opinion of the relevance of the new informattonthe conclusion in the CSR. Although the
registrant would in this case present in the CSRohinion that the new information would trigger
another conclusion than the one drawn by the M8E€ registrant is further obliged to implement
the conclusion of the MSC as the conclusion indarchis CSR.

If a registered substance contains a main constitirepurity or additive or a registrant’s substanc

transforms/degrades to a substance which is inCdredidate List because of meeting the PBT
and/or vPVvB criteria, the registrant must conclagdesubstance to meet the PBT or vPvB criteria

accordingly. Also here the concentration limit00.1 % w/w as described in SectiBnl1.3.2.1is |
applied.

There are several substances on the Candidatewitisth have been identified to fulfil PBT or
vPVB criteria because their constituents or tramsédion/degradation products fulfil PBT or vPvB
criterig®. The background documents of ECHA decisions orCiéwedidate List inclusion identify in

- { Deleted: R.11.3.3 )

these cases the constituents or transformatiorddagion products of concern and contain a

PBT/vPvB assessment of them. If a registered snbsts one of these substances, the registral
should reflect such a conclusion in his own PBTRRgsessment.

R.11.3.3 Consequences of the conclusions from comparison Wwithe criteria to the
registrant [new section]

The three conclusions from Step 1: “Comparison @t whe criteria” trigger four different
consequences to the registrant (see also Figuik flgdre number to the flow chart in section
R.11.3.1]). These are:

* No conseguences: afteonclusion (i)

9 Such substances are, e.g., Coal tar pitch, higpe¢eature (EINECS No: 266-028-2) and Bis(pentabyimeayl) ether
(EC 214-604-9)
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CHAPTER R11 — PBT ASSESSMENT

* Conduct emission characterisation and risk chatigat@®n: afterconclusion (ii)

« Generate relevant additional information and cargimnder Step 1: afteonclusion (jii)) - { Comment [3PT30]: Itis for PBT
OR assessment important to acknowledge th|s
_ activity as a specific consequence, becayse
generation of the further data can be a very

» Treat the substance “as if it is PBT or vPvB”: aftenclusion (iii) long 'astinglsituation in the PBT
assessment.

In the following the consequences are describedtnmodetail.

No consequences

If the registrant concludes (iT:he substance does not fulfil the PBT and vPvB cetia, this is

the end of the PBT/vPvB assessment process. lrcdkis, the general obligation of REACH Atrticle
22 to take into account relevant new informatiomedevant changes in the substance composition
applies for triggering the need to revise the PBUVR assessment.

Conduct emission characterisation and risk chaiigatén

If the registrant concludes (ii)fhe substance fulfils the PBT or vPvB criteria an emission
characterisation and risk characterisation mustpbdormed with the objective to minimise
emissions and subsequent exposures of humans aneéntironment from manufacture and
identified uses (see Section R.11.3.4).

Also substances concluded according to the priesigescribed in Section R.11.4.1.4 as fulfilling
PBT or vPVB criteria because their constituentgurities, additives or degradation/transformation
products fulfil the PBT or vPvB criteria must bebgcted to emission characterisation and
minimisation or releases for their whole life-cycle

It should be noted that if the registrant drawss thbnclusion within his CSA, it does not
automatically lead to initiation of the REACH Ar&c59 process for inclusion of the substance in
the Candidate List. Neither is it automatic thatudostance from the Candidate List is taken into
REACH Annex XIV which would lead to the subsequeruirement for authorisation. PBT/vPvB
substances can only be proposed to be includedthet@€Candidate List and further into REACH
Annex XIV by Member State competent authorities agdhe Agency (ECHA) at the request of
the Commission. Prior to a Commission decisiomtibuide substances in REACH Annex X1V, the
Agency will recommend priority substances takingpiaccount the opinion of the Member State
Committee. This prioritisation for inclusion in REA Annex XIV takes into account in
particularthe presence of PBT/vVPvB properties, widpersive use or high volumes by using the
information in the registrationgience, the implementation of appropriate and riggir@MMs may

influence the likelihood of a PBT/VPVB substancabeéncluded in Annex XIV. __ -~ - Comment [IPT31]: Moved from
””””””” former section R.11.1.5, slightly modified|a
better place for this still under search.
OPINIONS?

Generate relevant additional information

If the registrant concludes (iiilFurther information for the PBT/VPVB assessment isieeded the
registrant must generate relevant additional indiom and continue the PBT/vPvB assessment
Step 1 until the comparison with the criteria canreliably done and a final conclusion (ifhe
substance does not fulfil the PBT and vPvB criteoia(ii) “The substance fulfils the PBT or vPvB
criteria” can be unequivocally drawn (see flowchartsection R.11.3.1).The obligation of the
registrant to generate relevant additional inforarafor the PBT/vVPvB assessment concerns also
relevant constituents, impurities, additives amah$formation/degradation products.
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CHAPTER R11 — PBT ASSESSMENT

If conclusion (iii) is reached by the registrantiitial submission of the CSA, column 2 adaptation

criteria of REACH Annex IX to X cannot be applieg the registrant in isolation for each testing

requirement listed but such information for the PBPVB assessment must be generated as is

needed to draw one of the two conclusions (i)ipuiequivocally __ - - Comment [IPT32]: This is an open %
n

”””””””””””” issue subject of legal check and discussi
in the PEG

The additional relevant information must be ideetifby the registrant in the technical dossier and
CSR. This additional information can relate to onaseveral tests as listed in REACH Annexes IX
or X. The additional relevant information can ats® an “other type” of information, which the
registrant considers to be optimal for the assestrfighis other type of information cannot consist
of further information listed in REACH Annexes Vbr VI, as such information must be
generated by the registrant for the initial submis®f a registration in tonnage band>o1.0 t/y].
The other type of information can be experimenmtédrmation not falling under REACH Annex IX
or X, but it may also be a combination of experitabmesearch information and monitoring
research or solely research based on monitoring/uned environmental data. Section R.11.4
provides guidance to the registrant for decidingcWhnformation could be necessary in pursuing
an unequivocal conclusion (i) or (ii). The addiwinformation can be generated by the registrant
in a tiered way by means of a testing strategihiff is deemed necessary. Elements of such testing
strategies include avoiding unnecessary animahtesind to ensure efficient use of resources while
optimising data generation which can be used tohreafinitive conclusion (i) or (ii).

If the registrant, based on the PBT assessmemijfiés that information listed in Annex IX or X is
needed, he must submit appropriate testing pros&uch testing proposals are subject to the
normal testing proposal evaluation process of REAT#$ting proposals must not be submitted for
any other type of further assessment informationtbe registrant must inform ECHA about his
plans to generate any such further information fpgcgying in the CSR to the degree of detail
possible a plausible information gathering or tegtstrategy and an estimated time needed to
update the PBT/vPvB assessment and the registidossier.

The registrant should strive to plan generatiofugher relevant information in a way that leads to
submission of a minimum number of updates of thel RBsessment and technical dossier.
However, it is recognized, that PBT assessmentbeachallenging and the information generated
may sometimes provide results which indicate thether information not initially foreseen by the
registrant needs to be generated to come to foratlasion (i) or (ii). In such cases the registriant
obliged to update the registration dossier (inelgdithe CSR) without delay each time new
information becomes available. Hence, the registtadossier may in the most complex cases need
to be updated several times before the PBT assasStep 1 can be concluded.

REACH Annex |, section 0.5 requires of the registréhat: while waiting for results of further

testing, he shall record in his chemicals safetporé and include in the exposure scenario

developed, the interim risk management measures likahas put in place and those he

recommends to downstream users intended to mahagesks being exploredt is thus the duty of - { Comment [JPT33]: No further details;
the registrant to identify appropriate interim risenagement measures. on this requirement to be put into guidange.

REACH Annex XIlII section 2.1 requires relevant fat information to be generated regardless of
the tonnage band for the substance of the regist@mducting the PBT/vPvB assessment. This
obligation is illustrated by the following exampke:registrant with a tonnage band for a substance
of 10-100 t/y identifies that more information igaded and that a degradation simulation test
would be the first test needed, followed by a tbaccumulation test if the substance is deemed
persistent after simulation testing. He must sulenfesting strategy and testing proposals, even
though the degradation simulation test and the fishccumulation test are not listed as standard
information requirements for 10-100 t/y registrai@according to REACH Annex VIl and VIII.
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CHAPTER R11 — PBT ASSESSMENT

Treat the substance “as if it is PBT or vPvB”

If the registrant arrives at the conclusion (i#urther information for the PBT/VPvB assessment
is needed he can also decide - based on REACH Annex Xdéttion 2.1 - not to generate further
information, if he fulfils the conditions of expasubased adaptation of Annex XlI, Section 3.2(b)

differentiation of this case and case whe
the substance based on information fulfil
the criteria, the concept « as if it is PBT o
VPVB » from Annex Xl is applied in the
whole text.

and (c). Uniquely to the PBT assessmenthe registrant must additionally consider thessaibice
“asif itis a PBT or vPvB”, i.e. he may state that he wishes to regard theautsas a PBT/vPvB
without having all necessary information for firstig the PBT/VPVB assessment. This option has
exactly the same consequences for the registrahhignsupply chain, as if the substance had been
identified as PBT or vPvB based on a completed PBUB assessment. This includes the
obligation that if a substance is considered “ag i a PBT or vPvB”, the registrant needs to

generate a Safety Data Sheet in accordance with QREArticle 31. These are unique -

consequences of adaptation of information requirgsndt is important that the registrant clearly
flags in the registration dossier and in the supggin communication that the substance is

Comment [JPT35]: The DU guidance
should also be brought in line with this
issue. It's revision is not subject of this
revision round.

considered “as if it is a PBT or vPVvB".

Comment [JPT36]: Moved to SEction
R.11.4.4

Comment [JPT37]: Addressed under
description of consequences from
conclusion (ii) and dealt in detail in Sectiq
R.11.4.4, conclusions

{ Comment [JPT38]: Same as above ]

The registrant must develop for BT or vPvBsubstance® Exposure Scenario(s) (ES(s)) for -
manufacturing and all identified uses as for arhepsubstance meeting criteria for classification
for any of the hazard classes or categories otlsrti4(4) of the REACH Regulatidh \

Whereas for substances meeting the classificatiiteria for Article 14(4) hazard classes or \\

Comment [JPT39]: Please, note that
more balance for the text is still searched|
for when to differentiate the requirements
between substances fulfilling PBT/vPvB

criteria and substances considered as if it i

PBT/VPvB. Good suggestions are welcon

categories the objective of an exposure assessmamimake qualitative or quantitative estimates
of the dose/concentration of the substance to whiginans and the environment are or may be

Comment [JPT40]: The text in brackets

only meant for the use of the PEG. To be
removed after the PEG consultation

exposed, the main objective of the emission cherizettion for ‘@ PBT or vPvB substantes to
estimate the amounts of the substance releasé@ wifferent environmental compartments during
all activities carried out by the registrant andindg all identified uses.

Additionally, for a substance to be considered ifag is a PBT/vPvB” (i.e., the substance is
regarded as a PBT/vPvB without finalising the PBPMB assessment), appropriate parts of the
CSR and the technical dossier must clearly dematesthat the registrant fulfils the conditions for
exposure based adaptation. This is the prerequasitdefined by section 2.1 of Annex XIII to
REACH for avoiding the further information neededfinalise the PBT assessment Step 1. All use

10 For the purpose of this section including the satises, it is noted, that when reference t6P8T or vPvB
substance(s)” in italics is madthis covers both the case that the substance hasemeconcluded to fulfil the
PBT/vPvB criteria and the case that the registrantonsiders the substanceds if it is a PBT/vPvB"(for when these
terms apply, see Section R.11.3.3). However,ribtgd, that the registrant needs to clearly flathentechnical dossier,

CSR and Safety Data Sheet which of the two casglgeapo his substance

11

* hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types\AB, 2.9, 2.10, 2.12, 2.13 categories 1 and.24 2
categories 1 and 2, 2.15 types Ato F

« hazard classes 3.1 to 3.6, 3.7 adverse effect@xmkfunction and fertility or on development, &Bects
other than narcotic effects, 3.9 and 3.10

* hazard class 4.1:

¢ hazard class 5.1;
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CHAPTER R11 — PBT ASSESSMENT

and exposure related information of the registratiossier must in this case be in line with the
specific conditions for exposure based adaptatiostipulated in section 3.2(b) and (c) pf Annex XI
to REACH. For a description of the required comdif please refer to the Guidance on
intermediates and Guidance on information requirdsiand chemical safety assessment, Chapter
R.5: Adaptation of information requirements.

The subsequent risk characterisation BT or vPvB substanceséquires a registrant to use the
information obtained in the emission charactergatstep to implement on his site, or to
recommend to his downstream users, Risk Managervsasures (RMM) and Operational
Conditions (OC) which minimise emissions and subsatl exposure of humans and the
environment throughout the life-cycle of the substathat results from manufacture or identified
uses (Annex | (6.5)). RMMs and OCs are documemethiES(S).

Generally, if a substance contains one or morevaelkeconstituents, impurities or additives in
individual amounts> 0.1 % (w/w) or if transformation/degradation prothuwith the respective
properties in amounts 0.1 % are being generated , the substance musilijected to PBT/vPvB
specific emission characterisation and risk charation. However, for the sake of relevance of
risk exerted by the amount of 8BT/vPvB substancethanufactured/imported by a registrant, and
hence with regard to the requirements for risk abti@risation and nature of RMM to be
implemented, it may be considered to use a hidireshold value up to a maximum of 10% (w/w)
for the total of all constituents or transformafaegradation products beind®BT or vPvB
substances’ If this is attempted estimations with sufficiergrtainty should be provided that the
total manufacture/import or supply BBT/vPvBconstituents in that substance and the total amoun
of degradation/transformation products beingBT or vPvB substances”generated by that
substance do not exceed 1'¥/yWhen it is considered whether to apply such &drigpercentage
trigger than the default (0.1 w/w), account shduddtaken of the use pattern of the substance and
the potential emissions of the constituents or sfi@mation/degradation products having
themselves PBT or vPvB properties.

R.11.3.4.1Emission characterisation [former R.11.2.1]

The objective of the emission characterisation is:
to identify and quantify emissions of BBT or vPvBsubstance™o the environment; and

to identify exposure routes by which humans andetméronment are exposed to BT or
vPvB-substance’

The principal tool to achieve this objective is egpre scenarios. Part D and Chapters R.12 to R.18
provide guidance on how to develop exposure scemdar substances in general. Parts of the
exposure assessment guidance are relevant alsbP®F or vPvBsubstances (i.e. emission
estimation and assessment of chemical fate andvpg). However, since the objectives are not
the same, the general scheme for exposure assdssesels to be adapted to the requirements of
emission characterisation foPBT or vPvBsubstances Below guidance is given on some issues
where special considerations are neededR&T or vPvBsubstances

12 Please note that the proposed one tonne pettyeahold for the total of compounds with PBT/BRwoperties in a
substance consisting of more than one componenit (Bemixture or a multi-constituent substance)n@& an
‘allowable release’ threshold. It refers insteadhe content in a substance that will need to repmropriate risk
assessment and management justified in the chemsédaty report. 1 tly is the level at which theisegtion
requirement under REACH normally begins to applg gubstance was supplied alone or in a mixtuts i also
the trigger for registration in an article. Themefothis amount is considered to be a suitablestioiel level for
relevance and hence adaptation of required risksassent efforts and, depending on the resultskfassessment,
possibly risk management measures.
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Throughout the development of an ES for a particu&e, the objective of the risk characterisation
for “PBT or vPvB substancesiamely the minimisation of emissions and (subsed) exposures
of humans and the environment that results frorhube, needs to be considered. Hence the need or
a potential to (further) minimise emissions mayréeognised at any point in the development of
the ES. In this case, the appropriate RMMs or OGstrbe included in the risk management
framework and their effectiveness be assessedrdiitylar, for a substance to be considered “afs if i
is a PBT or vPvB”, the exposure scenarios mushiame with the fact that the adaptation criteria
of REACH Annex Xl Section 3.2(b) and/or (c) arefifidd. The final ES, or ES(s) in case of
different uses, must be presented under the rdldweading of the chemical safety report, and
included in an annex to the SDS. It must descritee required OCs and RMMs in a way that
downstream users can check which measures they tfoawveplement in order to minimise
emissions or exposures of humans and the enviranmen

It should be noted that a registrant has to take cd his own tonnage (manufactured and

imported). In co-operation with his downstream agbe registrant has to cover, where relevant, his
own uses and all identified uses including all hisg life-cycle stages. However, it can be useful

to consider on a voluntary basis exposure resulfiogn emissions of the same substance
manufactured or imported by other registrants, (ftee overall estimated market volume), c.f. Part
A2.1.

As “PBTs or vPvB substancesire substances of very high concern, the registrarst pay
attention to the level of detail of his assessnaanivell as to whether its accuracy and reliabitity
sufficient for a PBT or vPvB substanteWhere generic scenarios and assumptions may be
sufficient for exposure assessment of non PBT/vBuBstances, specific scenarios and data will be
needed throughout an emission characterisationBT or vPvB substancesThe emission
characterisation must, in particular be specifi¢tha use description and concerning RMMs, and
must furthermore contain an estimation of the m#eaate (e.g. kgl/year) to the different
environmental compartments during all activitiesrieal out during manufacture or identified uses.
Emissions and losses may e.g. be addressed byrmpérpmass balances. The total amount of a
substance going to each identified use must beuated for and the whole use-specific life-cycles
be covered. This can, for instance, be done byopaifig a substance flow analysis covering
manufacture, all identified uses, emissions, reggveisposal, etc. of the substance. If the total
amount of the substance cannot be balanced foid#reification of emission sources should be
refined. All effort necessary should be made touaeqfor manufacture and any identified use
throughout the life-cycle, site- and product-sgedififormation on emissions and likely routes by
which humans and the environment are exposed tostistance. However, information on
environmental concentrations is normally not neettedause minimisation of emissions and
exposure is required forPBT or vPvB substancegdata on environmental concentrations, if
available, may however be useful in the assessamhtshould be considered). Gathering of the
mentioned information is not required for uses tHratadvised against as mentioned under heading
2.3 of the CSR and in section 16 of the SDS.

R.11.3.4.2Risk characterisation and risk management measure®r “PBT or vPvB

Substances’ [former R.11.2.2] ~_ { comment [3PT41]: Only for the PEG
as info, to be removed after consultation

According to REACH, the objective of a risk chamigation for PBTs or vPvBs is to minimise
emissions and subsequent exposure to these substakrtnex | (6.5) requests further thiar
substances satisfying the PBT and vPvB criteria enufacturer or importer shall use the
information as obtained in Section 5, Step 2 wimgplémenting on its site, and recommending for
downstream users, RMM which minimise exposureseamigsions to humans and the environment,
throughout the life-cycle of the substance thatits§rom manufacture or identified uses.
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CHAPTER R11 — PBT ASSESSMENT

Risk characterisation for PBT/VPvB substances ohed) as for other hazardous substances, the
consideration of different risks. These are:

Risks for the environment

Risks for different human populations (exposed askers, consumers or indirectly via the
environment and if relevant a combination thereof)

Risks due to the physicochemical properties ofistunce.

For the assessment of the likelihood and sevefigncevent occurring due to the physicochemical
properties of a PBT/vPvB substance the same apprioacisk characterisation applies as for any
other substance (see Sections R.7.1 and R.9).

The estimation of emissions to the environmentexmbsure of humans performed in the emission
characterisation provides the basis for risk attargsation and risk management of PBT/VPvVB
substances.

Options and measures to minimise emissions andsexeo

A registrant has to generate ES(s) which minimisgssions of and exposures RBT/vPvB
substances. These ES(s) have to cover manufactueigigtrants own uses, all other identified uses
and life-cycle stages resulting from manufacturamgl identified uses. Life-cycle stages resulting
from the manufacture and identified uses includéene relevant, service-life of articles and
wasté3, The registrants are advised to consider in garfse which uses they wish to cover in their
CSR. Obviously, if the registrant substituteBRiT/vPvBsubstance in his own uses or he decides to
stop supplying for certain downstream uses, he doeseed to cover these uses in his CSR Supply
chain communication is of high relevance for sughsiderations.

For the uses the registrant decides to includesiCBA and therefore develops ES(s), supply chain
communication can be crucial for getting detailadwgh information on conditions of use applied
in practise. The registrant can conclude on théshasthe ES(s) he develops that he is not able to
demonstrate that emissions can be minimised frazarein use. He must list such uses as ‘uses
advised against’ under heading 2.3 of the CSR.hEumore, this information has also be
documented under heading 3.7 of the technical doasid communicated to the downstream users
under heading 16 of the SDS.

The registrant has to implement the risk managemmeatsure and operational conditions described
in the final ES(s) for manufacture and his own ustshas to communicate as an annex to the SDS
the relevant ES(s) for his downstream users. Thendtseam users have to implement the
recommended ES(s) or alternatively prepare a doeast user CSR.

One possibility to develop ES(s) that minimise esioiss and exposure is to use a similar approach
as for isolated intermediates (outlined below fiomther details see the Guidance for intermediates)

13 In cases where a CSR is developed for authaisatpplication purposes, ES(s) are required fosehases for
which an applicant decides to apply for. An autkation applicant can be manufacturer, importer and/
downstream user of the substance. All authorisatipplications have to include an analysis of altBves.
However, that will be a separate part of the apfilim and not included in the CSR. See guidancaudtinorisation
application.
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Rigorous containment of the substance

The “PBT or vPvB substantenust be rigorously contained by technical meansng its whole
life-cycle. This covers all steps in the manufaictgrof the substance itself as well as all its
identified uses. It further includes cleaning andimtenance, sampling, analysis, loading and
unloading of equipment/vessels, waste disposakgggeg, storage and transport. This containment
may only become unnecessary from a step in theyiéée on for which it can be demonstrated that
the substance is being transformed to (an)othestanbe(s) without PBT/VPVB properties or that
the substance is included into a matrix from whiclor any of its breakdown products with
PBT/vPVvB properties will not be released during &mtire life-cycle of the matrix including the
waste life stage. Note however that residues obtignal “PBT or vPvBsubstance’in the matrix

or impurities with PBT/vPvB properties resultingin side-reactions must as well be considered

Application of procedural and control technologies

Efficient procedural and/or control technologiessmon the one hand be used to control and
minimise emissions and resulting exposure when sams have been identified. For example, in
case of emissions to waste water (including duciegning and maintenance processes), it will be
considered that the substance is rigorously coedaifithe registrant can prove that techniques are
used that give virtually no emissions, for examjejnerating the waste water or extracting the
“PBT or vPvB substant&om it. The same applies to emissions to aidisposal of wastes where
technologies are used to minimise potential exposafr humans and the environment. It is
important to consider that RMM which protect humaius instance from direct exposure at the
workplace, can in some cases lead to emissiondi@¢oehvironment (e.g. ventilation without
filtration of exhaust air). For @BT or vPvB substantesuch a measure is insufficient as exposure
of both humans and the environment must be mingin(sentilation plus filtration of exhaust air
may thus be an option in the case of the example).

On the other hand, procedural and/or control teldgies must also be implemented to guarantee
safe use, i.e. to prevent accidents or to mitigdieir consequences. Regarding this, the
clarifications according to the Directive 96/82/Efh the control of major-accident hazards
involving dangerous substances and the Directiv®/B& concerning equipment and protective
systems intended for use in potentially explosimecspheres might be consulted.

Handling of the substance by trained personal

In order to minimise emissions and any resultingosxre, it is important that only trained
personnel handlePBT or vPvB substanceer mixtures. From this perspective any consumnmss u
of these substances on their own or in mixturgsradably inappropriate, because in these cases
sufficient control of the emissions is in practdifficult to ensure.

Risk Characterisation for humans in cases of degpbsure toPBT or vPvB substances

Although quantitative risk assessment methodologées due to the associated high uncertainties
regarding the extent of long-term exposure ancceffegenerally not be used for estimating the risk
posed by PBT or vPvB substancew the environment or to humans via the environtr{gndirect
exposure of humans), it may be possible to usejtiaatitative approach for assessing the risk for
workers caused by direct exposure to the substnitee workplace, because in this case exposure
under the controlled conditions of the working eamiment is predictable. A quantitative approach
can only be applied to characterise the risk forkers resulting from direct exposure.

In case of assessing exposure at the workplaceuhetitative approach (i.e. Exposure / DNEL)
must be used, wherever possible, to demonstrateMbr&place exposure does not result in health

30
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risks. If a DNEL cannot be derived (e.g. for subs&s for which effect thresholds cannot be
established), the respective approach for assesiaghealth risk posed by non-threshold
substances must be appliedrhe overall risk for workers (resulting from &fpes and routes of
exposure) can normally only be assessed in queditderms and in doing so the increased
uncertainty in estimating the risk via indirect egpre through the environment must be taken into
due consideration. As a consequence, the applicaifoa higher margin of safety (i.e. a risk
quotient Workplace Exposure / DNEL << 1) than usuapplied to non-PBT or vPvB substances
may be required to account for this increased taicgy and to consider workplace exposure as
safe. Guidance on risk assessment for human hisgthen in Chapter R.8.

It should further be noted that even if a quarntitaissessment of health risks at the workplace
would indicate low risks, this does not imply thhe RMM and the OC at the workplace can be
considered sufficient where it is technically anmdqpically possible to further minimise emissions

and exposure at the workplace.

The documentation of the PBT/VPVB assessment inrégestration dossier consists of several
elements depending on the outcome. Section 8 cE8f and section 2.3 “PBT assessment” of the
technical dossier generated in IUCLIB®Should be provided by all registrants who need to
conduct a CSA. Furthermore, for substances wittclosion (i) “Further information is needed”,
the registrant must identify the additional infotioa needed in the CSA and in the technical
dossier. These elements are described furtheeifottowing.

When the registrant conducts a CSA and submitsR @8her directly in the initial submission or
without delay when 10 t/y are exceeded) he needsnduct the PBT/VPVB assessment based on
PBT/vPVB properties” of the CSR. One of the thrematusion options described in Section
R.11.4.1.4 must be recorded in this chapter as. Wealthermore, if the registrant as the result of
conclusion (iii) “Further information for the PBTPvB assessment is needed” considers his
substance “as if it is PBT or vPvB”, this must bearded in section 8.1 as well.

If the registrant concludes that that the substdntfds the PBT/vPVB criteria or considers the
substance “as if it is a PBT or vPvB”, emissionrefeterisation and risk characterisation shall be
conducted and the CSR must contain also a sedipnssion characterisation”, reported as section
8.2 of the CSR. It is noted, that the CSR-pluginld€LID 5 automatically creates these two
section titles. It is recommended, that the regigttists in section 8.2 all relevant sectionsi t
CSR (section 9 and 10), including the details efémission characterisation elements.

All available data must be recorded in the tecHrdcasier in relevant endpoint study records and
those relevant to the PBT/VPvB assessment mudfleeted in the CSR, Section 8.1. Furthermore,
the conclusions of the PBT/VPvB assessment inciuthinef justification should be recorded in

IUCLID section 2.3. Support on how to fill in theformation in section 2.3 “PBT assessment” of
IUCLID 5 in practice is given in the IUCLID 5 Endsdr Manual. In this section, it is possible to
create one endpoint summary and several endpaiotde Note that the objective of the PBT

14 Note that, apart from predictable exposure, th@urprerequisite for quantitative assessmentsiifis the possibility
to derive the no-effect level for humans with aprapriate level of certainty.

