EXPLANATORY NOTE FOR THE CARACAL

(THE NOTE WILL BE REMOVED AFTER THE CONSULTATION
[AND THE DOCUMENT WILL BE RE-FORMATTED TO THE
NEW ECHA CORPORATE IDENTITY])

Main changes to Chapter R.11 compared to the origal published version

1. The structure of the Chapter has been changeddier ¢o differentiate more clearly between
obligations of the registrant arising directly frotme legal text and the description of the
science-based method, which may be subject of tfatedevelopments in the future. The
scientific method part is also used as referencethgr users than REACH registrants. The
updated table of content reflects the new struabfitbe Chapter.

2. The description of the registrant’s obligations basn expanded because the amended REACH
Annex XIlII Section 2.1 has defined further obligets for the registrant.

3. The description of the scope of PBT assessment rdiga relevant
constituents/impurities/additives and transformatiegradation products has been expanded
and divided into two Sections R.11.3.2.1 and R.,1art the terminology part is now under
R.11.4.1.4. The actual content of the discussiorregjuirements has not changed except
regarding the requirement of the registrant to tifertransformation/degradation products in
new studies in accordance with the provisions efTihsting Method Regulation (limit of 0.1%
has been removed).

4. Differentiation between Step 1 conclusions and msihagement consequences

* “Conclusions” (Section R.11.4.1.4) now only covée tcomparison with the criteria -
conclusions on the properties of the substanceddbge about concluding should lead to a
situation where all registrants would conclude &ny with the same dataset (conclusion
only dependent on the assessment of the propartesn the situation of the registrant).

e The number of conclusions from Step 1 has beencestlfrom 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 critefiae registrant must, according to
Annex Xlll to REACH, conclude whether his substandéls 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, may also “conclude” their assessmeith voptions not mentioned in this
guidance when carrying out PBT assessments.

* Risk management related text elements in the foraesion of the “Conclusions” Section
R.11.4.1.4 [former Section R.11.1.5] have been ra&do

» Consequences of the conclusions depend both orotieusion and on the situation of the
registrant. A new Section R.11.3.2 has been intedwand deals with these consequences.

5. Hazard driven information requirements

* The information requirements on degradation, bioaudation and (eco)toxicity properties
are defined by the needs of the PBT assessmentbyndhe registrant’s tonnage band
(Section 2.1 of REACH Annex XIllIl). This principls ireflected throughout the document
and has also been one aspect leading to the cloditige number of conclusions from Step
1.



6. Differentiation between “as if it is a PBT/vPvB" @hPBT/vPvB”

* The requirement to differentiate between the calsergvthe registrant concludes based on
information that the substance fulfils the PBT/vPeBteria, and the case where the
registrant concludes that further information isded but he decides not to generate
additional information by considering the substate®if it is a PBT/vPvB”, is necessary
because only in this way are downstream users gedwvith 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 ms@®enings of the registration database.

7. Section on concluded PBT/vPvBs (Member State Cotasjit

* Section R.11.3.2.2 is completely new and clarifiesthe registrant the status of the
substances concluded upon by ECHA’s Member Statendtiee as being PBT/vPVB.

8. The basic approach to bioaccumulation assessmentbban slightly extended to reflect
especially the revised OECD test guideline 305 @mdeflect the possibility to take other
bioaccumulation information into account. The malac length screening criterion has been
removed.

9. Screening criteria: As the screening criteria aag pf the scientific methodology and not part
of legal text, it is proposed that these are onlgsented in relevant Sections of R.11.4. It is
proposed that the screening criteria are subjdgttorsuch changes as are very clearly triggered
by the amendment to the text of Annex XIlll in thévision round. Any other needs for change
of the screening criteria should be the subjecsadéntific development discussions after this
revision round.
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CHAPTER R11 — PBT ASSESSMENT

PREFACE

This document describes the information requiresemder 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 arecitm help all stakeholders with their preparation
for fulfilling their obligations under the REACH RBelation. These documents cover detailed
guidance for a range of essential REACH processesel as for some specific scientific and/or
technical methods that industry or authorities neetiake use of under REACH.

The original versions of the guidance documentsewrafted and discussed within the REACH
Implementation Projects (RIPs) led by the Europ@ammission services, involving stakeholders
from Member States, industry and non-governmentghrmisations. After acceptance by the
Member States Competent Authorities the guidanceients had been handed over to ECHA for
publication and further maintenance. Any updateshef guidance are drafted by ECHA and are
then subject to a consultation procedure, invohstakeholders from Member States, industry and
non-governmental organisations. For details ofcthresultation procedure, please see:

http://echa.europa.eu/documents/10162/13559/mb 083 Zonsultation procedure for quidance
revision 2 en.pdf

The guidance documents can be obtained via theitwetisthe European Chemicals Agency at
http://echa.europa.eu/qguidance-documents/guidangeaxch

Further guidance documents will be published os1\Website when they are finalised or updated.

This document relates to the REACH Regulation (E@)1907/2006 of the European Parliament
and of the Council of 18 December 20@6d its amendments as of 31 August 2011

'Regulation (EC) No 1907/2006 of the European Pasiat and of the Council of 18 December 2006 coriegrthe
Registration, Evaluation, Authorisation and Resiiit of Chemicals (REACH), establishing a Europ&zmemicals
Agency, amending Directive 1999/45/EC and repeal@muncil Regulation (EEC) No 793/93 and Commission
Regulation (EC) No 1488/94 as well as Council Dtiner 76/769/EEC and Commission Directives 91/15%EE
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396,2Q006, corrected version in OJ L136, 29.5.2003). p.

2 Council Regulation (EC) No 1354/2007 of 15 NovemB6807 adapting Regulation (EC) No 1907/2006 of the
European Parliament and of the Council on the Regisn, Evaluation, Authorisation and RestrictiohChemicals
(REACH), by reason of the accession of Bulgaria &wmmania, Commission Regulation (EC) No 987/20083 of
October 2008 as regards Annexes IV and V; RegulgtitC) No 1272/2008 of the European Parliament @nthe
Council of 16 December 2008 on classification, lifig and packaging of substances and mixtures; @ission
regulation No 453/2010 of 20 May 2010 as regardseXnll; Commission Regulation No 252/2011 of 15 t4ap011

as regards Annex |; Commission Regulation No 25B126f 15 March 2011 as regards Annex Xlll; Comnussi
Regulation No 366/2011 of 14 April as regards AnX&stl (Acrylamide), Commission Regulation No 494/2Dof 20
May 2011, as regards Annex XVII (Cadmium).
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Convention for citing the REACH Regulation

Where the REACH Regulation is cited literally, tifgsndicated by text in italics between quotes, or
text in green boxes.

Table of Terms and Abbreviations

See Chapter R.20

Pathfinder

The figure below indicates the location of Chafiet1 within the Guidance Document.
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R.11 PBT AND vPvB ASSESSMENT

R.11.1  Introduction

This guidance document contains a description aénsific principles for the persistent,
bioaccumulative and toxic (PBT) and very persistamd very bioaccumulative (vPvB) assessment
in accordance with Section 4 of Annex | to REACHda description of the obligations of the
registrant in carrying out a PBT and vPvB assessiaepart of chemical safety assessment (CSA).

PBT substances are substances that are persisieagcumulative and toxic, while vPvB
substances are characterised by a particular ld@ggigbence in combination with a high tendency to
bioaccumulate, which may lead to toxic effects,reifeéhey are not necessarily proven yet. These
properties are defined by the criteria laid dowrsection 1 of Annex Xlll to REACHCGRITERIA
FOR THE IDENTIFICATION OF PERSISTENT, BIOACCUMULMHEI AND TOXIC
SUBSTANCES, AND VERY PERSISTENT AND VERY BIOACCAMVE SUBSTANCES,
hencefortithe PBT and vPvB criteria”).

A PBT/vPvB assessmeénis required for all substances for which a CSA thes conducted and
reported in the chemical safety report (CSR). Tharse according to Article 14(1) of the REACH
Regulation, in general all substances manufactoréthiported in amounts of 10 or more tonnes per
year that are not exempted from the registratiguirement under the Regulation. However, some
further exemptions apply as described in Articl€2)de.qg. for substances present in a mixturedf th
concentration is less than 0.1% weight by weightww for on-site or transported isolated
intermediates, and for substances used for Pr@shutProcess Oriented Research and Development
(for further information see theGuidance on Registrationhttp://echa.europa.eu/guidance-
documents/quidance-on-readchTherefore, this guidance is mainly targeted agistrants
manufacturing or importing a substance in amouritsl® or more tonnes per year and to
downstream users who have an obligation to conitheat own CSA. This guidance is also relevant
for ECHA and for Member State competent authorives carry out PBT/vPvB assessment related
tasks under REACH.

Experience with PBT/vVPvB substances has shownthiegt can give rise to specific concerns that
may arise due to their potential to accumulateairigof the environment and
that the effects of such accumulation are unprabietin the long-term;
such accumulation is in practice difficult to reseras 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 laygdrdous substances resulting from human
activity because the intrinsic value of pristin@ieonments 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 tvluan give rise to toxic effects after a longer
time and over a greater spatial scale than cheswihout 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 tbphe food chain. In the case of vPvB chemicals,
there is concern that even if no toxicity is demated in laboratory testing, long-term effects

3 The term “PBT/VPvB assessment” is applied in tiisument to denote “PBT and vPvB assessment” aversmoth
“screening” and “assessment” as described in theving sections.
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might be possible since high but unpredictable l&eweay be reached in man or the environment
over extended time periods.

The properties of the PBT/vPVB substances leath in@eased uncertainty in the estimation of risk
to human health and the environment when applyumantitative risk assessment methodologies.
For PBT and vPvB substances a “safe” concentratidthe environment cannot be established using
the methods currently available with sufficientability for an acceptable risk to be determinediin
guantitative wa¥, Therefore, a separate PBT/VPvB assessment isredgaccording to Article
14(3)(d) of the REACH Regulation in order to takede specific concerns into account. Registrants
are required to perform this specific PBT/vPvB ass&nt in the context of their CSA.

According to Section 4 of Annex | to REACH, the etfjve of the PBT/VPvB assessment is to
determine if the substance fulfils the criteriaegivin Annex XlIl to REACH (Step 1: Comparison
with the Criterid), and if so, to characterise the potential enoissiof the substance to the different
environmental compartments during all activitiegiea out by the registrant and all identified uses
(“Step 2: Emission characterisatipnin addition, in the latter step it is also nssary to identify
the likely routes by which humans and the environinage exposed to the substance. According to
Section 6.5 of Annex | to REACH the registrant timmeds to use the information obtained during
the emission characterisation step, when implemgntn his site, and recommending to
downstream users, risk management measures (RMNishwninimise emissions and subsequent
exposures of humans and the environment througtheutife-cycle of the substance that results
from manufacture or identified uses.

The registrant’s process for assessing the sulestand consequences to the registrant of the
conclusions are outlined in detail in Section R31X5uidance on scientific methods that can be
used for carrying out Step 1 is given in SectiohlR4 of this Chapter. The sub-sections of Section
R.11.4 on the assessment of the P, B and T prepestia substance provide guidance on how a
registrant or an authority can make best use ofiifierent types of information available. These
sub-sections also contain guidance on specificsagsent and testing strategies for substances that
are difficult to test, including adaptation of ®stspecific rules for interpretation of results,
consideration of monitoring data and cut-off crder

The guidance explains how all available evidence ba considered in order to decide with
sufficient certainty whether the PBT/vPvB criteaee fulfilled or not without always requiring the
generation of data that numerically match with Ammex Xlll criteria. Generating such data may
for instance not be possible because the propesfidise substance do not permit the respective
tests to be conducted. In these cases a conclogagmeed to be drawn on the basis of screening
information and all further evidence available.niany cases further information may need to be
generated before it can be judged whether the aobstfulfils the Annex XIll criteria, and the
guidance provides detailed testing strategies timatregistrant should use for each endpoint in
Section R.11.4.

Substances are considered as PBT or vPvB substarias they fulfil the criteria for all three
inherent properties P, B and T or both of the ieheproperties vP and vB, respectively. It is the
task of the registrant to assess if the informatlaat is available and/or produced is sufficient to
assess whether the substance is a PBT or a vP#Basgk or not.

It is to be noted that this guidance is not meamjuide authorities directly in identifying substas
fulfilling the criteria of Article 57(f) of the REAH Regulation (substances of equivalent level of

4 |t should be noted that over the last years a numbemethods have been proposed in the scienitficature that could
eventually be used to reduce the uncertainty irritheestimation (on either the exposure or effsalg) of PBTs and vPvBs and
hence may lead to a better understanding of thel lefvrisk associated with these substances, iticpéar in a comparative
sense.

10
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concern). However, this guidance may in such casessed as one reference for understanding
what indications may be needed to identify a sufegtdo be of equivalent level of concern to PBT
or vPvB substances.

Certain substances fulfilling the PBT/vPvB critenizay also be eligible to be included in the
Stockholm Convention or the UNECE Protocol on Rgesit Organic Pollutants (POPs). Even if
the criteria for identifying POPs are not exactig same as the PBT/VPVB criteria, they do partly
overlap. The POPs criteria also include potenballdng-range transport as an additional criterion
compared to the PBT/vPvB criteria. Any Party to @envention or to the Protocol may propose
further substances to be included in Annex A, BCasf the Convention. Such proposals could use
information provided as part of registration dossiender REACH. Indeed, EU/EEA MSCAs that
are party to the Convention or members of the isémisional working groups to the Convention can
use such information whilst respecting the confiddity claims contained in the registration
dossiers.

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

The purpose of this section is to introduce theteainand terminology of Annex Xlll to REACH.
The interpretation of the content is presented mdiom Section R.11.3 onwards. Only some key
clarifications of the legal text are included imstkection.

R.11.2.1 Elements and terminology of Annex Xlll to REACH [new]

The introductory section of Annex Xl to REACH deés the PBT/VPvB assessment scope
regarding substance groups:

Introductory Section of Annex Xlll to REACH
[...] This Annex shall apply to all organic substasigacluding organo-metals.

Annex Xl to REACH is generally applicable to asybstance containing an organic moiety.
Based on the common definition of an organic sufegtan chemistry, PBT and vPvB criteria are
not applicable to inorganic substances.

The PBT/vPvVB criteria as set out in Annex XlII t&RCH are presented in Section R.11.2.2, Table
R.11-1.

Annex Xlll defines two levels of assessment wittiie PBT/vPvB assessments€teening and
“assessmeri} and two sets of information(“screening information’” and “assessment
information”). The two sets of information are presented in TalRl1l1l-2 and

11
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Table R.11-3, respectively. The differentiationtloé two assessment levels within the PBT/vPvB
assessment is mainly designed to help the registtantify his obligations specifically with resgec
to the PBT/vVPvB assessment.

The combination of several passages of extractiseofext of Annex Xlll, as cited below, stipulate
thatall relevant and available“assessment information” and “screening informatimust be used
in the PBT/vVPVB assessment:

Introductory Section of Annex Xlll to REACH

[...] For the identification of PBT substances andvBPsubstances a weight-of-evidente
determination using expert judgement shall be adplby comparing all relevant and available
information listed in Section 3.2 with the critesat out in Section 1. [...]

Section 2.1 of Annex Xlll to REACH
For the identification of PBT and vPvB substancethe registration dossier, the registrant shall
consider the information as described in Annexd enSection 3 of this Annex. [...]

Section 2.2 of Annex Xlll to REACH
For dossiers for the purposes of identifying sutsta referred to in Article 57(d) and Article
57(e), relevant information from the registrationssiers and other available information |as
described in Section 3 shall be considered. [...]

Recital 5 of Commission Regulation (EU) No 253/2011
Experience shows that, for the adequate identifinaif PBT and vPvB substances, all relevant
information should be used in an integrated maandrapplying a weight-of-evidence approach
by comparing the information to the criteria set iouSection 1 of Annex XIII.

The screening information can be understood asobtype of assessment information, as Sections
3.2.1.(d), 3.2.2.(b) and 3.2.3(f) of Annex XllIl REACH allow “other information” to be used as
assessment information, provided that its suitghbéind reliability can be reasonably demonstrated.
However, it should be noted that screening inforomatannot be directly (numerically) compared
with the PBT/vPvB criteria, i.e. the screening mhation does not contain degradation half-life
values or BCF values, which could be directly coragawith the criteria. Screening information
involves simple data, typically information from Aexes VII and VIl endpoints, that must be used
to assess whether further information is needed.

A weight-of-evidence determination by expert judgmentmust be used in the PBT/vPvB
assessment (see the green boxes above). It iedefefollows:

12
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Introductory Section of Annex Xlll to REACH
[...]

A weight-of-evidence determination means that albilable information bearing on the
identification of a PBT or a vPvB substance is od@ied together, such as the results| of
monitoring and modelling, suitable in vitro testslevant animal data, information from the
application of the category approach (groupinggd+aeross), (Q)SAR results, human experience
such as occupational data and data from accideabases, epidemiological and clinical studjes
and well documented case reports and observafldvesquality and consistency of the data shall
be given appropriate weight. The available regeggmrdless of their individual conclusions shall

be assembled together in a single weight-of-evid@®termination. [...]

The weight-of-evidence determination by expert prdgnt enables the use of all (screening and
assessment) information types listed in Sectionf Zrmex Xlll to REACH in the PBT/vPvB
assessment for comparing with the criteria, althoungt all of these information types can be
directly (numerically) compared with the criteria.

Examples and principles of weight-of-evidence dateation for the PBT/vPvB assessment further
applying the introductory section of Annex XlIIl ®EACH are provided in Section R.11.4. In
10 addition, Practical Guide 2 “How to report weight-of-evidericgrovides a general scheme for
11  building a weight-of-evidence approach.

O©0O~NO Ol WNE

13 As regards theegistrants’ specific duties for the PBT/VPvB asseasnent the following provision
14  of Annex Xlll to REACH must be considered furtherAnnex | to REACH:

Section 2.1 of Annex Xlll to REACH

[...] If the technical dossier contains for one cormendpoints only information as required|in
Annexes VIl and VIII, the registrant shall consideformation relevant for screening for P, B,
or T properties in accordance with Section 3.1hi§ Annex. If the result from the screening
tests or other information indicate that the substamay have PBT or vPvB properties, the
registrant shall generate relevant additional miatiion as set out in Section 3.2 of this Annex.
In case the generation of relevant additional imfation would require information listed i
Annexes IX or X, the registrant shall submit a itestproposal. Where the process and use
conditions of the substance meet the conditiorgpasified in Section 3.2(b) or (c) of Annex XI
the additional information may be omitted, and sgfoently the substance is considered as |if it
is a PBT or vPvB in the registration dossier. Ndiadnal information needs to be generated [for
the assessment of PBT/VPVB properties if thereoisndication of P or B properties following
the result from the screening test or other infdaroma

16
17

18 In addition, the followingprinciples must be applied while performing a PBT/vPvB assesdém
19

Introductory Section of Annex Xlll to REACH
[...] The information used for the purposes of assesd of the PBT/vPvB properties shall be
based on data obtained under relevant conditiong. [

20
21

22 By “relevant conditions”, relevant environmentalnddions and relevant testing conditions are
23 generally meant. These are further discussed itidheR.11.4.
24

13
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Introductory Section of Annex Xlll to REACH
[...] The identification shall also take account dfet PBT/vVPvB properties of relevant
constituents of a substance and relevant transtammand/or degradation products. [...]

The term ‘tonstituent’ refers to the main constituents, impurities andifves of substances of
well-defined composition and constituents of UVClbstances as defined in tiBuidance for

identification

and
http://echa.europa.eu/quidance-documents/quidangeach. The

naming of  substances

REACHNd CLP
implication in

under (see

terms of

PBT/vVPVB assessment requirement for the registsadéscribed in Section R.11.3.2.1 and further
guidance on what should be consideretetss/ant constituentsis provided in Section R.11.4.1.

R.11.2.2 PBT and vPvB criteria and information listed in Annex XlIl to REACH [former
R.11.1.2.1, modified]

The following tables (Table R.11-1, Table R.11+42d §able R.11-3) summarise the PBT and vPvB
criteria given in accordance with Section 1 of Axnd@ll to REACH and the relevant information
to be used for the PBT/VPVB assessment as provid&ections 3.1 and 3.2 of Annex XIll to

REACH.

Table R.11-1: PBT and vPvB criteria according to 8ction 1 of Annex Xlll to REACH.

Property

PBT criteria

vPvB criteria

Persistence

A substance fulfils the persisten
criterion (P) in any of the following
situations:

(a) the degradation half-life in marir
water is higher than 60 days;

(b) the degradation half-life in fres
or estuarine water is higher than
days;

(c) the degradation half-life in marir
sediment is higher than 180 days;

(d) the degradation half-life in fresh
estuarine water sediment is high
than 120 days;

(e) the degradation half-life in soil
higher than 120 days.

A substance fulfils the “very
persistent” criterion (vP) in any of the
following situations:

(a) the degradation half-life in marine,
fresh or estuarine water is higher than
60 days;
(b) the degradation half-life in maring,
fresh or estuarine water sediment| is
higher than 180 days;

(c) the degradation half-life in soail |s
higher than 180 days.

Bioaccumulation

A substance fulfils the
bioaccumulation criterion (B) whe
the bioconcentration factor in aqual
species is higher than 2000.

A substance fulfils the “very
bioaccumulative” criterion (vB) whe
the bioconcentration factor in aquafic
species is higher than 5000.

-

Toxicity*

A substance fulfils the
criterion (T) in any of the following
situations:

(@) the long-term no-observed effect
concentration (NOEC) or EC10 for
marine or freshwater organisms is less

than 0.01 mg/L;

toxicity -

14
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(b) the 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 Regulation EC
No 1272/2008;

(c) 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 Regulation EC No
1272/2008.

1 * EC10 preferred over NOEC (see further explanatioBection R.11.4.1.3). Only long-term/chronic agudata can
2  be used for the comparison with the aquatic toxicitterion.

3 Table R.11-2: Screening information as listed in S#ion 3.1 of Annex Xlll to REACH.

Indication of P and vP properties | (a) Results from tests on ready biodegradation in a@zrare
with Section 9.2.1.1 of Annex VII;

(b) Results from other screening tests (e.g. enhaneadyr
test, tests on inherent biodegradability);

(c) Results obtained from biodegradation (Q)SAR model
accordance with Section 1.3 of Annex XI;

[

(d) Other information provided that its suitability apd
reliability can be reasonable demonstrated.

Indication of B and vB properties | (a) Octanol-water partitioning coefficient experimehta
determined in accordance with Section 7.8 of Anvixo
REACH or estimated by (Q)SAR models in accordance
with Section 1.3 of Annex XI;

(b) Other information provided that its suitability aliability
can be reasonably demonstrated.

Indication of T properties* (a) Short-term aquatic toxicity in accordance with 8est®©.1
of Annex VII to REACH and Section 9.1.13 of Annex
VIII;

(b) Other information provided that its suitability @liability
can be reasonably demonstrated.

* Acute or short-term aquatic toxicity data are cdeséd to be screening information (Annex Xlll, $&ct3.1) and
may only be used for determining that the substama fulfil the T criterion. Acute data cannot beed for concluding
definitively “not T". If long-term or chronic aquiattoxicity data are available, a definitive asgesst can be made.

~Noobh
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Table R.11-3: Assessment information according tBection 3.2 of Annex XIlIl to REACH

Assessment of P or V
properties

(a) Results from simulation testing on degradationuriece water;
(b) Results from simulation testing on degradationait s
(c) Results from simulation testing on degradationediment;

(d) Other information, such as information from fieltudies or
monitoring studies, provided that its suitabilitydareliability can
be reasonably demonstrated.

Assessment of B or v
properties*

(a) Results from a bioconcentration or bioaccumulatstndy in
aguatic species;

(b) Other information on the bioaccumulation potenpedvided that
its suitability and reliability can be reasonablntbnstrated, such
as:

- Results from a bioaccumulation study in terresspdcies;
- 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 populationspeaced to
levels in their surrounding environment;

- Results from a chronic toxicity study on animals;
- Assessment of the toxicokinetic behaviour of thessance;

(c) Information on the ability of the substancebiomagnify in the
food chain, where possible expressed by biomagnifin factors
or trophic magnification factors.

Assessment of T properties

(a) Results from long-term toxicity testing on inventafes as set out
in Section 9.1.5 of Annex IX;

(b) Results from long-term toxicity testing on fishset out in Section
9.1.6 of Annex IX;

(c) Results from growth inhibition study on aquaticrigaas set out i
Section 9.1.2 of Annex VII;

(d) The substance meeting the criteria for classificati as
carcinogenic in Category 1A and 1B (assigned hazdmdses
H350 or H350i), germ cell mutagenic in Category dA 1B
(assigned hazard phrase: H340), toxic for repradndch Category
1A, 1B and/or 2 (assigned hazard phrases: H360,H36360D,
H360FD, H360Fd, H360 fD, H361, H361f, H361d or Hij1l
specific target organ toxic after repeated dos€ategory 1 or 2
(assigned hazard phrase: H372 or H373), accordirigegulation
EC No 1272/2008;

(e) Results from long-term or reproductive toxicitgtiag with birds
as set out in Section 9.6.1 of Annex X;

(f) Other information provided that its suitability areliability can be
reasonably demonstrated.

-

* At present, there is no guidance on how to ajppiyhe PBT/VPvB assessment the information comiamf

- data from scientific analysis of human body fluat tissues, such as blood, milk, or fat; or

- the detection of elevated levels in biota, intigatar in endangered species or in vulnerable fadjouns, compared to
levels in their surrounding environment.

Such guidance needs to be developed in the future.

16



10
11

12
13
14
15
16
17
18
19

20
21
22
23
24
25

(DRAFT VERSION 2.0 - INTERNAL — AUG. 2014) CHAPTER R11 — PBT ASSESSMENT

R.11.3  Duties of the registrant [former R.11.1, modified ad expanded]

The purpose of this section is to delineate thegabbns of the registrant within the PBT/vPvB
assessment workflow.

R.11.3.1 Objective and overview of the PBT/vPvB assessmentqress

Section 4.0.1 of Annex | to REACH defines the obyexof the PBT/vPvB assessment:

Annex | to REACH

[...]

4. PBT AND VPVB ASSESSMENT

4.0. Introduction

4.0.1. The objective of the PBT/vPvB assessmerit brato determine if the substance fulfils
the criteria given in Annex Xlll and if so, to claaterise the potential emissions of the
substanc. [...]

It furthermore states that a hazard assessmeng@ubure assessment for CSA cannot be carried
out with sufficient reliability for substances sdying the PBT or vPvB criteria and that therefare
separate PBT/vPvB assessment is required.

According to Section 4.0.2 of Annex | to REACH, tpeocess of the PBT/VPvB assessment
consists of the following two stepStep 1: “Comparison with the criteriaand Step 2: “Emission
characterisatiori. Section 6.5 of Annex | to REACH requires the ségint to implement for
PBT/VPVB substances risk management measures whichmise exposures and emission to
humans and the environment, throughout the lifecgtithe substance that result from manufacture
and identified uses. The obligations of the regrstfor carrying out the PBT/VPvB assessment are
defined more in detail in Section 2.1 of Annex Xidl REACH. In the following paragraphs the
main assessment steps are described.

Step 1 comprises a scientific PBT/VPvB assessmastenthe relevant available information must

be compared with the PBT/vPVB criteria (for dethitgiidance on this step, see Section R.11.4). In
Step 1 the registrant must come to one of the asms presented in Figure R.11-1. Each

conclusion leads to specific consequences, whiehdbistrant must comply with. The conclusions

are described in more detail in Section R.11.4ahdl consequences in Section R.11.3.3.

17
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Conclusion (i): The substance does not fulfil the PBT and vPvB

criteria. For screening assessment: there is no indication of P or B
properties.

* No consequences to the registrant. The PBT/vPvB assessment stops.

Conclusion (ii): The substance fulfils the PBT or vPvB criteria

* The registrant must carry out emission characterisation and ensure minimization of
exposures and emissions throughout the life-cycle of the substance that results fram
manufacture and identifiied uses.

Conclusion (iii): The available information does not allow to

conclude (i) or (ii). The substance may have PBT or vPvB properties.
Further information for the PBT/vPvB assessment is needed.

® The registrant must generate relevant additional information and carry out Step 1 again, OR
* The registrant must treat the substance as if it is a PBT or vPvB.

Figure R.11-1: Overview of the conclusions from@ie(*Comparison with the criteria”) and their
consequences.

The registrant is only allowed to finalise Stepflhe assessment process if he is able to reach an
unequivocal conclusion on the PBT or vPvB propsrf@nclusion (i) or conclusion ())

Conclusion (iii) is an interim conclusion in StepThis conclusion triggers the requirement for the
registrant to generate all necessary additionarimétion and to continue in Step 1 until the
available information allows a definitive conclusid&ection 2.1 of Annex Xlll to REACH requires
information to be generated by the registrant peesive of the standard information requirements
of the registrant. This may require several itemtsteps of acquisition of further information,
testing and assessment. Alternatively, the registtan decide after conclusion (iii) to apply an
exemption from the requirement to generate additidata by considering the substanas If it is

a PBT or vPvB This is only allowed if the registrant appliggesific exposure based adaptation
conditions as specified in Section 3.2(b) or (cAohex Xl to REACH.

The consequences of each conclusion for the ragisare described in more detail in Section
R.11.3.3. Figure R.11-2 provides an overview of RIBI/vPvB assessment process of the registrant
as a flowchart.

5 Conclusion (i) and (i) are either based on apdditectly comparable with the PBT/VPVB criterialrbased on
weight-of-evidence expert judgement of informatigmich is not directly (numerically) comparable witte PBT/vPvB
criteria or ¢) a combination of both situationsaayl b).

18
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Y

- beyond the standard

necessary for the PBT/
vPvB assessment

Generate further
relevant
Information

information
requirements, if

V7

A

A

(iii) Further
information is needed

Registrant must
decide for one
of the two following
options

Compare all relevant

and available

information with the

PBT/vPvB criteria

Registrant must draw
one of the following
three conclusions

v

If specific exposure based
adaptation conditions
apply?, the substance can
be considered as ifitis a
PBT/vPvB

(ii) PBT/vPvB criteria
are fulfilled®

A 4

Emission

Y

characterisation

A 4

Minimise exposures and

emissions to humans and the

environment

v

\ 4

(i) PBT/vPVB criteria
are not fulfilled

v

The PBT/vPvB assessment
can be stopped

Communicate the outcome of the
PBT/vPVvB assessment and risk
management measures within the

supply chain

! Please refer to the conditions as specified in section 3.2(b) or (c) of Annex XI to REACH.

2 Normally not applicable if only screening information is available.

Figure R.11-2: Overview of the PBT/vPvB assessmeptocess for the registrant.

Relevant constituents, impurities, additives, ddgtian/transformation products must also be
encompassed in this process.
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R.11.3.2 Comparison with the criteria (Step 1)

In the following Sections the formal obligations fetep 1 (“Comparison with the criteria”) of the
PBT/vPvB assessment are described.

In Step 1 of the PBT/VPvB assessment, the standéydnation requirements are first applied by
the registrant as described in t@idance on Information Requirements & Chemicalefaf
Assessment (IR&CSA)see http://echa.europa.eu/web/guest/guidance-docungemtsice-on-
information-requirements-and-chemical-safety-asees$. It should be noted that any data
adaptations according to Column 2 of Annexes VIKtm REACH or Annex Xl to REACH should
be justified according to the relevant ECHA docuteefe.g.Practical Guides 4, 5 and @&nd
Guidance on IR&CSA, Chapter 5 and Chapterséehttp://echa.europa.eu/practical-guicesd
http://echa.europa.eu/qguidance-documents/guidangeaxcl). The information included in the
registration dossier as a result of adaptationsstahdard information requirements and their
justifications are part of the available informatitor the PBT/vVPvB assessment, where relevant.
The PBT and vPvB assessment must initially be basedll the relevant information available
which is as a minimum the information as listedAnnexes VIl and VIl to REACH. This
information normally corresponds to PBT/vPvB sciegnnformation as listed in Section R.11.2.2.

The registrant must conclude Step 1 by selecting af the three conclusions presented in Figure
R.11-1 and Figure R.11-2. If conclusion (iii) “Thlvailable data information does not allow to
conclude (i) or (ii)” applies, Step 1 continueseafthe necessary new information has been
generated (see more details in Section R.11.3.3).

In cases where only screening information as ligteéglection R.11.2.2 is available for one or more
endpoints, Step 1 of the PBT/vPvB assessment impii that the registrant is not able to compare
the information directly (numerically) with the PBPvVB criteria. Although it might be
theoretically possible to calculate degradationf-lf@ values or BCF values from screening
information, such values must not be directly coragawith the criteria. At this stage, the registran
is required to analyse whether the informationgatis that the substance may meet the PBT/vPvB
criteria, in which case the registrant must drawobasion (iii) “The available data information does
not allow to conclude (i) or (ii)”, or whether theformation shows that there is no indication on P
or B properties, in which case the conclusion‘{ifle substance does not fulfil the PBT and vPvB
criteria” applies. In Section R.11.4 several scregrriteria and conditions for applying them are
described, which the registrant should considerlevdrawing a conclusion for screening. The
screening criteria are indicative and the registranst use all relevant pieces of information o hi
substance to justify his conclusion. Also, wheré @treening information is available, the choice
of the conclusion should be based on a weight-afezxce consideration by expert judgement
where all relevant and available data for all endligcare considered in conjunction.

If only screening information is available, it iormally not possible to conclude (ii) (“The
substance fulfils the PBT or vPvB criteria”) due tbe uncertainties related to screening
information. However, if scientifically justifiedt is in principle possible to draw conclusion (ii)
based on screening information. In Section R.14w $uch exceptional cases are described, where
the registrant may make use of screening informdto concluding (ii).

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

The consequences of the individual conclusionsh&registrant are described in more detail in
Section R.11.3.3.
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R.11.3.2.1Scope of the PBT and vPvB assessment (relevant ctituents,
transformation/degradation products) [former R.11.11.1, modified]

For the purpose of this Guidance it should be ndited the term “constituent” as mentioned in
Annex XlIl to REACH refers to constituents and imipies of well-defined substances, constituents
of UVCB substances, and additives to all substances

The PBT/vVPvB assessment must, according to Annek t§l REACH, take account of the
PBT/VPVB properties of relevant constituents antbvient transformation and/or degradation
products of organic substances (including organtaisie

Generally, the PBT/vPvB assessment obligationsessrtbed in Sections R.11.3.1 and R.11.3.2
have to be applied for relevant constituents, intj@s; additives and transformation/degradation
products. The registrant cannot stop the PBT/vPs&ssment if there is not enough information
available to take into account the PBT/vPvB prapsrtof relevant constituents, impurities,
additives and transformation/degradation produdisis means that if there is not enough
information available on the PBT/vPVB propertiesaévant constituents, impurities, additives and
transformation/degradation products to derive fog tegistrant’'s substance either conclusion (i)
(“The substance does not fulfil the PBT and vPvieor”) or conclusion (ii) ("The substance
fulfils the PBT or vPvB criteria”), the registramtust generate the necessary further information on
the PBT/VPvB properties of the relevant constitaentimpurities, additives and
transformation/degradation products until one efsthtwo definitive conclusions can be achieved.
The other option, as provided in Sections R.11aBd R.11.3.3 is to treat the substara= if it is a
PBT or vPVB.