15 The IUCLID 5 software is downloadable from the ILD website athttp:/iuclid.eufor free by all parties, if used

for non-commercial purposes.
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/| Comment [T43]: This type of

instruction is needed, but many of the iss
listed below may better belongs to Data
Submission Manual 5 (DSM5). However
it is proposed to keep this section with the
proposed content in the draft until it is cle|
whether and when DSM 5 can be update
for these components. If DSM 5 will

section can consist of a reference to DS

address all components mentioned here%this

Comment [JPT44]: The text in brackets
only meant for the use of the PEG. To be
removed after the PEG consultation

Comment [Thies45]: Here, the section
is required to be divided to 8.1 and 8.2 in
line with CSR-plugin. Note that Annex |
only specifies « chapter 8 » for PBT
assessment.
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CHAPTER R11 — PBT ASSESSMENT

section 2.3 in I[UCLID 5 is not to repeat informatialready provided in other [UCLID sections. A
reference to other IUCLID sections can be made.

If the conclusion (iii): “Further information fohe PBT/vPvB assessment is heeded” is drawn in the
PBT assessment Step 1 the registrant must as fthe technical dossier submit testing proposals,
if the information needed is listed in Annex IXXr Instruction for recording the testing proposals
in the technical dossier is provided in the Datar8ission Manual 5 If the additional information
needed to finalise the PBT assessment Step 1 ikstert in Annex IX or X, the registrant should
identify how to provide such information and hiamd to generate it in his CSR, section 8.1. In this

case the CSR should also contain the estimatedirigne _ - -| Comment [JPT46]: It s not possible to
””””””””””””””””””” submit this type of plans as testing
. proposals. In IUCLID section 2.3 this cas
After relevant studies have been conducted, the/\B/B assessment must be updated. The same needs to be chosen by the registrant and|if

applies to CSR and the technical dossier including-point study records for newly generated | i coriecion ot fo s are Sumitert
information. The tasks of generation of furtheoimhation and subsequent updating of the CSR and | describes “other information” to be

the technical dossier should ideally be carried ioubne step. However, it is recognised that (9eneratedinhis CSR.

PBT/vPvB assessment sometimes may be a challengskgwhere several updates and cycles of

generation of additional information may be needetil the PBT/vPvB assessment can be finalised

by the registrant.

\Furthermore, the registrant must differentiatehie tegistration dossier, CSR and in the Safety
Data Sheet between the status of substance fulfilthe PBT/vPvB criteria and substance

considered “as if it is PBT or vPVB". __ { Comment [3PT47]: This differentiation
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ is necessary in order to provide the

. . B B E : downstream users the possibility to take

Documentation of the risk characterisation and comigation of measures own action for assessing further the PBT

properties of the substance. Furthermore

Given the potential risk exerted byPBT or vPvBsubstances®, the descriptions of the wr'ﬁl(‘e"’f;]@“ggggﬂifg;‘ifgfr;‘;r‘:'fgs’%’}"ae
implemented or recommended, RMMs and OCs in ann&&l to be sufficiently detailed to | registered substances for different purposes.
demonstrate rigorous control of the substance analow examination and assessment of their
efficiency by authorities. The level of detail commicated in the ES attached to the safety data
sheet must further permit downstream users to clileak their use(s) are covered by the ES

developed by their supplier and that they implermérihe recommended RMMs and OCs correctly.

The risk characterisation for all ESs developed tfor identified uses of thePBT or vPvB
substanck has to be documented under heading 10 of the O®BR.registrant is according to
REACH Article 14 obliged to keep his CSR availaatel up to date. It should be further noted that
any update or amendment of the CSR will requirauptiate of the registration by the registrant

without undue delay __ -~ -| Comment [JPT48]: Unchanged, from
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ deleted section R.11.2.2.3

If the registrant concludes based on availablerin&tion (ii) “The substance fulfils the PBT or
vPVB criteria” OR he considers the substance “dsisf PBT or vPvB”, this triggers the obligation
to generate a Safety Data Sheet according to REA@itle 31. For both cases, the general
obligations of Article 31 apply. Furthermore, thegistrant must differentiate in the Safety Data
Sheet which of the two cases applies for his sabstaThis differentiation is necessary in order to
provide the downstream users the possibility te takn action for assessing further the PBT/vPvB
properties of the substance.

16“PBT or vPvBsubstance(s)tovers both the case that the substance has beemdaded to fulfil the PBT/VPVB
criteria and the case that the registrant considershe substance as if it is a PBT/vPvB”(for when these terms
apply, see Section R.11.3.3).
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CHAPTER R11 — PBT ASSESSMENT

_ /| Comment [JPT49]: The text in bracket
. A . 2 only meant for the use of the PEG. To be|
R.11.4  Assessment of PBT/VPVB properties — the scientifinethod [former R.11.1.3] . removed after the PEG consultation

This section describes the method for comparisothefavailable information with the criteria,
which for the registrant is Step 1 of the PBT/vPadsessment process. The method is the same as
used by authorities for PBT/vPvB assessments, gidentifying a substance as “Substance of
Very High Concern” to the Candidate List of ECHAcarling to REACH Article 59. The method
has been developed on a scientific basis and #slays out the rules of convention. As in several
areas of PBT/VPVB assessment scientific developraetitities are ongoing, it is underlined that
the assessor has the responsibility to criticaltytsnize and apply in the PBT/vPvB assessment any
relevant new scientific developments.

R.11.4.1 Standard approach

The PBT/VPVB assessment must cover a consideratibneach property persistence,
bioaccumulation and toxicity against each respeatiterion (P or vP, B or vB, and T) in order to
arrive at an informed decision on the propertiesaofubstance or of its relevant individual
constituents, impurities, additives or transformatilegradation products. In principle, substances
are considered as fulfilling the PBT or vPVB cliiewhen they are deemed to fulfil the criteria P, B
and T or vP and vB, respectively.

The assessment strategies set out in this seatiSaction R.11.4.2 should normally be followed

and further information be searched for or gendratenecessary. In deciding which information is

required on persistence, bioaccumulation or toxicitorder to arrive at an unequivocal conclusion,

care must be taken to avoid animal testing whersiples This implies that, when for several

properties further information is needed, the assest should normally focus on clarifying the

potential for persistence first. When it is clelaattthe P criterion is fulfilled, a stepwise apmioa

should be followed to elucidate whether the B date is fulfilled, eventually followed by toxicity

testing to clarify the T criterion. | - { Comment [IPT50]: Moved from the L)

”””””””””””””””””””””””””””””” former section R.11.1 (intro text, paras 3:

Weight-of-evidence determination

As described in Section R.11.2.1.1, a weight-oflerce by expert judgement is to be applied in the
PBT/vPvB assessment. In order to decide whethesuhstance must be considered as a potential
PBT/vPVvB substance based on screening informati@s substance meeting the PBT or vPvB
criteria, the whole available information must bken into account.

The requirement to use a weight of evidence apprbgexpert judgement implies, according to
the introductory section of Annex Xlll to REACH tHa'he available results regardless of their
individual conclusions shall be assembled togeiher single weight-of-evidence determination
This normally means that the individual pieces athidavailable do not need to be compared
individually to each of the P, B, T/vP, vB critebat all information are assembled together for
each of the properties, respectively, for the psepaf a single comparison with the respective
criteria. This does not exclude the option to corapaformation directly with each of the P, B, T
or vP, vB criteria to support the assessment, wappeopriate.

For particular cases, further described in Sedidrl.4.1.4, the weight-of-evidence determination
should consider all three properties in conjuctiomarticular, if for one or more of the propestie
only screening information is available and scregmiiteria as provided in the following
subsections are applied to draw a conclusionhedkt properties persistence, bioaccumulation and
toxicity must be considered in conjunction.
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CHAPTER R11 — PBT ASSESSMENT

The use of quantitative weight of evidence appreadhr the whole or a part of the available
information is encouraged, although the derivatba conclusion property by property needs
expert judgement, especially when very differepetyof information are available and when the
information cannot be directly compared with thiéetia.

It is underlined that an essential prerequisiteafaplying a weight of evidence approach is that the
reliability and suitability of experimental studiaad non-experimental data are evaluated according
to Chapter R.4, R.7b and R.7c of Guidance on inftion requirements and chemical safety
assessment. The suitability and relevance of irdtion to the PBT/vPvB assessment is further
described in the following subsections. This eviduemust be well documented in the assessment
report.

Guidance is given in Section R.11.4.2 on the assessand testing strategy for substances with
specific substance properties such as UVCBs or iconlitituent substances with several

constituents, in relation to transformation/degtemfaproducts, and for substances with low water
solubility, high adsorption or volatility requiringleviations from the standard PBT/vPVB

assessment

Comment [JPT51]: Only for info for

“ | the PEG. To be removed after the

consultation.

N\/hen assessing data concerning the persistence mitential PBT/VPvB and, if necessaryﬁ/{

Comment [PEM52]: what is relation
between this text and the table above?

determining the next steps, there are a numbertagfes to go through. The first part of the

assessment should address the extent to which whdalde data enable(s) an unequivocal
assessment to be made. These data may compride sitngening biodegradation tests (e.g. OECD
TG 301C ready biodegradability MITI | test) or coleg high tier simulation tests (e.g. OECD TG

308 aerobic and anaerobic transformation test uraticjsediment systems).

W this stagke, it is only necessary to assessttbagth of the data in one direction or anotheusth _ /{

Comment [PEM53]: which stage is
"this"?

for example, when an OECD TG 301 study indicates tthe substance is readily biodegradable or
a simulation test indicates a half-life (3} of less than 1 day for the aqueous biodegradatian
decision that a substance is not P could be teienilarly if the opposite is the case, i.e. an OECD
TG 301 study indicates <10% biodegradation andralsition test indicates a half-life of over 200
days, this is normally sufficient to decide thag gubstance meets the P criteria and possiblyRhe v
criteria.

However, often the data are not so clear cut, aeguéntly they are contradictory, especially for
biodegradation. Therefore a careful consideratsoneieded before a decision is reached in order to
avoid a false negative conclusion. The strateglinamdt in this chapter should be read as guidance

and is not intended to be an explicit prescriptiescription of the sequence of steps to be taken.,
Ultimately the actual route taken will depend ughbe data available and the physico-chemical’
properties of the chemical being assessed. As amaim, and where possible and technically'
feasible, information on the vapour pressure, watdubility, octanol/water partition coefficient,
basic dissociation behaviour (if relevant), surfactive properties (if relevant) and Henry's law

Comment [JPT54]: This change is not
part of the actual scope of the revision, but i
still suggest to add these two aspects, as
these are relevant properties for the
reliability of the assessment and data an
they are often forgotten to be mentioned by
the assessors, although these informatio
are easy to find for a substance.
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CHAPTER R11 — PBT ASSESSMENT

constant must be available, and the impact of thesa on the test design and data interpretation
should be considered.

With regard to persistence, it is insufficient tonsider removal alone where this may simply
represent the transfer of a substance from one@maiental compartment to another (e.g. from the
water phase to the sediment). Degradation may dit&k@ind/or abiotic (e.g. hydrolysis) and result
in complete mineralisation, or simply in the trarsfiation of the parent substance (primary
degradation). Where only a primary degradation liseoved, it is necessary to identify the
degradation products and to assess whether theps0®BT/vPVB-properties.

The following three sections give guidance on howaddress data from biodegradation studies,
abiotic studies and information available from rasiion models (QSARsS/SARS). A subsequent
section addresses information generation and péatlg how to choose the correct compartment
for further testing. The final section explicatae integrated Testing Strategy (ITS) for persistenc
assessment. As mentioned above, the sequence ¢h Wiase sections are addressed will depend
upon the data available. Furthermore most of tii@rimation reported in this guidance is further
developed under the guidance on degradation whichld be consulted (see Section R.7.9).

In case only screening information is availableeening criteria listed in table [add table cross
referencé] can be used to judge whether an ultic@telusion on the persistence of the substance

can be made or whether further information is ndettés noted that the screening criteria can only
be applied as provided. The triggers cannot beiegppgb a conclusion direction which is not
provided in the table. These criteria are indietwd the assessor should consider the relevance of
any other indications before drawing a conclusifime use of screening information and screening
criteria are discussed further in the following sedtions.

Table R.11-[add table ref] o

checked at later stage. Text in brackets t
be replaced with the number.

Comment [JPT55]: Numbering to be %

checked at later stage. Text in brackets tt
be replaced with the number.

Comment [IPT56]: Numbering to be %
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Screening information Conclusion
Persistence
Ready biodegradability test readily biodegradable Not P and not vP
not readily biodegradable Potentially P or vP
Enhanced ready biodegradability test  readily bjpdéable Not P and not vP
not readily biodegradable Potentially P or vP
Specified tests on inherent
biodegradability:
-Zahn-Wellens (OECD 302B) >70 % mineralisation (DOC Not P and not vP

removal) within 7 d; log phase nd
longer than 3d; removal before
degradation occurs below 15%; no
pre-adapted inoculum

Any other result Potentially P or vP

-MITI Il test (OECD 302C) >70% mineralisation (O2 uptake) Not P and not vP
within 14 days; log phase no
longer than 3d; no pre-adapted

inoculum

Any other result Potentially P or vP
Biowin 2 (non-linear model Does not biodegrade fast Potentially P or vP
prediction) and Biowin 3 (ultimate | (probability < 0.5}7 and ultimate
biodegradation time) biodegradation timeframe

or prediction:> months (value < 2.2

Biowin 6 (MITI non-linear model or

prediction) and Biowin 3 (ultimate Does not biodegrade fast
biodegradation time) (probability < 0.5y and ultimate
biodegradation timeframe
prediction:> months (value < 2.2

Potentially P or vP

Assessment of biodegradation data

In principle, there are three types of tests otoigical degradation:

1. Tests on ready biodegradation (e.g. OECD 301 sendsmnced ready test)
2. Tests on inherent biodegradation
3. Tests on simulation biodegradation and transfoomaurface water, sediment or soil)

Tests on ready and inherent biodegradability cbuate information at a screening level whilst
simulation tests are adequate to assess degradatinatics, degradation half-lives,

informationabout mineralisation and degradatiordpats (metabolites, bound residues). In order to
select the appropriate test type, careful consieraf the physico-chemical properties and the
environmental behaviour of a substance is requirdtich is discussed later on in this section. For

17 The probability is low that it biodegrades fast
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CHAPTER R11 — PBT ASSESSMENT

further information on test descriptions refer ke tdegradation guidance (Sections R.7.9.3 and
R.7.9.4).

Tests on ready biodegradation

Due to the fact that the test methodology for theeening tests on ready biodegradability is
stringent, a negative result does not necessaglymthat the chemical will not be degraded under
environmental conditions. Tests on ready biodediadaare described in OECD 301 A-F.
Degradation is followed by determination of sumgmaeters such as dissolved organic carbon
(DOC), CQ production or oxygen uptake. Substance specifadyais can also be used to assess
primary degradation and to determine the conceatratf any metabolites formed. Given the time,
costs and in some cases practical difficulties @ated with a simulation test, an enhanced ready
biodegradation test design offers a cost effectiviermediate screening test. If sufficient
degradation is shown in such a test, i.e. the lgastis reached, the substance can be considsered a
“not P”. For more information on modifications thezgn be made to a ready test Sections R.7.9.4
and R.7.9.5 should be consulted. Please notehtesg tests are referred to as enhanced tests.

Tests on Inherent Biodegradation

Tests on inherent biodegradability are useful i@ @in indication of biological degradability on a
screening level. Inherent tests are performed usimge favourable conditions than ready
biodegradability tests, and are hence optimiseshtav whether a potential of degradability exists.

Lack of degradation (<20% degradation) in an inhefgodegradability test equivalent to the

OECD 302 series would provide sufficient informatitm confirm persistence without the need for
further simulation testing. The tests provide optim conditions to stimulate adaptation of the
micro-organisms thus increasing the biodegradagaiential, compared to natural environments. A
lack of degradation therefore provides convincinglence that degradation in the environment
would be slow. Care should be taken in the intégbian of such tests, however, since for example
a very low solubility of a test substance may redtlte availability of the substance in the test
medium. These issues are discussed in more diet&ksctions R.7.9.4 and R.7.9.5.

Tests on simulation of biodegradation

The simulation tests as described in OECD 307, @88 309 address the fate and behaviour of a
substance as it may be expected in the environmeloding information about partitioning in the
test system, primary or complete degradation, adigor behaviour and route of degradation
(degradation products). The endpoints usually edehe are primary or ultimate degradation rate
and degradation half-lives for the compartmentsuthed in the test system as well as the route of
degradation, metabolites and bound residues. liti@oda mass balance is included and therefore
possible losses from the test system during thepte®d can also be quantified.

Before testing, the compartment of concern needbetoidentified in order to decide which
simulation test is the most appropriate methodafddressing degradation especially for difficult
substances. This is discussed later on in thisaguaiel

Tests should report the degradation rate in eactliangetermined through mineralisation, e.g.

volatile **C, and/or direct substance analysis. Where possihfiell mass balance of the substance
and any degradation products/metabolites shouldebermined, and include a determination of the
level of bound residues. Where primary degradaisoobserved, the identity of possible relevant

metabolites should also be determinmub/or evaluated as regards their possible PBT/vPvB
properties. Where only degradation of the parehstnce is monitored, this does not address all
the concerns and further assessment of the degmadatoducts may be required in order to

complete the PBT/VPvB assessment (see Sectior@.&Rand R.7.9.5).
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CHAPTER R11 — PBT ASSESSMENT

Another issue to address is whether parent molecule their degradation products, via their
interaction with sediment or soil organic mattecdme bound to or entrapped in the organic
matrix. The environmental significance of bounddeass is related precisely to the extent to which
they become indistinguishable from existing orgamitter. This is discussed in Sections R.7.9.4
and R.7.9.5.

Assessment of abiotic degradation data

Abiotic degradation tests are not required in @$essment for readily biodegradable substances, or
for substances shown to be (ultimately) degradé@nmmanced” biodegradation tests and modified
ready biodegradability tests, or for a substandl widegradation half-life in a simulation test not
fulfilling the P-criterion. If abiotic degradatidlests are available, there may be a need to asess
properties of abiotic degradation products agatihstscreening P B and T criteria (see Sections
R.7.9.4. and R.7.9.5).

There are several abiotic degradation/transformagicocesses in the environment to consider
including hydrolysis, direct and indirect photodmdgtion, oxidation/reduction, surface-controlled
catalytic reactions, molecular internal conversi@ts. The most important of these is usually
hydrolysis, which is relatively insensitive of thmode of entry of the substance into the
environment. Hydrolysis may proceed effectivehaguatic, sediment and soil compartments but it
is, however, noted that there are substances repédst hydrolysis rates which are well known to
be persistent in soil and/or sediment. Therefoest fhydrolysis rates cannot alone lead to
concluding that a substance is not persistent. ressits showing fast hydrolysis rates always need
to be evaluated carefully in context with othemimfiation on the substance, such as partitioning
and ionising properties.

The tests used and their interpretation are atiudised in Sections R.7.9.4 and R.7.9.5.

Assessment based on estimation models (QSAR, SAR)

The use of QSAR and SAR predictions for identifygupstances for persistence (P and vP) might
be used at the screening level as described beldvinadetail in Sections R.7.9.4 and R.7.9.5.

Biodegradation QSAR models — screening

Generally it is recommended to consider both thielaon status of any QSAR model and whether
the substance for which predictions are made mayebarded as being within the applicability
domain of the model (see Section R.6.1).

(Q)SAR estimates may be used to preliminary idgrgifostances with a potential for persistence.
For this purpose the combined use of results @etlastimation models in the EPI suite (US-EPA
2000) is suggested as described later in thisoseiti Explanatory Note 5 to the ITS for persistence
assessment.

Other\ QSAR approacHes Comment [BA57]: VEGA platform is

missing,
: e Actually | would rewrite the hole QSAR

Pavan apd V\/.or.th (2006) describe a number of mcmuisapproqches that specifically address the chapter, | would not link it to certain

issue of identifying structures that meet or domeet the P criteria. models but ruther explain more on the
approach how to do it and who to report i
(brievly). If there is the possibility I'd try t
do it tueseday next week.
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An approach based on consensus modelling has lseehim the Canadian exercise, screening the
DSL® (Arnotet al, 2005). In this approach the authors recommendbifmving approach:

1. Gather all available empirical data for the substanf interest in all relevant media.

2. Run the four BIOWIN models (1, 3, 4, and 5) and @&TABOL model, average the
BIOWIN half-lives and check that the results arenggally consistent with the
CATABOL results.

3. The empirical and model data are then combinedgusipert judgment to suggest a
range of half-lives which may be applicable to thabstance.

4. Apply factors to relate water, soil, and sedimentf-hives and possibly sewage
treatment plant (STP) half-lives. This can be dalirectly or using the slide rule
pictorial approach (discussed in the report).

Clearly this approach needs to be further invetiyéor its usefulness in relation to P assessment
and should be used with care and sufficient justifon.

For specific classes of chemicals it may also bssipde to run specific QSARs. For example
HCBIOWIN, based on hydrocarbons (Howatal, 2005), alcohols (Yonezawa and Urushigawa,
1979a),n-alkyl phthalates (Yonezawa and Urushigawa, 1976hlprophenols and chloroanisoles
(Banerjeeet d, 1984),para-substituted phenols (Parig d, 1983), andmetasubstituted anilines
(Pariset al, 1987).

The use of QSAR model predictions are in particafirelevance and interest when assessing
multi-constituent substances for which it may oftendifficult to find or even to generate test data
on relevant individual constituents (including innjpies) due to practical and cost implications.

Abiotic degradation models

There are very few software models available fadjmting aquatic photodegradation, and a few
published models (Peijnenbueg al, 1992, Stegemaat al, 1993). These are reviewed in Section
R.7.9.4.

Choice of compartment for simulation degradaticstire

In Annex IX of REACH statements are made in refatim the choice of environmental
compartment for simulation degradation testing wregquired for the CSA (which includes the risk
assessment and the PBT/VPvB assessment).

For a PBT and vPvB assessment, the identificatfothe relevant environmental compartment(s)
and, hence, the subsequent selection of suitailelation test(s), should be based on the identified
uses and releases patterns as well as the intpngperties of the substance (e.g. water solubility
vapour pressure, log Kow, Kp) significantly inflieng the environmental fate of the substance.

A flow diagram for selecting the appropriate enmimental compartment(s) and the subsequent
selection of simulation test(s) is illustrated e iTS described below. The Kp (sediment) may be
used as an indicator of whether testing in a wegeliment system may be warranted, e.g., it may be
considered to include an aquatic sediment simuldgst in addition to a pelagic simulation test for
substances with Kp (sediment) > 2000. Results frouniti-media modelling (e.g. Mackay level 3
models) could also be explored in order to evaltiaeenvironmental compartment(s) of primary
concern. It is noted that the results of such n®odilbuld be used with care as they strongly depend
on the relative size of the environmental companttsi@nd the emission parameters employed in
the modelling. Contrary to the result of Mackayde¥ modelling, Mackay level 3 modelling is also

18 DSL: Domestic Substance List which is a comensive inventory of known substances in Canadianncerce
(past and current) and currently includes approeige24000 substances.
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CHAPTER R11 — PBT ASSESSMENT

dependent of the release pattern (fraction of aamdsetween air, water, soil) and thus also on the
use of the substance. Nevertheless a case-by-cakeation of the results of such models may be
useful and may even indicate whether or not pesénvironmental compartments (e.g. open sea)
may be exposed to a significant extent (i.e. ingica potential for long range environmental
transport via the atmosphere).

A number of multimedia models are available as waslla number of studies on comparison of
these different models. One of the most relevandiss in the current context is the study
performed by an OECD expert group which describesnaprehensive comparison of 9 multimedia
models (Fenneet al, 2005). Furthermore a software tool has been dgeel in this context which
includes a level Il multimedia model that is reggetative of the 9 models in the comparison study
and presents model results in the format recomntehgehe OECD expert group (OECD, 2006b).
This tool might be useful to assess the distributid the substance over different environmental
compartments.

When identifying which compartment is of relevarice simulation testing, potential atmospheric

deposition should also be taken into account. lRengcals with a high Henry’s Law Constant or

Koa value there may be considerable transport to timespheric phase. Nevertheless concern for
the non-air compartments may in general arise:

a. If the substance has a degradation half-life ir-a2rdays it may have a potential for long range
atmospheric transport (see the Stockholm convemtioROPSs) and may be deposited to remote
areas. For such substances information on degoadatithe expected receiving compartment(s)
is recommended. One obvious possibility is to sedesimulation degradation test based on
open-ocean conditions i.e. a test with low orgadoading, low bacterial density and high
salinity (“ocean die-away test”) according to OETO 309.

b. If the substance has a degradation half-life in<ai2 days it is not expected to stay in the
atmosphere for long as it will degrade rapidly. $hhbere will be a limited potential for long
range atmospheric transport. Depending on the leiraef the chemicals (e.g. adsorption) it
should be considered if the volatility of the salmgte is sufficiently high to consider that the
substance will not be present in the other enviremtal compartments (e.g. water).

When significant atmospheric transport can be raletias a distribution process on the basis of
multimedia modelling or due to a short degradatiali-life in air, then the relevant compartment to
be investigated is that exposed via the water phasereceiving waters such as rivers, lakes,
estuaries, the coastal zone, and/or their resgec@diments. The surface water environmental
compartment receiving the bulk of the input voluafea chemical should be focused upon. This
requires an adequate knowledge of production, supise, discharge and losses of the substance.
In those situations where there is a direct disghén the marine environment, estuarine or coastal
water compartments should be selected as the foasie simulation test design.

Simulation studies on ultimate degradation in sigfaater are warranted unless the substance is
highly insoluble in water - If a substance is higitisoluble in water it may not be technically
possible to conduct a simulation study which presidreliable results, and at very low
concentrations technical issues may make it vefficdit to establish a reliable degradation curve
in the study.