If the registrant deems as a result of the PBT/vRgBessment an uncharacterized constituent,
impurity, additive or transformation/degradatioogbuct relevant for the PBT/vPvB assessment, the
registrant must characterize its substance ideasityequired in th&uidance for identification and
naming of substances under REACH and CL{Bee http://echa.europa.eu/guidance-
documents/guidance-on-reach

The interpretation of the term “relevant” constittiampurity, additive, transformation/degradation
product, is described in Section R.11.4.1. It isoremended that the registrant follows this
interpretation in the PBT/vPvB assessment, in dafirwhich constituents, impurities, additives,
transformation or degradation products are relevant

The registrant must show in the PBT/VPvB assessthahthe has taken into account the relevant
constituents, impurities and additives. This is egally possible only if he includes in the
PBT/vVPVB assessment appropriate justificationsafbconstituents, impurities and additives or for
all fractions/blocks of the substance compositionwhy these are considered to be relevant or
judged to be not relevant for the PBT/vPvB asseagmegardless of whether the substance identity
of these could be ultimately determined or®nofhe registrant may derive such reasoning
guantitatively or qualitatively, by using the PBPA&B assessment principles as described in Section
R.11.4. This also applies to all transformationfdegtion products. It should be noted that also
Section 9.2.3 of Annex IX to REACH requires ideicaition of degradation products.

6 The PBT/VPVB assessment of short-chain chloringieffins (EC 287-476-5) used for the identifioatiof the
substance to the Candidate List is one of the elesnphere the constituents were not characteritaiately. See
related Member State Committee SVHC Support Docurathttp://echa.europa.eu/documents/10162/414fa327-56al
4b0c-bb0f-a6c40e74ece?
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R.11.3.2.2Specific cases: substances fulfilling the PBT/vPv&iteria according to ECHA'’s
Member State Committee in relation to the inclusiorof substances in the
Candidate List of Substances of Very High Concernnew]

According to REACH Atrticle 59, ECHA’'s Member Stalmmmittee (MSC) agrees on substances
to be included to the Candidate List of Substatagery High Concern (SVHC), i.a., if they fulfil
the PBT and/or vPvB criteria. These agreementspaldished as ECHA decisions on ECHA'’s
website. If a registrant’'s substance has been deduin the Candidate List as a PBT/vPvB
substance, the registrant must align his PBT/vPsd&&ssment and conclusion with the PBT/vPvB
assessment which was the basis of the MSC agreefteatPBT/vPvB assessment is reported in a
support document of the decision on inclusion & #ubstance in the Candidate List and is
available on ECHA’'s website. In such cases, it pprapriate to replace in the CSR the
documentation of Step (1) of the PBT/vVPvB assessmith a reference to the relevant ECHA
decision. If the registrant has new informationike which was not referred to in the support
document of the relevant ECHA decision, the regigtmust include the new information in the
registration dossier and may reflect his opiniontte# relevance of the new information to the
conclusion in the CSR. Although the registrant wiowl this case present in the CSR the opinion
that the new information would trigger another dason than the one drawn by the MSC, the
registrant is further obliged to implement the dasimn of the MSC as the conclusion in force in
his CSR.

If a registered substance contains a constituerguiity or additive or transforms/degrades to a
substance which is in the Candidate List becausmexdting the PBT and/or vPvB criteria, the
registrant must conclude his substance to meePB or vPvB criteria accordingly. To help the
registrant, Section R.11.4 provides definitions what are relevant constituents, impurities,
additives and relevant transformation and degradairoducts.

There are several substances on the Candidatevhish have been identified as fulfilling PBT or
vPVB criteria because their constituents or tramsé&bion/degradation products fulfil PBT or vPvB
criteria’. The support documents of ECHA decisions on thed@ate List inclusion identify in
these cases the constituents or transformatiorddagjon products of concern and contain a
PBT/vPvB assessment of them. If a registered snbst@ontains one of these as constituent,
impurity, additive, or transforms/degrades into ofi¢hese substances, the registrant should reflect
the conclusion presented in such support docunetis own PBT/vPvB assessment. This applies
by analogy also to any future cases where inclusotine Candidate List was due to PBT/vPvB
properties of impurities or additives.

R.11.3.3 Consequences of Step 1 [new section]

The three conclusions from Step 1: “Comparison wiltle criteria” trigger four different
consequences for the registrant (see Figure RdridFigure R.11-2). These are:

* No consequences: afteonclusion (i)
» Conduct emission characterisation and risk chargateon: afterconclusion (ii)

* Generate relevant additional information and carginnder Step 1: afteonclusion (iii) or
Treat the substance “as if it is a PBT or vPvBteatonclusion (iii)

7 Such substances are for example: Coal tar pitcigh htemperature (EINECS No: 266-028-2) and
Bis(pentabromophenyl) ether (EC 214-604-9).
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In the following the consequences are describednmodetail.

No consequences

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

the end of the PBT/vPVB assessment process. lcdlis, the general obligation of REACH Atrticle
22 to take into account relevant new informatiorredevant changes in the substance composition
applies for triggering the need to revise the PBUR assessment.

Conduct emission characterisation and risk charaatén

If the registrant concludes (iiT:he substance fulfils the PBT or vPvB criteria he must carry out

an emission characterisation and implement andweeend such risk management measures which
minimise emissions and subsequent exposures of isiarad the environment 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 of releases for their whole life-cycle

It should be noted that if the registrant drawss thonclusion within his CSA, it does not
automatically lead to initiation of the Article 3BEACH process for inclusion of the substance in
the Candidate List but the registrant has the pymasponsibility to implement the necessary risk
management measures for minimisation of the expomod emissions.

Generate relevant additional information

If the registrant concludes (iiifhe available information does not allow to conclud (i) or (ii),

the registrant must generate relevant additiorfarmmation 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 vPVvB 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/vPvVB assessment concerns also
relevant constituents, impurities, additives arah$formation/degradation products. This means
that if there is not enough information availabla the PBT/vPvB properties of relevant
constituents, impurities, additives and transforamdtiegradation products to derive for the
registrant’s substance either conclusion (i) orcbasion (ii), the registrant must generate the
necessary further information on the PBT/vPvB proee of the relevant constituents, impurities,
additives and transformation/degradation produnt8 ane of these two definitive conclusions can
be arrived at.

This obligation to generate relevant additionalornation is valid regardless of whether the
registrant’s dossier contains experimental inforamabn the registered substance for all standard
information requirements or whether he has madeotiiee data adaptation possibilities of Annex
X1 to REACH and Column 2 of Annexes VIl to X to REAM. In certain cases this may mean that
the adaptation the registrant originally made (anped to make) in the registration needs to be
replaced by results from a study which needs tadvded out for the purpose of the PBT/vPvB
assessment as required in Section 2.1 of Annex tBIIREACH. Especially for such Column 2
waivers of Annexes VIl to X to REACH which are bdsen limited or unlikely exposure, it is
important to note that the registrant, if not atdeconclude (i) (“The substance does not fulfil the
PBT or vPVB criteria”), may need to carry out teets he originally wished to waive in order to be
able to conclude the PBT/VPvB assessment ultimagiher by conclusion (i) or (ii), unless he
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decides to treat the substance “as if it is a PBWRVB” (see next Section). For example, a
registrant may apply the Column 2 adaptation rdlee‘ study need not be conducted if direct and
indirect exposure of the aquatic compartment iskahy}” for Section 9.3.2 of Annex IX to REACH
testing requirement (bioaccumulation in aquatics®). If he concludes the PBT/vPvB assessment
with the conclusion (iii) (“The available data imfisation does not allow to conclude (i) or (ii)")
because the substance fulfils the P or vP crieamh due to a log Kow > 4.5 potentially fulfils the
B/vB criteria, he must either carry out the bioanclation test he originally wished to waive or he
must treat the substance “as if it is a PBT or VR@Be next Section).

The additional relevant information needed to beegated by the registrant must be identified by
the registrant in the technical dossier and CSRs aldditional information can relate to one or
several tests as listed in Annexes IX or X to REACQHe additional relevant information can also
be an “other type” of information, which the regastt considers to be optimal for the PBT/vPvB
assessment, as Section 3.2 or Annex Xlll to REAGsIva the use of such other information. The
other type of information can be experimental infation not falling under Annex IX or X to
REACH, but it may also be a combination of expentaéresearch information and monitoring
research or solely research based on monitoringmned field data. Section R.11.4 provides
guidance to the registrant for deciding which infation could be necessary in pursuing an
unequivocal conclusion (i) or (ii). The additiomadlormation can be generated by the registrant in a
tiered way by means of a testing strategy, if thisleemed necessary. Elements of such testing
strategies include avoiding unnecessary animal therotesting and ensuring efficient use of
resources while optimising the generation of dag tan be used to reach definitive conclusion (i)
or (ii).

If the registrant, based on the PBT/vPvB assessnusittifies that information listed in Annex IX
or X is needed, he must submit appropriate tegtrogosal(s). Such testing proposals are subject to
the normal testing proposal evaluation processeEAGH.

If the registrant is using his right to generatetfe purpose of the PBT/vPvB assessment an “other
type” of information as described above, testingppsals cannot be submitted. The registrant
should, however, inform ECHA about his plans to eggate any such other information by
specifying in the CSR to the degree of detail g@esan appropriate information gathering or
testing strategy and an estimated time needed tatepthe PBT/VPvB assessment and the
registration dossier. This is the only way the sggnt can inform ECHA that he is using this
possibility for complying with the data generatialigation in his PBT/vPvB assessment.

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 assessment eachbllenging 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 (ingigdihe CSR) without delay each time new
information becomes available. Hence, the registiadossier may in the most complex cases need
to be updated several times before the PBT assesStep 1 can be concluded.

Section 0.5 of Annex | to REACH, requires of thgistrant that: [...] While waiting for results of
further testing, he shall record in his chemicafetg report, and include in the exposure scenario
developed, the interim risk management measures libahas put in place and those he
recommends to downstream users intended to mahagesks being exploredlt is thus the duty

of the registrant to identify appropriate interilskrmanagement measures.
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Section 2.1 of Annex Xlll to REACH requires relevafurther information to be generated
regardless of the tonnage band for the substanctheofregistrant conducting the PBT/vPvB
assessment. This obligation is illustrated by tiwing example: a registrant with a tonnage band
for a substance of 10-100 t/y identifies that miofermation is needed and that (a) degradation
simulation test(s) would be the first test(s) nekdellowed by a fish bioaccumulation test if the
substance is deemed persistent after simulatiamgesHe must submit a testing strategy and
testing proposals, even though the degradationlatron test and the fish bioaccumulation test are
not listed as standard information requirementsl@®A.00 t/y registrations.

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

If the registrant arrives at the conclusion (iiljhe available information does not allow to
conclude (i) or (ii), he can also decide - based on REACH Annex XHtt®n 2.1 - not to generate
further information, if he fulfils the conditiond exposure based adaptation of Annex Xl, Section
3.2(b) and (c). Uniquely to the PBT assessment, rédggstrant must additionally consider the
substance ds if it is a PBT or vPvB”, i.e. state that he wishes to regard the substasce a
PBT/vPvB without having all necessary informatiam finalising the PBT/vPvB assessment. This
option has exactly the same consequences for gfitnant and his supply chain, as if the substance
had been identified as PBT or vPvB based on a cateplPBT/vPvB assessment. This includes the
obligation that if a substance is considered “asig a PBT or vPvB”, the registrant must compile
and provide recipients with a Safety Data SheetJ)SD accordance with REACH Article 31 even
if the substance does not already meet the criterrarticle 31(1)(b) for supply of an SDS. It is
important that the registrant clearly flags in themgistration dossier and in the supply chain
communication that the substance is considered fis a PBT or vPvB”.

R.11.3.4 Emission characterisation, risk characterisation ad risk management measures
[former R.11.2]

The registrant must develop for RBT or vPvBsubstance® exposure assessments including the
generation of Exposure Scenario(s) (ES(s)) for rfeaturing and all identified uses as for any
other substance meeting the criteria for classiboafor any of the hazard classes or categories of
Article 14(4) of the REACH Regulaticn

Whereas for substances meeting the classificatidrria for Article 14(4) hazard classes or
categories the objective of an exposure assesamémimake qualitative or quantitative estimates
of the dose/concentration of the substance to whiginans and the environment are or may be
exposed, the main objective of the emission charaettion for @ PBT or vPvB substantes to
estimate the amounts of the substance releasée wifferent environmental compartments during
all activities carried out by the registrant anding all identified uses.

8 For the purpose of this section including the settiens, it is noted, that when reference t4P8T or vPvB
substance(s)” in italics is madthis covers both the case that the substance hasedmeconcluded 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.11.3.2.1). Howevers ihdted, that the registrant needs to clearly itathe technical

dossier, CSR and Safety Data Sheet which of thecages applies to his substance

9ie.
* hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 typesmdAB, 2.9, 2.10, 2.12, 2.13 categories 1 and.?4 2
categories 1 and 2, 2.15 types Ato F
» hazard classes 3.1 to 3.6, 3.7 adverse effect&xumkfunction and fertility or on development, &8ects
other than narcotic effects, 3.9 and 3.10
* hazard class 4.1
* hazard class 5.1
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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 XIll to
REACH for avoiding the further information neededinalise the PBT assessment Step 1. All use
and exposure related information of the registmatiossier must in this case be in line with the
specific conditions for exposure based adaptat®ostipulated in Section 3.2(b) and (c) of Annex
Xl to REACH. For a description of the required ciiimths please refer to th&uidance on
intermediateqseehttp://echa.europa.eu/guidance-documents/quidangeach and Guidance on
IR&CSA, Chapter R.5: Adaptation of information regments  (see
http://echa.europa.eu/web/guest/guidance-docungemtshce-on-information-requirements-and-
chemical-safety-assessmgent

The subsequent risk characterisation BT or vPvB substanceséquires a registrant to use the
information obtained in the emission charactersatstep to implement on his site, or to
recommend to his downstream users, Risk Managervedsures (RMM) and Operational
Conditions (OC) which minimise emissions and subeat] exposure of humans and the
environment throughout the life-cycle of the subhstathat results from manufacture or identified
uses (Section 6.5 of Annex | to REACH). RMMs ands@e documented in an ES(S).

R.11.3.4.1Emission characterisation [former R.11.2.1]

The objective of the emission characterisation is:

to identify and estimate the amount of releasesaofPBT or vPvBsubstance”to the
environment; and

to identify exposure routes by which humans andetfaronment are exposed to #BT or
vPvBsubstance’

The principal tool to achieve this objective is egpre scenario®art D andChapters R.12 to R.18

of the Guidance on IR&CSAsee http://echa.europa.eu/web/guest/guidance-docungemntsice-
on-information-requirements-and-chemical-safetyeasserjtprovide guidance on how to develop
exposure scenarios for substances in general. #fdhs exposure assessment guidance are relevant
also for ‘PBT or vPvBsubstances(i.e. emission estimation and assessment of atednfiate and
pathways). However, since the objectives are net dame, the general scheme for exposure
assessment needs to be adapted to the requireaiestgssion characterisation foPBT or vPvB
substancé's Guidance is given below on some issues whereigpbeonsiderations are needed for
“PBT or vPvBsubstancé's

Throughout the development of an ES for a partrcusz, the objective of the risk characterisation
for “PBT or vPvB substancesiamely the minimisation of emissions and (sulbged) exposures

of humans and the environment that results frorhubke, 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 OGstne included in the risk management
framework and their effectiveness be assessedarticplar, for a substance to be considered “as if
itis a PBT or vPvB”, the exposure scenarios mesntdine with the fact that the adaptation craeri

of REACH Annex Xl Section 3.2(b) and/or (c) arefilldd. 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 descriiee required OCs and RMMs in a way that
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downstream users can check which measures they toawemplement in order to minimise
emissions or exposures of humans and the enviradnmen

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

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

to consider on a voluntary basis exposure resulfiogh emissions of the same substance
manufactured or imported by other registrants the.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 assessnasnivell as to whether its accuracy and reliabifity
sufficient for a PBT or vPvB substanteWhere generic scenarios and assumptions may be
sufficient for exposure assessment of non PBT/vBwBstances, specific scenarios and data will be
needed throughout an emission characterisation*P®BT or vPvB substancesThe emission
characterisation must, in particular be specifi¢tha use description and concerning RMMs, and
must furthermore contain an estimation of the mHeaate (e.g. kg/year) to the different
environmental compartments during all activitiesrieal out during manufacture or identified uses.
Emissions and losses may e.g. be addressed byrperfpmass 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 byopemg a substance flow analysis covering
manufacture, all identified uses, emissions, repgveisposal, etc. of the substance. If the total
amount of the substance cannot be accounted ®id#ntification of emission sources should be
refined. All effort necessary should be made touaeqgfor manufacture and any identified use
throughout the life-cycle, site- and product-spediiformation on emissions and likely routes by
which humans and the environment are exposed tostibstance. However, information on
environmental concentrations is normally not neetdedause minimisation of emissions and
exposure is required forPBT or vPvB substancegdata on environmental concentrations, if
available, may however be useful in the assessarghtshould be considered). Gathering of the
mentioned information is not required for uses tratadvised against as mentioned under heading
2.3 of the CSR and in Section 1.2 of the SDS.

R.11.3.4.2Risk characterisation and risk management measure®r “PBT or vPvB
Substances” [former R.11.2.2]

According to REACH, the objective of a risk chasidation for PBTs or vPvBs is to minimise
emissions and subsequent exposure to these subst&ection 6.5 of Annex | to REACH further
requires that: For substances satisfying the PBT and vPvB critém@a manufacturer or importer
shall use the information as obtained in SectiorS&ep 2 when implementing on its site, and
recommending for downstream users, RMM which mga@neixposures and emissions to humans
and the environment, throughout the life-cycle e substance that results from manufacture or
identified uses.”

Risk characterisation for PBT/vPvB substances ohedy 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 oftstaunce.
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For the assessment of the likelihood and sevefignaevent occurring due to the physicochemical
properties of a PBT/vPvB substance, the same agpiprioa risk characterisation applies as for any
other substance (see Section R.7.1 of tlidance on IR&CSA, Chapter R,7a
http://echa.europa.eu/web/guest/quidance-docungeidsihce-on-information-requirements-and-
chemical-safety-assessmgent

The estimation of emissions to the environmentexymbsure of humans performed in the emission
characterisation provides the basis for risk charaation and risk management of PBT/vPvB
substances.

Options and measures to minimise emissions andsex@o

A registrant has to generate ES(s) which descring Bmissions and exposures RBT/vVPvB
substances are controlled. These ES(s) have to ammeufacturing, registrants own uses, all other
identified uses and life-cycle stages resultingrfrmanufacturing and identified uses. Life-cycle
stages resulting from the manufacture and idedtifises include, where relevant, service-life of
articles and waste. The registrants are advisedrisider at an early stage which uses they wish to
cover in their CSR. Obviously, if the registranbstitutes &?BT/vPvBsubstance in his own uses or
he decides to stop supplying for certain downstreaes, he does not need to cover these uses in
his CSR. Supply chain communication is of highvatee for such cases.

For the uses the registrant decides to includdsrCi$A and therefore develops ES(s) for, supply
chain communication can be crucial for getting diedlaenough information on conditions of use
applied in practice. The registrant can concludéhenbasis of the ES(s) he develops that he is not
able to demonstrate that emissions can be mininfisetda specific use. He must list any such uses
as ‘uses advised against’ under heading 2.3 oC®R. Furthermore, this information has also be
documented under heading 3.7 of the technical doasid communicated to the downstream users
in Section 1.2 of the SDS.

The registrant has to implement the risk managenmeasures and operational conditions
described in the final ES(s) for manufacture argdldwn uses. He has to communicate as an annex
to the SDS the relevant ES(s) for his downstreaensud’he downstream users have to implement
the recommended ES(s) or alternatively preparenmsiveam user CSR.

One possibility to develop ES(s) that minimise exoiss and exposure is to use a similar approach
as for isolated intermediates (outlined below,ftother details see th@uidance for intermediates,
http://echa.europa.eu/qguidance-documents/guidangesdcl).

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 manufaciyrof the substance itself as well as all its
identified uses. It further includes cleaning andimtenance, sampling, analysis, loading and
unloading of equipment/vessels, waste disposakagucg, storage and transport. This containment
may only become unnecessary from a step in theWée on for which it can be demonstrated that
the substance is being transformed to (an)othestanbe(s) without PBT/vPVvB properties or that
the substance is included into a matrix from whiclor any of its breakdown products with
PBT/vVPVvB properties will not be released during #mtire life-cycle of the matrix_including the
waste life stage. Note however that residues obtiggnal “PBT or vPvBsubstance’in the matrix

or impurities with PBT/vPvB properties resultingorin side-reactions must additionally be
considered (seBectionR.11.3.2.1).
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Application of procedural and control technologies

Efficient procedural and/or control technologiesstnon 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 duclegning and maintenance processes), it will be
considered that the substance is rigorously coedhihthe registrant can prove that techniques are
used that give virtually no emissions, for exampbejnerating the waste water or extracting the
“PBT or vPvB substanté&om it. The same applies to emissions to aidisposal of wastes where
technologies are used to minimise potential exmosafr humans and the environment. It is
important to consider that RMM which protect humafios instance from direct exposure at the
workplace, can in some cases lead to emissionhi@oetivironment (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 minon{gentilation 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 mitigdteir consequences. Regarding this, the
clarifications according to the Directive 96/82/Edh the control of major-accident hazards
involving dangerous substances and the Directiv®/B€ concerning equipment and protective
systems intended for use in potentially explosivecspheres might be consulted.

Handling of the substance by trained personnel

In order to minimise emissions and any resultingposure, it is important that only trained
personnel handlePBT or vPvB substancesr mixtures. From this perspective any consunss u

of these substances on their own or in mixturgsradably inappropriate, because in these cases
sufficient control of the emissions is in practdi#ficult to ensure.

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

Although quantitative risk assessment methodologas 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 substancet the environment or to humans via the environt{endirect
exposure of humans), it may be possible to usejtiaatitative approach for assessing the risk for
workers caused by direct exposure to the substainttee 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 forkerts resulting from direct exposure.

In case of assessing exposure at the workplacguhatitative approach (i.e. Exposure / DNEL)
must be used, wherever possible, to demonstratemir&place exposure does not result in health
risks. If a DNEL cannot be derived (e.g. for substs for which effect thresholds cannot be
established), the respective approach for assedsiaghealth risk posed by non-threshold
substances must be applie¢drhe overall risk for workers (resulting from &fpes and routes of
exposure) can normally only be assessed in quaditderms 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 applicatioa 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 daicey and to consider workplace exposure as
safe. Guidance on risk assessment for human hisaglven inChapter R.8 of the Guidance on
IR&CSA (see http://echa.europa.eu/web/quest/guidance-docungemtisihce-on-information-
requirements-and-chemical-safety-assessynent

10 Note that, apart from predictable exposure, théurprerequisite for quantitative assessmentstifis the possibility
to derive the no-effect level for humans with pprapriate level of certainty.
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It should further be noted that even if a quantitaassessment of health risks at the workplace
would indicate low risks, this does not imply thhé RMM and the OC at the workplace can be
considered sufficient where it is technically amdagtically possible to further minimise emissions

and exposure at the workplace.

R.11.3.5 Documentation of the PBT/vPvB assessment [new]

The documentation of the PBT/VPvVB assessment inreégestration dossier consists of several
elements depending on the outcome. Section 8 a8 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 witltlogion (iii) “The available data information
does not allow to conclude (i) or (ii)”, the regéstt must identify the additional information nedde
in the CSA and in the technical dossier. These etesnare described further in the following.

When the registrant conducts a CSA and submits B 68 needs to conduct the PBT/vPvB

assessment based on the relevant and availablg¢Stafa 1). This should be reported in detail in
Section 8.1'Assessment of PBT/VPvB propertiesf the CSR. One of the three conclusion options
described in Section R.11.4.1.4 must be recordethis chapter as well. Furthermore, if the

registrant as the result of conclusion (iii) “Theadable data information does not allow to

conclude (i) or (ii)” considers his substance “b# is a PBT or vPvB”, this must be recorded in

Section 8.1 as well.

If the registrant concludes that the substancelduthe PBT/vVPvB criteria or considers the
substance “as if it is a PBT or vPvB”, emissionrelcgerisation and risk characterisation shall be
conducted and the CSR must contain also a sedfprsSion characterisation”, reported as Section
8.2 of the CSR. It is noted, that the CSR-pluginl@CLID 5 automatically creates these two
section titles. It is recommended that the regngttists in Section 8.2 all relevant sections o th
CSR (Sections 9 and 10), including the detail®i\efamission characterisation elements.

All available relevant data must be recorded in thnical dossier in relevant endpoint study
records and those relevant to the PBT/vPvB assedamést be reflected in the CSR, Section 8.1.
Furthermore, the conclusions of the PBT/vPvB assess including brief justification should be
recorded in IUCLID Section 2.3. Support on how itbif the information in Section 2.3 “PBT
assessment” of IUCLID 5 in practice is given in tbCLID 5 End-User Manual. In this section, it
is possible to create one endpoint summary andaesedpoint records. Note that the objective of
the PBT Section 2.3 in IUCLID 5 is not to repedbmmation already provided in other IUCLID
sections. A reference to other IUCLID sections barmade.

If the conclusion (iii)): “The available data infoation does not allow to conclude (i) or (ii)” is
drawn in the PBT assessment Step 1 the registrast as part of the technical dossier submit
testing proposals, if the information needed itetisin Annex IX or X. Instructions for recording
the testing proposals in the technical dossierpaoeided in Data Submission Manual 5. If the
additional information needed to finalise the PBEessment Step 1 is not listed in Annex IX or X,
the registrant cannot submit a testing proposaéstsng proposals on other items than those listed
in Annex IX or X will be rejected by ECHA. If thedditional information is not listed in Annex IX
or X, the registrant should describe in his CS&;ti®n 8.1 what information is envisaged to be
generated. In this case the CSR should also cotitaiastimated timeline.

1 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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After relevant studies have been conducted, the/\HB/B assessment must be updated. The same
applies to the CSR and the technical dossier imetpdndpoint study records for newly generated
information. The tasks of generation of furtheomhation and subsequent updating of the CSR and
the technical dossier should ideally be carried ioubne step. However, it is recognised that
PBT/VPVB assessment sometimes may be a challetggikgwhere several updates and cycles of
generation of additional information may be needetd the PBT/vPvB assessment can be finalised
by the registrant.

Furthermore, the registrant must differentiatehia tegistration dossier, CSR and Safety Data Sheet
between the status of a substance fulfilling th& BvB criteria and a substance considered “as if
itis a PBT or vPvB”. This ensures that the doweestn user receives enough information to be able
to make use of his rights and obligations undericket37 of REACH. Furthermore, this
requirement is consistent with the purpose of tB& Sas stated in Section 0.2.1 of Annex Il to
REACH: ‘The safety data sheet shall enable users to taen#dtessary measures relating to
protection of human health and safety at the wagg] and protection of the environment (...) a
safety data sheet must inform its audience of #mafus of a substance or a mixture and provide
information on the safe storage, handling and dssppoof the substance or mixtureCorrect
information on the hazard is provided when thera idifferentiation between substances which
meet the PBT/vPVB criteria based on data and tiwéeh are treated "as if it is a PBT or vPvB".

If a registrant’s substance is included in the Gdeue List as a PBT or vPVB substance, please, see
also Section R.11.3.2.2.

Documentation of the risk characterisation and compation of measures

Given the potential risk exerted byPBT or vPvB substancest?, the descriptions of the
implemented or recommended, RMMs and OCs in an &&lro be sufficiently detailed to
demonstrate rigorous control of the substance anallbw examination and assessment of their
efficiency by authorities. The level of detail comnicated in the ES attached to the Safety Data
Sheet must further permit downstream users to chieak their use(s) are covered by the ES
developed by their supplier and that they have emgnted the recommended RMMs and OCs
correctly.

The risk characterisation for all ESs developed tfoe identified uses of thePBT or vPvB
substancé have to be documented under heading 10 of the .CBR registrant is obliged
according to REACH Article 14 to keep his CSR afalié and up to date. It should be further noted
that any update or amendment of the CSR will reqair update of the registration by the registrant
without undue delay.

If the registrant concludes based on availablerimé&tion (ii) “The substance fulfils the PBT or
vPVB criteria”or he considers the substance “as if it is a PBTRuBY, this triggers the obligation
to generate a Safety Data Sheet according to REA@idle 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 sabstarhis differentiation is necessary in order to
provide the downstream users the possibility t@ takn action for assessing further the PBT/vPvB
properties of the substance.

12“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.11.3.2.1).
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R.11.4  Assessment of PBT/vPvB properties — the scientifrnethod [former R.11.1.3]

This section describes the method for comparisothefavailable information with the criteria,
which for the registrant is Step 1 of the PBT/vRadgdessment process. It should be noted that this
section is not meant to set obligations/requiresdat the registrant, but the registrant should
nonetheless use this part of the guidance for pugsihe overall requirement to clarify
unequivocally whether a substance fulfils the PBWVVB criteria or not. The method is the same
as used by authorities for PBT/VPvB assessmenys,fer identifying a substance as “Substance of
Very High Concern” for the ECHA Candidate List aating 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 scedigfvelopment activities are on-going, it is
underlined that the assessor has the responsitalityitically scrutinize 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 respeativterion (P or vP, B or vB, and T) in order to
arrive at an informed decision on the propertiesaosubstance or of its relevant individual
constituents, impurities, additives or transformatilegradation products. In principle, substances
are considered as fulfilling the PBT or vPvB ciidewhen they are deemed to fulfil the criteria P, B
and T or vP and vB, respectively.

The assessment strategies set out in this seatobiBaction R.11.4.2 should normally be followed
and further information be searched for or gendrateecessary. In deciding which information is
required on persistence, bioaccumulation or toxicitorder to arrive at an unequivocal conclusion,
care must be taken to avoid vertebrate animalnigstinen possible. This implies that, when for
several properties further information is needkd,assessment should normally focus on clarifying
the potential for persistence first. When it isacleéhat the P criterion is fulfilled, a stepwise
approach should be followed to elucidate whetheBtltriterion is fulfilled, eventually followed by
toxicity testing to clarify the T criterion.

It should be noted that for some elements of th@/PBvB assessment there may be, for the
purpose of a particular PBT/VPvB assessment, a toekatke the recent scientific developments into
account although they have not yet been implementélis guidance. In such a case the assessor
should duly justify the reasons for deviation fromn,extension of, the approach presented in this
document.

Weight-of-evidence determination

As described in Section R.11.2.1, a weight-of-entdedetermination using expert judgement is to
be applied in the PBT/VPVB assessment. This apftiesall assessment situations employing
screening and/or assessment information. In ordeddcide whether the substance must be
considered as a potential PBT/vVPvB substance basestreening information or as a substance
meeting the PBT or vPVB criteria, all relevant #&falie information must be taken into account.

The requirement to use a weight-of-evidence apprasing expert judgement implies, according
to the introductory section of Annex Xlll to REACQHat “The available results regardless of their
individual conclusions shall be assembled togethex single weight-of-evidence determination
This normally means that the individual pieces afadavailable do not need to be compared
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individually to each of the P, B, T/vP, vB critetaut all information are assembled together for
each of the properties, respectively, for the psepof 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. It is also emphasized that weight-of-
evidence determination is not a mechanism to pustisregarding valid, standard test data that
show that a chemical fulfils the criteria for PBTWPvB.

For particular cases, further described in SedRdlil.4.1.4, the weight-of-evidence determination
should consider all three properties in conjunctiarparticular, if for one or more of the propesti
only screening information is available and scregniriteria as provided in the following sub-
ections are applied to draw a conclusion, all thpeaperties persistence, bioaccumulation and
toxicity must be considered in conjunction.

The use of quantitative weight-of-evidence appreacfor the whole or a part of the available
information is encouraged, although the derivatadna conclusion property by property needs
expert judgement, especially when very differemety of information are available and when the
information cannot be directly (numerically) comgamwith the criteritg.

Practical Guide 2 “How to report weight-of-evidericprovides a general scheme for building a
weight-of-evidence approach (setp://echa.europa.eu/web/quest/practical-gyidess underlined
that an essential prerequisite for applying a wedajfevidence approach is that the reliability and
suitability of experimental studies and non-expemtal data are evaluated accordingCtapters
R.4, R.7band R.7c of the Guidance on IR&CSAseehttp://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@regtical-safety-assessmenthe suitability
and relevance of information to the PBT/vPvB agsest is further described in the following sub-
sections. This evaluation must be well documemetie assessment report.

Relevant constituents, impurities, additives aadsformation/deqgradation products

The PBT/vPvB assessment should be performed onrebsiant constituent, impurity and additive.

It is not possible to draw overall conclusion ifg.e the assessment of persistence has been
concluded for one constituent and the assessmetioaiccumulation or toxicity for another
constituent.

Constituents, impurities and additives are releviantthe PBT/vPvB assessment when they are
present in concentration of 0.1% (w/w). This limit of 0.1% (w/w) is set basemh a well-
established practice rooted in a principle recagmisr European Union legislatighn Individual
concentrations < 0.1 % (w/w) normally need not bestdered.

In practice, this means that the registrant shealdy out a comparison of the available data with
the criteria for all constituents, impurities ardbdives present in concentration »0.1% (w/w).
Alternatively, the registrant should provide a jisation in the CSR for why he considers certain

13 In particular, it should be noted that althoughmight be theoretically possible to calculate ddgten half-life
values or BCF values from screening informatiochsualues must not be directly compared with tliteda.

14 For example, for another category of substance®f high concern according to Article 57 of REACQHe default
concentration of Carcinogenic/Mutagenic (categofy1B) ingredients in a mixture requiring a CarcieogMutagen
(1A/1B) classification of the mixture under Regidat (EC) No 1272/2008 is 0.1% (w/w). Furthermoreatides
14(2)(f), 31(3)(b) and 56(6)(a) of REACH apply angar principle and the same concentration limit RBT/vPvB
substances in mixtures regarding some obligatioteluREACH. By analogy, the Judgments of the Géreoart
(Seventh Chamber, extended composition) of 7 M&@t3 in cases T-93/10, T-94/10, T-95/10 and T-9A&H® in
particular paragraphs 117 to 121) confirmed théitglof this approach for PBT/vPvB constituentsac§ubstance.
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constituents, impurities or additives present ingemtration of> 0.1% (w/w) or certain constituent
fractions/block® as not relevant for the PBT/vPvB assessment.

However, it may in specific cases be considered,tlie sake of proportionality of assessment
efforts and the level of risk being consideredgetevate or reduce the threshold value above or
below 0.1% (w/w) for the PBT/vPvB assessment. Aot@ould be taken, e.g., of the use pattern of
the substance and the potential emissions of thstitwents, impurities or additives having PBT or
vPVB properties. Careful consideration should beemiespecially when uses are known or
anticipated to cause significant emissions. An aled threshold value should not exceed 10%
(w/w) for the_total amount of all constituents, ianpies, additives and transformation/degradation
products with PBT/VPvB properties, and the total oant of these within the
manufactured/imported substance should in no caseed 1 tonne/year. Additionally, a reduced
threshold might be necessary to derive informatelevant for PBT/vPvB assessment, e.g., for
very toxic substances, and the information on ¢xecity derived for the classification and labetjin
purposes could be used for defining such a lowecewotration limit for PBT/vPvB assessment.

It may not always be possible to sufficiently cludeasize and identify UVCBs (substances of
Unknown or Variable composition, Complex reactianducts or Biological materials) based on
the information given in Section 2 of Annex VI t&cRCH for substance identification because (i)
the number of constituents may be relatively laagd/or (ii) the composition may, to a significant
part, be unknown, and/or (iii) the variability obraposition may be relatively large or poorly
predictable. Regardless of whether substance fa=titon is possible or not, the registrant should
carry out a PBT/VPvB assessment for all constimiaatiove 0.1% (w/w). Section R.11.4.2.2
provides further insight into how to carry out PBFYB assessment for fractions of the substance
that cannot be fully identified by the registrant.