Furthermore the relevance of such a study, evéancduld be conducted, may not be high, as the
environmental distribution and occurrence of thbssance in the pelagic compartment would be
very low. Thus depending on the physico-chemicalpprties and availability of good quality
analytical methods, it may not be warranted to cehdhis study if the water solubility of the
substance is well below 1 pg/L. The surface watandformation test (OECD TG 309)
recommends using a test substance concentratiaghddinetic part of the study in a range which is
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1 environmentally realistic i.e. in a range “lessntato 100 pug/L”. REACH does not contain any
2 other specifications on when a surface water degi@u simulation test should not be performed if
3 the CSA indicates the need. The reason why may keelthat generally surface water will be
4  exposed significantly if the water solubility ofettsubstance is not very low and if emissions and
5 losses to the environment occur.
6 Soil/sediment simulation degradation testing is revated if direct or indirect exposure to the
7 substance is likely. Soil and sediment degradasiomulation tests should only be considered if
8 these compartments are directly exposed (cf. tHeston characteristics of the chemical) or if they
9 are indirectly exposed due to the environmenta ¢ataracteristics of the substance. The latter case
10 includes, when the substance is released to suwfater but due to high sorption partitions to the
11 sediment or to STP sludge, which is spread on soil.
12 Once the appropriate simulation test(s) have bdentified and conducted, the data need to be
13 interpreted to determine environmental degradatialfrlives. Guidance on how to interpret data
14  from simulation test is available in Section R.Z.9.
15 In the ITS for persistence assessment describemvblis indicated which types of simulation
16 degradation tests should be considered based @s@epattern. The information fieble R. 11-| - { Deleted: Table R. 11-
17 below presents the criteria for the assessmenteddigience (P/vP) and identifies relevant te\stvormaued: Underline, Font color: }
18 systems for determining environmental degradatafilives. Indigo
/| Comment [JPT58]: Numbering to be
. . . ~ | checked later.
19 Table R.[11-3: Persistence (P/vP) criteria accordinto Annex XIll and related _
20 simulation tests
According to REACH, Annex According to REACH, Annex Biodegradation simulation tests from
XIll, a substance fulfils the P XIlll, a substance fulfils the vP which relevant data may be obtained
criterion when: criterion when: include:
The degradation half-life in marine The degradation half-life in marine,| OECD TG 309: Simulation test — aerohic
water is higher than 60 days, or | fresh- or estuarine water is higher | mineralisation in surface water
The degradation half-life in fresh- than 60 days, or
or estuarine water is higher than 40
days, or
The degradation half-life in marine The degradation half-life in marine,| OECD TG 308: Aerobic and anaerobic
sediment is higher than 180 days,| fresh- or estuarine sediment is highetransformation in aquatic sediment
or than 180 days, or systems
The degradation half-life in fresh-
or estuarine water sediment is
higher than 120 days, or
The degradation half-life in soil is | The degradation half-life in soil is | OECD TG 307: Aerobic and anaerobic
higher than 120 days higher than 180 days transformation in soil
21

22 Conclusion on the endpoint: ITS for persistencessment

23 A strategy for degradation testing in the contekt RBT/VPvB assessment is proposed in

24  Figure R. 13- Such a strategy requires a tiered approachstmgeincluding the use of simulatiojL /‘{Formatted: Underline, Font color: }
25 testing methods unless a substance, if relevamidbas weight of evidence judgements, has shown L9

26 to be or not to be persistent. | Deleted: Figure R. 111

27 LA conclusion on persistence may be based on nowdts (Q)SAR model predictions, read across,
28 chemical categorisation), available non-standasd ¢& standard test data including data from
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simple and cheap tests, such as e.g. the OECD TG@&fes (with or without enhancements) as
described in Sections R.7.9.4 and R.7.9.5.
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Figure R. 11-2: ITS for persistence assessment — Riising data use and targeting

testind __ - -| Comment [IPT60]: Inn the flow chart
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ only the reference to section 1.2.1 needs|to
be updated (section number changed). T
be dealt at later stage.
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1 Conclusion on Persistence - Explanatory Notes to ¢hFlowchart

2 1. Evidence of ready biodegradationif the substance is readily biodegradable, or éf ¢hiteria

3 for ready biodegradability are fulfilled with exdegm of the 10-day window, there is no

4 reason to perform further biodegradation testdlierPBT/vPvB assessment. The conclusion

5 is that the substance is not fulfilling the crigefor Persistence (P) (see Sections R.7.9.4 and

6 R.7.9).

7

8 2. Evidence of hydrolysis ¥ significant and substantial abiotic degradati@as been confirmed

9 and the hydrolysis transformation products havenbassessed and concluded not to be
10 PBT/vPvBs and it is certain that the fate properiié the substance do not attenuate the
11 hydrolysis rate in sediment or soil, no furthertites of degradation is required for the
12 PBT/vPvB assessment. The degradation half-liveaioéd in an hydrolysis test have to be
13 compared to persistence criteria of Annex XIII.(eesubstance fulfils the P(vP) criterion if
14 T12 > 40 (60) days). Careful consideration will needbe given to the formation of stable
15 degradation products with PBT/VPvB properties. Aterapt should be made to identify at
16 least degradation products of >10% of the conctatraf the parent substance (see. Sections
17 R.7.9.4 and R.7.9.5) at the end of the test. Thevaace of degradation products for the
18 PBT/VPVB assessment should, however, be assessediedoadation products present in
19 concentration o 0.1 % (w/w) at the end of the test (either oneobe, if the identity is
20 known or as substance group).
21
22 3. Other evidence indicating non-persistencéf the substance is confirmed to degrade in other
23 biodegradation screening tests than the testsefmtyr biodegradability, the results may be
24 used to indicate that the substance will not peisithe environment. For example, a result of
25 more than 60% ultimate biodegradability (ThOD, L@®volution) or 70% ultimate
26 biodegradability (DOC removal) obtained during 2&ysl in an enhanced ready
27 biodegradability test may be used to indicate that criteria for P are not fulfilled (see
28 Sections R.7.9.4 and R.7.9.5). This is also apiplécto standardised marine biodegradability
29 tests (OECD TG 306, Marine G&volution test, Marine BODIS test, and the Mar®@,
30 Headspace test).
31
32 Before concluding under consideration of Explanatdotes 3 — 6(a) that a substance is “not P"
33 or "not vP”, it should be carefully examined if theexists conflicting evidence from
34 monitoring data (see Note 9 for more information).
35 4. Assessment of inherent biodegradation test datdResults of specified tests of inherent
36 biodegradability, i.e. only Zahn-Wellens test (OECB 302B) or MITI Il test (OECD TG
37 302C) may be used to confirm that the substancetifulfilling the criteria for P provided
38 that certain additional conditions are fulfillech the Zahn-Wellens test, a level of 70%
39 mineralization (DOC removal) must be reached withidays, the log phase should be no
40 longer than 3 days, and the percentage removhekitetst before degradation occurs should be
41 below 15% (pre-adaptation of the inoculum is ntvaéd). In the MITI Il test, a level of 70%
42 mineralization (@ uptake) must be reached within 14 days, and thehmse should be no
43 longer than 3 days (pre-adaptation of the inocukimot allowed). If test results are available
44 showing that a substance is not inherently biodtjye under the mentioned conditions this
45 is a clear indication that the substance will nioidbgrade in the marine environment and,
46 hence, must be regarded as persistent.
a7

48 5. Use of (Q)SAR (both QSARs and SARS) estimatesSuch estimates may be used for
49 preliminary identification of substances with agutal for persistence (see as wé&kction
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above). The combined results of the three freehjlable estimation models BIOWIN 2,6 and
3 in the EPI suite (US-EPA 2000) may be used dsvist

o] Non-linear model prediction (BIOWIN 2): does nobthegrade fast (probability < 0.5) and
ultimate biodegradation timeframe prediction (BIOVAB): > months (value < 2.2pr

o MITI non-linear model prediction (BIOWIN 6): doestnbiodegrade fast (probability < 0.5) and
ultimate biodegradation timeframe prediction (BIGW3): > months (value < 2.2)

When the QSAR predictions using these models disble and the estimation results clearly
indicate that the substance is not persistenthdaiinformation will normally not be required
for the PBT and vPvB assessment, and it may bdadenes as not fulfilling the criteria for P.
This implies that borderline cases should be cyeéxamined, e.g. when the estimate of the
ultimate degradation time gives a result in thegeR.2 to 2.7 (see Section R.7.9.4 and
R.7.9.5). Note however that in any case all otlxéstiag and reliable QSAR predictions, read
across and test data information should be coresidier deriving a conclusion regarding the
persistence status of the substance (cf. the bitvezs regarding the various types of other
potentially available information).

6. Use of pure culture data- The data derived from studies with pure cultasnot on its own
be used within persistence assessment, however thygss of data should be considered as
part of the weight of evidence approach.

6.a Use of other abiotic data Data derived from this studies (e.g. photodegtian, oxidation,
reduction) cannot on their own be used within ptesice assessment, but in a weight of
evidence approach.

Identification of the environmental compartment axposurefor simulation testing (see
thisSection R.11.1.3.1above)
valuation of simulation test data In order to evaluate the outcome of the simafatest
the following information is required:

Test conditions

First order, pseudo-first order rate constant, adation half-life or DT50

Length of the lag phase

Fraction of mineralised label, and, if specific lgsas are used, the final level of
primary degradation

Mass balance during and at the end of the study

Identification and concentration of major transfatian products, where appropriate
An indication of the level of bound residues

A proposed pathway of transformation, where appabgr

Rate of elimination (e.g. for risk assessment psegd

coow

—Ta ™o

Evaluationversus the P and vP criteria

Before concluding finally that a substance is “mt or "not vP” it should be carefully
examined if there exists conflicting evidence franmonitoring data either from national
monitoring programmes of Member States or inteomatily acknowledged organisations such
as e.g. OSPAR or the Danube Convention. This cauitude, for example, findings of
significant concentrations of the substance undensideration in remote and pristine
environments such as the arctic sea or Alpine laléso, significant concentrations of the
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substance in higher levels of the food chain inalioped areas may indicate high persistence
(beside a potential to bioaccumulate). If such enad indicates that the substance may be
persistent, further investigations are required.

R.11.4.1.2Bioaccumulation assessment (B and vB) [former R.11.3.2] 7

This section deals with assessment of bioaccunoulagiccepted for use in the PBT and vPvB
assessment and further provides guidance on havaluate whether a substance meets the B or
the vB criteria. To this end, the section compraekecision scheme on how to use data of different
experimental tests as well as non-testing inforomatit should be noted, that this section is not
meant to set obligations/requirements for the tegis, but the registrant should nonetheless use
this part of the guidance for pursuing the overatjuirement to clarify unequivocally, whether a
substance fulfils the PBT or vPvB criteria or not.

For a B and vB assessment all available relevébtrimation should be taken into account. This
comprises results from bioaccumulation experimemtgnitoring data from the field and
information from toxicity studies on accumulatios &vell as other testing and non-testing
indications of bioaccumulation. Where factors addmicumulation/bioconcentration are presented,
an effors should be made to present these inoal&i whole body concentrations. In some cases it
may , however, be necessary to investigate andhese factors related to tissue/organ specific
concentrations. In this case, a rationale forpinéference must be provided.

Guidance on the evaluation and validation of be#ting data and non-testing information can be
found in Section R.7.10.

Experimental aquatic bioconcentration factor (B@&ha

Bioconcentration data from controlled laboratorypenments can be used in assessing
bioaccumulation potential of a substance. For exanPECD test guideline (OECD TG) 305 I:
Aqueous Exposure Bioconcentration Fish Test (OEZI12) or an equivalent test protocol in fish
is preferred for producing experimental bioconcatiin data. Valid results from this test can be
used directly for comparison with the B and vB amiit. Nevertheless, it is underlined, that BCF
values should not be compared with the criterisahation. The REACH Annex XllII Introduction
requires that all other available bioaccumulatietadalso be taken into account in a weight-of-
evidence determination by expert judgement to @dtie conclusion.

Also use of other taxonomic groups than fish (engssel bioconcentration test ASTM 2003) is
possible for measuring bioconcentration in the #quenvironment. Furthermore, if a Kow as
screening information is considered likely to besliable for estimating the bioaccumulation
potential of a substance, but nevertheless someriexpntal information is needed to refute
orconfirm this assumption, OECD TG 305-II: Minimisé\queous Exposure Fish Test may be
considered as a first testing step.

Bioconcentration can be tested experimentally faolbssances that have such moderate water
solubility that the exposure concentration(s) cannbaintained constant throughout the uptake
phase of the test. A proper analytical method shdd available to measure the test substance
concentration not only in the animal tissues bsb @& water at the used test concentrations tleat ar
normally below the water solubility limit of the Isstance. In bioconcentration tests accumulation
via the water phase must be the only route of axgoand any accumulation via feed must be
avoided.
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The aim of the bioconcentration testing is to paaa reliable estimate of how much substance
could concentrate from the aquatic compartment (viilsh (Cf) so that a bioconcentration factor
(BCFSS) can be calculated by using ratio Cf/Catahdy-state. A BCFK value may also be
calculated as a ratio of the uptake rate constdlt énd the depuration rate constant (k2), this
approach is especially useful in those cases ithvkieady-state is not reached during the uptake
phase. If uptake follows first order kinetics, batiethods should lead to the same result. If the
BCFK is significantly different than the BCFSS, ogth dilution and loss process should be
specifically checked.

Normally, the concentration of the test substamcdish tissues should be lipid normalised (for
example 5% lipid normalisation is recommended inCDETG 305) unless it is evident that the
substance does not primarily accumulate in ligdues; growth dilution, see below, should be also
considered in the BCF estimation. A justificatismeeded in case no normalisation is carried out.
The increase in fish mass during the test will itdgua decrease of the test substance concentratio
in growing fish (= growth dilution) and thus the BGnay be underestimated if no correction is
done. Growth dilution may affect both BCFss and BORo agreed method is available to correct
BCFss for growth, therefore in case of significgrawth, the BCFk should be also calculated and
corrected for growth dilution, BCFkg, (ref. to OEC 305-l) if data allow an estimation. The
OECD 305 TG, proposes the following procedure foowgh correction. The growth-corrected
depuration rate constant (k2g) is calculated byraghng the growth rate constant (kg, as obtained
from the measured weight data) from the overalludafon rate constant (k2). The growth-
corrected kinetic bioconcentration factor, BCFkg),then calculated by dividing the uptake rate
constant (k1) by the growth-corrected depuratide canstant (k29).

Experimental dietary biomagnification in fish (exipeental dietary BMF)

A dietary exposure test, preferably the OECD TG-BDDietary Exposure Bioaccumulation Fish
Test, should be considered for substances whasenivt possible to establish aqueous exposure
reliably and/or potential bioaccumulation may bedmminantly expected from uptake via feed (e.g.
for substances with low water solubility and highd{which will ususally dissipate from water to
organic matter). For strongly hydrophobic substangog kow > 5 and a water solubility below ~
0.01-0.1 mg/L), testing via aqueous exposure mayoime increasingly difficult. However, for
substances, which have a high logwKbut still appreciable water solubility with respéo the
sensitivity of available analytical techniques, @hd maintenance of the aqueous concentration as
well as the analysis of these concentrations dgpasé any constraints, an aqueous exposure test is
preferred. The dietary test can also be used wherpaotential bioaccumulation is expected to be
predominantly linked to oral uptake (e.g. for sabses with low water solubility and high Koc,
which will usually dissipate from water to orgammatter). Also if the expected fish concentration
(body burden) via water exposures within 60 daysxigected to be below the detection limit, the
dietary test may provide an option to achieve bladsdens that exceed the detection limits for the
substance. The end point for a dietary study ity biomagnification factor (BMF), which is the
concentration of a substance in predator (i.e) fiskative to the concentration in the prey (i@d)

at steady state.

Annex 8 of the OECD TG 305 summarises some appesatthestimate tentative BCFs from data
collected in the dietary exposure study. For th@ BBsessment, it is recommended to calculate and
present such tentative BCFs to enhance the tragrspaof the dataset. The tentative values should
be considered as part of the body of evidence natdised as only values to draw conclusions in
the assessment. For poorly soluble non-polar ocgsutbstances first order uptake and depuration
kinetics is assumed and more complex kinetic mosdletsuld be used for substances that do not
follow first order kinetics.
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Experimental sediment bioaccumulation data (expamiiad Bioaccumulation Factor BAF)

Bioaccumulation studies on sediment dwelling organsi can be used for the screening and
assessment of bioaccumulation properties. Theskestare particularly relevant when a valid fish

bioconcentration test result (including the fiskbdiang method) is not available, or when exposure
from sediment is expected to be more relevant fran the water column. It should be considered
that (soil or sediment) invertebrate species ineganhave a lower metabolic capacity than fish

species. Bioaccumulation in these invertebrates timengfore be higher than in fish under the same
exposure conditions and this situation should msiciered in a weight of evidence approach.

The OECD TG 315 Bioaccumulation in Sediment-dwellBenthic Oligochaetes is the preferred
method for generating additional information. Teeammended oligochaeta species Bubifex
tubifex (Tubificidae) and Lumbriculus variegatus(Lumbriculidae). The specie8ranchiura
sowerbyi(Tubificidae) is also indicated but it should bated that it has not been validated in ring
tests at the time of writing. The bioaccumulati@atbr (expressed in kg wet sediment*kget
worm) is the main relevant outcome and can be tegas a steady state bioaccumulation factor
BAFss or as the kinetic bioaccumulation factor (RAHN both cases the sediment uptake rate
constant k (expressed in g wet sediment’kgf wet worm d), and elimination rate constant k
(expressed inY should be reported as well. The biota-sedimeotimelation factor (BSAF) may
be reported additionally.

OECD TG 315 recommends the use of artificial sedimé natural sediments are used, the
sediment characteristics should be specificallpriga. For lipophilic substances, BAF/BSAF often
vary with the organic carbon content of the sedim@iypically a substance will have greater
availability to the organism when the sediment @Qoiv, compared to a higher OC. It should be
considered to test at least two natural sedimerith different organic matter content, the
characteristics of the organic matter, in partictiee content of black carbon, should be reported.
To ensure that a consistent BAF/BSAF is derived,résult should be normalised to an OC of 2%.
This value is chosen based on the standard aatieidiment used in OECD sediment toxicity tests.
This allows tests on the same substance and tastifferent substances to be comparable. The
load rate should be as low as possible and welivbéhe expected toxicity, however it should be
sufficient for ensuring that the concentrationghie sediment and in the organisms are above the
detection limit thoughout the test.

For organo-metals and substances with other martihechanisms, the bioavailability of the
substance for the test organism should also beidenesl and if possible the BAF should be
corrected for the bioavailable fraction.

A case-by-case assessment of the reliability alestaace of the available information is required in

order to be able to give BAF and BSAF values arr@mjate weight in the B and vB assessment.
As a general principle, if the data are not obtaiftem an OECD 315 test, they should be used for
screening and for assessment within a weight idleexce approach.

As a generic principle, if reliable data are avadesuggesting BAF and/or BSAF values above 1 at
environmentally relevant concentrations it shou doncluded that the substance has a higher
fugacity for the organism than for the sediment trerefore the assessment of the substance as vB
should be initially considered.

BAF and BSAF values below 1 do not automaticallyamehat the substance is not very
bioaccumulative. As already mentioned the BAF ar8AB are significantly affected by the
experimental conditions, even for the same substamd species, and selecting the realistically
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worst-case conditions may be difficult and in maages unfeasible, e.g. the detection limits may
oblige to test concentrations above those expeotpdovide the higher BAF/BASF. Assuming that
direct ingestion of sediment by predators of sedintlsvelling organisms is not expected to exceed
10% of their diet, a BAF/BASF of 0.1 would indicaesignificant contribution of bioaccumulation
from sediment, and should trigger a further weiglitevidence bioaccumulation assessment;
particularly if the experimental value is expecttd under-predict the true bioaccumulation
potential, e.g. due to high test concentrationegceatrations still increasing at the end of theaket
phase, or low depuration rates.

Indications such as a BSAF higher than 0.1 at bggiment test concentrations, a bioaccumulation
process not reaching the steady state at the etiek @xposure period, or a low depuration rate are
relevant when considering, within a weight of evide approach, a conclusion towards meeting the
B criterion, unless there are specific reasons @b take such values as indication of high
bioaccumulation potential. The vB criterion shobl also considered, particularly when there are
several lines of evidence suggesting concern, agdihe combination of a BSAF higher than 0.1
and a low depuration rate. It should, however, dtedh that substances having background sediment
concentrations and adaptable uptake mechanismseegpecific considerations.

Experimental soil bioaccumulation data (experimeBiaaccumulation Factor BAF)

Bioaccumulation studies with terrestrial organisraspecially those obtained from established
experimental protocols, such as the OECD TG 31a&iomulation in Terrestrial Oligochaetes can
be used for the assessment of B and vB properties.

These studies are particularly relevant when av@h bioconcentration test result (including the

fish-feeding method) is not available, or when esyye from sediment or soil is expected to be
more relevant than from the water column. It shobll considered that (soil or sediment)

invertebrate species in general have a lower métabapacity than fish species. Bioaccumulation

in these invertebrates may therefore be higher imdish under the same exposure conditions and
this situation should be considered in a weighgvidience approach.

Earthworms and enchytraeids are the recommendexhdaxc groups to be tested. The steady
state bioaccumulation factor BAFss, the kineticabmmulation factor (BAE, and/or the biota-
soil accumulation factor (BSAF) should be considess well as the uptake and elimination rates.
The dependence of these values on the soil comtiems, and when relevant, the soil
characteristics should be specifically reportedcase-by-case assessment of the reliability and
relevance of the available information is requiredrder to be able to give BAF and BSAF values
an appropriate weight in the B and vB assessment.

BAF/BSAF often vary with the organic carbon contefithe soil. Typically a substance will have
greater availability to the organism when the swdanic carbon content is low, compared to a
higher OC. To ensure a consistent BAF/BSAF is a@efjthe result should be normalised to an OC
of 5%. This value is chosen based on the standdificial soil used in OECD terrestrial
invertebrate toxicity tests. This allows tests lbba $ame substance, and tests on different substance
to be comparable. The load rate should be as lopossible and well below the expected toxicity,
however it should be sufficient for ensuring thla¢ tconcentrations in the sediment and in the
organisms is above the detection limit thoughoattést.

As a generic principle, if reliable data are auaasuggesting BAF and/or BSAF values above 1 at
environmentally relevant concentrations, the cosiolu of the substance as vB should be initially
considered.
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CHAPTER R11 — PBT ASSESSMENT

For substances with other partition mechanisms,bibavailability of the substance for the test
organism should be also considered and if pos#ilel®AF should be corrected for the bioavailable
fraction.

BAF and BSAF values below 1 do not automaticallyamehat the substance is not very
bioaccumulative. As already mentioned the BAF ar8AB are significantly affected by the
experimental conditions, even for the same substamd species, and selecting the realistically
worst-case conditions may be difficult and in maages unfeasible, e.g. the detection limits may
oblige to test concentrations above those expeotpdovide the higher BAF/BSAF. Assuming that
direct ingestion of soil by predators of soil dwedl organisms is not expected to exceed 10% of
their diet, a BAF/BSAF of 0.1 would indicate a sfgrant contribution of bioaccumulation from
soil, and should trigger a weight of evidence assesit; particularly if the experimental value is
expected to under-predict the true bioaccumulapatential, e.g. high tested concentrations,
concentrations still increasing at the end of thiake phase, or low depuration rates.

Indications such as a BSAF higher than 0.1 at hsgih test concentrations, a bioaccumulation
process not reaching the steady state at the ethek @fxposure period, or a low depuration rate are
relevant when considering, within a weight of evide approach, a conclusion towards meeting the
B criterion, unless there are specific reasons db take such values as indication of high
bioaccumulation potential.. The vB criterion shobkd also considered, particularly when there are
several lines of evidence suggesting concern, agce combination of a BSAF higher than 0.1
and a low depuration rate. It should be noted tirgiano-metals, and other substances with
background sediment concentrations and adaptabl@akeip mechanisms require specific
considerations.

Field data and biomagnification

In accordance with Annex | all available informatievidence on bioaccumulation, like for
example field data, must be considered in a weightevidence approach. Indicators like
bioaccumulation factors (BAF calculated from moritg data, field measurements or
measurements in mesocosms of specific accumulaitiorfood chains/webs expressed as
biomagnification factors (BMFs) or trophic magniton factors (TMFs) can provide
supplementary information indicating that the sabse does or does not have bioaccumulation
potential (although the quantity and quality ofidfielata may be limited and their interpretation
difficult): Furthermore, the information may be ds® support the assessment of persistency, in
particular for possible long range transport ifnigant concentrations are found in biota in reenot
areas. (see also tliguidance for the preparation of an Annex XV doseieithe identification of
substances of very high concgrtf field data indicate that a substance is affety transferred in
the food chain, this is a strong indication thasitaken up from food in an efficient way and that
the substance is not easily eliminated (e.g. ezdretnd/or metabolized) by the organism (this
principle is also used in the fish feeding testbd@accumulation). A relevant BMF or TMF value
higher than 1 (see also Section R.7.10) can as Wellconsidered as an indication of
bioaccumulation. For aquatic organisms, this vahdicates an enhanced accumulation due to
additional uptake of a substance from food nextitect accumulation from water.

A field BAF for fish covers all exposure routes atmerefore is conceptually different from the
BCF. The BMFs derived in field studies are conceftyu directly comparable with the
experimentally derived BMF, e.g. according to OEG@b-IIl TG, when the information on the
field situation allows the confirmation that distthe only relevant exposure route and that steady
state conditions have been reached. However, afisthén laboratory tests are very small-sized,
young and often fast growing, care should be taklean comparing experimental BMFs with field
BMFs of fish, which may represent a significantiffetent situation of fish metabolism. A field
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CHAPTER R11 — PBT ASSESSMENT

BMF obtained from the direct comparison of concatiins in predators and preys without
excluding other exposure routes is not equivalerthé experimental BMF. The experimental BMF
also differs and is not directly comparable to afBAalue from a field study in which aqueous and
dietary exposures are normally not separated.

To be able to compare BMF values in a direct arjdablye manner, they should, as far as possible,
be lipid normalized for the assessment of substatie partition into lipids in order to account fo
differences in lipid content between prey and ptedalt should however be noted that non-
lipophilic substances may bioaccumulate by othechrarisms than partitioning/binding to lipids.
In such a case, another reference parameter ghidrctintent may be considered.

In principle, BMF values are not directly relatexithe BCF values, and in fact BMFs and BCFs
represent complementary bioaccumulation pathwaysdFhain transfer and secondary poisoning
are basic concerns in relation to PBT and vPvB taumoes, therefore an indication of a
biomagnification potential can on its own rightdmnsidered to conclude that a substance meets the
B or vB criteria but absence of such a biomagnificapotential cannot be used to conclude that
these criteria are not fulfilled. The same applasbioaccumulation factors (BAF) calculated from
field data (i.e. by relating concentrations indislampled aquatic organisms to the concentration in
their habitat). If such BAF values are above th&eiga for B or vB it should be considered whether
this information is sufficient to conclude that thebstance meets the B or vB criteria.

Other testing data

CHRONIC TOXICITY STUDIES WITH MAMMALS

If chronic toxicity studies with mammals are avhlig the complete absence of effects in the long-
term is an indication that the compound is eitlf@onically non-toxic and/or that it is not taken up
to a significant extent. Although this is only iretit information on the uptake of a substance, it
may be used together with other indicators, efgrtiag to non-testing information, to conclude in
a weight of evidence approach that a substandeely ko be not B or vB.

TOXICOKINETIC STUDIES WITH MAMMALS

More direct information for the potential of a stdece to bioaccumulate within aquatic organisms
can be obtained from toxicokinetic studies with maats, if available. Relevant from such a study
for PBT/VPVB assessment is information on the giigmr efficiency. This parameter indicates
whether or not the test substance is taken up fhendigestive tract. If the substance is not taken

by mammals, or if only trace amounts of the sulzstaare incorporated, then it is also likely that
the substance will not easily pass across fishngdmbranes and therefore may not have a high
bioconcentration factor (BCF) in fish. Thus, sudhdkof information may be used in a weight of
evidence approach together with non-testing infeienaon molecular size to conclude that the
substance is not taken up in sufficient amountedet the B or vB criteria.