Similar arguments apply to relevant transformatiegfadation products. The PBT/vPvB
assessment should normally be carried out for ealelrant transformation or degradation product.
It is not possible to draw an overall conclusiontfee substance if the assessment of persistesce ha
been concluded for one transformation/degradatrodyxct and the assessment of bioaccumulation
or toxicity for another transformation/degradatoduct.

The registrant should endeavour to carry out a @isqn of the relevant available data with the
PBT/vPvB criteria for each relevant transformateegradation product (or in case those cannot be
ultimately identified: for each group or block ofamsformation or degradation products),
respectively. If the registrant considers degraadiiansformation products that are formed (or
groups/blocks of them) as not relevant for the RBVB assessment, he should also clearly explain
in the PBT/vPVB assessment the reasons why theyotmelevant.

If the available and relevant screening and othfarmation allows the registrant to conclude that
the substance is not persistent using the screenitegia as provided in Table R.11-2, then it may
normally be assumed that the substance is minedalguickly and is not likely to form
transformation/degradation products relevant ferRBT/vPvB assessment. However, the available
relevant screening or other information (includinfprmation from hydrolysis tests and field data)
may indicate that transformation or degradatiordpots relevant for the PBT/VPvVB assessment are
indeed formed. These indications should be addiesse¢he registrant's PBT/vPvB assessment
either qualitatively or quantitatively.

15 The terms “constituent fractions” refer to a sitoa where for a UVCB substance not all its constitts can be
identified individually and the substance identigeds then to be based on its fractions/groupsrmtituents. “Block”
is a term analogous to fraction/group and is usate hydrocarbon block—approach (see Section R2A.2).
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Following the obligation of the registrant undettiéle 13(3) of REACH in the situation where new
degradation simulation testing is necessary, tAestormation and degradation products relevant
for the registrant’s own PBT/vVPvB assessment assdlproducts, which must be identified in tests
C.23, C.24 and C.25 carried out in accordance @whncil Regulation No 440/2008 of 30 May
2008 laying down test methods pursuant to Regulaido 1907/2006 (REACH) (“Test Methods
Regulation”). It should be mentioned in particullbat guideline C.24 requires that fn.general
transformation products detectedatl0% of the applied radioactivity in the total wasediment
system at any sampling time should be identifiedessn reasonably justified otherwise.
Transformation products for which concentration® aontinuously increasing during the study
should also be considered for identification, evfetiheir concentrations do not exceed the limits
given above, as this may indicate persistence.|dtter should be considered on a case by case
basis..” The latter case always applies when the registimin the situation of generating new
degradation simulation data for the purpose of RIBI/vPvB assessment because he will have
previously concluded that the substance may havie\W B properties,

For the situation where the registrant considenmsote appropriate to generate new degradation
information in accordance with Section 2.1 of AnnéKkl to REACH other than degradation
simulation test data, the principles of the staddast guidelines mentioned above for identifying
relevant transformation and degradation produatsiishbe applied by analogy.

It should be noted that authorities are not boundeu the REACH Substance Evaluation and
SVHC-identification processes to the stipulatiohthe Test Methods Regulation or other standards
for defining what is a relevant transformation/detation product but have the possibility to use
other types of justified (concentration or formatitate) limits to define on a case-by-case basis
which transformation/degradation products are waievor their PBT/VPvB assessment. Guidance
is given in Section R.11.4.2 on the assessmenttestthg strategy for substances with specific
substance properties such as UVCBs or multi-carestit substances with several constituents, in
relation to transformation/degradation products] for substances with low water solubility, high
adsorption or volatility requiring deviations fraime standard PBT/vPvB assessment.

R.11.4.1.1Persistence assessment (P and vP) [former R.11.1]3.

When assessing data concerning the persistence métential PBT/vPvB substance and, if
necessary, determining the next steps, there atemder of stages to go through. The first part of
the assessment should address the extent to whiclkavailable data enable(s) an unequivocal
assessment to be made. These data may comprise sicngening biodegradation tests (e.g. OECD
TG 301C ready biodegradability MITI | test) or caew high-tier simulation tests (e.g. OECD TG
308 aerobic and anaerobic transformation test iratg sediment systems).

At this stage, it is only necessary to assesstteagth of the data in one direction or anothewuslh
for example, when an OECD TG 301 study indicates tthe substance is readily biodegradable or
a simulation test indicates a half-life;(JI for the definition of half-life see Table’R9-1 of Section
R.7.9.1.1 of theGuidance on IR&CSA, Chapter R,7Mtp://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@reical-safety-assessmemf less than 1
day for the aqueous biodegradation, the decisianalsubstance is not P could be taken. Similarly
if the opposite is the case, i.e. an OECD TG 3Qbystindicates <10% biodegradation or a
simulation test indicates a half-life of over 208yd, this is normally sufficient to decide that the
substance meets the P criteria and possibly treitd?ia.

However, often the data are not so clear-cut, aaguently they are contradictory, especially for
biodegradation. Therefore a careful consideratsoneeded before a decision is reached in order to
avoid a false negative conclusion. The strateglirmat in this chapter should be read as guidance
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and is not intended to be an explicit prescriptiescription of the sequence of steps to be taken.
Ultimately the actual route taken will depend upgbe data available and the physico-chemical
properties of the chemical being assessed. As @amm, 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
constant must be available, and the impact of tlhles® 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@maental compartment to another (e.g. from the
water phase to the sediment). Degradation may ditec k@nd/or abiotic (e.g. hydrolysis) and result
in complete mineralisation, or simply in the tramshation of the parent substance (primary
degradation). Where only primary degradation iseolbsd, it is necessary to identify the

degradation products and to assess whether thegso®BT/vPVB properties.

The following three sections give guidance on howatldress data from biodegradation studies,
abiotic studies and information available from mstiion models (QSARS/SARS). A subsequent
section addresses information generation and p&tlg how to choose the correct compartment
for further testing. The final section explicatbs integrated Testing Strategy (ITS) for persistenc
assessment. As mentioned above, the sequencedh e subjects of these sections are addressed
will depend upon the data available. Furthermoretnob the information reported in this guidance
is further developed under the guidance on degadathich should be consulted (see Section
R.7.9 of the Guidance on IR&CSAChapter R.7b,http://echa.europa.eu/web/guest/guidance-
documents/guidance-on-information-requirements-@mmnical-safety-assessmpent

In case only screening information is availableesning criteria listed in table Table R.11-4 can b
used to judge whether an ultimate conclusion onptirsistence of the substance can be made or
whether further information is needed. It is notiedt the screening criteria can only be applied as
provided. The triggers were originally derived fdrawing only those conclusions indicated in
Table R.11-4 and are not recommended to be uséitoother conclusions. However, it should be
noted that these criteria are indicative and tleessor should consider the relevance of any other
indications before drawing a conclusion. Additidpaalthough it might be theoretically possible to
calculate degradation half-life values from scragninformation, such values cannot be directly
compared with the P/vP criteria of Annex XIlII to REH, but the screening information should be
discussed as such and compared with the screentagac The use of screening information and
screening criteria are discussed further in thiedohg sub-sections.
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Table R.11-4: Screening criteria for P, vP, B, vBrad T.

Screening information Conclusion
Persistence
Biowin 2 (non-linear model Does not biodegrade fast (probability < 0.5)* and| Potentially P or vP
prediction) and Biowin 3 (ultimate | ultimate biodegradation timeframe prediction:
biodegradation time) months (value < 2.25 (to 2.75)**)
or or
Biowin 6 (MITI non-linear model Does not biodegrade fast (probability < 0.5)* and| potentially P or vP
prediction) and Biowin 3 (ultimate | ultimate biodegradation timeframe prediction:
biodegradation time) months (value < 2.25 (to 2.75)**)
Ready biodegradability test >70% biodegradation measured as DOC removal Not P and not vP
(OECD TG 301 A and E) ar60% biodegradation
measured as ThCo2 (OECD 301 B) or ThOD
(OECD TG 301 C, 301 D and 301 F)***
<70% biodegradation measured as DOC remova:L Potentially P or vP
(OECD TG 301 A and E) or <60% biodegradatio
measured as ThCo2 (OECD 301 B) or ThOD
(OECD TG 301 C, 301 D and 301 F)
Modified ready biodegradability test$ biodegradable Not P and not vP

or enhanced screening tests .
g not biodegradable**** Potentially P or vP

Specified tests on inherent
biodegradability:

- Zahn-Wellens (OECD TG 302B) | >70 % mineralisation (DOC removal) within 7 d; | Not P and not vP
log phase no longer than 3d; removal before
degradation occurs below 15%; no pre-adapted

inoculum

Any other resultr**** Potentially P or vP
- MITI Il test (OECD TG 302C) >70% mineralisation (O2 uptake) within 14 days;| Not P and not vP

log phase no longer than 3d; no pre-adapted

inoculum

Any other result***** Potentially P or vP

* The probability is low that it biodegrades fast

** For substances fulfilling this but BIOWIN indites a value between 2.25 and 2.75 more degradeglemant
information is generally warranted

*** These pass levels have to be reached within thdag&eriod of the test. The conclusions on the ¥Poproperties
can be based on these pass levels only (not neitgsaehieved within the 10-d window) for monocahsént
substances. For multi-constituents substances M@Bd these data have to be used with care as eldtizil Section
R.11.4.2.2 of theGuidance on IR&CSA, Chapter.1(http://echa.europa.eu/web/guest/guidance-docungeidsince-
on-information-requirements-and-chemical-safetyeasmerjt

****x gee Sections R.7.9.4 and R.7.9.5 of tBelidance on IR&CSA, Chapter R.7lExpert judgement and or use of
weight-of-evidence (WoE) also employing other imfiation may be required to reach a conclusion ( coacerning
« biodegradable/ not biodegradable ») also becsmuse of the current guidance in the Chapter onadiednility is not
SO prescriptive.

**xxx See section below for concluding ultimatelyngpersistence in particular cases.

Assessment of biodegradation data

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

1. Tests on ready biodegradation (e.g. OECD TG 30&sernhanced ready test)
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2. Tests on inherent biodegradation
3. Tests on simulation biodegradation and transfolmngurface water, sediment or soil)

Tests on ready and inherent biodegradability cbute information at a screening level whilst
simulation tests are adequate to assess degradatietics, degradation half-lives, information
about mineralisation and degradation products (boditas, bound residues). In order to select the
appropriate test type, careful consideration of thlysico-chemical properties and the
environmental behaviour of a substance is requisiich is discussed later on in this section. For
further information on test descriptions refer tte tlegradation guidance (see Sections R.7.9.3 and
R.7.9.4 of theGuidance on IR&CSAChapter R.7b http://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@ratnical-safety-assessmpent

Tests on ready biodegradation

Due to the fact that the test methodology for tbheeening tests on ready biodegradability is
stringent, a negative result does not necessaeigmthat the chemical will not be degraded under
environmental conditions. Tests on ready biodedradlaare described in OECD TG 301 A-F.
Degradation is followed by determination of sumgpaeters 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 conceatraif any metabolites formed. Given the time,
costs and in some cases practical difficulties @ased with a simulation test, an enhanced ready
biodegradation test design offers a cost effectiveermediate screening test. If sufficient
degradation is shown in such a test, i.e. the lgas$ is reached, the substance can be considered a
“not P”. For more information on modifications thedn be made to a ready test Sections R.7.9.4
and R.7.9.5 of th&uidance on IR&CSAChapter R.7bshould be consulted. Please note that these
tests are referred to as “enhanced tests”.

Tests on Inherent Biodegradation

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

Lack of degradation (<20% degradation) in an inhefg@odegradability test equivalent to the

OECD TG 302 series would provide sufficient infotiaa to confirm persistence without the need

for further simulation testing. The tests provigaimum conditions to stimulate adaptation of the
micro-organisms thus increasing the biodegradaimential, 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 intégpien of such tests, however, since for example
a very low solubility of a test substance may redtlee availability of the substance in the test
medium. These issues are discussed in more detd#étions R.7.9.4 and R.7.9.5 of theidance

on IR&CSA Chapter R.7b

Tests on simulation of biodegradation

The simulation tests as described in OECD TGs 308,and 309 address the fate and behaviour of
a substance as it may be expected in the environm&ading information about partitioning in the
test system, primary or complete degradation, gdieor behaviour and route of degradation
(degradation products). The endpoints usually adeek are primary or ultimate degradation rate
and degradation half-lives or DT50s for the comparits included in the test system as well as the
route of degradation, metabolites and bound residmeaddition, a mass balance is included and
therefore possible losses from the test systenrmguhie test period can also be quantified. It sthoul
be noted that for comparison to the P criteria @slymates of degradation half-life are appropriate
When the kinetics of transformation are biphasion-first order DT50s calculated from these
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studies must not be compared to these triggers. r&Vikeetics are biphasic, dividing an
appropriately estimated DT90 by 3.32 gives a h#df-estimate that can be compared to the P
criteria. This “rule” is proposed in the Guidanceoddment on Estimating Persistence and
Degradation Kinetics from Environmental Fate Stada Pesticides in EU Registration (European
Commission DG-SANCO, 2006). It is recommended toscidt this guidance document for in-depth
analysis of simulation degradation test results.

Before testing, the compartment of concern need$®etodentified in order to decide which
simulation test is the most appropriate methodafdressing degradation especially for difficult
substances. This is discussed later on in thisagael

Tests should report the degradation rate in eadafiumedetermined through mineralisation, e.g.
volatile **C, and/or direct substance analysis. Where possibfiell 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 must also be determinadd/or evaluated as regards their possible PBT/vPvB
properties. Where only degradation of the parebst&unce 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 Sectiond.&Rahd R.7.9.5 of th@uidance on IR&CSA
Chapter R.7h

Please note that the Member State Committee has i@k a convention to require new simulation
degradation studies to be carried out around nepittavalues and at 12°C, which is understood as
the mean temperature of European surface watersordiagly, temperature correction of
degradation half-lives from already available stuelsults to 12°C is recommended. In the absence
of equations/models reflecting temperature depereleh biodegradation, the Arrhenius equation
as provided under the section on “Temperature dipee of hydrolysis” of this Guidance (or a
similar appropriate equation designed to normalisgsico-chemical degradation rates) can be used
as a possible means of normalisation.

Another issue to address is whether parent molecule their degradation products, via their
interaction with sediment or soil organic matteccdree bound to or entrapped in the organic
matrix. The environmental significance of bounddass 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 of th&uidance on IR&CSAChapter R.7p.

Assessment of abiotic degradation data

Abiotic degradation tests are not required in a$easment for readily biodegradable substances, or
for substances shown to be (ultimately) degrade@mhanced” biodegradation tests and modified
ready biodegradability tests, or for a substandé widegradation half-life in a simulation test not
fulfilling the P-criterion. If abiotic degradatidests are available, there may be a need to asess
properties of abiotic degradation products againstscreening P, B and T criteria (see Sections
R.7.9.4. and R.7.9.5 of tieuidance on IR&CSAChapter R.7h

There are several abiotic degradation/transformapoocesses in the environment to consider
including hydrolysis, direct and indirect photodasdgtion, 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 effectivelyaguatic, sediment and soil compartments but it
is, however, noted that there are substances reatdst 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
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to be evaluated carefully in context with otherormhation on the substance, such as partitioning
and ionising properties.

The tests used and their interpretation are atudised in Sections R.7.9.4 and R.7.9.5 of the
Guidance on IR&CSAChapter R.7b

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 bealdvunadetail in Sections R.7.9.4 and R.7.9.5 of the
Guidance on IR&CSAChapter R.7b

Biodegradation QSAR models — screening

Generally it is recommended to consider both tHelation 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 of taidance on IR&CSA Chapter R.6,
http://echa.europa.eu/web/guest/quidance-docungeidsihce-on-information-requirements-and-
chemical-safety-assessmgent

(Q)SAR estimates may be used for a preliminary tileation of substances with a potential for
persistence. For this purpose the combined usesofts of three estimation models in the EPI suite
(US-EPA 2000) is suggested as described laterisnsettion in Explanatory Note 5 to the ITS for
persistence assessment.

Other QSAR approaches

Pavan and Worth (2006) describe a number of madelsapproaches that specifically address the
issue of identifying structures that meet or domeet the P criteria.

An approach based on consensus modelling has Iseehim the Canadian exercise, screening the
DSL' (Arnot et al, 2005). In this approach the authors recommendoltmving 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 arenayally consistent with the
CATABOL results.

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

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

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

For specific classes of chemicals it may also bssite to run specific QSARs. For example
HCBIOWIN, based on hydrocarbons (Howatal, 2005), alcohols (Yonezawa and Urushigawa,
1979a),n-alkyl phthalates (Yonezawa and Urushigawa, 1978hiprophenols and chloroanisoles
(Banerjeeet d, 1984), para-substituted phenols (Pargt d, 1983), andmetasubstituted anilines
(Pariset al, 1987).

16 DSL: Domestic Substance List which is a comprsheninventory of known substances in Canadian cernen
(past and current) and currently includes approteig24000 substances.
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The use of QSAR model predictions are of particuidevance and interest when assessing multi-
constituent substances for which it may often bécdit to find or even to generate test data on
relevant individual constituents (including impie#) due to practical and cost implications.

Abiotic degradation models

There are very few software models available fadpmting aquatic photodegradation, and a few
published models (Peijnenbueg al, 1992, Stegemaet al, 1993). These are reviewed in Section
R.7.9.4 of theGuidance on IR&CSAChapter R.7l(seehttp://echa.europa.eu/web/guest/guidance-
documents/quidance-on-information-requirements-@mmnical-safety-assessment

Choice of compartment for simulation degradaticting

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

For a PBT and vPvB assessment, the identificatfotme relevant environmental compartment(s)
and, hence, the subsequent selection of suitablgaion 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, logels, Kp) significantly influencing the environmentaité of the substance.