Other useful information that may be extracted frmammmalian studies is the excretion rate of the
parent compound and the metabolism rate. Howewsredadally with regard to the latter, this

information can not be extrapolated directly to dsicumulation of the substance in aquatic
organisms such as fish, because mammals genewrally & higher metabolic capacity than fish
(Sijm and Opperhuizen, 1989; Sighal 1997). For further information see Section R.2310

Further data

In this section several types of non-animal dat discussed that can be used in a weight of
evidence approach for the B and vB assessmentwalgein which the information on molecular
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CHAPTER R11 — PBT ASSESSMENT

size (average maximum diameter and maximum mole&ergth), molecular weight, log Kow, and
octanol solubility should be used is briefly addess in the following (background information on

these parameters can be found\ppendix R. 1 _ - -| Formatted: Underline, Font color:

- Indigo

Other methods such as in vitro methods or biomiretiraction procedures may as well be usefﬁr{weted: Appendix R. 11-

and are mentioned briefly at the end of the section

READ-ACROSS WITH OTHER SUBSTANCES

If a valid BCF value for a structurally closely a#d substance is available, read-across can be
applied. When applying read-across two generallyartant aspects have to be considered, which
are the lipophilicity and the centre of metabolitien for both substances. An important parameter
for PBT and vPvB assessment is the molecular sizéeo substance that has influence on the

bioaccumulation behaviour (s@@pendix R. 11} | _- {Deleted: Appendix R.11-

. . . | Formatted: Underline, Font color:
Care must be taken when lowering the value. FOPBE or vPvB assessment this will not pose a Lndigo

problem if the known BCF value is already below @@® 5000 L/kg. Hence, for the PBT or vPVB
assessment values obtained by read-across shouldenbased on BCF values well above the
criteria of 2000 and 5000 L/kg that then were otted downwards to values below 2000 or 5000
L/kg (see Section R.7.10.3.2).

BCF-QSARs and other computer models may be usedjdaed that the model is appropriate for
the chemical class (see Section R.7.10.3.2).

MOLECULAR SIZE AND W EIGHT

Information on molecular size can be an indicatorstrengthen the evidence for a limited
bioaccumulation potential of a substance. One peat@mfor molecular size is the maximum
molecular length of a substance. If this lengtheexts 4.3 nm, it is assumed that the substance
disturbs the entire interior structure of the lifnidayer of cell membranes and therefore does not
accumulate to a significant amount, i.e. has a B@lke lower than 2000 L/kg. Folding of long
linear structures may alter the length of the male®f the substance, which renders it easier
transferable across cell membranes. Thereforectiterion for molecular length should only be
used in a weight of evidence approach together wither information as described under
"conclusion on the endpoint”. In conclusion, ifubstance has a molecular length larger than 4.3
nm and other information indicating a low bioaccuation potential is available, the criterion for B
and hence also for vB can be considered as nog ineén.

Another parameter that directly reflects the molecgize of a substance is the average maximum
diameter (Dmax.). Very bulky molecules will less easily pass tie membranes. This results in

a reduced BCF of the substance. From a diversefsg#temicals it appeared that for compounds
with a Dmaxerlarger than 1.7 nm the BCF value was less tha@ k.

Molecular weight is a parameter that is not disectlated to the molecular size of a compound.
However, it is a parameter that can be easily nbthirom the molecular structure of a substance.
A molecular weight higher than 1100 g/mol is anigatbr that the aquatic BCF of the respective
substance is lower than 2000 L/kg. If the substdraea molecular weight higher than 700 g/Mol
this is an indicator that the BCF is below 5000 d./Krogether with other information this
information can be used in a weight of evidenceraeggh to conclude that the substance is not
B/vB (see "conclusions on the endpoint").
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CHAPTER R11 — PBT ASSESSMENT

LOG KOW

For the PBT and vPvB assessment a screening eritérds been established, which is log, K
greater than 4.5. The assumption behind this isthieauptake of an organic substance is driven by
its hydrophobicity. For organic substances witlo@a Ko value below 4.5 it is assumed that the
affinity for the lipids of an organism is insuffesit to exceed the B criterion, i.e. a BCF value of
2000 L/kg (based on wet weight of the organismciwhiefers to fish in most cases).

Care must be taken in case that a substance isrktobioaccumulate by a mechanism other than
passive diffusion driven by hydrophobicity. E.gesjfic binding to proteins instead of lipids might
result in an erroneously low BCF value if this vala estimated from logdg.

For some groups of chemicals, such as metals afetsuactive compounds, log,Kis not a valid
descriptor for assessing the bioaccumulation pterinformation on bioaccumulation of such
substances should therefore take account of otfsrigitors or mechanisms than hydrophobicity.

At log Kqy values between 4 and 5, log BCF increases linedtlylog Koy. This linear relationship
is the basis for the B screening criterion of logwk> 4.5. However, at very high log,,K(>6), a
decreasing relationship between the two paraméetersserved. Apart from experimental errors in
the determination of BCF values for these very bptpbic chemicals, reduced uptake due to the
increasing molecular size may play a role as visdlireover, the experimental determination of log
Kow for very hydrophobic chemicals is normally alsorweuncertain due to experimental
difficulties. The reliability of modelled ¥, values > 10 is not known. Ideally the results efesal
model predictions should be considered. The agqi@E of a substance is probably lower than
2000 L/kg if the calculated log 4% is higher than 10. Given that none of the modealseh
experimental information in this range, more thare eonodel should be used to estimate thg K
value and the results evaluated by expert judgement

OCTANOL SOLUBILITY

Octanol is often used as a surrogate for fish dipifith a low solubility in octanol, the log.iand
hence the BCF can be either high or low, dependimghe water solubility of the substance.
Therefore, the solubility in n-octanol is not a graeter that is directly related to the BCF value.
However, if the solubility of a substance in octiasaso low that the maximum concentration levels
that can be attained in organisms do not reacHsletgficient to elicit any toxic effects, it caeb
reasoned that such accumulation would not be ot@wn The concentration of a substance at
which the occurrence of toxic effects normally dsnexcluded is 0.002 mmol/l in n-octanol. This
indicative trigger value may however not apply bemicals with specific toxicity (specific mode of
action). Furthermore, octanol solubility is only smicator for substances accumulating in fatty
tissues. Finally, information on octanol solubilishould in particular be accompanied and
complemented by information on mammalian toxicitytaxicokinetics to confirm the absence of
uptake and/or chronic toxicity.

IN VITRO DATA ON AQUATIC BIOACCUMULATION

In vitro methods such as fish liver S9 and primagpatocyte assays provide information on
metabolism and hence biotransformation in the dsganBecause metabolism is considered to be
the dominant mechanism of elimination of hydroploBubstances, such in vitro tests have
potential to support the assessment of bioaccuioland may contribute to a reduction in (or
refinement of) animal testing. Currently their apgbility is limited due to the lack of standardize
protocols and limited validation. For further ditasee Section R.7.10.3.1 on "in vitro data on
aquatic bioaccumulation™).
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CHAPTER R11 — PBT ASSESSMENT

BIOMIMETIC EXTRACTION PROCEDURES

Biomimetic extraction procedures with semi-permeabhembrane devices (SPMD) and solid phase
micro extraction (SPME) are used to mimic the weyanisms extract chemicals from water. These
types of methods are at the moment only well deedrifor hydrophobic substances. For more
detailed information Section R.7.10.3.1.

Conclusion on the endpoint

All reliable and relevant information on the bioaocwlation potential of a substance has to be
gathered by the registrant and considered in th&, @&luding the PBT/VPvB assessment. The
relevant information includes laboratory bioconcetibn tests (aquatic, terrestrial and benthic) and
information on biomagnification and bioaccumulatiom field studies. If available, such
information might be sufficient to conclude whetkiee substance is vB, B, or not B.

If such information is not available for a subs&pecoduced or imported at levels below 100 t/y
and the substance has a log, kower than 4.5 and no specific mechanism of uptadaat from
lipophilic partitioning is known, then the substarman be considered as not B and not vB. In
such a case further evaluation of the B and vEeigatis not necessary.

However, for a substance produced or imported lav@l of 100 t/y or more, information on
bioconcentration in aquatic species has to be nadd@able by the registrant and to be
considered in the assessment, unless this infawmatn be waived according to column 2 of
Annex IX or according to Annex Xl (e.g. low bioaceulation potential, no exposure, testing
technically not possible).

In any other case, the B and vB properties shoaléualuated in more detail. Based on the above
described information, this refers to the followitases:

no direct data on bioconcentration (e.g. BCF, B&FBMF data) are available and the
substance has a log.KKhigher than 4.5, or the partitioning process iatuatic organisms is
not driven by lipophilicity .

direct data on bioconcentration are available bes¢ data are not reliable and/or consistent to a
degree sufficient to conclude whether the B or viBeda are met (for all substances subject to
PBT/vPVB assessment)

In this further evaluation, non-testing data shob&l used in combination with supplementary
evidence to examine whether the substance potgntieets the B and vB criteria. Because non-
testing information generally is considered to heufficient to abstain from confirmatory testing,

the availability of other reliable information imditing a low bioaccumulation potential is essential
This supplementary information may comprise datenfra chronic toxicity study with mammals

(> 90 days, showing no toxicity), a toxicokinetic dyu(showing no uptake), a bioconcentration
study with invertebrates, or reliable read-acr@emfa structurally similar compound. These types
of information should be examined in a weight oidemce approach together with the non-testing
information on the substance to conclude whetherBhor vB criteria are met. This approach is

based on the report provide endix R. 11~ __ - -| Formatted: Underline, Font color:
- Indigo

If the above mentioned supplementary informationaisilable, based on WOE and expert { peleted: Appendix R 11-

judgement a chemical may be considered as noeBuflikely to have a BCF > 2,000) on the basis
of the following types of indicators:

1. an average maximum diameter (Dmax aver) of gragatm 1.7 nm and a molecular
weight of greater than 1100 g/mol
2. amaximum molecular length (MML) of greater thaB Am
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CHAPTER R11 — PBT ASSESSMENT

3. octanol-water partition coefficient as log10 (log/K> 10 (calculated value, preferably
by several estimation programs, for substancesvfoch log Kow can be calculated
and the model is reliable)

4. a measured octanol solubility (mg/l) < 0.002 mmaIMW (g/mol) (without observed
toxicity or other indicators of bioaccumulation)

An indicator for considering a chemical as possitiy being vB (i.e. unlikely to have a BCF >
5,000) is, apart from indicators 2., 3. and 4. &ov

5. a Dmax aver of greater than 1.7 nm plus a molecuddght of greater than 700 g/mol

Indicators 1., 2. & 5. recommended here as nofntgsinformation influence uptake and
distribution of substances. The log,K(3.) is a general indicator for uptake, distribatiand
excretion whereas the octanol solubility (4.) retfethe potential for mass storage, which might
further prevent uptake in significant amounts ia trganism. Evidence of significant uptake of a
substance in fish or mammals after prolonged exgo®sua contraindication to using the above
indicators.

Also, rapid metabolisation of a substance may lead lower BCF value. Methods such as fish
liver S9 and fish hepatocyte assays might have pibtential to support refinement of BCF
estimations but there is still a need for furthealeation of these methods before they can be
recommended for regulatory purposes.

Integrated Testing Strategy (ITS)

If a substance is imported or produced in an amofintore than 100 tly, a bioaccumulation test is
mandatory unless not needed in the PBT/VPvB assedsiit is not possible to waive testing
according to column 2 of REACH Annex IX in isolatiobut the outcome of the PBT/vPvB
assessment triggers the information needed to wdeclSimilarly, the bioaccumulation test
requirement cannot be adapted according to REAChHeAIXI, if the PBT/VPvB assessment shows
that an experimental bioaccumulation test is neggsslowever, it is noted, that the possibility to
use information referred to in REACH Annex Xl shbube investigated in the frame of the
PBT/vPvB assessment first before proposing a biraatation test. In that case the evaluation of
the B and vB criteria for the PBT and vPvB assesdgrakould be performed simultaneously with
the assessment of the BCF value. Detailed guidaegarding an ITS for BCF assessment is
presented in Chapter R.7.Jgure R. 11in this section should be seen as a detailed sefoétine |- { Formatted: Underline, Font color: }

B-assessment block within the ITS. >, (Indigo

* { Deleted: Figure R. 11-2

If the tonnage produced or imported is below 130 tormally a bioaccumulation test is not
required and therefore a BCF value may not be @il In that case it should be first considered if
the available testing and non-testing data arecserfit to conclude on the B-properties for those
substances <100 t/y or if bioaccumulation testsxgmeéeded and hence required to draw a reliable

COﬂC|USi0ﬁ. __ — | Comment [JPT63]: Testing need for
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ PBT assessment is independent of the
H ; H H Nt i t i tonnage band of the registrant and the PBT
If the weight of e\/_ldence approach described uhﬁenclu_swns on thg Endpoint” is not suff_|C|ent B iy TATL ety
to draw a conclusion, the performance of an expamial bioaccumulation test must be considered. | xiwaiving possibility. This is dealt in
section R.11.3.

19 The mitigating factors that are listed below ordfer to the assessment of the B and vB criteriaé context of the
PBT and vPvB assessment. If bioaccumulation appeae a critical parameter in the risk assesspesdess, it
could still be necessary to perform a bioaccumartatest, although this may not be needed from #rspective of
the PBT and vPvB assessment.
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CHAPTER R11 — PBT ASSESSMENT

However, before such a test is conducted for asgpHse B and vB criteria, the P criterion should
be investigated first in order to prevent unneagstssting of animals.

If a BCF test still must be performed, the OECD 365t should be preferred. Note that any
modification of a standard test protocol shouldydmt done with the agreement of the appropriate
regulatory authority. However, for the purposete PBT/VPVB assessment, a limited test with less
fish may be considered, depending on a range tdrfatcluding the required level of precision of
the determination of the BCF value for the paréicidubstance. For instance, if it is estimated that
the BCF-value may be close to the threshold vatfesither 2000 L/kg for 'B' or 5000 L/kg for
'vB', the BCF determination by a limited test migitt be warranted because the result may be
associated with too much uncertainty. In such & eafull OECD 305 test would be appropriate.
However, if a limited test is considered sufficiemsage of less fish could for example be achieved
by testing at only one concentration (often therati@ristics of the PBT/vPvB compound render a
determination at two concentrations differing byaator of 10 complicated) or by reducing the
sampling frequency.
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flow chart to be submitted later

Is there sufficient
available information from:

to conclude the B and vB assessment?

(See chapter R7c¢.)

no

_—

/Log Kow is applicable?

~_ (see R7c)

.

- aquatic BCF studies (fish, fish dietary, mussels)
- terrestrial and benthic accumulation studies
- Field data concerning biomagnification and bioaccumulation

or other waiving according to
column on 2 of Annex IX or

o further testing required to
conclude the B- criterion

Log Kow= 3,

Annex XI

(record reason)

Log Kow>4.5

Weight of evidence

Indicators for low bioaccumulation
.

No chronic toxicity for mammals and birds

No uptake in mammalian toxicokinetic study
Read across with structurally similar substance
Very low uptake after chronic exposure

Physicochemical indicators

for hindered uptake due to molecular size

e MML>43A
e LogKow>10

Dmax aver > 17.4 A plus a molecular weight >700 (indicate: not vB)
Dmax aver > 17.4 A plus a molecular weight >1100 (indicate: not B)

for hindered uptake and distribution in general

for low potential mass storage
Octanol solubility <0.002 x MW plus no observed chronic toxicity

Evidence of limited
bioaccumulation

/'/Nb further testing required EB\
| conclude the B- criterion

\L (record reason) /

J—

No Evidence of limited
bioaccumulation

“not P” is confirmed?

“not vP” and not T is
confirmed?

Conclude

B,vB not B, or not vB

Further testing is required
according to Annex IX

Consider testing
See ITS in R7¢c

{ Comment [JPT64]: Revision of the
A

_ | Comment [JPT65]: The 2 cell from
the top « >= 100 t/a » needs to be delete
’ including other cells related to the tonnag

band dependence.
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CHAPTER R11 — PBT ASSESSMENT

The toxicity criteria

According to Section 1.1.3 of Annex XlIl to REACHsRulation, a substance is considered to fulfil
the toxicity criterion (T) when:

the long-term no-observed effect concentration (ISPBr EC10 for marine or freshwater
organisms is less than 0.01 mg/I; or

the substance meets the criteria for classifica®iarcinogenic (category 1A or 1B), germ cell
mutagenic (category 1A or 1B), or toxic for reprotdon (category 1A, 1B or 2) according to
the CLP Regulation; or

there is other evidence of chronic toxicity, astifeed by the substance meeting the criteria for
classification: STOT RE 1, or STOT RE 2 accordinghte CLP Regulation.

The evidence of CMR and chronic toxicity specifiabve does not only refer to substances that
are already classified accordingly (i.e. DSD R-gksa R45, R46, R48, R49, R60 — R63 or CLP
hazard statements H350, H340, H372, H373, H35060H&nd H362%2! but also implies an
obligation to check whether the criteria for assignthe respective classifications are fulfilled in
accordance with the provisions of Annex | to REACSkction 1.3Step 3: Classification and
Labelling®. If any classification criterion leading to the s@mment of the mentioned
classifications is met, the substance fulfils theriferion and there is no need to perform any
further aquatic studies for T assessment. If detaaaailable for birds these cannot be used for
classification as T directly but reprotoxicity stesl or other chronic data on birds, if existing,
should be used as supporting data in conjunctigh ather evidence of toxicity (a NOEC gf30
mg/kg food in a long term bird study should in thantext be considered as strong indicator for
fulfilling the T criterion).

The rest of this document is limited to testingtioé T criterion on the basis of evidence from
aquatic tests.

Due to animal welfare concerns, the general schidrtesting is sequentially first P, B and then T if
there are no specific reasons for deviation fromt thequence. Furthermore, vertebrate-animal
testing should be generally minimised by first itegt non-vertebrate species if data from
invertebrates are equivalent to vertebrate dathercontext of the PBT/vPvB-assessement. This is
the case for Teco testing but not for the B testifay determination of whether a substance fulfils
the criteria for Teco, and in the absence of angiterm ecotoxicity data on aquatic species , d 21
daphnia reproduction test (OECD TG 211) would redlynbe the preferred test to perform with
the few exceptions described later in this seotibere the results from short-term tests can already
lead to concluding that the criteria are fulfillddnder most circumstances, the T criterion of 0.01
mg/L (NOEC or EC10) can be compared to results fr@sts listed in REACH annexes VIl to X.

20 4360 and H361 here include also all the possibtelinations (e.g H360F, H360FD, etc).
21 See Annex VII to CLP — (translation table fromssidication under DSD to classification under CLP)

22 The criteria for classification of substanced anixtures in hazard classes and in their difféagions is provided in
Annex | to the CLP Regulation, Mixtures must besslied and labelled according to the CLP Regufatioom 1
June 2015 but may be classified according to Direct999/45/EC until then.
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CHAPTER R11 — PBT ASSESSMENT

Existing data from other equivalent test methodstnbye assessed on a case by case basis based on
the recommendations described in the effects assegsnethodology.

As the aquatic T criterion is based on a NOEC od@&®r pelagic organisms, the standardised
chronic tests on fish, daphnids and algae are peef¢o assess the NOEC or EC10. However, for
substances with very high log,)K(depending on the class of chemical but as a gende log Ky,

> 6) the feasibility of performing a test via thater phase needs to be considered carefully. Such a
study may be technically difficult to perform asetisubstance will partition out of solution,
especially if it is known to partition strongly sediment and suspended solids. In such casesyit ma
be both impractical and uninformative to test pelagpecies via the water phase. Tests with
sediment dwelling species may provide more usefigirination on the toxicity of the substance in
the compartment in which it will be mainly foundoWever, the T-criteria do not include a chronic
value for sediment as only NOEC or EC10 valuestedl#o pelagic toxicity are accounted for in
Annex XIII. A possible way to determine whethendstance has equivalent toxicity in sediment as
in the water column could be to extrapolate tharsedt toxicity value (e.g. NOEC) to a pelagic
toxicity value by assuming that sediment toxicigcaors mainly through the pore water and using
the equilibrium partitioning (EqP) theory. The EdqReory is normally used to calculate a
PNEG.edimentffom a pelagic PNEGr(See Section R.7.8).

However, it may as well be used to back-calculaOdC or EC10 value of an existing sediment
test to a corresponding pelagic NOEC or EC10. Télagic NOEC or EC10 derived can then be
compared with the T criterion of 0.01 mg/l given Amnex Xlll. The sediment concentration
equivalent to a pelagic NOEC or EC10 value of @/l increases linearly with the suspended
matter-water partitioning coefficient glp.wate (S€€ Section R.7.8).

To check whether the T criterion of 0.01 mg/l idfified, the equation for the equilibrium
partitioning method used in order to calculateRINE GegimeniS Slightly revised:

L __ 7| Comment [JPT67]: Equation revised
777777777777777777777 R e by adding EC10

HO,
NOEC(EC10 =— % NOEQECL10)sed i -
o ) water K 1000 q ) Equation 11-1

susp-water

NOEC(EC10)ater (Mg.LY)

RHOysp(bulk density of wet suspended matter expresskglin’)
K susp-wate(m™-m)

NOEC(EC10%4(mg.kg')

As the equilibrium between sediment and waterfisé@mced by the suspended solid-water partition
coefficient (Kpusp, it is necessary to calculate the T criterion é@ch substance, using its own
partitioning coefficient.

For substances with water solubilities below 0.08/Ima chronic limit test Qseqiim) can be
performed at the spiked sediment concentrationishedlculated to be at equilibrium with the water
solubility limit of the test substance.

_ "Nsusp-water .
Csedlim = W [Cuwatersol 1000 Equatlon 11-2

Susp

Cwatersol (mg . El)
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CHAPTER R11 — PBT ASSESSMENT

RHQusp(bulk density of wet suspended matter expresskg.in’)
Ksusp—water(ms-m_s)

Csed,lim (mg . kgl)

If no chronic effects are found from this limit tethe result can be considered as experimental
evidence that the substance does not meet theipdlagiterion, provided that the equilibrium
partitioning theory holds in the particular caser (fuidance on the limitations of the equilibrium
partitioning method see Section R.7.15.1). If civaffects are found then this is an indicator that
T could be met in a pelagic test and consideraloruld be given to further testing (although care
has to be taken at high spiking concentrationsttimtest substance does not cause indirect effects
e.g. by oxygen depletion as a result of biodegranat

Use of QSAR data

Only a few QSAR models predicting chronic aquatixidity are available but further research on
the QSAR prediction of chronic toxicity may increatheir predictive capacities. Therefore at the
current state of the art, QSAR models seem noetagplicable for the assessment of the T criteria.

Screening information and screening criteria

If only screening information is available for tR8T/VPvB assessment, screening criteria listed in

Table|[add table cross reference to table be[ow]lma used for screening. It is noted, that '[h/ese/{Comment [IPT68]: To be replaced wit?
”””””””””””””””””””””” a correct number at later stage.

Table R.1l-[add table numbering]. Screening catéot toxicity. | { Comment [JPT69]: To be replaced wnﬁ
”””””””””””””””””””””””””””””” a correct number at later stage.
Screening information Conclusion
Short-term aquatic toxicity (algae, | EC50 or LC50 < 0.01 mg/L T, criterion considered
daphnia, fish) to be definitely fulfilled
Short-term aquatic toxicity (algae, | EC50 or LC50 < 0.1 mg/L Potentially T
daphnia, fish)
Avian toxicity (subchronic or chronici NOEC < 30 mg/kg food Not T
toxicity or toxic for reproduction) NOEC > 30 mg/kg food

A substance is considered to potentially meet theria for T when an acute E(L)C50 value from a
standard E(L)C50 toxicity test (REACH Annexes \dIX) is less than 0.1 mg/l. In addition to data
from standard toxicity tests, data from reliabl@+standard tests and non-testing methods may also
be used if available. These data should be paatigubssessed for their reliability, adequacy,
relevance and completeness (see Chapter R.4).

The toxicity criterion (T) for PBT assessment canp® decided on the basis of acute studies alone.
If the screening criterion is met, the substancefisrred to T testing and chronic studies are eged

data isDaphniaand then fisff. If the T-criterion is fulfilled by the chronicghe orDaphniadata, a Registiants obligations cavered In sectlo
chronic fish test is not necessary.

23 Algae are not mentioned here because chrogaealata (i.e. 72h NOEC) normally will be availatse it can be
easily obtained from the same 72h standard test fwhich the acute endpoint (72h EC50) is derived.
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CHAPTER R11 — PBT ASSESSMENT

For certain lipophilic substances (with a logyke5) acute toxicity may not occur at the limit bét

water solubility of the substance tested (or thghbst concentration tested). In such situations,
chronic toxicity with a NOEC < 0.01 mg/l cannot becluded, as these substances may not have
had sufficient time in the acute test to be sigaitfitly taken up by the test organisms and to reach

equilibrium partitioning. (see decision tree fouatic endpoints, steps 2, 5 & 6 gadure R. 11-}. | - { Formatted: Underline, Font color:
) Indigo

In the absence of conclusive information on T,dobbstances with very high lipophilicity, a Weight\\\[pdeted: Figure R. 11-3

O©CoO~NOO O WNPE

of evidence or grouping approach for long-term ¢iyximay be used to predict whether long-term
effects are likely to occur. If convincing evideriseavailable that aquatic toxicity is not expected
occur at < 0.01 mg/l, chronic testing may not lespuneed. Such evidence should be based on expert
judgement and weight of evidence of data includingliable QSAR predictions/read-
across/grouping approaches indicating a narcotidemof action together with measured low
chronic fish toxicity from a related substance. |gaging information could be chronic data on
aquatic species such as, e.g., daphnids, algaedimeant dwelling species and/or low acute or
chronic mammalian and avian toxicity.

If data from this approach provide insufficientdsmce that toxicity will not occur in a chronicttes
a conclusion on the P and B properties should ambefore further T-testing is considered. If the
substance is found to be both P and B, a chroadtyst required (testing order see above).

In choosing the appropriate test organism, the fitata the available base set of toxicity tests for
algae (acute / chronidpaphnia(acute) and fish (acute) should be evaluated ucalesideration of

the possible hydrophobic properties of the tesstuize, and hence the expected time to steady-
state. Any specific mode of action of the test sase also needs to be considered.

If it can be concluded that one taxonomic grouspigmificantly more sensitive than the others, e.g.
because there is evidence for a specific mode toidracthis sensitive group should be chosen for
chronic testing and conclusion on the T-propettie§ no conclusive evidence for significant
differences in sensitivity between the groups carfdund the testing order as mentioned above
shall apply.

If the relevant test species is selected in acecmelavith the suggested approach in the paragraph
above, lack of toxicity at or below the T criteriéor the tested species is evidence that further
studies on T are not necessary. If however a leng-test orDaphniaor algae provides a NOEC
close to but above 0.01mg/l, a long-term fish stigdykely to be needed to confirm “not T” unless,
taking into consideration the above-mentioned aqgp convincing evidence exists that the fish
NOEC will be higher than 0.01 mg/l. Supporting @nde in such considerations could be an acute
fish value that is a factor of 10 or more greaktemtthat of the other two trophic levels under the
provision that the acute daphnid test showed ttyxati least one order of magnitude lower than the
limit of solubility.

Certain chemical characteristics (such as highratiso or extremely low solubility) are likely to
make any toxicity testing extremely laborious ift technically impossible. Guidance has been
developed by OECD on toxicity testing of difficidbstances (OECD , 2000). Some examples
together with recommendations to overcome the tfeahdifficulties are provided in the chapter on
assessment of problematic substances (seeChapter R.