A flow diagram for selecting the appropriate enmirtental compartment(s) and the subsequent
selection of simulation test(s) is illustrated e tITS described below. The Kp (sediment) may be
used as an indicator of whether testing in a wsgeliment system may be warranted, e.g. it may be
considered to include an aquatic sediment simulaget in addition to a pelagic simulation test for
substances with Kp (sediment) > 2000. Results frontti-media modelling (e.g. Mackay level 3
models) could also be explored in order to evaltia¢eenvironmental compartment(s) of primary
concern. It is noted that the results of such nmodkbuld be used with care as they strongly depend
on the relative size of the environmental compantisi@nd the emission parameters employed in
the modelling. Contrary to the result of Mackaydet modelling, Mackay level 3 modelling is also
dependent of the release pattern (fraction of eandsetween air, water, soil) and thus also on the
use of the substance. Nevertheless a case-by-cakmtion of the results of such models may be
useful and may even indicate whether or not pesanvironmental compartments (e.g. open sea)
may be exposed to a significant extent (i.e. indica 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 relevantdies 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 deeel in this context which
includes a level Ill multimedia model that is reggptative of the 9 models in the comparison study
and presents model results in the format recomntehygehe OECD expert group (OECD, 2006b).
This tool might be useful to assess the distrilbutid the substance over different environmental
compartments.

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

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

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

a. If the substance has a degradation half-life irre2rdays it may have a potential for long range
atmospheric transport (see the Stockholm convemmimROPS) and may be deposited to remote
areas. For such substances information on degoadatihe expected receiving compartment(s)
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is recommended. One obvious possibility is to setesimulation degradation test based on
open-ocean conditions i.e. a test with low orgdo@ding, low bacterial density and high
salinity (“ocean die-away test”) according to OETOG 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. $hhere will be a limited potential for long
range atmospheric transport. Depending on the heawf the chemicals (e.g. adsorption) it
should be considered if the volatility of the saste is sufficiently high to consider that the
substance will not be present in the other enviremiad compartments (e.g. water).

When significant atmospheric transport can be radetas a distribution process on the basis of
multimedia modelling or due to a short degradakiat-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 resgectdiments. The surface water environmental
compartment receiving the bulk of the input voluafea chemical should be focused upon. This
requires an adequate knowledge of production, supiske, discharge and losses of the substance.
In those situations where there is a direct disphéo the marine environment, estuarine or coastal
water compartments should be selected as the foasige simulation test design.

Simulation studies on ultimate degradation in stegfavater are warranted unless the substance is
highly insoluble in water - If a substance is higimsoluble 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 vdficdit to establish a reliable degradation curve
in the study.

Furthermore the relevance of such a study, evéncduld 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 cendhis study if the water solubility of the
substance is well below 1 pg/L. The surface watensformation test (OECD TG 309)
recommends using a test substance concentratiadhedinetic part of the study in a range which is
environmentally realistic i.e. in a range “lessrttiato 100 pg/L”. REACH does not contain any
other specifications on when a surface water degi@u simulation test should not be performed if
the CSA indicates the need. The reason why may keelthat generally surface water will be
exposed significantly if the water solubility ofettsubstance is not very low and if emissions and
losses to the environment occur.

Soil/sediment simulation degradation testing is rewatied if direct or indirect exposure to the
substance is likely. Soil and sediment degradasiomulation tests should only be considered if
these compartments are directly exposed (cf. theseon characteristics of the chemical) or if they
are indirectly exposed due to the environmenta &aracteristics of the substance. The latter case
includes, when the substance is released to suwWater but due to high sorption partitions to the
sediment or to STP sludge, which is spread on soil.

Once the appropriate simulation test(s) have bdentified and conducted, the data need to be
interpreted to determine environmental degradatialfi-lives. Guidance on how to interpret data
from simulation test is available in Section R.Z.8f theGuidance on IR&CSAChapter R.7h(see
http://echa.europa.eu/web/guest/guidance-docungemtsihce-on-information-requirements-and-
chemical-safety-assessmgent

In the ITS for persistence assessment describemvbiglis indicated which types of simulation
degradation tests should be considered based mse@vgpattern. The information in Table R.11-5
below presents the criteria for the assessmenteddigience (P/vP) and identifies relevant test
systems for determining environmental degradatedfilives.
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Table R.11-5: Persistence (P/vP) criteria accordingp Annex Xlll and related simulation tests.

According to REACH, Annex XlII, | According to REACH, Annex XIll, | Biodegradation simulation tests

a substance fulfils the P criterion a substance fulfils the vP criterion | from which relevant data may be

when: when: obtained include:

The degradation half-life in marine | The degradation half-life in marine, | OECD TG 309: Simulation test —

water is higher than 60 days, or fresh- or estuarine water is higher | aerobic mineralisation in surface
than 60 days, or water

The degradation half-life in fresh- 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
sediment is higher than 180 days, of fresh- or estuarine sediment is higheranaerobic transformation in aquatic

The degradation half-life in fresh- or| than 180 days, or sediment systems

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
higher than 120 days higher than 180 days anaerobic transformation in soil

Conclusion on the endpoint: ITS for persistencesssent

A strategy for degradation testing in the context RBT/VPvB assessment is proposed in
Figure R.11-3. Such a strategy requires a tierguaggh to testing including the use of simulation
testing methods unless a substance, if relevamdbais weight-of-evidence judgements, has been
shown to be or not to be persistent.

Available data consisting solely of screening infation can be employed to derive a conclusion
mainly for “not P and not vP” or “may fulfil the Br vP criteria”. For deriving an unequivocal
conclusion “P” or “vP”, higher tier information gerally needs to be available. However, in certain
cases it may be possible to draw a conclusion fPVB” based on screening information only..
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Figure R.11-3: Integrated Testing Strategy for perstence assessment — maximising data use

and targeting testing.
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Conclusion on Persistence - Explanatory Notes to ¢hFlowchart

1. Evidence of ready biodegradationlf-the substance is readily biodegradable, oréf ¢thiteria
for ready biodegradability are fulfilled with theaeption of the 10-day window, there is no
reason to perform further biodegradation testdierPBT/vPvB assessment. The conclusion
is that the substance does not fulfil the critéoaPersistence (P) (see Sections R.7.9.4 and
R.7.9.5 of the Guidance on IR&CSA, Chapter R,7b
http://echa.europa.eu/web/guest/quidance-docungeidsihce-on-information-requirements-
and-chemical-safety-assessnent

oO~NO OGP WN B

9 2. Evidence of hydrolysis H significant and substantial abiotic degradati@s been confirmed

10 and the hydrolysis transformation products havenbagsessed and concluded not to be
11 PBT/vPvBs and it is certain that the fate propserixé the substance do not attenuate the
12 hydrolysis rate in sediment or soil, no furthertites of degradation is required for the
13 PBT/vPVvB assessment. Additional studies, e.g. exiagithe influence of dissolved organic
14 carbon on hydrolysis rates, may be necessary wadadhis certainty. The degradation half-
15 lives obtained in a hydrolysis test have to be caeag to persistence criteria of Annex XIII
16 (i.e. a substance fulfils the P(vP) criterion if,™> 40 (60) days). Careful consideration will
17 need to be given to the formation of stable degradaroducts with PBT/vPvB properties.
18 An attempt should be made to identify at least aegtion products of >10% of the
19 concentration of the parent substance (see Seddoh8.4 and R.7.9.5 of tH@uidance on

20 IR&CSA, Chapter R.7bat the end of the test. The relevance of degi@iaroducts for the
21 PBT/VPVB assessment should, however, be assessededoadation products present in
22 concentration o& 0.1% (w/w) at the end of the test (either one bg @ the identity is

23 known, or as substance group if not).

24 3. Other evidence indicating non-persistencef the substance is confirmed to degrade in other
25 biodegradation screening tests than the testsefmdyr biodegradability, the results may be
26 used to indicate that the substance will not pensie environment. For example, a result of
27 more than 60% ultimate biodegradability (ThOD, L@volution) or 70% ultimate
28 biodegradability (DOC removal) obtained during 2&ysl in an enhanced ready
29 biodegradability test may be used to indicate that criteria for P are not fulfilled (see
30 Sections R.7.9.4 and R.7.9.5 of taidance on IR&CSA, Chapter R)7brhis is also
31 applicable to standardised marine biodegradabiésts (OECD TG 306, Marine GO
32 Evolution test, Marine BODIS test, and the Marin@,Gleadspace test).

33 Before concluding under consideration of Explanatdotes 3 — 6(a) that a substance is “not P"
34 or "not vP”, it should be carefully examined if theexists conflicting evidence from
35 monitoring data (see Note 9 for more information).

36 4. Assessment of inherent biodegradation test dat&Results of specified tests of inherent
37 biodegradability, i.e. only Zahn-Wellens test (OECB 302B) or MITI Il test (OECD TG
38 302C) may be used to confirm that the substancs rauidulfil the criteria for P provided that
39 certain additional conditions are fulfilled. In th&ahn-Wellens test, a level of 70%
40 mineralization (DOC removal) must be reached withidays, the log phase should be no
41 longer than 3 days, and the percentage removhekitest before degradation occurs should be
42 below 15% (pre-adaptation of the inoculum is ntiveéd). In the MITI Il test, a level of 70%
43 mineralization (Q uptake) must be reached within 14 days, and theplmase should be no
44 longer than 3 days (pre-adaptation of the inoculsimot allowed). If test results are available
45 showing that a substance is not inherently biodtajske under the mentioned conditions this
46 is a clear indication that the substance will natdbgrade in the marine environment and,
a7 hence, must be regarded as persistent.
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1 5. Use of (QSAR (both QSARs and SARs) estimatesSuch estimates may be used for

2 preliminary identification of substances with agxdtal for persistence (see as well Section

3 above). The combined results of the three freejlable estimation models BIOWIN 2,6 and

4 3 in the EPI suite (US-EPA 2000) may be used dsvist

5 * Non-linear model prediction (BIOWIN 2): does nobtlegrade fast (probability <

6 0.5) and ultimate biodegradation timeframe predic(BIOWIN 3):> months (value

7 < 2.25),or

8 * MITI non-linear model prediction (BIOWIN 6): doesoin biodegrade fast

9 (probability < 0.5) and ultimate biodegradationeifname prediction (BIOWIN 3}
10 months (value < 2.25)
11 When the QSAR predictions using these models disble and the estimation results clearly
12 indicate that the substance is not persistenthéarinformation will normally not be required
13 for the PBT and vPvB assessment, and it may badmmes! as not fulfilling the criteria for P.
14 This implies that borderline cases should be cyeéxamined, e.g. when the estimate of the
15 ultimate degradation time gives a result in thegea2.2 to 2.7 (see Sections R.7.9.4 and
16 R.7.9.5 of the Guidance on IR&CSA, Chapter R,7b
17 http://echa.europa.eu/web/guest/guidance-docungemisihce-on-information-requirements-
18 and-chemical-safety-assessmeNote however that in any case all other existing reliable
19 QSAR predictions, read across and test data infotomahould be considered for deriving a
20 conclusion regarding the persistence status ofutbstance (see the other boxes regarding the
21 various types of other potentially available infation).
22 6. Use of pure culture data- The data derived from studies with pure culezaanot on its own
23 be used within persistence assessment, however thess of data should be considered as
24 part of the weight-of-evidence approach.
25 6.a Use of other abiotic data Data derived from these studies (e.g. photasgion, oxidation,
26 reduction) cannot on their own be used within [meesice assessment, but may be used as part
27 of a weight-of-evidence approach.

28 7. Identification of the environmental compartmemtf exposurefor simulation testing (see sub-
29 sectionChoice of compartment for simulation degradaticstiteg above).

30 8. Evaluation of simulation test data In order to evaluate the outcome of the simaiatest the
31 following information is required:

32 a. Test conditions

33 b. First order, pseudo-first order rate constant, aegpion half-life or DT50

34 c. Length of the lag phase

35 d. Fraction of mineralised label, and, if specific lgsas are used, the final level of primary

36 degradation

37 e. Mass balance during and at the end of the study

38 f. Identification and concentration of major transfatian products, where appropriate
39 g. An indication of the level of bound residues

40 h. A proposed pathway of transformation, where appabgr

41 I. Rate of elimination (e.qg. for risk assessment psegp

42 9. Evaluation versus the P and vP criteria

43 Before concluding finally that a substance is “i®t or "not vP” it should be carefully
44 examined if there exists conflicting evidence franonitoring data either from national
45 monitoring programmes of Member States or inteamatily acknowledged organisations such
46 as e.g. OSPAR or the Danube Convention. For exarfipténgs of significant concentrations
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of the substance under consideration in remotepaistine environments such as the arctic sea
or Alpine lakes need to be scrutinized carefullytteesy may be evidence of high persistence.
Also, significant concentrations of the substamckigher levels of the food chain in unpolluted
areas may indicate high persistence (beside a fltéo bioaccumulate). If such evidence
indicates that the substance may be persistetigefuinvestigations are required.

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

This section deals with assessment of bioaccunounladiccepted for use in the PBT and vPvB
assessment and further provides guidance on hawvaluate whether a substance meets the B or
the vB criteria. To this end, the section comprsekecision scheme on how to use data of different
experimental tests as well as non-testing inforomatiFor a B and vB assessment all available
relevant information should be taken into accoditis comprises results from bioaccumulation
experiments, monitoring data from the field andrnfation from toxicity studies on accumulation
as well as other testing and non-testing indicatiomf bioaccumulation. Where
bioaccumulation/bioconcentration factors are presgrefforts should be made to present these in
relation to whole body concentrations and the \@kleould preferably be normalized as well, e.g.
to lipid content. In some cases, e.g. because eofaisence of data relevant for normalization, it
may, however, be necessary to investigate and hese tfactors related to tissue/organ specific
concentrations. In those cases, a rationale ferteference must be provided.

Guidance on the evaluation and validation of bestihg data and non-testing information can be
found in Section R.7.10 of theGuidance on IR&CSA, Chapter R.7(see
http://echa.europa.eu/web/qguest/guidance-docunggndshce-on-information-requirements-and-
chemical-safety-assessmpent

Experimental aquatic bioconcentration factor (B@&ia

In line with Annex 1 of the OECD TG 305, the fallmg definitions are used in this guidance:

» The bioconcentration factor (BCF) at any time dgrihe uptake phase of this accumulation
test is the concentration of test substance infenfish or specified tissues thereof @
mg/kg) divided by the concentration of the chemiicakhe surrounding medium {Cas
mg/L). BCF is expressed in LRgPlease note that corrections for growth andstaadard
lipid content are not accounted for.

 The steady-state bioconcentration factor (B&Floes not change significantly over a
prolonged period of time, the concentration of k&t substance in the surrounding medium
being constant during this period.

* The kinetic bioconcentration factor (BHs the ratio of the uptake rate constant,tt the
depuration rate constant; ki.e. k/k, — see corresponding definitions in Annex 1 of the
OECD TG 305). In principle the value should be camaple to the BCés (see definition
above), but deviations may occur if steady-state wacertain or if corrections for growth
have been applied to the kinetic BCF.

e The lipid normalised kinetic bioconcentration facBCF¢_) is normalised to a fish with a
5% lipid content.
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« The lipid normalised, growth corrected kinetic wocentration factor (BG&L) is
normalised to a fish with a 5% lipid content andreoted for growth during the study
period as described in Annex 5 of the OECD TG 305.

» The biomagnification factor (BMF) is the concentyatof a substance in a predator relative
to the concentration in the predator’s prey (ofjoat steady-state.

* The dietary biomagnification factor (dietary BMB)the term used in the OECD TG 305 to
describe the result of dietary exposure test, inclwlexposure via the aqueous phase is
carefully avoided and thus the dietary BMF fromsthest method cannot directly be
compared to a BMF value from a field study (in whimoth water and dietary exposure may
be combined).

Bioconcentration data from controlled laboratorypesments can be used in assessing the
bioaccumulation potential of a substance. For exem@ECD TG 305 I: Aqueous Exposure
Bioconcentration Fish Test (OECD, 2012) or an egjeint test protocol in fish is preferred for
producing experimental bioconcentration data. Vadisults from this test can be used directly for
comparison with the B and vB criteria. Neverthelesss underlined, that in addition to BCF
values, other relevant information should be casr®d. The REACH Annex Xl Introduction
requires all other available bioaccumulation datdge taken into account in a weight-of-evidence
determination using expert judgement to derivectireclusion.

Also use of other taxonomic groups than fish (engssel bioconcentration test ASTM 2003) is
possible for measuring bioconcentration in the #quenvironment. Furthermore, in case &, l&s
screening information is considered likely to bdialde for estimating the bioaccumulation
potential of a substance while still some experitalemformation is needed to refute or confirm
this assumption, the OECD TG 305-II: Minimised Aque Exposure Fish Test may also be used to
assess B or vB.. Conditions for selecting the miséth 305-11 instead of the 305-1 are described in
the OECD TG and it should be noted that the 308dkt can also be used within those conditions
for the bioaccumulation assessment.

Bioconcentration can be tested experimentally fdrstances that are water soluble to an extent
allowing that the exposure concentration(s) camb@tained constant throughout the uptake phase
of the test. A proper analytical method should bilable to measure the test substance
concentration not only in the animal tissues babah water at the used test concentrations that
should always be below the water solubility limit the substance. In bioconcentration tests
accumulation via the water phase must be the anlterof exposure and any accumulation via feed
must be avoided.