24 This could mean that no further testing is Beagy if it is concluded that algae are signifiantore sensitive than
daphnids or fish and the available chronic algde dee well above a NOEC of 0.01 mg/l.
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CHAPTER R11 — PBT ASSESSMENT

Use of non-testing data

At preliminary stages in the assessment, in cadesravno acute or chronic toxicity data are
available, the assessment of the T criterion atraeming level can be performed using data
obtained from quantitative structure activity reaships (QSARS) for acute aquatic toxicity as
general principles described in Chapter R.6.1. Hemm testing is required if QSAR estimations _
indicate that the substance fulfils the screeniitgria for T (EC50 or LC50 < 0.1 mg/l). It may on
a case by case basis be decided whether configneloonic testing on fish is necessary if valid
QSAR prediction indicates that the acute E(L)C58 &01 mg/l. Alternatively either first an acute
fish toxicity limit test could be performed to clkewhether the acute toxicity is below 0.1 mg/l or
the QSAR-prediction could be accepted as providinfficient evidence of the T criterion to be
fulfilled.

If the substance is confirmed to fulfil the P andtf8eria testing on long-term toxicity should be
performed to determine whether the substance niketsriteria for T| Alternatively, QSARs, if
applicable, may be used by the registrant to calectbat the substance fulfils the T criteria, bait n
for concluding “not T".. !

Table R. 11-4: Use of acute experimental data andn-testing data for T (screening)
assessment

Criterion Defiitive conclusion

EC50 or LC5C= 0.1 mg/L

Type of data Screening conclusion***

Short-term aquatic presumably not T -

toxicity*

Short-term aquatic
toxicity*

EC50 or LC50 < 0.1 mg/L | potentially T -

Short-term aquatic
toxicity**

EC50 or LC50 < 0.01 mg/lL -

*% *k%k

*  From acute tests or valid QSARs from acute tests The
screening assignments should always be considegether for P, B and T to decide if the substanag be a
potential PBT/ vPvB candidate.
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-| Comment [JPT71]: ! This addition is

meant to provide the registrant slightly
more freedom of choice.

There may be a need to elaborate further
role of other information listed in Annex X
such as read across data for this particul
situation. (not subject of this revision
round).

However, this rule should be subject of
further discussion, in which case it can be
applied by authorities for identifying PBT
substances.
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CHAPTER R11 — PBT ASSESSMENT

Integrated testing strateqy for T-testing in suppedPBT assessment for the aguatic environment

In this section the guidance on the recommenddihgestrategy is provided as annotated flow
chart.

/ { Deleted: 3

Start

Step 1

Classified
350, H340, H372,
H373, H350i,
H360, H361

no

Acute

data < 0.1 mg/I? yes—p Potentially T

no

Screen P & B:
Log Kow < 4.5 or readily
biodegradable ?

No further
assessment necessary

no

Step 6

Screen T :
Convincing evidence

Not T yes 5 n P & B confirmed ? no N e
chronic T assessment necessary
> 0.01 mg/I?

yes
Step 4 i

Chronic T studies (order & selection
of test organisms see main text )

NOEC < 0.01 mg/I?

yes
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CHAPTER R11 — PBT ASSESSMENT

According to Article 14, PBT assessment starteweels> 10 t/y (it is assumed that at least acute
algae, daphnia and fish data are available):

Step 1: Assessment of mammalian toxicity data;

* |F classified or likely to be classified as car@eaic (cat. 1A or 1B), germ cell mutagenic
(cat. 1 or 1B) or toxic to reproduction (class 148 or 2) or STOT RE 1, or STOT RE 2,
THEN define the substance as T and stop assessment

* |IF not classified or likely to be classified as @aogenic (cat. 1A or 1B), germ cell
mutagenic (cat. 1A or 1B) or toxic to reproducti@at. 1A,1B or 2) or STOT RE 1, or
STOT RE 2, THEN move to step 2.

Step 2: Assessment of acute aquatic toxicity data;

¢ |F any EC50 < 0.1 mg/l, THEN the substance is @@l T candidate. Move to step 3.

e |F all EC50> 0.1 mg/l, THEN it needs to be confirmed that thisot a false negative (i.e. a
substance with possibly a high chronic toxicity)ow to step 5.

Step 3: Consider outcome of P and B assessment* (nbritnsidered good practice to assess P, B
and T in that order)

* |F P and B confirmed, THEN proceed to Step 4 (clrdntesting) **
* IF confirmed not P or not B, THEN STOP

Step 4: Chronic T testing. The approach here is that doraguatic toxicity testing should be
firstly carried out on non-vertebrate species, sslthere are indications that fish is the
most sensitive group (NB: it is not defined in thi§ how to rank the sensitivities)

* |F NOEC < 0.01 mg/l, THEN PBT confirmed
¢ |F NOEC>0.01 mg/l, THEN not T, and STOP

Step 5: Screening of the substance for P and B *

* IF log Kow< 4.5 or other B-cut-off criteria met, and no otiatications are available that
the substance might bioaccumulate in other ways thaabsorption to lipids, then not B
and STOP.

* |F substance is readily biodegradable, then notdPST OP
* |F log Kow > 4.5 AND not readily biodegradable, TNEnove to step 6

Step 6: Further screening of long term T-evidence (e.gmaans of read across and
weight of evidence or group approach)

* |F information lacking, THEN move to step 3 (P &Bnfirmation)
* |F strong evidence for non-T properties, THEN STOP

* For specific guidance on identifying of P & B,aalse refer to Section 11.1.3.1 for persistenceSaution 11.1.3.2
for bioaccumulation

** |f B is likely but vB is not and a reliable BCi8 not available, consider to conduct tests onrtebeates to check the
T status for these organisms before it is consitigzeest fish (either for chronic toxicity or fobtaining a BCF).
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Comment [JPT72]: Info for the PEG
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R.11.4.1.4Conclusions on PBT or vPvB properties [former R.11L.5, modified] 7

A detailed analysis of the Persistence, Bioaccutimiaand Toxicity should be brought together
into a clear overall conclusion Three conclusifarsthe comparison of the available information
on the PBT properties with the criteria listed IBACH Annex Xlll section 1 are possible.

0] The substance does not fulfil the PBT and vPvB crEtria. The available information
show that the properties of the substance do net the specific criteria provided in
REACH Annex XIlI section 1, or if the informatiorods not allow a direct comparison
with all the criteria, it nevertheless provideshable evidence that the substance does
not behave in the environment in the same way bstances which fulfil the criteria
based on direct comparison with the criteria.

(ii) The substance fulfils the PBT or vPVvB criteria The available information show that
the properties of the substance meet the speciferia detailed in REACH Annex XIII
section 1, or if the information does not allowigedt comparison with all the criteria, it
nevertheless provides reliable evidence that thetance behaves in the environment in
the same way as substances which fulfil the catbedased on direct comparison with the
criteria.

(i) Further information for the PBT/vPvB assessment isieeded The available data are
not sufficient for concluding (i) or (ii). The sulamce may have PBT or vPvB properties
or it cannot be reliably excluded that the substaras PBT or vPVB properties.
The sub-chapters below provide more details orciftemstances that would lead to each of these
conclusions. The consequences of each conclusittre teegistrants are described in section R.11.3.

0] \The substance does not fulfil the PBT and vPvB cifria. The available information - -

Comment [JPT73]: Moved to section
R.11.3

show that the properties of the substance do net the specific criteria provided in
REACH Annex XIlI section 1, or if the informatiorods not allow a direct comparison
with all the criteria, it nevertheless provideshable evidence that the substance does
not behave in the environment in the same way bstances which fulfil the criteria
based on direct comparison with the criteria.

conclusion (iii) any one of the parameters, i.ezi@mmental degradation half-life in an appropriate
environmental compartment, the BCF for aquatic igsear, in the case of a decision on PBT, long-

-| Comment [JPT74]: Text under this

conclusion has been only slightly modifie
from the text in the published guidance but
it is now marked new as the order of the
conclusions was moved.

term aquatic toxicity and the appropriate humanithelaazard classification does not meet the
criteria in Annex XIII.

In many cases, the information available, while alt@wing a direct comparison with the criteria in
Annex Xlll, can be considered sufficient for deaisiby applying weight of evidence based expert
judgement to be made that the substance is notPBB/ Such would for instance be the case if
the screening criteria as provided in section R.1dere not met for any particular endpoint based
on screening information. Furthermore, when theeexting criteria for persistence or
bioaccumulation as defined in the following subsert are not fulfilled, further PBT/vPVB
assessment can stop when there is a well justifiekl of counter evidence which would raise
concern for the substance to have PBT or vPvB ptigge In this case, the registrant can also draw
the conclusion (i). It has to be kept in mind thiae fact that a substance does not meet the T
criterion is not enough to stop the evaluationhef temaining endpoints in the PBT/VPvB screening

step. e

Comment [JPT75]: From former
section R.11.1.2.2 para 2, modified
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CHAPTER R11 — PBT ASSESSMENT

Where, however, supplementary information is atdéasuch as monitoring data, that indicates a
particular property, such as persistence or higladgumulation may in fact be present, a cautious
approach should be followed and conclusion (iiilymaed to be drawn (see below).

In the case of aquatic toxicity, there will be ocgioas when acute aquatic toxicity data are not

available or the available acute aquatic toxiciégadwill be insufficient to judge whether chronic

effects might occur at or below the 0.01 mg/L lev8luch cases may occur when the water

solubility is very low and/or the octanol/water {itgmn coefficient is very high.,In such cases acut

i.e., short term aquatic tests may not give a tng@asure of toxicity because steady state conditions

could not be reached within the duration of thet/te&imilar holds true if available information

indicates a specific chronic mode of actlion. - { comment [3PT76]: New content

Where toxicity is a critical parameter for PBT/vPaBsessment, i.e. the substance is persistent and
bioaccumulative, it will in lack of sufficient tosity data be necessary to conduct further testimg.

such cases, the assessor should choose conclii§iosi{ead of conclusion (i).

(ii) The substance fulfils the PBT or vPvB criteria The available information show that
the properties of the substance meet the specifaria detailed in REACH Annex XIlI
section 1, or if the information does not allowigedt comparison with all the criteria, it
nevertheless provides reliable evidence that thetance behaves in the environment in
the same way as substances which fulfil the catbased on direct comparison with the

criterié _ -~ -/ Comment [JPT77]: From the text
below the « treat as if it is PBT » cases have

In principle, substances are only considered as BBTPVB when they are deemed to fulfil the ggzgfrf'ngceﬁlsf‘jn;hgﬁg:ggfs;ﬁ; of
PBT or vPvB criteria for all inherent propertiesspectively. This would be the case if, as a result | section R.11.3.

of an analysis of existing data, or of data gemefaifter concluding that further information is

needed (conclusion iii) , the environmental degtiadahalf-life in an appropriate environmental

compartment, the BCF for aquatic species and,ercttse of a decision on PBT, long-term aquatic

toxicity or an appropriate human health hazardsifiasition show the criteria to be met. The data

must show that all three criteria are met in theeoaf PBT, or both vP and vB criteria in the calse o

vPVB. In this context it is important to note tieaen where one criterion is marginally not fulfille

but the others are exceeded considerably, the msédenay be sufficient to conclude that the

substance fulfils the Annex XIlI criteria. _ - | comment [3PT78]: Moved from %

”””””””””””””””””””””””””” former section R.11.1 intro, para 3 frofff
sentence onwards.

If a constituent, impurity or additive of a substarhas been shown to have PBT/VPVB properties, a

> 0.1 % (w/w) threshold applies for concluding thWstance as fulfilling the same criteria PBT or

VvPVB, respectively. For substances containing PBVWB/ constituents, impurities or additives in

individual amounts < 0.1 % (w/w) of the substargane conclusion need normally not be drawn.

This is in line with the threshold used for considg PBT and vPvB substances in mixtures

(Article 14(2)(f)). However, there may be partiautzases for which specification of percentages

below 0.1 % is required. This requirement is theivesh by the toxicological profile of the

constituent, impurity or additive (e.g. high potgrearcinogenic, mutagenic or reprotoxic (CMR)

and the provisions for classification and labellarg not by the fact that the respective constituen

is concomitantly a PBT/vP\J/BIf a substance includitsgconstituent, impurity or additive degrades- -| Comment [3PT79]: From former
or is transformed into transformation/degradatioadpcts which fulfil the PBT or vPVB criteria ~ (Séction R:11.2.2.1 modified
and if these are formed in relevant amounts, thstance is concluded to fulfil the PBT or vPvB

criteria correspondingly. Normally, this conclusiois triggered for a substance, if
transformation/degradation products fulfilling tR8T or vPvB criteria are formed in amount>f

0.1 % (w/w) within the timeframe of the experimdrgtudies. In certain cases it may be necessary
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to consider another limit and another timeframegeglly, if non-standard studies are the source of
information.

Terminology provided at the end of this section tmiie applied to the substance subject of
PBT/vPvB assessment to distinguish which of thesabove the substance represents.

In some circumstances, the available data maylloet a direct comparison to Annex XllI for each
of the criteria, but there may be other relevartadavailable, which provide evidence that the
substance, if released to the environment, belsiv@kar to a substance fulfilling the PBT or vPvB
criteria based on direct comparison of the datthéocriteria. It is necessary for the registrant to
consider in a weight of evidence approach and leyafisxpert judgement, all the information that
is available on the property or properties for whi&c comparison is not possible to determine
whether further information must be generated ogetivbr a conclusion can be drawn.

It may be possibleto decide on a scientific basé# & test for determining a particular property is
not necessary.This applies if already availablermftion provides sufficient evidence that the
particular criteria would be met if the appropritgst was conducted. For example, a substance may
not fulfil the bioaccumulation criteria based ora#able screening information, but it is persistent
and toxic according to the criteria and there iglewce from field measurements for significant
bioaccumulation in organisms at or near the topheffood chain. In addition, evidence of high
bioconcentration from structurally similar compoamnday allow a conclusion to be drawn.

Where a substance shows < 20% degradation in dastatest for inherent biodegradation, this can
be considered as confirmation that the substant@etidegrade with a degradation half-life lower
than the Annex XIlII criteria, and hence no furthenfirmation of persistence is needed.

There are other circumstances where a conclusiobearawn that the substance fulfils the Annex
XIlI criteria. For example:

Substances that are not themselves persistentletdegradation products or metabolites that
have PBT or vPvB properties as defined by Annexl Xtf. further in relation to both
PBT/VPvB assessment efforts (SectioRsl1.1 and R11.1.) and to emission and risk
characterisation and management measures (Séttidnd);

Read-across of data from a structurally similarssatice with known PBT, vPvB properties.

In some cases, the particular data-set for a sutestavhen compared to Annex XllI, may show that
the specific criteria are not met, but other eviggrsuch as monitoring data may exist and provide
evidence on the contrary. These data should be iagdncarefully in a weight of evidence
approach and an expert judgement made whetheritega should be considered as being met and
the substance consequently be identified as PR/PaB.

For determining whether the available evidence defadthe conclusion that the substance is a
PBT/vPvVB althought the data do not allow a diremhparison with all the criteria in Annex XIIl, it

is clear that no specific criteria can be identifibut rather a set of contributing factors thaildo

be considered on a case-by-case basis. Thesebetimg factors may, of course, become de facto
criteria over time but will also have had more riges scrutiny during this period. All assessment
has, by definition, some uncertainty. It is a pcéi/policy decision on the level of uncertaintyath
can be accepted but generally it is recognised uhderestimates of adverse effects are possible,
even if unlikely. One aspect that influences theeatability of uncertainty is, of course, the
consequences of being wrong in defining the levkleffect. For example, if the adverse
consequences can be easily reversed by regulatbonae.g. by imposing some form of exposure
control, some uncertainty in the risk characteiisais likely to be acceptable.

67



O©CoO~NOO OO WNPE

e el el
O~NOUDAWNREO

NNNNNNPEP
O wWNEFL OO

WWWWWNNNDN
A WNPFPOOONOD

w w
o Ul

A A DMOWW
A WNPEFEOOOOWO-N

A~ Db D
~N O O

CHAPTER R11 — PBT ASSESSMENT

What distinguishes the PBT and vPvB substances fotmer substances is that i) the level of
uncertainty in identifying long-term risk cannot lestimated with sufficient accuracy and ii)
consequences of an underestimation of adversesHee not easily reversible by regulatory action,
i.e. the effect is occurring or is likely to occat a certain point in time and, even if there is
immediate regulatory action to prevent further esiois, the adverse effects will continue.

Under these circumstances, the uncertainty in tregligtion of risk is less acceptable. The
acceptability is further complicated by the faattthe combination of properties ensures that such
substances over longer timefranveifl distribute widely in both environmental med#nd biota,
and thus the impact, should it occur, will be bptblonged and widespread.

Given that the criteria in Annex XIII are specifighereas the properties that give rise to the above
concern cannot be so rigidly defined by sciencpeepjudgement must be applied with a weight of

evidence determination to identify substances atem. A key concern for PBT/VPVB substances { Comment [JPT80]: Deleted, because

is their potential for widespread distribution amtere there is evidence that this can occur or has
occurred, then this should be taken into accoume ®xample where this can be considered
important is where there is a potential for longga transport through the air, with accompanying
evidence that wide distribution could occur. This, addition to persistence propertybeing at
‘borderline’ of fulfilling the P or vP, can be cddsred as evidence giving rise to PBT or vPvB
concern and hence to consider the substance totfidfPBT or vPVB criteria.

A key property in determining whether widespreastribution and environmental accumulation
could occur is that of persistence. Normally, opérsistent substances would undergo widespread
spatial transport and present the potential forgitarm contamination of large areas that are
characteristic of PBT/vVPVB type substances. In ggnthe more persistent a substance is shown to
be, the more it will be necessary to consider cdisefall available evidence in assessing the
potential for bioaccumulation and toxicity in ordar decide whether a substance should be
considered as a PBT or vPVB.

If a substance is not persistent according to theria of Annex Xlll, it would normally not need t

be considered further as being a potential PBTRuBv However, before taking that decision, any
additional evidence that may be available partitylfrom monitoring data covering locations
remote from known emission sources, should be glyeéxamined. Evidence from monitoring
showing occurrence in remote areas is not, onwts, @vidence of persistence, although it may be
evidence of widespread distribution. Where a tilmad from such monitoring is available and this
shows that the levels in environmental media otéb@re rising, the substance should be considered
as persistent irrespective of the Annex Xl ciderlf the substance also meets the BT or vB
criteria, it must be considered as PBT or vPVB.

If a substance clearly meets the persistence ieritdrAnnex XllIl, then a number of other factors
relating to bioaccumulation and toxicity shoulddaeefully considered.

Where the substance has been shown to have aovarghvironmental persistence, i.e. the half-life
in relevant environmental media is very much gredtan that defined in Annex XIll, then
evidence of bioconcentration close to but belowt tinaAnnex XIll should be considered as
potential evidence for identifying the substancea #BT/vPvB. If there is additional evidence from
monitoring in biota, and in particular top predatdrom remote regions, this would lend further
weight to a conclusion that this substance is a BBVPVB. In these cases, if it is concluded that
the substance is not considered as PBT or vPvBtarutisthis should be clearly justified in the
PBT/vPvB assessment.

Evidence of bioconcentration from water alone matbre sufficient to fully describe the potential
for uptake, particularly where the substance halsigh adsorption capacity. Other routes of
exposure may predominate in the environment anefbected through monitoring and widespread
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detection in biota. Detection of a substance intigie of an organism provides a clear indication
that it has been taken up by that organism, buts do@ by itself indicate that significant
bioconcentration or bioaccumulation has occurreat. tRat, the sources, contemporary exposure
levels and uptake routes (for example through wadewell as food) must be known or reasonably
estimated. Nevertheless, widespread occurrenc®ia bnrelated to local sources, particularly top
predators and biota in remote areas, should beiardnecarefully to determine whether this should
be considered as evidence suggesting the subsigreed®BT/VPVB. A normal quantitative risk
assessment can consider accumulation in biotaheissécondary poisoning scenario (see Section
R.7.10), and this may cover the concern. Whereish@onsidered the case, clear justification for
this approach must be documented in the CSA. Wiherre is convincing evidence that a substance
can biomagnify in the food chain, this should bensidered as fulfilling the bioaccumulation
criterion irrespective of the measured BCF. Furttiscussion of the use of BMF indicators is
included in Section R.11.1.3.2. Field measuremafit€oncentrations in organisms at various
trophic levels in defined food chains or food webs be used to evaluate biomagnification, but the
interpretation of such data may be difficult.

Terminology [former R.11.1.1.2 -modified] ~_ { Comment [3PT81]: For info to the PE
only, To be removed after the PEG

For the purposes of this Guidance, the followingiiaology is used for substances which have
been concluded to fulfil the PBT or vPVB criteria:

PBT or vPvB substancé substance having a constituent with PBT or vpvBperties, which
is present at a concentration of 80 % or more;

Substance containing maximum X % (or X% - Y%) RBTNPvBs A substance having one or
more constituents or impurities with PBT or vPvBperties in individual amounts equal or
above 0.1 % (but less than 80%Mhe percentage can be a maximum percentage (Xyarge
(X-Y), whatever is applicable.

Substance forming PBTs or vPvB§ any constituent, impurity or additive of a stiénce
degrades or is transformed into substances whikih the PBT or vPvB criteira and if these
transformation or degradation products are fornmettélevant” amounts. The term “relevant”
has been defined for the registrant in Section B.211.For the purpose of REACH Atrticle 59
process on identification of Substances of VeryhH{@oncern, the assessment of what are
“relevant” transformation/degradation products neydone case by case. The percentage of
degradation or transformation products may be atdit as for impurities or constituents with
PBT- or vPVB- properties, if applicable (more guide on degradation/transformation products
is given inSection R.11.4.2.2

The consequence of conclusion (ii) to the registimdescribed in Section R.11.3.

(i) Further information for the PBT/vPvB assessment isieeded The available data are
not sufficient for concluding (i) or (ii). The sulamce may have PBT or vPvB properties
or it cannot be reliably excluded that the substarass PBT or vPvB properties.

Where an analysis of the data on the PBT propesfiessubstance do not allow a direct comparison
with the criteria specified in Annex XIlI, but theeare nevertheless indications from other data such
as screening data, that the substance may be P& /\tRen it is necessary to consider which
information is needed to draw a final conclusion.

Where it is concluded that further information iseded, consideration should first be given to
clarifying the persistence of the substance siremsigtence is a critical property in determining
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CHAPTER R11 — PBT ASSESSMENT

PBT/vPVB properties and since degradation testingsdnot involve the use of vertebrates.

Furthermore, such additional testing does not w&the use of animafs| _ { comment [3PT82]: Handled in section
777777777777777777 R.11.3.

Once the new information is available, comparisath the criteria in Annex XIII should be carried
out according to the principles described aboveaddcision be taken whether the substance falls
under conclusion (i) (is not a PBT/VPVB) or (ii)e(iis a PBT/VPvB). In certain cases the revised
assessment may again lead to the conclusion tithefunformation still needs to be generated.

There may be cases where a clear decision on tpenies of a substance cannot be made, but

where it cannot be reliably excluded based on attos from available information, that the

substance potentially fulfils the PBT or vPvB atiee Also in these cases conclusion (iii) applies.

For instance, where there is a reason to expettatisabstance may contain a known PBT main

constituent or impurity (but it is not possibledbaracterise a substance identity (see Sectiomls [ad | Comment [3PT83]: Deleted, against %d

. . . - ; substance definition in article 4.The delet
ref| to an extent that will allow the registraot state with enough confidence that his substance | J. ' ctere to formulation of mixtures.

does _not contain PBT/VPVB constituents/impurities ¢hat it does _not generate
degradation/transformation products with PBT/vPuBperties above the relevant threshold level
(i.e.>0.1% w/w per individual component).

This may for example occur with UVCBs where it ntitpe possible to conduct a confirmatory test
but where the outcome may be difficult to interpietterms of the conclusions on the PBT
properties of all (unknown) constituents.

Finally, there may be cases where it is simply néxdily not possible to conduct testing, either at
screening or at confirmatory level. If there areimdications or justification which would exclude
the possibility that the substance could potentiddilfil the criteria, conclusion (iii) should be
drawn.

The consequence of this conclusion to the registsagescribed in Section R.11.3.

25 Depending on the substance properties it mayeher be appropriate to consider bioaccumulaticutirtg first.
Guidance on the general approach to P, B and ihgeistgiven in Section R.11.4.
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R.11.4.2 |Assessment of PBT/VPVB properties — consideratiorf specific substance

properties{ _ - | Comment [JPT84]: Cross references i
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ this section to sections above not yet
updated.
R.11.4.2.1Assessment of substances requiring special considéons with regard to testing
For substances that have exceptional propertigs\ery high sorptivity, very low water solubility,
or high volatility), or which consist of multipleoastituents, test guidelines used to determine
persistence, bioaccumulation and toxicity in theTRBvVB assessment may not be directly
applicable. Instead specific testing and assessstegiegies may be warranted.
Substances with very high sorptivity
The assessment strategy should be applicable omgdyr sorbing substances in general. For
illustrative purposes certain antioxidants are used examples (see List of Antioxidants,
Agpendix R. 1;}- 1\/ - ‘{ Formatted: Underline, Font color:
”””””””””””””””””””””””””””””””””””””””””” TR Indigo
General considerations " { Deleted: Appendix R. 11-

high calculated log K., e.g. > 10, reduced bioaccumulation is expected. Ko, values > 8 cannot -

In Appendix R. 1]4indicators for limited bioaccumulation are desedbFor substances with very. - ‘{Formatted: Underline, Font color:

Indigo

be measured reliably due to technical issues aed tieerefore be calculated by property estimatior;{"e'eted= Appendix R.11-

o J )

methods based on the concept of Linear Free Eretptionship (LFER). Before using a specific
LFER method the extent to which the structural eets of the substance under consideration are
covered by the applicability domain of the LFER deé& be checked. For example, organometallic
substances like tin organics may not be coverededsethe corresponding carbon analogue of the
substance is.

It is very important to realise that the calculaked K,,, values > 10 are used simply to indicate a
degree of hydrophobicity that is extreme. Sucheslshould not be used in a quantitative manner.

Assessment steps
STEP 1 Calculated / measured log K.

Check/generate the calculated / measured lpgoKthe substance of interest

STEP 2 Assessment type to be applied

If the log Kow is < 10an assessment of P, B & T should follow the steshdpproach as described
in Section R.11.1.3

If the log Kow is > 10it should be checked if available ecotoxicity drat mammalian data do not
meet the T criteria. If the T criteria are not neegpecific vPvB assessment might be applicable as
described below.

If for a substance with logdg > 10 data are available demonstrating toxicitgéoordance with the
T criteria for PBT substances, then a standard B&Essment as describedsiection R.11.1.3s
warranted.
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STEP 3 vPVvB Assessment for substances with log > 10
Step 3a Persistence check

Substances with transformation potential
If the substance can be transformed abioticallyiotically (e.g. when it has structural moietideeli

6-17 as examples) it should be checked if a spebiidegradation test at low concentrations éﬁdvormaued: Underline, Font color:

specific analysis or a specific hydrolysis teste(sgection R.7.9.4) could be carried out to | Indigo

demonstrate transformation with a primary half-liigé <40d. In such circumstances, the\\{DeletedﬂableR- 11-

transformation products will need to be checkedetsure they do not have PBT or vPvB {Formatted: Underline, Font color:

properties. If the substance is transformed intisgances not having PBT or vPvB properties it can [ Inig°

.

be considered not to fulfil the vPvB criterla.this case Step 3b can be omitted.

Substances with limited transformation potential

If a substance may not be easily transformed basdte structure (e.g. it has no ester functions or
the transformation rate is limited by very low (f@@ailability) it is nevertheless recommended to
estimate the metabolic pattern, using e.g. Cat@lekenyan, 2006). For all relevant metabolites it
must be checked that they do not fulfil the criefor PBT or vPvB substances. For these
substances STEP 3b is mandatory.

Step 3b Bioaccumulation check for substances withintited transformation
potential

The low bioaccumulation potential indicated by khg K, > 10 should be supported by additional

information (seeAppendix R. 11-ndicators for limited bioaccumulation’). This orimation max/,/‘{Formatted: Underline, Font color:

Indigo

comprise: NN
‘[ Deleted: Appendix R. 11-
1. Results from an animal study (mammalian or feg)firming no or low
bioaccumulation
2. Diax averOf the molecule is > 1.7 nm and a Mol weight > gd@ol

Log Kow>10 and at least one additional indicator for limied bioaccumulation

If for a substance with log d§ > 10 at least one additional criterion (1. or r2gntioned above is
fulfilled the substance should not be consideredR#, provided that potential metabolites are
themselves not PBT or vPVB.

Log Kow>10 and no additional indicator for limited bioaccumulation

If none of the additional criteria (1. or 2.) memted under Step 3b is met, then an appropriate test
as described iection R.11.1.3.% warranted.

Step 4 Overall conclusions

Log Kow>10 and ready biodegradability in a specific biodegdation confirmed

No further investigation necessary, if metabolisge neither PBT nor vPvB. In this case the
(parent) substance is not vPvB.
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CHAPTER R11 — PBT ASSESSMENT

Log Kow>10 and_no ready biodegradability confirmed

If at least one additional indicator for limitedbbiccumulation is fulfilled and potential metabdiite
are not PBT or vPvB, then the substance is not vPvB

If no additional indicator for limited bioaccumuila is fulfilled a standard vPvB assessment as
described irBection R.11.1.% warranted.

Indigo

Formatted: Underline, Font color:

substances requiring special consideration dugsating. ~~ { Deleted: Appendix R. 11-

Substances with low solubility in octanol and water

The assessment strategy should be applicable siagdes with low solubility in octanol and water
and in general having a narcotic mode of actioe Gection R.6.2.1 for guidance on identification
of MoA) and for which lipid is the target compartmbiefor accumulation in organisms. For
illustrative purposes certain organic pigments ased as examples (see List of Pigments,

Table R. 11in Appendix R. 11). _ - { Deleted: Table R. 11-

”””””””””””””””””””””””””””””””””””””””” A .
. . >~ 7| Deleted: Appendix R. 11-
General considerations \ {

. Indigo

\\ Formatted: Underline, Font color:

1) Critical body burden (CBB) concept and octanallsbility Formatted: Underline, Font color:

Indigo

In Appendix R. 11-Indicators for limited bioaccumulation it is deied how octanol solubility| - { peleted: appendix &. 11-

could be used in the B assessment (Critical Bodgd®&u approach) as well as the limits of the\i

approach. Indigo

Formatted: Underline, Font color:

o U

As octanol is a reasonable surrogate for fish Jigidow substance concentration in octanol may
indicate reduced bioconcentration / bioaccumulapotential. The concept is based on available
measurements for substances witircotic mode of action using a safety factor of 10 for the
uncertainty of the available CBB measurementss Iproposed that where a chemical shows no
specific mode of action and has a

Coctanol [M@/L] < 0.002 [mMol/L] x Mol weight (g/Mol) Equation 11-3

It can be assumed that the compound has only telinpiotential to establish high body burdens and
to bioaccumulate. If it does bioaccumulate, it vebbé unlikely to rise to levels in biota that would
cause significant effects.

2) Octanol water partitioning

For substances with very low solubility specificthrals exist to derive adg, e.g. OECD 123 slow
stirring method (OECD, 2006a). But this method @& always applicable due to experimental
constraints caused e.g. by the low solubility dreldvailable analytical methods.

Kow Values derived from fragment based LFER methdds KOWWin (US EPA, 2000) often

overcome the difficulties to measure thg,Kthe solubility in octanol (§ and water () may be ~-

overestimate the actualyif of such substances e.g. organic pigmenthie R. 11). In order tOJ//‘{Formatted: Underline, Font color:

Indigo

determined separately. With these solubilities ¢tumtient log G/C, can be calculated. This { Deleted: Table R. 11-

quotient is not exactly identical to log,K as the latter is related to the partitioninghe substance
in water-saturated octanol and octanol-saturatedmniaor Pigment Yellow 12, logC,, as well as

Indigo

log Kow (from solubility measurements using water-saturateténol and octanol-saturated water) {

Formatted: Underline, Font color:
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figures available for Pigment Yellow 12 can be ipteted as follows: as water saturation in octanol
diminishes the octanol solubility of the substaand octanol saturation in water enhances the water
solubility, the log Kk, of the substance should normally be smaller than@,/C,, (see values for

the measured 4 should be < 4.5. R

Pigment Yellow 12Appendix R. 11-Table R. 11). A measured log £C,, = 4.5 would mean that _ /‘{Formatted: Underline, Font color:

Indigo

\\\ \\ ‘[ Deleted: Appendix R. 11-

of the measured quotient log,/Cy with estimated log Ky using KOWWIN (US EPA, 2006)\\ [ Indigo

In Table R. 11solubility data are given for some other orgarigngents as well. The comparison: TFormaued: Underline, Font color:

shows that the estimated logJ€xceeds the log {LC,, between 1 and 8 orders of magnitude (mOY\'\e\{Deleted: Table R. 11-

o e JC G

’ data Se@QQ?DgD{R .7]:3)'.7 77777777777777777777777777777777777777777777777777 " | Formatted: Underline, Font color:
NN Indigo
*. { Deleted: Table R. 11-
Table R. 11-5: Solubility of some pigments and congpison of their Co/Cw values with N TFormatted: Underline, Font color:
estimated Kow'’s *, | Indigo
(US EPA 2000) { Deleted: Appendix R. 11-
Ma weight | Co (ug/L) at Cw (ug/L) at Log Kow
Colour Index Name (@Mol) | ambienttemp | ambient temp log ColCw (KOWWin)
48* 0.8 1.8*
Pigment Yellow 12 630 7.1
50 0.4 21
Pigment Red 122 340 600 19.6 15 25
Pigment Red 168 464 124 10.8 11 7.1
Pigment Red 176 573 15 1.9 0.9 7.3
Pigment Violet 23 589 330 25 11 9.4
Pigment Yellow 12: values with * relate to saturate  d solvents = water saturated
octanol, octanol saturated water, this Log Co/Cw ¢ orresponds to log Kow
3) Additional Indicators to be used for the ‘B’ Aessment
As described i endix R. 1]dndicators for limited bioaccumulation’, additidriadicators for - | Formatted: Underiine, Font color:
low bioaccumulation potential might be also apgiiesfor substances with low solubility in octanol. (11919 English (US.)
and water: | Deleted: Appendix R. 11-
1. Results from an animal study (mammalian or fishifcming no or low uptake into the
organism

2. Dmax averOf the molecule is > 1.7 nm and a Mol weight > gddol
Assessment steps

Step 1 Solubility measurements for Substances wittow Octanol & Water
Solubility

For the determination of the water solubility tr@umnn elution method and the flask method exist
(OECD 105) but it needs to be checked which onthésmost appropriate (Section R.7.1.7). No
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OECD Guideline exists for the measurement of thiarest solubility but in principle the OECD
105 methods may be used in adapted form.

Step 2 B & T Assessment
The octanol solubility of the substance is compavét the critical body burden (CBB) according

equation (1) given above using the Mol weight & slubstance.

Result 2A: G, < CBB

If the octanol solubility is below the CBB, the niraxim uptake of the substance can be expected to

be below the CBB and toxicity is not likely.

Animal studies should be checked in addition toficonreduced uptake and low toxicity. In this
case the substance has low bioaccumulation pdtentielow toxicity.

Result 2B: G, > CBB and log G/C,<4.5

If the octanol solubility is above the CBB a build to a critical concentration of the substance in
lipid cannot be excluded and additional informatmm adsorption is required. If the quotient log
Co/Cw of measured solubilities 54.5 (if measurable / available) a reduced uptakexpected as
well. Animal studies should be assessed in additioconfirm reduced uptake and low toxicity. In
this case the substance can be considered to taav@daccumulation potential.

Result 2C: G, > CBB and log G/Cy, > 4.5

For this substance a standard approach of P, Bassessment as describedSection R.11.1.3
must be applied. No conclusion on B and T can bevdr

In addition indicators like molecular weight & aage size of the molecule and reduced uptake in

mammalian studies should be checked for furthetenge, if necessary, and be used in a Weight of

Evidence approach.

Step 3 Weight of Evidence Approach for Results 2A &B

Based on the results of Step 2 (2A & 2B) a WeighEwdence approach with the elements Co,
CBB, log Co/Cw, possibly molecular weight & Dmaxiz€y as well as ecotoxicity and uptake

behaviour in animal studies, is warranted to dermates that the substance is not a vPvB or PBT
substance. An example for this type of assessnmehtanclusion is presented Ampendix R. 11- | -

under ‘2. Example for an assessment strategy tmstances with low octanol and water solubility” - _
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_ /| Comment [JPT85]: Cross-references t
sections above not yet updated.

a) Characterising multi-constituent substances (M@ UVCBs

The process of assessing multi-constituent subssafdMCS) and UVCB substances is made up of
several stages, including identification of the meonstituents (10 — 80% of the substance) and
significant impurities (in the range 0.1 — 10% loé tsubstance). It also involves gathering available
data, relating these to the P, B & T properties@fstituents and impurities, and, where necessary,
generating new information.

The most critical stage in the assessment is cteaisiog the MCS/UVCB to a sufficient level that
a PBT/vPvB assessment can be conducted. Cleaniafmm on the composition of the substance is
required within analytical and practical possiekt

QWO ~NoOOUh~rW N P

11  Multi-constituent substances

12 For MCSs this should be relatively straightforwamdd will entail a listing of the relevant
13 constituents and the approximate percentages atweich constituent is present. Following such a
14 listing the assessment should then proceed to ssl@@ch of the constituents thus described, for a
15 PBT/VPvB assessment. One potential advantage oéssidg MCS constituents in this way is that
16 there may be potential for read across or grougind/or use of QSAR model predictions on
17 relevant known or suspected constituents (seeSdstion R.6). This possibility could be explored
18 inthe same way as any other read-across or grg@mproach.

19 UVCBs

20 For UVCBs, the characterisation will not be so easyby definition the composition of a UVCB
21 may be largely unknown and variable. For a UVCBssahce, all known constituents, present at
22 concentrations 10 % should be specified by at least English IUP#ne and preferably a CAS
23 number; the typical concentrations and concentiatianges of the known constituents should be
24 given as well. Constituents that are relevant for tlassification of the substance and/or for
25 PBT/VPvB assessment must always be identified iy ghme identifiers. This means that
26 substances with PBT or vPvB properties need toobsidered for the PBT/vVPvB assessment down
27 to athreshold level of 0.1 % (w/w). Where it is scientifically practicainidentifiable constituents
28 should be assessed using the following strategy:

29

30 1. Assess the available data that is used to chaisefdescribe the UVCB. For example
31 boiling point range is one of the main descriptfrpetroleum substances and, if used with
32 other more specific manufacturing information, dsnused to generate a list of structures
33 that could reasonably be predicted to be presetiteértJVCB. For example with petroleum
34 substances this would probably be hydrocarbon etasgthin specified chain lengths,
35 degree of branching and content of (iso)alkanelicynd aromatic substances. For other
36 classes of similar chemicals that are also UVCH.(surfactants) the composition could
37 potentially be described as the distribution of 4potar and polar functional groups, as a
38 function of molecular weight or chain length. Hadogted UVCBs could be specified based
39 on chain length, degree of branching and halogematWhatever approach is used to
40 characterise the composition of the UVCB substaacgientific and technical justification
41 should be provided.

42

43 2. ldentify the structures that are to be used asesgmtative structures of the unknown
44 fraction, detailing why they are representative ,aiidpossible give the approximate
45 concentrations of the fraction for which they aspresentative.

46

76



O©CoO~NOOOT ~WNPE

CHAPTER R11 — PBT ASSESSMENT

3. In general it would not be necessary to genergteesentative structures if it were possible
to demonstrate that the fraction for any represemtastructure were present at less than
0.1%. In practice this may be difficult to achieve.

b) Gathering and assessing available information

The next stage of an assessment of a MCS or a UEQB gather all the relevant information
relating to the constituents defined (in a MCS)asrdescribed above, for UVCBs. In addition,
information regarding the use of the substance emission patterns should be gathered as it is
possible that ultimately this information will becessary to address the level of concern that might
be expressed, (see SectioRsll.1.1 and R.11.9 for example about high tonnage complex
substances. Toxicology information for the substarioth mammalian and aquatic, should be
gathered as well as the data that relates to pamsis and potential to bioaccumulate. Similarly,
when toxicology or persistence data are presertformation related to bioaccumulation potential
that cover the individual constituents or repreatwve structures, these should also be collected.
Depending upon the type of UVCB, or the consistenicgroperties of constituents in an MCS, it
may be possible to set up blocks, e.g. as in thirdearbon block method, that allow for the
assessment to proceed, based on information frpnegentative constituents/structures and read
across to the blocks. Thus the composition of a B\Wan be defined in terms of representative
structures for groups of closely related moleculds)e for an MCS this would be blocks based on
the identified constituents. Examples of UVCBs aeitroleum substances, in which different
hydrocarbon classes form homologous series withdugida predictable progressions of properties
with increasing carbon number or number of brancRest of the process is then to define the key
structural classes (or blocks), into which constitts can be sub-divided. In this way it is possible
to "map" UVCB substances into a common set of ldogkich can be evaluated with respect to the
following properties.

When assessing P, B and T it is important to undedsthat there is a difference in testing and
interpretation of the data, that relates to theceatration of the test compound and that this has
consequences for the assessment of UVCBs. For diga (hence persistence) and
bioaccumulation, the concentration of the cheminathe test vessel is not included within the
measure of the endpoint (Mackay et al, 2001). Ehist the case for toxicity which is expressed in
terms of concentration. The impact this has wheessng P, B and T is discussed under each of
the endpoints below.

(i) Persistence

The consequence of the statement above means onet @asily assess the persistence of complex
substances that contain many constituents usingebradation testing methods that measure
summary parameters (e.g. £6évolution), since these tests measure the pregedi the whole
substance but do not provide information on théviddal constituents.

In the case of UVCB substances, the following gaingtrategy is suggested for P assessment. If the
UVCB substance consists of homologous structuresisrshown to meet the stringent ultimate
ready biodegradation test criterion (>60% in 28sJajt can be concluded that the underlying
constituents comprising the complex substancesareexpected to be persistent (OECD, 2001).
However, care should be taken if the range of cleigth is very broad. The UVCB substance may
still contain a certain amount of constituents @ persistent if the amount of easily degradable
constituents is high enough and thus may lead tovamall degradation percentage sufficient to
meet the criteria for ready biodegradation. For BgGhat do not consist of homologous structures,
ready biodegradation test data should be judged @ase by case basis depending on relative
composition and degradability of individual consgibts. In cases where the UVCB substance is not
readily biodegradable or ready data are lackirggand tier of P assessment is proposed.

7
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In the second Tier, based on the blocks previodsfined, the evaluation with respect to P
properties can proceed by reference to experimetdtd or valid (Q)SAR predictions for the
chosen representative structures/constituentscim iglack.

(ii) Potential for Bioaccumulation

Similar difficulties apply to bioaccumulation assemnt. Moreover, most bioaccumulation test
methods are not applicable (or at least difficalapply) to MCS or UVCB substances. Thus the
‘mapping’ or ‘blocking’ approach described above floe evaluation for persistence of individual
constituents can also be used for assessing bimadation potential by use of test data or valid
(Q)SAR predictions on the chosen representativestres/constituents in each block.

In a first tier, estimates for the individual conmgmts based ond{, QSARs or other methods may
be used. Also multi-component measuring techniqueh as SPME or HPLC could be useful to
give an initial estimate of bioaccumulation potehtif initial estimates of the blocks do not ingie

a potential for bioaccumulation, further assessrgenbt necessary.

For those blocks for which further assessmentdsiired the second tier proceeds with testing of
representative structures that help making a decisir those blocks.

(iii) Toxicity

Toxicity is defined via a concentration responsea¢kby et al, 2001) and is dependant on the
bioavailability of the individual constituents im #CS or an UVCB test substance. This may make
interpretation for some substances very difficktir example, the physical form may prevent the
dissolution of the individual constituents of suglsubstance to any significant extent where the
whole substance is applied directly to the testiomad The consequence of this would be that
toxicity may not be seen in the test system (eogl tar pitch), whereas in the real world the toxic
constituents would be released into the environnrest manner that meant they were no longer

confined by the phys-chem structure of the substaas a whole and hence could cause toxic
effects.

For petroleum derived UVCBs, the lethal loading precedure (WAF) provides the technical basis
for assessing the short term aquatic toxicity dfggdeum substances (OECD , 2000; Girling et al.
1992, see also Appendix R.7.8-1). Test resultseapressed as a lethal or effective loading that
causes a given adverse effect after a specifiedsexp period. The principal advantage of this test
procedure is that the observed aquatic toxicitieots the multi-component dissolution behaviour
of the constituent hydrocarbons comprising thegbetim substance at a given substance to water
loading. In the case of petroleum substances, sgmg aquatic toxicity in terms of lethal loading
enables petroleum substances comprised primarilgooktituents that are not acutely toxic to
aquatic organisms at their water solubility lintissbe distinguished from petroleum substances that
contain more soluble hydrocarbons and which mayitelcute aquatic toxicity. As a consequence,
this test procedure provides a consistent basiagsessing the relative toxicity of poorly water
soluble UVCBs and has been adopted for use in @mviental hazard classification (OECD, 2000;
UNECE, 2003). UVCB substances that exhibit no olesbichronic toxicity at a substance loading
of 1 mg/l indicate that the respective constituasdsnot pose long term hazards to the aquatic
environment and, accordingly, do not require hazdagsification (CONCAWE, 2001; UNECE
2003). This is problematic when addressing T withiRBT assessment. Consequently, the blocks
that have been assessed for P and B, should beat@lusing valid QSAR models and available
experimental data.
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(c) Generation of new information

Degradability and chronic toxicity testing of MCSsd UVCBs thought to contain PBT
constituents, is generally not advocated, as tkaltse can often be difficult to assess. For this
reason QSAR estimation and read across are oftesenhapproaches for generating new
information, other than the testing of strategicaklected individual constituents, if needed. With
respect to the order of testing, for the PBT assens$ of a mono-constituent substance, this would
generally proceed stepwise with the assessmertdtehfial persistence addressed first, followed by
bioaccumulation (if the P criteria is met) and thericity testing (if both P and B are met). For
MCSs and UVCBs this assessment strategy may neleel torther evaluated and treated on a case
by case basis, depending upon the ease and cagnefating such data and animal welfare
considerations. Thus for UVCBs and MCS, this precgsuld probably start with a B assessment
including initial assessments of potential for Wetaeand metabolism (see SectiBnll.1.3.20n

B assessment).

(d) Final assessment

For those substances containing many constituenserby-case approach is necessary and only
some general guidance can be given. In relatiorthéo question, “how much information is
required”, a weight of evidence approach shoulchpglied which will include expert judgement
addressing many other issues including feasilsfity

The further steps in terms of information gatheriagd implementation of RMM should be related
to the magnitude of impact to human health and renment (e.g. percentage of PBT/vPVB
impurities, release potential including considenatf the tonnage and the use categories).

An example approach, based on the Hydrocarbon Bippkoach and the scheme outlined above, is

given inAppendixR.14- 'L/ - { Formatted: Underline, Font color:

Indigo
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Appendix R. 11-1: Indicators for limited bioconcentation for PBT assessment

Summary

This document was originally drafted as part of EHDETOC report on the use of alternatives in
assessing the environmental safety of chemicalsE{EXC, 2005). Subsequently, the TC NES
(Technical Committee for New and Existing Substahcsubgroup addressing persistent,
bioaccumulative and toxic (PBT) and very persigtemy bioaccumulative (vP/vB) chemicals (PBT
working group) considered the recommendations @meeal to use them as part of the strategy of
determining whether a chemical should be place@ soreening PBT/vPvB list and/or should be
tested to determine whether it is B/vB. The docunters been altered as a result of discussions in
the PBT WG, and the following is the latest versadrthe text being discussed by the TEC NES
WG on PBTSs.

The indicators below should not be considered dimitiee, but should be considered with other
information, e.g. data derived from toxicokinetiodéor chronic mammalian studies. Such data
indicating extremely low or no uptake and/or noattic systemic toxicity will increase confidence
in the use of the guiding indicators below. The NES WG on PBTSs, therefore will consider the
following provisional indicators case by case bypéoying expert judgement in assessing
chemicals (note each term, their definition andvdgion as well as the recommended values are
further discussed later).

Used within a weight of evidence approach and wibert judgment a chemical may be considered
as notB (i.e. unlikely to have a BCF > 2,000) using thiof@ing types of evidence:

1. An average maximum diameter (Dmax aver) of greéttan 1.7 nm plus a molecular
weight of greater than 1100

2. a maximum molecular length (MML) of greater th/a8 nm

3. Octanol-water partition coefficient as log10g(l§oy) > 10

4. a measured octanol solubility (mg/l) < 0.002 ritre MW (g/mol) (without observed
toxicity or other indicators of bioaccumulation)

In addition to indicators 2, 3 and 4 above, andragéthin a weight of evidence approach and with
expert judgment, an indicator for considering ancizal as possibly not beingvd (i.e. unlikely to
have a BCF > 5,000) is if it has:

a Dimax averOf greater than 1.7 nm plus a molecular weigtgrefiter than 700

In using the indicators above it should be notext thand 2 are generally considered as potential
barriers to uptake, 3 is considered a general &tdicof uptake, distribution and availability (i.e.
bioaccumulation in lipid containing parts of theganism) and the fourth parameter an indicator of
potential mass storage in lipid tissues.

Evidence of high biotransformation/metabolisatiaterin fish may be used in support for the above
mentioned indicators. Similar evidence in mammabpecies may also be considered, though the
possibility that mammalian species may transforrangicals at a higher rate than fish should be
considered.

Evidence of significant uptake in fish or mammdieralonger time exposure would imply that the
indicators 1-3 above should not be used.
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Discussion

Assessing the potential of chemicals to bioconceate - indications for reduced or hindered
uptake

The magnitude of bioconcentration (i.e. the BCFpimaccumulation (i.e. the BAF) of a chemical
in an (aquatic) organism is estimated by a ratithefconcentration of the chemical in the body of
the animal to that of the environment or food. B@F or BAF is the result of four processes,
which occur when a chemical is taken up from amaiis surrounding environment or food. The
BCF refers to the process where uptake is onlyagiaeous exposure, the BAF takes into account
multiple uptake routes. The four processes are:

Absorption - after the introduction of a chemidaldugh food, water, air, sediment, or soil, its
transport across a biological membrane into syst@in¢ulation e.g. across fish gills, intestine,
skin (Hodgeson and Levi, 1994).

Distribution - after absorption, a chemical may chito plasma proteins for circulation
throughout the body, as well as to tissue compankke fat or bone. The chemical may be
distributed to a tissue and elicit a toxic resposgieer tissues may serve as permanent sinks, or
as temporary depots allowing for slow release aitculation (Hodgeson and Levi, 1994).

Metabolism - after reaching a tissue, enzymes niayamsform the chemical. During Phase |, a
polar group is normally introduced into the molegulihich increases its water solubility and
renders it a suitable substrate for Phase Il reastiln Phase Il, the altered molecule combines
with an endogenous substrate and is normally reaeiicreted. Metabolism is often a
detoxification mechanism, but in some cases, métabanay activate the parent compound
and intermediates or final products may cause ityxjclodgeson and Levi, 1994).

Excretion - a chemical with similar characteristipsimarily water solubility, to endogenous
waste is eliminated by the same mechanisms. Chismwidtn nutritional benefit may be broken
down and ultimately exhaled as g®olatile substances may also be exhaled dirgbtlyugh
the lungs, Polar molecules that are freely solibf@asma are removed through renal filtration
and passed into urine. Fat soluble chemicals magobg@igated and excreted in bile (faeces)
(Hodgeson and Levi, 1994).

In addition to excretion, growth of the organismymaso be relevant in reducing the chemical
concentration in the organism when the rates afrogfimination processes are of the same order of
magnitude as the dilution due to growth rate. Hiiaion through the transfer of chemical to the
offspring through gestation or lactation may alsdarbportant.

This section describes several chemical propettias limit the absorption and distribution of a
chemical, which would sufficiently hamper the umaldistribution or the body burden of a
chemical so that the BCF can be assumed to be @ff ionited concern. Metabolism, excretion
processes and growth also lead to a reduction &/BA&F but are not discussed in this paper.

Regulatory context

This text should be seen in the context of the gean PBT and vPvB assessment of chemicals
with a focus on the B or vB-assessment. Curreiitly substance has a calculated or measured BCF
> 2,000 it fulfils the criterion for B. If it has ealculated or measured BCF > 5,000 it fulfils the
criterion for vB. Based on a screening criterionsubstance could be either B or vB when its
(estimated) log K, is > 4.5. In this case, if a substance meets theesing criterion for B or vB
and it is also shown to be or likely to be (verygrgstent, further consideration of its
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bioaccumulation potential is warranted. This magiude critical review of its bioaccumulation
potential according to (Q)SARs and bioaccumulatiesdels taking into account its potential for
uptake and metabolism (EC, 2003). The result ohsaie assessment may be so uncertain that
further bioconcentration or bioaccumulation testimgy have to be undertaken to determine
whether the substance is B or vB.

Experimental testing to determine the BCF

The standard test to study the BCF in fish is tl#0O 305 bioconcentration test guideline (OECD,
1996). In this guideline BCF is experimentally pwtted using a flow through exposure regime
with an initial uptake phase of up to 28 days fakal by a depuration phase in clean water. The
BCF can be estimated from the ratio Cf/Cw (Cf: anteation of test chemical in fish at steady
state; Cw: concentration of test chemical in theosxire phase (water) or Ku/Kd (Ku: rate constant
for uptake and Kd: rate constant for depuratiomgvigted that first order — one compartment
kinetics apply). In cases where substances meetdteening criterion for B or vB, it is probable
that these substances are very hydrophobic and daeey low aqueous solubility. Due to these
properties it can be very difficult to test themaigueous exposure systems such as the OECD 305
test. Alternatively, a recently developed dietastt{(Anonymous, 2004) could be used to determine
bioaccumulation potential through food or to derilata to estimate a BCF. However, many studies
to determine the BCF of hydrophobic substances baea performed following aqueous exposure.
The interpretation of such studies must be doné& wi#ire. Many such studies were conducted
following earlier versions of the OECD 305 testdgline, and may include the following possible
artefacts or shortcomings:

Difficulties in measuring the ‘true’ aqueous contration due to sorption of the substances to
particulate and dissolved (organic) matter;

Unstable concentration of the test substance iremwanhd thus highly fluctuating exposure
conditions

Adsorption of the test chemical to glass walls thieo materials;
Volatilisation.

Testing at concentrations clearly above the watkrbdity of the test chemical, normally via
the inclusion of dispersants or vehicles which widebd to an underestimation of the BCF

Determination of a BCF as the ratio between thecentration in fish and in water but under
non steady state conditions

It is important to realise that in many of the $éisdthat have investigated relationships between
molecular dimensions and reduced uptake, i.e. basetbwer BCFs than expected, it was not
always possible to exclude occurrence of some @fathove mentioned shortcomings or artefacts
and truly reduced uptake. Thus rules relating téemdar dimensions or mass proposed in the past
and claiming reduced uptake should be criticallyewed.