The aim of the bioconcentration testing is to paeda reliable estimate of how much substance
could concentrate from the aquatic compartmeg) (€ fish (G) so that a bioconcentration factor
(BCFsg) can be calculated by using ratig@, at steady-state. A B&alue may also be calculated
as the ratio of the uptake rate constan}j énd the depuration rate constani),(ithis approach is
especially useful in those cases in which steaatgss not reached during the uptake phase. If
uptake follows first order kinetics and the B{ghvas really based on steady state data, both
methods should lead to the same result. If the B&Fsignificantly different from the BGl
growth dilution and loss process should be spetificchecked, and the B should be used.
BCFK is preferred for PBT substances due to i) the slometics possibly leading to non-
equilibrium, and especially ii) the correction fgrowth dilution, which is not included in the
BCFss More emphasis on BGHks also given in the OECD TG 305.
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Normally, the concentration of the test substamcéish tissues should be lipid normalised. A 5%
lipid normalisation as recommended in OECD TG 30&ufd be performed unless it is evident that
the substance does not primarily accumulate id ligsues; growth dilution, see below, should also
be considered in the BCF estimation. A justificatie needed in case no normalisation is carried
out.

The increase in fish mass during the test will itdsua decrease of the test substance conceniratio
in growing fish (= growth dilution) and thus the BGnay be underestimated if no correction is
made. Growth dilution may affect both B&gfand BCk. No agreed method is available to correct
BCFssfor growth. Therefore the BGFshould also be calculated and corrected for graiitiion,
BCFy, if data allow an estimation. The OECD TG 305taors a procedure for growth correction.

It should be noted that a valid fish BCF > 20006600 indicates significant accumulation in the
test organism. This means that the substance isedefis “B” or “vB” regardless of whether
biomagnification or trophic magnification occurshig is because the fish itself is assumed to
experience adverse perturbation through the uptaklestorage of the chemical. This could cause
unpredictable effects on the organism and popuiabibthe organism. In turn this has unknown
impacts on the food chain, for example due to reddood for predators.

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 for whismot possible to establish aqueous exposure
reliably and/or potential bioaccumulation may bedaminantly expected from uptake via feed (e.g.
for substances with extremely low water solubilityd high K, which will usually dissipate from
water to organic matter). For strongly hydrophotubstances (log §§> 5 and a water solubility
below ~ 0.01-0.1 mg/L), testing via agueous exposuiay become increasingly difficult. However,
an aqueous exposure test is preferred for substahae have a high logdl but still appreciable
water solubility with respect to the sensitivity afailable analytical techniques, and for which the
maintenance of the aqueous concentration as weahesnalysis of these concentrations do not
pose any constraints. Also, if the expected fishceatration (body burden) via water exposures
within 60 days is expected to be below the detadtmit, the dietary test may provide an option to
achieve body burdens that exceed the detectiotslifoi the substance. The endpoint for a dietary
study is a dietary biomagnification factor (diet&@¥IF), which is the concentration of a substance
in predator (i.e. fish) relative to the concentratin the prey (i.e. food) at steady state.

Annex 8 of the OECD TG 305 summarises some appesaithestimate 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 trarspanf the dataset. The tentative values should
be considered as part of the body of evidence nabdised as the only values from which to draw
conclusions in the assessment. For poorly solubtepolar organic substances first order uptake
and depuration kinetics is assumed, and more conkptetic models should be used for substances
that do not follow first order kinetics.

Experimental sediment bioaccumulation data (expsmi@ Bioaccumulation Factors BAF and
BSAF for sediment)

In line with Annex 1 of the OECD TG 315, the follmg definitions are used in this guidance:

» The bioaccumulation factor (BAF) at any time duringe uptake phase of this
bioaccumulation test is the concentration of tegisgance in/on the test organism (€
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gekg® wet or dry weight) divided by the concentrationtioé substance in the surrounding
medium (G as g-kg' of wet or dry weight of sediment). In order toaefo the units of €
and G, the BAF has the units of kg sedimentékgorm.

* The steady state bioaccumulation factor (BAFsdhésBAF at steady state and does not
change significantly over a prolonged period ofdjrthe concentration of the test substance
in the surrounding medium {@s gekd' of wet or dry weight of sediment) being constant
during this period of time.

* Bioaccumulation factors calculated directly frome thatio of the sediment uptake rate
constant divided by the elimination constant kine#ite constants {lkand k, respectively -
see Annex 1 of the OECD TG 315) are termed kiri@daccumulation factor (BAB.

 The biota-sediment accumulation factor (BSAF) i® thpid-normalised steady state
concentration of test substance in/on the testnmsga divided by the organic carbon-
normalised concentration of the sediment at ststatg. G is then expressed as g*ktipid
content of the organism, ands @s gekd organic content of the sediment. BSAF is
expressed in kg sediment OCskgyorm lipid content.

The units of the concentration values used fordaleulations must all be related either to dry
weight or to wet weight. The unit used should bgoreed. Optimally, calculations based on both
the wet and the dry weights are presented.

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

bioconcentration test result (including the fiskedang method) is not available, or when exposure
from sediment is expected to be more relevant tian the water column. It should be considered
that (soil or sediment) invertebrate species ineg@nhave a lower metabolic capacity than fish
species. Bioaccumulation in these invertebrates tmexgfore be higher than in fish under the same
exposure conditions and this situation should besiciered in a weight-of-evidence approach.

The OECD TG 315 Bioaccumulation in Sediment-dwegliBenthic 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 beted that it has not been validated in ring
tests at the time of writing. The bioaccumulatiantér (expressed in kg wet (or dry) sedimeritskg
wet (or dry) worm) is the main relevant outcome ar&h be reported as a steady state
bioaccumulation factor BAE or as the kinetic bioaccumulation factor (BAFIn both cases the
sediment uptake rate constag(dxpressed in g wet (or dry) sedimenttkaf wet (or dry) worm d

1, and elimination rate constant (expressed in't) should be reported as well. The biota-sediment
accumulation factor (BSAF) is the lipid-normalisst¢ady state factor determined by normalising
the BAFK and should be additionally reported for highlyolphilic substances.

OECD TG 315 recommends the use of artificial sedim$é natural sediments are used, the
sediment characteristics should be specificallprega. For lipophilic substances, BAFs often vary
with the organic carbon content of the sedimenpidally a substance will have greater availability
to the organism when the sediment OC is low, coepé&r a higher OC. It should be considered to
test at least two natural sediments with differ@rganic matter content, the characteristics of the
organic matter, in particular the content of blacérbon, should be reported. To ensure
comparability of results between different sedinseiat BSAF is derived from a BAF by using a
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normalised OC content of 2%. This value is choseset on the standard artificial sediment used in
OECD sediment toxicity tests. This allows teststba same substance and tests on different
substances to be comparable. The load rate shauldsblow as possible and well below the
expected toxicity, however it should be sufficidot ensuring that the concentrations in the
sediment and in the organisms are above the datdatiit throughout the test.

Relevance of bioavailability of the substance fa test organism should also be considered and if
relevant and possible the BAF should be correatethie bioavailable fraction.

It should be noted that at the present time ibispossible to give any threshold values for BAH an

BSAF in sediment as currently there are not enosgntific data available. A case-by-case
assessment based on expert judgement of the hgiand relevance of the available information

is required in order to be able to give BAF and BSAlues an appropriate weight in the B and vB
assessment.

In addition to the BAF and/or BSAF factors, othedications such as bioaccumulation process not
reaching the steady state at the end of the expgseniod or a low depuration rate are relevant
when considering, with a weight-of-evidence apphoashether B or vB criteria are fulfilled.
Substances having background sediment concentsatiod adaptable uptake mechanisms require
careful consideration.

Experimental soil bioaccumulation data (experimeBi@accumulation Factor BAF soil)

In line with Annex 1 of the OECD TG 317, the follmg definitions are used in this guidance:

» The bioaccumulation factor (BAF) at any time duringe uptake phase of this
bioaccumulation test is the concentration of tegistance in/on the test organism, (€
gekg® dry weight of worm) divided by the concentratiditite substance in the surrounding
medium (G as gekg" of dry weight of soil); the BAF has the units af wet (or dry) soilekg
! wet (or dry) worm.

* The steady state bioaccumulation factor (BAFsghésBAF at steady state and does not
change significantly over a prolonged period ofdjrthe concentration of the test substance
in the surrounding medium {@s gekg" of dry weight of soil) being constant during this
period of time.

* Bioaccumulation factors calculated directly frone tfatio of the soil uptake rate constant
and the elimination rate constant; @nd k,) are termed kinetic bioaccumulation factor
(BAFk).

* The biota-soil accumulation factor (BSAF) is thgidrnormalised concentration of the test
substance in/on the test organism divided by tgarac carbon-normalised concentration of
the test substance in the soil at steady statés @en expressed as g+kijpid content of
the organism, and {&as gekg organic content of the soil; the BSAF has the wupit kg
OC-kg" lipid.

The units of the concentration values used fordaleulations must be all related either to dry
weight or to wet weight. The unit used should bgoreed. Optimally, calculations based on both
the wet and the dry weights are presented.
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Bioaccumulation studies with terrestrial organismaspecially 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 alv@gh bioconcentration test result (including the

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

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

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

Earthworms and enchytraeids are the recommendeddaxc groups to be tested. The steady state
bioaccumulation factor (BAE) and the kinetic bioaccumulation factor (BAFare preferably
presented as dry/wet weight estimations and shdeldreported as well as the uptake and
elimination rates. For highly lipophilic substantks biota-soil accumulation factor (BSAF), which
is the lipid-normalised BAFss, should also be reggmhr The dependence of these values on the
concentrations of the substance in soil, and whedavant, the soil characteristics should be
specifically reported.

BAF and BSAF often vary with the organic carbonteom of the soil. Typically a substance will
have greater availability to the organism whengbi organic carbon content is low, compared to a
higher OC. To ensure comparability of results betwdifferent soils, a BSAF should be derived
from a BAF by using a normalised OC content of 9%is value is chosen based on the standard
artificial soil used in OECD terrestrial invertetgaoxicity tests. This allows tests on the same
substance, and tests on different substances ¢orbparable provided that the lipid content of the
organisms employed in the different tests is similé&e load rate should be as low as possible and
well below the expected toxicity, however it shoulsk sufficient for ensuring that the
concentrations in the soil and in the organisnabisve the detection limit throughout the test.

The relevance of bioavailability of the substance the test organism should also be considered
and if relevant and possible the BAF should beemed for the bioavailable fraction.

It should be noted that at the present time ibispossible to give any threshold values for BAH an
BSAF in soil as currently there are not enoughrgdie data available. A case-by-case assessment
based on expert judgement of the reliability arlevance of the available information is required in
order to be able to give BAF and BSAF values arr@mmte weight in the B and vB assessment.

In addition to the BAF and/or BSAF factors, indioas such as, a bioaccumulation process not
reaching the steady state at the end of the expgseniod, or a low depuration rate are relevant
when considering, with a weight-of-evidence apphoadhether the B or vB criteria are fulfilled. It
should be noted that organo-metals and other sutegavith background soil concentrations and
adaptable uptake mechanisms require particularsfalaconsideration.

Field data and biomagnification

In accordance with Annex | all available informatievidence on bioaccumulation, such as for
example field data, must be considered in a weidftgvidence approach. Indicators like
bioaccumulation factors (BAF calculated from monitg data, field measurements or
measurements in mesocosms of specific accumulatmorfood chains/webs expressed as
biomagnification factors (BMFs) or trophic magndton factors (TMFs) can provide
supplementary information indicating that the sabsé does or does not have bioaccumulation
potential (although the quantity and quality ofldielata may be limited and their interpretation
difficult): Furthermore, the information may be ds® support the assessment of persistency, in
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particular for possible long range transport ifngigant concentrations are found in biota in reenot
areas. If field data indicate that a substancdfectvely transferred in the food chain, this is a
strong indication that it is taken up from foodain efficient way and that the substance is notyeasi
eliminated (e.g. excreted and/or metabolized) leyditganism (this principle is also used in the fish
feeding test for bioaccumulation). A relevant BMIFTMF value higher than 1 (see alSection
R.7.10 of the Guidance on IR&CSA, Chapter RMtp://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@reical-safety-assessmentan also be
considered as an indication of very high bioaccathmh. For aquatic organisms, this value
indicates an enhanced accumulation due to additigpgtake of a substance from food next to direct
accumulation from water. However, as dietary amphic biomagnification represent different
processes than bioconcentration in aquatic organi8MF and/or TMF values <1 cannot be used
to disregard a valid assessment based on reli&bFe data indicating that a substance meets the
numerical B/vB criteria in Annex XIIlI.

To be able to compare BMF values in a direct arjdative 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 predalt should however be noted that non-
lipophilic substances may bioaccumulate by othechmrisms than partitioning/binding to lipids.
In such a case, another reference parameter ghidrcbntent may be considered.

In principle, BMF values are not directly relatexthe BCF values, and in fact BMFs and BCFs
represent complementary bioaccumulation pathwagsdEhain transfer and secondary poisoning
are basic concerns in relation to PBT and vPvB tamoss, therefore an indication of a
biomagnification potential can on its own be coesédl as a basis to conclude that a substance
meets the B or vB criteria but absence of suchaanagnification potential cannot be used to
conclude that these criteria are not fulfilled. §'r8 because a field BMF only represents the degree
of biomagnification in the food chain for which was measured. Biomagnification will vary
between food chains, so a low BMF in one food cliiias not mean that it will be low in other
food chains. Conversely, evidence of high biomagaiifon in one food chain is cause for
significant concern and it is then in accordancghwa cautious approach to assume that
biomagnification may also occur in other (unmeaguréood chains. The same applies for
bioaccumulation factors (BAF) calculated from fieldta (i.e. by relating concentrations in field
sampled aquatic organisms to the concentratioheir habitat). If such BAF values are above the
criteria for B or vB it should be considered whethi@s information is sufficient to conclude that
the substance meets the B or vB criteria.

Other testing data

In the following other testing information which gnébe relevant for the bioaccumulation
assessment are discussed. It should be noted freroutset that this other information does not
override valid information on aquatic bioaccumuation the substance if the aquatic data indicate
high bioaccumulation potential.

CHRONIC TOXICITY STUDIES WITH MAMMALS

If chronic toxicity studies with mammals are avhitg the complete absence of effects in the long-
term is an indication that the compound is eitieonically 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, efgriieg to non-testing information, to conclude in
a weight-of-evidence approach that a substandkely ito be not B or vB.
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TOXICOKINETIC STUDIES WITH MAMMALS

More direct information on the potential of a salpste to bioaccumulate can be obtained from
toxicokinetic studies with mammals, if availablefdrmation on the absorption efficiency from
such studies is relevant for PBT/VPvB assessniEhis. parameter indicates whether or not the test
substance is taken up from the digestive tradhdfsubstance is not taken up by mammals, or if
only trace amounts of the substance are incorpayrtiten it is also likely that the substance wit n
easily pass across fish gill membranes and thexefay not have a high bioconcentration factor
(BCF) in fish. Thus, such information may be usea iweight-of-evidence approach together with
non-testing information on molecular size to codeluthat the substance is not taken up in
sufficient amounts to meet the B or vB criteria.

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

information cannot be extrapolated directly to lbmanulation of the substance in aquatic
organisms such as fish, because mammals genemally & higher metabolic capacity than fish
(Sijm and Opperhuizen, 1989; Sighal, 1997). For further information see Section R.31)

Further data

In this section several types of non-animal da&& discussed that can be used in a weight-of-
evidence approach for the B and vB assessmentwalgen which the information on molecular
size (average maximum diameter and maximum moletemgth), molecular weight, logds, and
octanol solubility should be used is briefly addezsin the following (background information on
these parameters can be foundAppendix R.11-1). It should be noted from the outbat this
information does not override valid information aguatic bioaccumulation on the substance if the
aguatic data indicate high bioaccumulation poténtia

Other methods such as in vitro methods or biomenegitraction procedures may also be useful
and are mentioned briefly at the end of the section

READ-ACROSS WITH OTHER SUBSTANCES

If a valid BCF value for a structurally closely-attd substance is available, read-across can be
applied. When applying read-across two generallyoirtant aspects have to be considered, which

are the lipophilicity and the centre of metabolati@n for both substances. An important parameter

for PBT and vPvB assessment is the molecular gitgecsubstance since it has an influence on the

bioaccumulation behaviour (see Appendix R.11-1).

Care must be taken when lowering the value. FOPEBE& or vPvB assessment this will not pose a
problem if the known BCF value is already below @@ 5000. Hence, for the PBT or vPvB
assessment values obtained by read-across shouldenbased on BCF values well above the
criteria of 2000 and 5000 that then were corredeanwards to values below 2000 or 5000 (see
Section R.7.10.3.2 of the Guidance on IR&CSA, Chapter R.7¢c
http://echa.europa.eu/web/guest/guidance-docungemtshce-on-information-requirements-and-
chemical-safety-assessment

BCF-QSARs and other computer models may be usedjdad that the model is appropriate for
the chemical class (see Section R.7.10.3.2 of @hedance on IR&CSA, Chapter R,7c
http://echa.europa.eu/web/guest/quidance-docungeidsihce-on-information-requirements-and-
chemical-safety-assessmgent
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MOLECULAR SIZE AND W EIGHT

Information on molecular size can be an indicatrstrengthen the evidence for a limited

bioaccumulation potential of a substance. One pat@mfor molecular size is the maximum

molecular length of a substance. From a certainmmim length upwards it may be assumed that
the substance disturbs the entire interior strectofr the lipid bilayer of cell membranes and

therefore does not accumulate to a significant amoiue. has a BCF value lower than 2000.
Folding of long linear structures may alter theeefive length of the molecule of the substance,
which renders it more easily transferable acrods membranes. Therefore, the criterion for

molecular length should only be used in a weight\atlence approach together with other
information as described under "conclusion on tidpeint”. In conclusion, an assessor may justify
that, in certain cases when information on thecgiffe length and other information indicating a

low bioaccumulation potential is available, thetenion for B and hence also for vB as not being
met. It is noted, that there is no agreed cut-oifecon for molecular length available at the

moment and therefore the use of molecular lengttnasndicator of low bioaccumulation potential

needs to be well justified.