Some studies have proposed a reduced uptake basegerimental bioconcentration studies. The
reduced uptake then usually refers to reduced aptak the fish gills. This does not imply that
there will be reduced or no uptake possible viagheuptake, i.e. from food, where other uptake
mechanisms may play a role. The extent to whickaramditional uptake mechanisms play a role in
bioaccumulation, however, is inadequately quartifier fish and aquatic invertebrates. There is
evidence, however, for certain highly persistentl drydrophobic chemicals that significantly
accumulate via the food, even for gill breathingamisms, but particularly for predatory fish higher
in the food chain.
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Mechanisms of absorption

The route a chemical follows from the point of imlitexposure to the site of action or storage
involves passage through a number of tissues aedy estep involves the translocation of the
chemical across multiple membranous barriers (awgosa, capillary wall, cell membrane), each
containing distinct lipid types and proteins. Fgomimary mechanisms operate to absorb a
compound into the body from the environment (Hodgeand Levi, 1994):

Passive transport - molecules diffuse across cethbranes into a cell, and they can pass between
cells.

Active transport - like passive transport, work$oth directions to absorb and exsorb a wide range
of chemicals. This special protein, or carrier-nadglil, transport is important for gastrointestinal
absorption of essential nutrients. In rare instanteicants can be actively transported into #ie ¢
Efflux proteins, such a P-glycoprotein, shunt males out of the cell. Because of the specificity of
this mechanism, it cannot be generally modelled.

Filtration - small molecules can fit through chalsnéut molecules with molecular weights (MW)
greater than 100 g/Mol are excluded. Most compouraie limited access through these pores;
filtration is considered more important for elimiiwa than absorption.

Endocytosis - the cell membrane flows around thécémt to engulf it and transfer it across the
membrane. This mechanism is rare except in isolatstances for toxicants, such as for
carrageenans with MW around 40,000 g/mol.

This appendix focuses on passive transport asigmfisant mechanism of absorption for most
toxicants. This mechanism is the only one thatlmamodelled due to recent work to determine the
physico-chemical parameters affecting simple diffasacross a membrane.

Molecular properties

Lipinski et al (1997) first identified five physico-chemical chateristics that influence solubility
and absorption across the intestinal lumen usingentttan 2,200 drug development tests. These
characteristics have been rigorously reviewed (Weankt al, 2003; Proudfoot, 2005), used to
develop commercial models to estimate absorptiomaimmals, and are commonly used by the
human and veterinary pharmaceutical industry. Altfoless research in absorption, distribution,
metabolism and excretion (ADME) processes has leaducted in fish, data indicate significant
similarity among all vertebrates, as describedwelo

‘Lipinksi's Rule of 5’ allows the prediction of posolubility, and poor absorption or permeation
from chemical structure. A chemical is not likely tross a biological membrane in quantities
sufficient to exert a pharmacological or toxic r@sge when it has more than 5 Hydrogen (H)-bond
donors, 10 H-bond acceptors, molecular weight > 50@d has a Log ¥ value > 5 (Lipinksiet al,
1997). Wenlocket al, (2003) studied about 600 additional chemicals faohd that 90% of the
absorbed compounds had < 4 Hydrogen (H)-bond dprorsH-bond acceptors, molecular weight
< 473, and had a Log D value < 4.3. More recentkvinyr Vieth et al (2004) and Proudfoot (2005)
supports the lower numbers. Molecular charge ardhtimber of rotational bonds will also affect
absorption by passive diffusion across a membrauiffasion between cells.

Although these studies on almost 6,000 substarmmss$ed on absorption, generally of per orally
dosed drugs across the intestinal wall, the siitylam tissue structures of mammals and fish imply
the equations and concepts can be reapplied tmagstiabsorption in fish. The ‘leakiness’ of a
tissue, or its ability to allow a chemical to passy diffuse through it, can be measured usingstran
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CHAPTER R11 — PBT ASSESSMENT

epithelial electrical resistance (TEER) and camuded to compare tissue capabilities. A low TEER
value indicates the tissue has greater absorptibenfial. Data indicate that fish and mammalian
intestines are equally ‘leaky’ and that fish gdi® more restrictive, similar to the mammalian dloo

brain barrier {able R. 11). The table also shows whether P-glycoprotein fesen detected @Dﬂjf - { Deleted: Table R. 11- )
could be a functional efflux protein active in tiesue. o T Formatted: Underline, Font color: }
Indigo

Table R. 11-6: Tissue absorption potentials

Tissue P-glycoprotein efflux?| TEER ohm crh References

Fish intestine Yes 25-50 Trischitd al (1999)

Mammal intestine Yes 20-100 Okaeaal (1977); Sinkeet al (1999)
Blood-brain barrier Yes 400-2000 Borchaedital (1996)

Fish gill Yes 3500 Wood and Part (1997)

Human skin No 20,000 Potts and Guy (1997)

Octanol-water partition coefficient (log Kow)

Following an assessment of the database used bigrBinet al, (2002), a cut-off for the logoi of
10 has been suggested, which used within a weigkvidence scheme supports the observation
that a substance may not be B/vB (8g@endix R.11-1 Annex)1 | - - { peleted: Appendix R.11-1 Annex 1|

. o d: Underline, lor:
It should be noted that there are very few relianieasured values of log.i above 8 and that H,ﬁjrig:,a“e tnderline, Font color }

measurements in this region are very difficult (Seetion R.7.1.8). Consequently, measured values
above 8 must be carefully assessed for their liétiadt is a consequence of this lack of datattha
most models predicting log /¢ are not validated above a log,Kvalue of 8. Such predictions
should therefore be considered in qualitative terAs described ifAppendix R.11-1 7Ar1nieix_,lJ,/‘{Formatted: Underline, Font color: }
based on the current limited knowledge (both witspect to measured logo/and BCFs, a"- _LIndigo

calculated log Ik, of 10 or above is taken as an indicator for shgwaduced bioconcentration. { Deleted: Appendix R11-1 Amex 1|

Molecular weight

A number of values have been suggested for the aulale weight (mwt) cut-off for absorption
across fish tissues. The EU TGD (EC, 2003) indg#tat molecules with a mwt greater than 700
g/Mol are less likely to be absorbed and biocorregat The US EPA, exempts chemicals with a
molecular weight of above 1,100 g/Mol in the PBTsessment conducted under the Toxic
Substances Control Act (US EPA, 1999). Anliletral (1988) suggested that a pigment could be
excluded from needing a fish bioaccumulation teithas both a molecular weight of greater than
450 and a cross section of over 1.05 nm (as thensesmallest van der Waals diameter g§)C
Rekker and Mannhold (1992) suggested that a caémlilag K, of > 8 can be used on its own, or
in combination with a molecular weight of > 700000to conclude (with confidence) that the
compound is unlikely to bioaccumulate. While thiaes been limited experimental evidence for a
molecular weight cut-off, Burreaet al (2004) did demonstrate reduced bioconcentratiah rem
biomagnification for high molecular weight polybrorated diphenyl ethers, with six or more
bromines, molecular weight 644-959.

Conclusion: Evidence from both mammalian and fishlies indicate that molecular weights have
been suggested or used to estimate a chemicaitedilmioaccumulation potential. Considering that
molecular size and shape vary versus molecular hieigolecular weight alone is insufficient.
However, it does suggest that once the moleculaghwés in the region of 700-1,100, depending
on other factors, a reduced BCF may be expected.
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CHAPTER R11 — PBT ASSESSMENT

While recognising the uncertainties in the intetgtion of experimental results, it is recommended
that to demonstrate a reduced BCF a substancedshaué either:

Possibly not vB : a molecular weight in excess@J g/mol, or
a molecular weight of greater than 700 g/Mol withey indicators (see later discussion).

Molecular size

Molecular size may be considered as a more refapgioach, taking into account molecular shape
and flexibility explicitly rather than molecular ght alone. However, in the following section,
certain definitions are needed;

Maximum molecular length (MML) — the diameter ofetlsmallest sphere into which the
molecule would reside, as written, i.e. not accmgntor conformers

Maximum diameter, Rax— the diameter of the smallest sphere into wHiehrholecule may be
placed. Often this will be the same as the MML eeggly for rigid molecules. However, when
flexible molecules are assessed, energeticallyredse conformers could be present for which
this is very different. In the document the averagkie for this Rax for “energetically stable”
conformers is used, i.e.nlX ave

(Maximum) Cross-sectional diameter — the diamefethe smallest cylinder into which the
molecule may be placed. Again different conformenfi have different cross-sectional
diameters.

These definitions are shown graphically in Annetozhis Appendix, together with examples of
software that may be used for their calculations.

In the discussions although various values arenefeto, the PBT WG recognise that firstly these
values will probably alter as experience and thalalle data increase, and that secondly the actual
value for a molecule’s Ry will depend on the conformer used and to a detjressoftware used.

In interpreting the data these uncertainties nedxetborne in mind.

Opperhuizeret al (1985) found a limiting molecular size for gill mérane permeation of 0.95 nm,
following aqueous exposure. In their study on pblgdnated naphthalenes (PCNSs),
bioconcentration increased with increasing hydrayitity, i.e. the degree of chlorination, with
uptake and elimination rate constants comparabtadse of chlorinated benzenes and biphenyls.
For the PCN-congeners studied, BCFs increased inéffeasing hydrophobicity up to higher log
Kow Values (>16). No further increase was observed at highgy Walues. For the hepta- and the
octachloronaphthalenes no detectable concentratiens found in fish. It was suggested that the
absence of increasing bioconcentration was due hHe inability of the hepta- and
octachloronaphthalenes to permeate the gill lipeimbrane, due to the molecular size of these
compounds, brought about by the steric hindrancthefadditional chlorine atoms. A cut-off of
0.95 nm was proposed as the cross-sectional diamwéieh limited the ability of a molecule to
cross the biological (lipid) membrane.

Anliker and Moser (1987) studied the limits of dacentration of azo pigments in fish and their
relation to the partition coefficient and the sdlityp in water and octanol. A
tetrachloroisoindolinone type and a phenyl azo-@byy-naphthoicacid type, both had low
solubility in octanol, < 1 and < 0.1 mg/l, respeety. Their cross-sectional diameters were 0.97 nm
and 1.68 nm, respectively. Despite the high logy Kalculated for these chemicals, the
experimentally determined log BCFs were 0.48 antD,Orespectively. The explanation for this
apparent inconsistency of high logWwand low BCF is the very limited absorption and (fetid)
storage potential of these pigments, indicatedhsjr tlow solubility in n-octanol (see next sub-
chapter) and their large molecular size.
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Anliker et al (1988) assessed 23 disperse dyestuffs, two orgaigiments and a fluorescent
whitening agent, for which the experimental BCFsfish were known. Sixteen halogenated
aromatic hydrocarbons were included for comparisdbmo characteristics were chosen to
parameterise the size of the molecules: the maeswtight and the second largest van der Waals
diameter of the molecules, measured on conformstioptimised by force field calculations
(Opperhuizeret al, 1985). None of the disperse dyestuffs, even thgbhilipophilic ones with log
Kow > 3, accumulated significantly in fish. Their larolecular size was suggested to prevent their
effective permeation through biological membraned #hus limit their uptake during the time of
exposure. Anlikeret al (1988) proposed that a second largest cross segfiover 1.05 nm with
molecular weight of greater than 450 would suggestack of bioconcentration for organic
colorants. While some doubts have been raised coingethe true value of the BCFs in these
papers, as experiments were conducted at exposureemtrations in excess of the aqueous
solubility, the data support the underlying hypaikdor reduced uptake for larger molecules.

Other studies addressing molecular dimensions hiasleded Opperhuizeret al (1987) who
proposed that a substance greater than 4.3 nm wotildass membranes at all, either in the gills or
in the gut based on a series of bioaccumulationbamcbncentration studies with linear and cyclic
polydimethylsiloxanes (PDMS or “silicones”) varyinig chain length. To allow such large
substances to pass is very unlikely since it woudghn that the entire interior of the lipid membrane
would be disturbed. Molecular weight did not explaéduced uptake, since one of the substances
with a molecular weight of 1,050 was found in fishhe cross-sectional diameter of these
substances could in itself also not explain theiced uptake since those were smaller or equal to
those of PCBs that did bioaccumulate strongly.

Opperhuizeret al (1987) also referred to a study by Hagetyal (1974) where uptake of long chain
alkanes was disturbed for alkanes longer thahig in codling. This chain length corresponds to a
molecular dimension, i.e. molecular length, of A8, equal to the length of the PDMS congener
where reduced uptake was observed.

Loonen et al (1994) studied the bioconcentration of polychlated dibenzo-p-dioxins and
polychlorinated dibenzofurans and found that ther&ly substituted (2,3,7,8 substituted) were
bioconcentrated while the non-laterally substitutexte not. The main reason for this was attributed
to metabolism (previously reported by Opperhuizew &ijm, 1990, and Sijnet al, 1993b),
however, lower lipid solubility and lower membrapermeability were also considered to have
played a role in the reduced BCFs observed. Theagonmulating structures would all have
exceeded the effective cross-sectional diamet@rd& nm.

Although the lack of bioconcentration of some cheats with a cross section of > 0.95 nm has
been explained by limited membrane permeabilityyaber of other studies have demonstrated the
uptake of pollutants with large cross sections.(geagne relevant dioxin and PBDE congeners) by
fish and other species. Therefore a simple paramedy not be sufficient to explain when reduced
BCF/BAF occurs. Dimitrowet al (2002, 2003, 2005have tried to develop a more mechanistic
approach to address this concept, using molecukighty size, and flexibility in their BCF
estimates.

In a review made by Dimitrogt al (2002) it is suggested that for compounds witbgaHo, > 5.0,

a threshold value of 1.5 nm for the maximum diamég.x ave CoOuld discriminate chemicals with
log BCF > 3.3 from those with log BCF < 3.3. Thittical value was stated to be comparable with
the architecture of the cell membrane, i.e. hadfttiickness of the lipid bilayer of a cell membrane
This is consistent with a possible switch in uptakechanism from passive diffusion through the
bilayer to facilitated diffusion or active transpdn a later review paper, Dimitrat al (2003) used
this parameter to assess experimental data oneanaidye of chemicals. Their conclusion was that
a chemical with Rax avelarger than 1.5 nm would not have a BCF > 5,0@0,would not meet the
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CHAPTER R11 — PBT ASSESSMENT

EU PBT criteria for vB chemicals. More recently,nidirov et al, 2005, have revised this figure to
1.7 + 0.02 nm following further assessment of théadset published. It is likely that the absolute
value for this hax may alter with further assessment and generatiahatabase containing high
quality BCF values.

Currently a value of 1.7 nm is recommended, howewi#éh more experience and data this value
may alter. Indeed it is recommended that the BGR dsed in the various papers cited (Dimitrov et
al 2002, 2003 and 2005), and in particular the étatéhe larger molecules, for which the testing is

undoubtly difficult, undergo critical quality anéliability review. Further assessment of these cut-
offs should also be conducted following publicatiminthe CEFIC LRI database containing high

quality BCF data.

Conclusion: Again there would appear to be no aedoff. While recognising the uncertainties in
the interpretation of experimental results, itdasommended that:

Possibly not B : a Rux aveOf > 1.7 nm plus a molecular weight greater tha00L
Possibly not vB : a Rux aveOf > 1.7 nm plus a molecular weight greater tha@ 7

Possibly not B and possibly not vB: A maximum malec length of 4.3 nm may suggest
significantly reduced or no uptake. This criterigppears, to be based on older studies and a
limited number of chemical classes and should &atéd with caution until further case studies
are generated;

Solubility in octanol

The concept of having a value relating a chemicsdkibility in octanol to reduced BCF/BAF is
derived from two considerations: firstly, that owdhis a reasonable surrogate for fish lipids, and
secondly, that, if a substance has a reduced $igfubi octanol (and therefore by extrapolation in
lipid) this may result in a reduced BCF/BAF. Thenfi@r is reasonably well understood and indeed
forms the basis of the majority of models for potidg BCF using log K, Further, octanol
solubility (or better, the ratio of n-octanol/wasslubilities) can characterise the transport ohso
small molecular sized, neutral compounds througbloical membranes (J6zan and Takacs-
Novak, 1997).

When a substance has a low solubility in octang))(8s well as a low solubility in water (§ the
resulting ratio &¢Sw could range from very low to very high, with n@at idea on how this would
affect the magnitude of the BCF/BAF. Still, it cdude argued that a very low solubility in octanol
could be used as an indication that only low bodgdbns can be built up in an agquatic organism
(however, this may not apply to other mechanismaptéke, and when the bioaccumulation may
not be related to the lipophilicity of the chemiaalg. when there is binding to proteins.

Chessellset al (1992) looked at the influence of lipid solubilign the bioconcentration of
hydrophobic compounds and demonstrated a decnedipédi solubility with increasing K, values
for superhydrophobic compounds (loguK> 6). It was suggested that this led to reducedr8C
Banerjee and Baughman (1991) demonstrated thatttyducing a term for lowered octanol/lipid
solubility into the log K. BCF relationship, they could significantly improtee prediction of
bioconcentration for highly hydrophobic chemicals.

Body burdens

The meaningful implication of bioaccumulation tim&teds to be addressed for PBT chemicals, e.qg.
as in the EU TGD (EC, 2003), is to identify the mmaxm concentration(s) in organisms that would
give rise to concern. The concept of critical bbdydens (CBB) for acute effects is reasonably well
established (McCarty and Mackay, 1993; McCarty, 6)98specially for chemicals that act via a
narcosis mode of action. Recently there have beemer of reviews of this concept, Barretral
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(1997, 2002), Sijm and Hermens (2000) and Thomgswh Stewart (2003). These reviews are
summarised as follows:

There are very few data available, especially fectfically acting chemicals and for chronic
effects, upon which to make decisions relatingeneagic CBBs;

The experimental data for CBBs show considerabléatian both within specific modes of
action and for those chemicals with a specific mofi®xic action. The variation appears to be
around one order of magnitude for the least toypetof chemicals (narcotic chemicals) but
extends over several orders of magnitude for chamiwithin the same types of specific toxic
action. Much of the variability in CBBs can probgalile explained by differences in species
sensitivities, biotransformation, lipid content, ether the measurements relate to organ , whole
body or lipid and whether the chemical was corgea#isigned to a mode of action category;

Some of the data in these reviews need to be ctidokequality and need clear interpretation,

particularly, those

- Studies based on total radiolabel, and

- Studies that quote no effect data which were ddrik@m tests without establishing either a
statistical NOEC (EC10) and/or a dose responsescurv

Not withstanding this, it may with some caution fessible to group ranges of CBB values for
specific modes of toxic action. This is easier f@arcosis type mode of actions, and becomes
increasingly prone to error moving towards morectfpally acting chemicals.

Table R. 11 summarises three sources of information: L, - {Formatted: Underline, Font color:
777777777777777777777777777777777777777777777777777777777777 R Indigo

1. Sijm (2004) - an expert judgement view to aré@exn approximate single value based O\n\‘[pehted: Table R, 11-

three references, McCarty and Mackay (1993), Vaz&and Opperhuizen (1995) and S
ijm and Hermens (2000).

2. Thompson and Stewart (2003) - based on a literateview, the data range beyond the
narcosis mode of actions has been drawn from teport.

3. Barronet al (2002) - based on Figure 10 of Baretral (2002).

When comparing the expert judgement of Sijm to rdaeges indicated and to the figures in the
respective publications, it is clear that the valgbosen are in the approximate mid-point of the
ranges/data. However, there is clearly a lot ofalmdlity and therefore uncertainty in deciding on
the actual CBB value to use. Choosing the value.@®1 mmol/kg ww (mid-point for respiratory
inhibitors) allows for approximate protection fdf the modes of action with the exception of the
most toxic chemicals. The rationale for this choieguld be that chemicals that act by the most
specific mode of toxic action would probably beitof@) and hence sufficiently bioaccumulative to
be of immediate concern.

Table R. 11-7: Summary of various ranges of CBB ethality (mmol/kg ww)

Mode of action and source Narcosis AChE inhibitors Respiratory inhibitors

Sijm (2004) 2 0.01 0.001

Thompson and Stewart (2003) 2-8 0.000001 - 10 0006 10

Barronet al (2002) 0.03-450 0.00004 - 29 0.00002 - 1.1 (Ghidure agents)
McCarty and Mackay (1993) 1.7-8 0.05-2.7 0.@00.02 (CNS seizure agents)
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Lipid normalising the chosen CBB of 0.001 mmol/kgvmand assuming a lipid content of 5%,
gives a lipid normalised CBB of 0.02 mmol/kg lip@ 0.02 x molecular weight mg/l lipid.
However, given the uncertainty involved in decidorgthe CBB that should be used, it is suggested
that an application factor of 10, to account foeaps differences and organ versus body differences
be applied to this solubility in lipid/octanol, gig an octanol solubility (mg/l lipid) of 0.002 x
molecular weight. This would mean octanol soluig$itof 1 and 2 mg/l n-octanol (or lipid),
respectively, for substances with molecular weiglitsS00 and 1,000.

Conclusion: it is proposed that where a chemical &aolubility of less than (0.002 x molecular
weight) mg/l in octanol it should be assumed tlt tompound has only a limited potential to
establish high body burdens and to bioaccumul&tedbes bioaccumulate, it would be unlikely to
give rise to levels in biota that would cause digant effects.

When there are fish or mammalian toxicity or tokioetic studies available, all showing no
chronic toxicity or poor absorption efficiency, aadsubstance has, in addition, a low solubility in
octanol, no further bioaccumulation testing wou@reeded, and the chemical can be assigned as
no B, no vB. In theory, such a substance couldteabgic effects after prolonged times in aquatic
organisms. However, the chance such a thing woeddrowvould be very low.

When there are no other studies available, andbatance has a low solubility in octanol, it is
probable that other types of information (persisegermolecular size) would need be taken into
account in deciding on bioaccumulation testingwdétuld also be helpful if testing, of the nature
discussed above, were needed for other regulatioatsmight be useful in this evaluation, then the
need for bioconcentration testing could be assesbet the new data became available.

Other indicators for further consideration

The two indicators, molecular size and lipid solitygi are the most frequently cited physical
limitations for low bioconcentration. However, thare other indicators that could also be used for
indicating whether the bioconcentration of a chexhig limited or reduced despite having a log, K

> 4.5. These include:

Biotransformation - discussed in the TF report, EOE, 2005, (de Wolkt al 1992, 1993;
Dyer et al, 2003) and clearly needing development to impriee® such information may be
used;

Other indicators for low uptake, these could foaraple include

- lack of observed skin permeability (this alone wihout substantiating that it is significant
less than uptake in fish),

- very low uptake in long term mammalian studies and/

- low chronic systemic toxicity in long term mammaliand/ or ecotoxicity (fish) studies

Both these approaches would benefit from furtheeaech and investigation for their potential to
indicate limited or reduced bioconcentration. Whtlés not recommended, based on the current
level of information, to use such indicators aldaeoredict low bioconcentration, they can act as
supporting information to other indicators in aimiy at this conclusion.
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Appendix R.11-1 Annex 1

DEVELOPMENT OF A LOG K ow CUT-OFF VALUE FOR THE B-CRITERION IN THE
PBT-ASSESSMENT

The following assessment was based on the samesdatased for development of thedd ave
indicators (Dimitrovet al, 2005, see main paper). Since publication the settdnas been extended
by Dimitrov, and will be published in 2007. This svéhe dataset used for this exercise. With respect
to the database used for the development of th@fEwalue it is important to realize that the
database comprises two data sets obtained fromrB4obil and MITI. A quality assessment was
made of the MITI data (as described in Dimitrowagtand consequently the assessed data does not
contain all the MITI data and may contain valueat tmay not be considered as reliable by the
TEC-NES PBT WG. The experimental data from ExxonMaloe generated from fish-feeding
studies, but only cover substances with lag alues of < 7. For these reasons, it is recomntnde
that this indicator (and those in the main pape¥)ré-evaluated when the CEFIC LRI Gold
Standard database on BCF is available.
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Summarized, the results gigure R. 11-2t0 R.11-6suggest that the B-criterion is unlikely to de/‘{Formatted: Underline, Font color:
Indigo

triggered for substances with a IKg, higher than 10. As with the other indicators digssat in the ~-

main paper, a log §-value higher than 10 should be used in a weigtgvadence in combination { Deleted: Figure R. 11-4

with the other indicators.
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Appendix R.11-1 Annex 2

GRAPHIC DEFINITIONS FOR THE MOLECULAR DIMENSIONS US ED IN THE MAIN
PAPER

Maximum molecular length (MML) — the diameter ofetlsmallest sphere into which the
molecule would reside, as written, i.e. not accimgntor conformers

Maximum diameter, Rax— the diameter of the smallest sphere into whiehnholecule may be
placed. Often this will be the same as the MML eesglly for rigid molecules. However, when
flexible molecules are assessed, energeticallypredde conformers could be present for which
this is very different. The average value gfJofor “energetically stable” conformers is used,
i.e. Diax ave

(Maximum) Cross-sectional diameter — the diamefethe smallest cylinder into which the
molecule may be placed. Again different conformend have different cross-sectional
diameters.

Conformer 1 fHo = -84.5 kcal/mol), Dmax = 21.4; Deff = 4.99; Dmi 4.92

Conformer 2 AHo = -71.8 kcal/mol), Dmax = 19.8; Deff = 6.63; Dm# 5.12
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Conformer 3 AHo = -68.5 kcal/mol), Dmax = 14.0; Deff = 11.5; Dm# 5.52

Example Software

OASIS

To calculate Rax avecOnformational analysis of the molecule needs todrelucted. This is done by
estimating Rax of each conformers and then the average Dmax vaamss the conformers. An
OASIS software module is used to generate the etieadly stable conformers representing
conformational space of the molecules. The metkdzhsed on genetic algorithm (GA) generating
a final number of structurally diverse conformessbiest represent conformational space of the
molecules (Mekenyan et al 1999 and 2005). Forghipose the algorithm minimizes 3D similarity
among the generated conformers. The applicatiorcAf makes the problem computationally
feasible even for large, flexible molecules, at ttwst of non-deterministic character of the
algorithm. In contrast to traditional GA, the fisseof a conformer is not quantified individuallytb
only in conjunction with the population it belongs. The approach handles the following
stereochemical and conformational degrees of frmedo

rotation around acyclic single and double bonds,

inversion of stereocenters,

flip of free corners in saturated rings,

reflection of pyramids on the junction of two ordh saturated rings.

The latter two were introduced to encompass stratuiversity of polycyclic structures. When
strained conformers are obtained by any of therdlgos the possible violations of imposed
geometric constraints are corrected with a streliefr procedure (pseudo molecular mechanics;
PMM) based on a truncated force field energy-likaction, where the electrostatic terms are
omitted (lvanov et al, 1994). Geometry optimizatisnfurther completed by quantum-chemical
methods. MOPAC 93 (Stewart, 1990 and 1993) is eyggloby making use of the AM1
Hamiltonian. Next, the conformers are screeneditoirgate those, whose heat of formation, DHfo,
is greater from the DHfo associated with the camfar with absolute energy minimum by user
defined threshold - to be within the range of 2@lkdol (or 15 kcal/mol) threshold from the
low(est) energy conformers (Wiese and Brooks, 1984psequently, conformational degeneracy,
due to molecular symmetry and geometry convergénaketected within a user defined torsion
angle resolution.
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Calculation of the 3D Dimension of a Molecule

A molecular modelling program, e.g. Molecular Mduhg) Pro, uses a 2D molecular structure as a
starting point for the calculation. In the 1st stiye program calculates the least strained 3D
conformer using e.g. MOLY Minimizer as built in tiMolecular Modelling Pro. Normally this
minimizing of strain requires multiple steps. Ifettstrain energy is minimized the program
calculates the 2nd step the 3D molecular dimengwhangth, y width, z depth) e.g. in Angstrom.
Based on these x,y,z dimensions Molecular Modellng is able to calculate a global maximum
and minimum which can be used a Dmax.

OECD QSAR Toolbox

The development of this resource, which is curgemtl development, will include a database of
chemical structures and associated information, @ASbers etc. Currently, it is understood that
included in the associated information will be &ukated Dh.«, derived by OASIS and based on a
2D structure. A value of this type should be usdth wxtreme caution and as an indicator as to the
possible utility of the approach. It is not reconmuled at this stage to use this value in the same
way as a derived R« aveas described in the full paper.
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Appendix R.11-1 Annex 3

EXAMPLES - USE OF THE INDICATORS FOR LIMITED BIOACC UMULATION

Example R. 11-1

INDICATOR n-Octanol solubility
Name Pigment Red 168
o]
CAS No. 4378-61-4 Br
Mol weight (g/Mol) 464
Co (ug/L) 124
CBB (ug/L) 928 Br
o
Co <CBB YES
log Co/Cw 1.1
Remark:
The n-octanol solubility Co of Pigment Red 168 is well below the Critical Body Burden (CBB) which is an
indicator of low bioaccumulation potential. In addition the log Co/Cw (octanol/water) is 1.1 which means low
uptake through biological membrane

Example R. 11-2

INDICATOR Kow > 10

Name ODBPA
CAS No. 2082-79-3 O/\[\/\}B\
CH,
Mol weight (g/Mol) 531 HO
log Kow 13.4

Remark:

ODBPA has a reduced potential for bioaccumulation.

In a Biodegradation test at low substance concentration and specific substance analysis ready
biodegradability could be acchieved. The transformation products formed are neither PBT nor vPvB.
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Example R. 11-3

INDICATOR Average Size > 17 A& MW > 1100 g/Mol PLUS log Kow > 10

Name PETP
CAS No. 6683-19-8
Mol weight (g/Mal) 1178
Average size (A) 17.9
log Kow 19.6

&
o

Remark:

Annex 3.1-B Example 2.

The indicators average size > 17 A & MW > 1100 g/Mal are fulfilled (substance is considered not B). In
addition log Kow is > 10 which means that the bioaccumulation potential is low. For more information see

Example R. 11-4

INDICATOR Average Size > 17 A & MW > 700 g/Mol PLUS Octanol s olubility

Name Pigment Red 83
CAS No. 5567-15-7
Mol weight (g/Mol) 818
Average size (A) 20
Co (ug/L) 9
CBB (ug/L) 1636
Co<CBB YES

Remark:

The indicator average size > 17 A & MW > 700 g/Mol are fulfilled (substance is considered not vB). In
addition the octanol solubility is very well below the Critical Body Burden (CBB) which means that the
bioaccumulation potential is low.
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Appendix R. 11-2: Assessment of substances requigrspecial consideration during testing

Table R. 11-8: List of antioxidants (from Ulimann,1995)

. MW calc. Kow
Antioxidant type CAS No. (g/Mol) (KOWWin)
Hindered Phenols
1 | Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl- (BHT 128-37-0 220 5.1
2 Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyljydroxy-, 2082-79-3 531 13.4
octadecyl ester
3 Phenol, 4,4',4_1"—[(2,4,6—Trimethyl—1,3,5— 1709-70-2 775 17.2
benzentriyl)tris(methylene)]
Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyt)ydiroxy-,
4 | 2,2-bis[[3-[3,5-bis(1,1-dimethylethyl)-4-hydroxypig]-1- 6683-19-8 1178 19.6
oxopropoxy]methyl]-1,3-propanediyl ester
Amines
5 | 1,4-Benzenediamine, N-(1-methylethyl)-N'-phenyl- 101-72-4 226 3.3
Phosphites & Phosphonites
2,4,8,10-Tetraoxa-3,9-diphosphaspiro 5.5 undecafebis 2,4- £
6 | bis(1,1-dimethylethyl)phenoxy - 26741-53-7 | 605 10.9
12H-Dibenzo[d,g][1,3,2]dioxaphosphocin, 2,4,8,10dkis(1,1- No.
7| dimethylethyl)-6-fluoro-12-methyl- (9CI) 118337-09-0 | 487 12.8
12H-Dibenzo[d,g][1,3,2]dioxaphosphocin, 2,4,8,10dkis(1,1- e
8 | dimethylethyl)-6-[(2-ethylhexyl)oxy]- 126050-54-2 | 583 14.9
9 2_,4,8,10-Tetraoxa-3,9-d|phosphasp|ro 5.5 undeca@e, 3806-34-6 733 15.1
bis(octadecyloxy)-
10| Phenol, 2,4-bis(1,1-dimethylethyl)-, phosphite §3:1 31570-04-4 647 18.1
11| Phenol, nonyl-, phosphite (3:1) (TNPP) 26523-78-4 896 20.1
Phosphonous acid, [1,1 -biphenyl]-4,4 -diylbistrakis[2,4- e
12 bis(1,1-dimethylethyl)phenyl] ester 38613-77-3 1035 21.2
Organosulfur compounds
13| Propanoic acid, 3,3'-thiobis-, didodecyl ester 34 515 11.8
14| Propanoic acid, 3,3 -thiobis-, ditetradecyl ester 6545-54-3 571 13.8
15| Propanoic acid, 3,3'-thiobis-, dioctadecyl ester 3-88-7 683 17.7
16| Disulfide, dioctadecyl 2500-88-1 571 18.6
17 Propanoic acid, 3-(dodecylthio)-, 2,2-b|s[[3-(d0¢|ﬁmo)-l- 29598-76-3 1162 248
oxopropoxy]methyl]-1,3-propanediyl ester
Oxamides
Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyljydroxy-,
18| 2-[3-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl}-1 32687-78-8 553 7.8

oxopropyllhydrazide
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1. Examples for Assessment of Substances with hifgily Kow

Example R. 11-5

Propanioic acid, 3,3’-thiobis-, dioctadecyl estetCAS No. 693-36-7

Table R. 11-9: Properties of the antioxidant

Parameter Value
Mol weight (g/Mol) 683
Water solubility (mg/L) <<1
Log K,y (calculated) 17.7
Ready biodegradable (OECD 301B) No
T Criteria fulfilled No

O 0]
Structure /\[\/\]B\O)K/\S/\/lkowg\

STEP 1

STEP 2

STEP 3
STEP 3a

Conclusion

Calculated / measured log K
log Kow calc. Is 17.7
Assessment type to be applied

log Kow is > 10 and the T criteria is not fulfilled, thiseans a vPvB Assessment
according Step 3

vPvB Assessment
Persistence check

The substance has two ester bonds. Cleaving tee wsuld lead to 2 Mol of 1-
Octadecanol (1) and 1 Mol of 3,3'-Dithiobispropioracid (2). Both substances (1)
and (2) are readily biodegradable and are thereforeBT or vPvB substances. The
antioxidant itself is not readily biodegradableaiclassical OECD 301B Sturm test at
the usual high substance concentrations althoughesters could be cleaved. The
reason is the very low bioavailability of the sw#ste. The biodegradation rate is
therefore controlled by the dissolution rate. Whee ready test (OECD 301D
Closed Bottle Test) is carried out at low concditrs with stirring ready
biodegradation can be achieved. In this case tesament is finished with step 3a.

The antioxidant can be transformed in aeady test to metabolites which are
itself readily biodegradable. Therefore the substace Propanoic acid, 3,3-
thiobis-, dioctadecyl ester, CAS No. 693-36-7 is ha vPvB Substance.
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Example R. 11-6

Benzenepropanoic acid, 3,5-bis(1,1-dimethylethy$-hydroxy-, 2,2-bis[[3-[3,5-
bis(1,1-dimethylethyl)-4-hydroxyphenyl]-1-oxopropoy]methyl]-1,3-propanediyl
ester, CAS No. 6683-19-8

Table R. 11-10: Properties of the antioxidant

Parameter Value
Mol weight (g/Mol) 1178
Water solubility (ug/L) <<1
Log Ko (calculated) 19.6
Ready biodegradable (OECD 301B) No
T criteria fulfilled No
Structure
HO OH
(0]
(0]
@]
o%o
0]
0
(0]
HO OH

STEP 1 Calculated / measured log K,

log Ko calc. Is 19.6
STEP 2 Assessment type to be applied

log Kow is > 10 and T criteria is not fulfilled means vP#Bsessment according Step

3
STEP 3 VvPVB Assessment
STEP 3a Persistence check

The substance has 4 ester bonds. Cleaving the wstéd lead to 4 Mol of 3,5-
bis(1,1-dimethylethyl)-4-hydroxy-benzenepropanoiida(l) and Pentaerythrol (2).
The acid (1) is not readily biodegradable but ina@sessment it was demonstrated
that (1) is not a PBT substance. Pentaerythrolig2eadily biodegradable and is
therefore not a PBT or vPvB substance. The ant@ntidtself is not readily
biodegradable in a classical OECD 301B Sturm tebkigh substance concentrations
although the esters could be cleaved. The reastheisery low bioavailable of the
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STEP 3b

Conclusion

substance. The biodegradation rate is thereforéralted by the dissolution rate.
Due to the extremely low water solubility of thetiaridant a ready test at lower
substance concentration will not result in readgdbgradation. In this case the
assessment needs to proceed with step 3b.

Bioaccumulation check
Supporting information

Results from Animal studies

a) OECD 305 BCF Study

The Study is regarded as invalid as the substeasetested above water solubility
but indicate low bioaccumulation

b) Animal ADE Studies

Adsorption, Distribution and Eliminations (ADE) usties carried out with
radiolabelled material show low adsorption of thbstance. Adsorbed radioactivity
is most likely starting material

MW and size criteria

Dmax> 1.7 nm and MW > 700 g/Mol is fulfilled, substanicas a Raxof 1.79 nm and
a MW of 1178 g/Mol

Although the antioxidant has ester bonds whicHadtbe cleaved ready biodegration
cannot be achieved due to the very low (bio)avdilabf the substance. But there
are several information available which support litve bioaccumulation potential
based on the log 4 > 10. There are animal studies available (fish aat)
demonstrating low adsorption of the substancedtfition the MW and size criteria
for low bioaccumulation potential are fulfilled agll (see Annex 1 ‘Indicators for
limited Bioaccumulation’).

Based on the available information with respect tothe bioaccumulation
potential and the likely metabolites it can be corladed in a Weight of Evidence
Approach that the antioxidant is not a vPvB substaoe.

Example R. 11-7

Tris(2,4-di-tert-butylphenyl)phosphite, CAS No. 3150-04-0

Table R. 11-11: Properties of the antioxidant

Parameter Value
Mol weight (g/Mol) 632
Water solubility (mg/L) <<1
Log Kqw (calculated) 18.1
Ready biodegradable (OECD 301B) No

T Criteria fulfilled No
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Structure

STEP 1

STEP 2

STEP 3
STEP 3a

STEP 3b

STEP 4

Calculated / measured log K,
log Kow calc. Is 18.1
Assessment type to be applied

log Kow is > 10 and the T criteria is not fulfilled, thiseans a vPvB Assessment
according Step 3

vPvB Assessment
Persistence check

The substance has three ester bonds. Cleavingsteewould lead to 3 Mol of 2,4-
Ditert.butylphenol (1) and 1 Mol of phosphite (Z1L) is not a PBT or vPvB

Substance (EU, 2005) and (2) is an inorganic saltreo PBT or vPvB substance.
The antioxidant itself is not readily biodegradaisiea classical OECD 301B Sturm
test. For metabolic reasons ready biodegration nwybe achieved even at lower
concentration. But hydrolysis at low concentratiting radiolabelled material may
result in abiotic transformation.

Bioaccumulation check

Log Kow is > 10 but no further indication for limited bm@mimulation is
fulfilled.

Overall conclusion

In this case the indicator logo&> 10 is of limited value as the substances does not
readily biodegrade even at low concentrations andadditional indicators for
limited bioaccumulation are available.

In this case a hydrolysis study with radiolabelledmaterial is warranted. If the
half-life of the hydrolysis is > 40 days a bioaccuniation study needs to be
carried out.
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Table R. 11-12: Octanol and water solubility of gsments, critical body burden for
narcotic mode of action and Log Getano/ Cwater (ETAD, 2006)

Critical
Octanol Water
. Col MW L B L
Pigment class ir?dc:el:(r (g/Mol) solubility Bur der?((’)ClIBB) Co < CBB solubility | log Co/Cw
Co L) Cw (pg/L;
(Hg/L) i) (Hg/L)
Anthanthrone P.R.168 464 124 928 YES 10.8 11
Anthraquinone P.R. 177 444 70 888 YES 230 -0.5
Benzimidazolone P.R.176 573 15 1146 YES 19 0.9
Benzimidazolone P. R.208 524 83 1048 YES 3.2 14
Benzimidazolone P.Y. 151 381 210 762 YES 17.8 11
b-Naphthol P.0.5 338 1760 676 NO 7 24
b-Naphthol PR 531 445 1250 890 NO 1250 0.0
(salt)
BONA * PR 4821 461 170 922 YES 650 06
(salt)
BONA PRSTLL 426 850 852 YES 1800 03
(salt)
Diarylide Yellow* P.Y.12 630 48 1260 YES 0.8 1.8
Diarylide Yellow P.Y.12 630 50 1260 YES 0.4 21
Diarylide Yellow P.Y.13 686 22 1372 YES 0.8 14
Diarylide Yellow P.Y.14 | 658 3 1316 YES analytica
problems
Diarylide Yellow P.v.83 | 818 9 1636 YES anaytical
problems
Diketopyrrolopymole analytical
Pigment (DPP) P.R. 254 357 30 714 YES problems
Dioxazin P.V.23 589 330 1178 YES 25 11
Disazo Condensation P.Y.93 937 200 1874 YES 110 0.3

BONA = beta Oxynapthoic acid,

* octanol is saturated with water, water is saedatith octanol
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Table R.11-12 (continued) Octanol and water solubitly of pigments, critical body
burden for narcotic mode of action and Log Gctano/Cwater (ETAD, 2006)
Octanol Critical Water
Bod
Pigment class (.:OIOL” MW solubility y Co < CBB solubility log Co/Cw
index (9/Mol) c L Burden (CBB) ow (uall
0 (ug/L) ug/L) (L)
Disazopyrazolone P. 0. 13 624 51 1248 YES 14 1.6
Isoindolinone P.Y. 110 642 315 1284 YES 230 0.1
Monoazo Yellow P.Y.74 386 740 772 YES 7.6 2.0
Naphthol AS P.R.112 485 3310 970 NO 9.8 2.5
Naphthol AS P.R.170 454 225 908 YES 11.9 13
Perinone P. 0. 43 412 13 824 YES 7.2 0.3
analytical
Perylene P.R. 149 599 12 1198 YES
problems
Perylene P.Black 31| 599 96 1108 YES analytical
problems
Perylene P.R.179 576 10 1152 YES 8 0.1
Perylene P.R. 224 392 100 784 YES 5 13
Phthaloblue, PBluels | 515 101 1030 YES 10 0.0
metalfree
Phthalocyanine P.G.7 1127 10 2254 YES 10 0.0
Phthalocyanine P.B.15 576 7 1152 YES 7 0.0
Quinacridone P.R.122 340 600 680 YES 19.6 15
Quinacridone P.V.19 312 1360 624 NO 10.3 2.1
Quinophthalone P.Y. 138 694 225 1388 YES 10 1.4
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Example for an assessment strategy for substancestliwlow octanol and water
solubility

Example Pigment Yellow 12, CAS No. 6358-85-6

Table R. 11-13: Data for Pigment Yellow 12

Parameter Value

Mol weight (g/Mol) 630

Water solubility (ug/L) 0.4

Octanol solubility (ng/L) 50

CBB (ug/L) 1260

C,<< CBB YES

Log GJ/Cy 2.1

Log G/Cy<< 4.5 YES

Aquatic ecotoxicity L(E)C50 (mg/L) >>0.1

14-C Pharmacokinetic male rat No uptake
Complete excretion through faeces

STEP 1 Solubility measurement of Octanol and Water

Octanol solubility is 50 pg/l and Water solubil@y pg/L, log GCw =2.1
STEP 2 B & T Assessment
C,<CBB and log @Cy < 4.5

Neither exceedance of CBB nor uptake via membrandikely. Rat 14C
Pharmacokinetic study confirms reduced uptake.

STEP 3 Weight of Evidence Approach

In a Weight of Evidence approach based of IBg GJ/Cy as well as on
pharmacokinetic data it can be concluded that Pignyellow 12 is not a vPvB
Substance and no further test is warranted.

References

ETAD (2006): Measurements of Octanol and Waterlstity of Pigments, carried out by ETAD Member coamges,
2006, Data ownership is with ETAD

Ullmann (1995): Encyclopaedia of Industrial ChemyisSection Antioxidants, 1995

110



27

28
29
30
31
32
33

34

35
36
37
38
39

40
41

CHAPTER R11 — PBT ASSESSMENT

Appendix R. 11-3: PBT assessment of UVCB petroleusubstances

Step 1: Characterisation of the petroleum substance

Due to their derivation from natural crude oils a&hd refining processes used in their production,
petroleum substances are complex mixtures of hydbons, often of variable composition. Many
petroleum substances are produced in very highatgesito a range of technical specifications, with
the precise chemical composition of particular samses, rarely if ever characterized. Since these
substances are typically separated on the bagisstilation, the technical specifications usually
include a boiling range. These ranges correlath warbon number ranges, while the nature of the
original crude oil and subsequence refinery prangssfluence the types of hydrocarbon structures
present. The CAS definitions established for thdouws petroleum substance streams generally
reflect this, including final refinery process; lig range; carbon number range and predominant
hydrocarbon types present.

For most petroleum substances, the complexity efcthemical composition is such that that it is
beyond the capability of routine analytical methiody to obtain complete characterisation.

Typical substances may consist of predominantlytungs of straight and branched chain alkanes,
single and multiple naphthenic ring structuresdioftvith alkyl side chains), single and multiple

aromatic ring structures (often with alkyl side icisd. As the molecular weights of the constituent
hydrocarbons increase, the number and complexipps$ible structures (isomeric forms) increases
exponentially.

For the purposes of a PBT assessment, when reqitinedsuggested that an analytical approach
based on Total Petroleum Hydrocarbon (e.g. TNRC@bte1005) methods should be used. Other
alternative methods (e.g. 2D-GC) are also becorairajlable that offer higher resolution that may
also be helpful in being more precise in the ekguot of structures present, (Forbes et al, 2006).

The outcome of this step should be a matrix of dgdrbon blocks, with a minimum of boiling
point range and %contribution to the petroleum tarxe. With 2D-GC this characterisation can be
extended to include broad descriptions of strustimeluding alkanes, isoalkanes, naphthenics, etc.

Step 2: Assessment of available data

The next step is to collate the available infororaton the petroleum substances being assessed.
Where this is done as part of a category, therebeiheed for a good justification, which couldoals
include analytical characterisation of a categdiye assessment of the data will follow similar
lines than for any data examination, including éxéent to which the petroleum substances were
characterised or described, the type of protodtvieed and the quality of the information obtained
for the respective endpoints.

Step 3: Assessment of persistence (P)

The first part of the P assessment would be to eaihe available data, and in particular attempt
to identify whether the petroleum substances umtastigation could be considered to be ready
biodegradable. As discussed3action 11.1.4.2(i) Persistence), for homologous substances, evher
there is convincing evidence of ready biodegradatibthe whole substance, e.g. in an OECD 301
type test, it can be reasonably assumed that theidinal components are unlikely to be persistent.

If there is insufficient evidence for ready biodadgtion, then the assessment should proceed to the
next stage. This involves generating typical strceet either from the analysis conducted or from
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other sources of information relevant to the petral substances being assessed. Thus for example,
Comber et al, 2006, describe how a set of over 1dgid0ctures are available for assessing
hydrocarbon blocks of petroleum substances. Thectsires cover a wide range of hydrocarbon
types including isoparaffinic, normal paraffinic, ono-naphthenic (1-ring cycloalkanes), di-
naphthenic (2-ring cycloalkanes) and poly-naphthemono-aromatic, di-aromatic and aromatic (3
to 6-ring cycloalkanes) classes. By correlatingphedicted boiling point of these structures to the
available analytical information, a series of bledan be generated in which these structures are
representative of the type potentially presenh&fetroleum substance.

The assessment can then proceed with assessnasdilable information on any known individual
chemicals, e.g. benzene, hexane, pristine etc.ififiemation will in every case be insufficient for
the assessment of petroleum substances due to ithee range of potential structures and the
relatively limited information currently availabten individual structures that are normally not part
of an assessment process, as they are rarelyedaamanufactured. Consequently the information
will need to be supplemented with data from pregécinodels.

For hydrocarbons, there are two QSAR models thatdresidered for assessing environmental
degradation half-lives and a third that could bedufor assessing potential metabolites.

Howard et al, 2005, describe a model that prediwsdegradation half-life of a hydrocarbon in the
environment. The model is well described, includimfprmation on the test/training sets. In using
the model it would be advisable to assess theitigiand tests sets to ensure suitable coverage of
the structures being assessed.

Dimitrov, 2006, also describe a new model that coeeto CATABOL (Jaworska et al, 2002) with
assumptions of first order catabolic transformatiofhe training and test sets include information
of petroleum substances as well as observed catapathways compiled from various sources
including public web sites such as UM-BBD (Elli905).

Finally, to demonstrate that there are no concesagsed by potential metabolites (the previous
assessments are all addressing primary biodegoadatt is recommended that a prediction of
potential metabolites be made and these also askéathough the extent of this assessment needs
to be carefully considered and depend on the tystractures being assessed). An example of such
a model is CATABOL (Jawoska et al, 2002).

If these assessments indicate that there are wtescor blocks that are of concern, the assessment
can either proceed to the generation of new inftiomaas described in the main report or to the
bioaccumulation assessment.

Step 4: Assessment of bioaccumulation (B)

The B assessment essentially follows the same gsa®that described for the P assessment except
that it is highly unlikely that there will be goapliality experimental data on petroleum substances.
Instead the B assessment is more likely to addressndividual structures for their potential to
bioaccumulate. This, as with the P assessment,steiit with addressing where there is available
experimental evidence to be able to draw a cormtusn the B properties of blocks or individual
structures.

Where there are insufficient experimental data ¢oable to make a judgement there are several
QSAR models available for continuing the process.
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Stewart et al, 2005, describe the work done to BO¥W2.16, to re-calibrate the model for
hydrocarbon type structures by ensuring that thie daed was of the highest quality and that
recently generated information was also incorpadrate

The second model that can be used, Dimitrov 2G5, is based on a wide range of good quality
information and specifically addresses biotransfition, while making an assumption about the
maximum uptake possible at specific log&

An assessment of the predictions from these modeélh, available experimental information
should lead to the identification of those blockkene there are concerns for their potential (or
realised, if specific structures are assessed}yatiilbioconcentrate.

Where there are blocks that are showing a concerbdth P and B properties, it will normally lead

to the need to generate further higher tier infaiomaon these properties. The exceptions to this
conclusion might be where there are sufficient @dablogical data on specific structures in the
blocks that demonstrate no concern for the T daitand where the P and B properties are
sufficiently defined that an evaluation for vPvBUisSnecessary.

Step 5: Assessment of toxicity (T)

As previously discussed, the assessment of theityxif individual substances within a petroleum
substance is extremely difficult. While the wholgbstance assessment has been accepted for
classification purposes (OECD, 2001), the use d$ thformation for the T assessment is
problematic. There are two suggested approaches.

Firstly for petroleum substances, a model, PETROTRaé been developed (Redman et al, 2006),
based on previous work assuming a non-polar nareosde of action (McGrath et al, 2004, 2005).

This model, which was developed to predict the ®@doity of petroleum substances and

hydrocarbon blocks, could be used to address iddalistructures where no experimental data is
available.
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Appendix R. 11-4: Bioconcentration studies with bethic and terrestrial invertebrate species
(BSAF)

In case data are available from bioconcentratiaiss on benthic and terrestrial invertebrate
species they may be used as indicator for a highdsumulation potential. Results of these studies
are expressed as biota-to soil/sediment accumuald#iotor (BSAF). In order to compare BSAF
with BCF values care must be taken if a specieb wivery low lipid content was used because
BCF values are normaly reported on a wet weighisbafpid normalization (to 5% lipid content)
should therefore always be performed, wheneverilples®r substance that are lipid binding.

The relationship between BSAF and BCF is epressetthé following equation, in which BCF
could be replaced by the criterion for B or vB.

BCF(lipid) _ 2000/005 5000/005

BSAF= forindicationof Bor forindicationof vB

oc oc oc

A terrestrial or benthic (lipid and organic carbmrmalized) BSAF value for a substance with a log
Kow Of 4.5 that exceeds the value of 2 is an indicatiba BCF of 2000 L/kg and higher, based on
pore water concentration. Similar for a substanite a/log Kow of 4.5 a BSAF value higher than 5
is an indication that the BCF exceeds the valus000 L/kg, based on pore water concentration.

5
\
\
\ \\
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\
\ \
\
\
3

BSAF

/{ Deleted: 7

and log Kow as indicator for the B and vB criterion

The solid line is calculated with a BCF value (5%ipids) from pore water of 2000 L/kg,
the dotted line is calculated with a BCF value of @0 L/kg. The log Koc has been
calculated according to the equation log Koc = loow - 0.21 by Karickhoff et al.
(1979).

Due to increasing sorption with log Kow, the BSA#ues for calculated BCF values of 2000 L/kg
and 5000 L/kg rapidly decrease. Therefore, for las@ance exceeding log Kow of 5.5, a BSAF
value in the order of 0.5 and above indicatesttimsubstance may be B and vB.
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However, lower BSAF values are difficult to integpiin the context of the B and vB assessment
due to several confounding factors. Sorption armtdiicentration increase with hydrophobicity,

and as it is not necessarily in the same manneptiso is an important parameter dependend on
soil and substance properties. Bioconcentrationhimiigp reduced compared to what is expected
from log Kow value but even low BSAF values of @rid lower do not necessarily mean that the
BCF value based on pore water concentration doero¢ed 5000 L/kg, because of the strongly
increased sorption for highly hydrophobic substanddoreover, sorption might be higher than

what is expected from log Kow because sorptionai@naceous materials may play an important
role. Besides that, for these low BSAF values iften difficult to distinguish between real uptake

and adsorption to the organisms or interferencgubfcontent in the determination of the BSAF

values.

In conclusion, lipid and organic carbon normaliB&®AF values of 0.5 and higher are an indication
of high bioaccumulation. In some cases these vahight be considered to be enough evidence in
itself to assess the substance as B and vB, eflipatieeliable experimental data on pore water
concentrations are available and the system iguililerium. However, lower BSAF values should
not be used to the contrary, because low uptake fediment or soil does not imply a low aquatic
BCF value.
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