Another parameter that directly reflects the molacsize of a substance is the average maximum
diameter (Dmaxe). Very bulky molecules will less easily pass tlgbuhe cell membranes. This
results in a reduced BCF of the substance. Fronstutly of a diverse set of substances it appeared
that for compounds with a Dmgy:larger than 1.7 nkithe BCF value will be less than 5000.

Molecular weight is a parameter that is not disecéllated to the molecular size of a compound.
However, it is a parameter that can be easily obthifrom the molecular structure of a substance.
A molecular weight higher than 1100 g/mol is ani¢atbr that the aquatic BCF of the respective
substance is lower than 2000. If the substancemslecular weight higher than 700 g/Mol this is
an indicator that the BCF is below 5000. Togethe&h wther information this information can be
used in a weight-of-evidence approach to concludethe substance is not B/vB (see "conclusions
on the endpoint").

LOG Kow

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

Care must be taken in case a substance is knovamoé@cumulate 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 logJs.

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

At log Koy values between 4 and 5, log BCF increases lingdtlylog K. This linear relationship
is the basis for the B screening criterion of log, & 4.5. However, at very high log.i (>6), a
decreasing relationship between the two parameteisserved. Apart from experimental errors in

17 please note that the indicator value of 1.7 nittieraverage maximum diameter was derived usingiéseriptor
Dnax from OASIS. However, it appears from the EnviromtmAgency (2009) that the use of different softwarels
could lead to variable results for the same sulsstan
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the determination of BCF values for these very bgtiobic chemicals, reduced uptake due to the
increasing molecular size may play a role as vivdireover, the experimental determination of log
Kow for very hydrophobic chemicals is normally alsoryweuncertain due to experimental
difficulties. The reliability of modelled K, values > 10 is not known. Ideally the results efesal
model predictions should be considered. The aqug@E of a substance is probably lower than
2000 if the calculated log s is higher than 10. Given that none of the modalehexperimental
information in this range, more than one model &hde used to estimate theKvalue and the
results evaluated by expert judgement. If a log ¥alue indicates that the substance screens as
B/vB, but a registrant concludes it is not B/vB d&&son other data, there should be specific
reference to the REACH guidance indicating how saidonclusion was drawn. It should be noted
that neither a high Koc value nor low water solifpivalue can be used to argue that a substance
lacks significant bioaccumulation potential. Insteaese properties may influence the form of PBT
testing required.

OCTANOL SOLUBILITY

Octanol is often used as a surrogate for fish sipifith a low solubility in octanol, the logeland
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 octiaisso low that the maximum concentration levels
that can be attained in organisms do not reacHdestdficient to elicit any toxic effects, it careb
reasoned that such accumulation would not be oteron The concentration of a substance at
which the occurrence of toxic effects normally daa excluded is 0.002 mmol/L in n-octanol..
Furthermore, octanol solubility is only an indicafor substances accumulating in fatty tissues.
Finally, information on octanol solubility should particular be accompanied and complemented
by information on mammalian toxicity or toxicokimet 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 asganBecause metabolism is considered to be
the dominant mechanism of elimination of hydroplkobubstances, such in vitro tests have
potential to support the assessment of bioaccuronland 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 dédaee Section R.7.10.3d vitro data on aquatic
bioaccumulation of the Guidance on IR&CSA, Chapter R.7c
(http://echa.europa.eu/web/guest/guidance-docungeldsice-on-information-requirements-and-
chemical-safety-assessment

BIOMIMETIC EXTRACTION PROCEDURES

Biomimetic extraction procedures with semi-permeabkmbrane devices (SPMD) and solid phase
micro extraction (SPME) are used to mimic the wegaoisms 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 of tAeidance on IR&CSA, Chapter R.7¢

Conclusion on the endpoint

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

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

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

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

no direct data on bioconcentration (e.g. BCF, B&FBMF data) are available and the
substance has a log,)Khigher than 4.5, or the partitioning process iadmatic 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/vPVvB assessment)

In this further evaluation, non-testing data shob&l used in combination with supplementary
evidence to examine whether the substance potgmieets the B and vB criteria. Because non-
testing information generally is considered to bsuifficient 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-acroemfa structurally similar compound. These types
of information should be examined in a weight-oidewnce approach together with the non-testing
information on the substance to conclude whetherBhor vB criteria are met. This approach is
based on the report provided in Appendix R.11-1.

If the above mentioned supplementary informatioavailable, based on weight-of-evidence and
expert judgement a substance may be considereot & (ne. unlikely to have a BCF > 2,000 ) on
the basis of the following types of indicators:

1. an average maximum diameter (Dmax of greater than 1.7 nrhand a molecular
weight of greater than 1100 g/mol

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

3. a measured octanol solubility (mg/L) < 0.002 mmokLMW (g/mol) (without
observed toxicity or other indicators of bioaccuatian)

An indicator for considering a substance as pogsibt being vB (i.e. unlikely to have a BCF >
5,000) is, apart from indicators 2., and 3. above:

4. a Dmax aver of greater than 1.7 Hrplus a molecular weight of greater than 700
g/mol
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Indicators 1. & 4. recommended here as non-testiftgmation influence uptake and distribution
of substances. The log,K(2.) is a general indicator for uptake, distribatand excretion whereas
the octanol solubility (3.) reflects the potenfial mass storage, which might further prevent uptak
in significant amounts in the organism. Evidenceighificant uptake of a substance in vertebrates
after prolonged exposure is a contraindicationsiogithe above indicators.

Also, rapid metabolisation of a substance may #ead lower BCF value. Methods such as fish
liver S9 and fish hepatocyte assays might have pibkential 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 t/y, a bioaccumulation test is
mandatory (REACH Annex IX 9.3.2). The option of wiag the bioaccumulation test according to
Column 2 of REACH Annex IX can only be taken if timormation from the experimental test is
not required for the conclusion on the PBT/vPvBpamties.. Similarly, the standard aquatic
bioaccumulation test requirement cannot be adaptmbrding to REACH Annex Xl, if the
PBT/vVPVB assessment shows that abioaccumulatidrintesjuatic species is necessary (and it is
technically feasible). However, it is noted thaé thossibility to use information referred to in
REACH Annex Xl should be investigated in the franfethe PBT/vPVB assessment first before
proposing a bioaccumulation test. In that caseetrauation of the B and vB criteria for the PBT
and vPvB assessment should be performed simultalyeaith the assessment of the BCF value.
Detailed guidance regarding an ITS for BCF assessnsepresented in Section R.7.10 of the
Guidance on IR&CSA Chapter R.7c (see http://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@retnical-safety-assessmenfigure R.11-4

in this section should be seen as a detailed scéthe B-assessment block within the ITS.

If the tonnage produced or imported is below 1G0 mormally a bioaccumulation test is not
required and therefore a BCF value may not be @viail In that case it should be first considered if
the available testing and non-testing data aracserfit to conclude on the B-properties for those
substances produced or imported at <100 t/y ondédrumulation testing is needed and hence
required to draw a reliable conclusion.

If the weight-of-evidence approach described uri@enclusions on the Endpoint” is not sufficient
to draw a conclusion, the performance of an expantal bioaccumulation test or generation of
other appropriate bioaccumulation information guieed. However, before such a test is conducted
for assessing the B and vB criteria, the P criterstould be investigated in order to prevent
unnecessary testing of animals. Further bioaccuiounlgesting is only necessary, if the P criterion
has been confirmed to be fulfilled for the substanc

If a BCF test still must be performed, the OECD 3@-I test should be preferred. However, for
the purpose of the PBT/vPvB assessment, the miedrisst OECD TG 305-II test with less fish
may be considered, depending on a range of factolsding the required level of precision of the
determination of the BCF value for the particulabstance. The OECD TG 305 indicates some
criteria for selecting the minimised test. For amste, if it is estimated that the BCF-value may be
close to the threshold values of either 2000 foroB5000 for 'vB', the BCF determination by

18 The mitigating factors that are listed below orefer to the assessment of the B and vB criteriaé context of the
PBT and vPvB assessment. If bioaccumulation apfedss a critical parameter in the risk assessipmtess, it
could still be necessary to perform a bioaccummtatest, although this may not be needed from #ispgective of
the PBT and vPvB assessment.
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1 OECD TG 305-Il is not warranted because the resalf be associated with too much uncertainty.
2 Insuch acase an OECD TG 305-1 test would be appte.

3
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Generally start the B-assessment only if
the substance fulfils the P or vP criteria. If
only screening information is available to
the registrant, the P and B screening
assessment can be carried out in parallel.

There is sufficient
available information from:
- aquatic bioconcentration .
or bioaccumulation studies Test required acc. to Annex

(fish, fish dietary, mussels) or _ IXcol. 1(9.3.2) and test
- terrestrial or benthic accumulation studies or no “_not carried out (yet g
- detection of elevated levels in biota or
- studies on chronic toxicity on animals or
- results of assessment of the toxicokinetic behaviour or
- field data concerning biomagnification and
bioaccumulation

#{o conclude the B and vB assessment? P - b
(See also chapter R7c.) 2 7N

Indicators for lack of high bioaccumulation

] Indicators for hindrance of uptake

. No chronic toxicity for mammals and birds

. No uptake in mammalian toxicokinetic study
. Very low uptake after chronic exposure
.

~ Test waiving acc. to col. 2 s
S of Annexg|x or acc. to /,/Fyesx:"’ al_:;gicK;&:; > n *  Draaver>17.4 A plus a molecular weight >700
R Annex XI? e . (see R7c) (indicate: not vB) \ .
e  Dmax aver > 17.4 A’ plus a molecular weight >1100
S ~_ (indicate: not B)
T for hindered uptake and distribution in general
yes e  Log Kow> 10

. Octanol solubility <0.002 x MW plus no observed
chronic toxicity
Other indicators
. Read across with structurally similar substance

Log Kow>4.5

Annex XIII criteria no
fulfilled? :

Evidence of limited
bioaccumulation available?

Further testing/information
generation is required according to
Annex Xlll Section 2.1

o Conclude N Conclude
y B,vB - not B, not vB

Note that a weight-of-evidence approach must be applied at all steps of the ITS. The relevant constituents, impurities, additives and degradation/transformation products must be taken into account.

'Please note that the indicator value of 17.4 A for the average maximum diameter was derived using the descriptor Dma from OASIS. Indeed, it appears from the Environment Agency (2009) that the use of different

software tools could lead to variable results for the same substance.

Figure R.11-4: Integrated testing strategy for B-asessment
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R.11.4.1.3Toxicity assessment (T) [former R.11.1.3.3]

The toxicity criterion

According to Section 1.1.3 of Annex Xlll to REACH substance is considered to fulfil the toxicity
criterion (T) when:

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

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

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

For the assessment of aquatic toxicity, EC10 vahrespreferred compared to NOEC values for
deriving long-term toxicity to marine or freshwatgganism¥’.

The evidence of CMR and chronic toxicity specifedsbve does not only refer to substances that
are already classified accordingly (i.e. DSD R-gbm R45, R46, R48, R49, R60 — R63 or CLP
hazard statements H350, H340, H372, H373, H35060H8nd H362921 but also implies an
obligation to check whether the criteria for asgignthe respective classifications are fulfilled in
accordance with the provisions of Annex | to REACSEction 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 dataaxailable for birds these cannot be directly
(numerically) compared with the T criterion (seectgé® 1.1.3 to Annex XIll). However,
reprotoxicity studies or other chronic data on §jifithey exist, should be used in conjunctiorhwit
other evidence of toxicity as part of a weight-ofdence determination to conclude on the
substance toxicity (a NOEC af30 mg/kg food in a long term bird study shouldhis context be
considered as strong indicator for fulfilling thectiterion).

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

Due to animal welfare concerns, the general schadrtesting 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 itest non-vertebrate species if data from
invertebrates are equivalent to vertebrate dataencontext of the PBT/vPvB-assessment. This is
the case for aquatic toxicity testing but not tbe B testing. For determination of whether a

19 An OECD workshop (OECD 1998) recommended thatNB¥&EC should be phased out from international stahda
Indeed, concerns were expressed about decidindpandan the NOEC since it may not be sufficientlptective
because of the danger of false negatives. Accorttirthe Report of the OECD Workshop on Statistiaalysis of
Aquatic Toxicity Data (OECD, 1998), NOECs are leamdio misunderstandings, misinterpretations and G©B&re
statistically unfounded.

20 H360 and H361 here include also all the possibtalinations (e.g H360F, H360FD, etc).
21 See Annex VIl to CLP — (translation table fromssidication under DSD to classification under CLP)

22 The criteria for classification of substances amigtures in hazard classes and in their differioties is provided in
Annex | to the CLP Regulation, Mixtures must besslfied and labelled according to the CLP Regutatfoom 1 June
2015 but may be classified according to Directi98/45/EC until then.
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substance fulfils the criteria for aquatic toxi¢ignd in the absence of any long-term ecotoxicity
data on aquatic species, a 21 d daphnia reprodutdgi (OECD TG 211) would normally be the
preferred test to perform with the few exceptioesatibed later in this section where the results
from short-term tests can already lead to conclydhmat the criteria are fulfilled. Under most
circumstances, the T criterion of 0.01 mg/L (NOEGEE10) can be compared to results from tests
listed in REACH annexes VIl to X. Existing data rfroother equivalent test methods must be
assessed on a case by case basis based on thenesudations described in the effects assessment
methodology.

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 asetlsubstance 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 pilagpecies via the water phase. Tests with
sediment dwelling species may provide more useffigrimation on the toxicity of the substance in
the compartment in which it will be mainly foundowWever, 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 XIllII. A possible way to determine whetherdstance has equivalent toxicity in sediment to
that in the water column could be to extrapolate siediment toxicity value (e.g. NOEC) to a
pelagic toxicity value by assuming that sedimentdity occurs mainly through the pore water and
using the equilibrium partitioning (EqP) theory.eTEQP theory is normally used to calculate a
PNEG.dgimentfrom a pelagic PNEgr (See Section R.7.8 of tieuidance on IR&CSA, Chapter
R.7h http://echa.europa.eu/web/quest/guidance-docungeidsice-on-information-requirements-
and-chemical-safety-assessn)ent

However, the EgqP theory may also be used to backdede a NOEC or EC10 value of an existing
sediment test to a corresponding pelagic NOEC at(EChe pelagic NOEC or EC10 derived can
then be compared with the T criterion of 0.01 mgjiven in Annex XIlll. The sediment
concentration equivalent to a pelagic NOEC or E@4dl0e of 0.01 mg/L increases linearly with the
suspended matter-water partitioning coefficieni,{Kwaet (S€€ Section R.7.8 of ti@uidance on
IR&CSA, Chapter R.7b

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

RHO,,
NOEQ(ECLO) e, = 2 o INOEQ(ECLO) ..,

Equation 11-1
susp-water

NOEC(EC10)aer (Mg.L)

RHOyusp(bulk density of wet suspended matter expresskglin’)
Ksusp—watel(m3- m°)

NOEC(EC10%d wvt(Mg. kgt ")

It should be noted that since usually NQE@erived from experimental studies are given in dry
weight (as mg/kg dwt), therefore, where this is¢hee, a conversion to wet weight (as mg/kg wwit)
must be done before applying the equation 11-1. ddweversion factor from dry weight to wet
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weight is: NOEC(EC1Q}qwwt = NOEC(EC10)q au#4.62 (see Section R.16.6@haracterization of
environmental compartments of the Guidance on IR&CSA, Chapter R,16
http://echa.europa.eu/web/guest/quidance-docungendsihce-on-information-requirements-and-
chemical-safety-assessmgent

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

For substances with water solubility below 0.01 Imga chronic limit test Qseqji) Can be
performed at the spiked sediment concentrationishedlculated to be at equilibrium with the water
solubility limit of the test substance.

K
— | “susp-water .
Csedlim = Tqusp [Cwatersol 1000 Equatlon 11-2

C:Watersol (mg . El)

RHQysp(bulk density of wet suspended matter expresskglir?)
Ksusp—watel(m3- m-3)

Csed,lim (mg-kgl)

If no chronic effects are found from this limit teghe 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.7.8.10.1 of Geidance on IR&CSAChapter R.7b(see
http://echa.europa.eu/web/guest/guidance-docungemtsihce-on-information-requirements-and-
chemical-safety-assessmgnif chronic effects are found then this is adigator that T could be
met in a pelagic test and consideration shouldibengto further testing (although care has to be
taken at high spiking concentrations that the sesistance does not cause indirect effects, e.g. by
oxygen depletion as a result of biodegradation).

Use of QSAR data

Only a few QSAR models predicting chronic aquabixidity are available but further research on
the QSAR prediction of chronic toxicity may increa$eir predictive capacities. Therefore at the
current state of the art, QSAR models generallynseet to be applicable for an unequivocal
assessment of the T criterion. However, it shoulddted that the registrant is, within the frame of
Annex Xl to REACH, allowed to make use of QSARs whiegy are applicable.

23 The conversion factor of 4.6 is derived from tb#ofwing equation: NOEC(EC1Q)y wwt= (NOEC(EC10)eq dwt *
Fsolid,sp* RHOsolid) / RHQsp
with:

Volume fraction solids in susp. matter: Fsglige 0.1 My’ Msusp®

Density of the solid phas&HOsolid = 2500 kg Mg

Bulk density of (wet) suspended mattRHOy,s,= 1150 kg.ri?
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Screening information and screening criteria

If only screening information is available for tR8T/vPvB assessment, screening criteria listed in
Table R.11-6 can be used for screening. It shouldidied that these criteria are indicative and
further description on the application of thes¢ecia is provided below.

Table R.11-6: Screening criteria for toxicity.

Screening information*** Conclusion
Short-term aquatic toxicity (algae, | EC50 or LC50 < 0.01 mg/L**** T, criterion considered to be
daphnia, fish)* definitely fulfilled
Short-term aquatic toxicity (algae, | EC50 or LC50 < 0.1 mg/L**** Potentially T

daphnia, fish)**

* From acute tests

** From acute tests or valid/applicable QSARSs,

*** The screening assignments should always be idensd together for P, B and T to decide if thessaibce may be a
potential PBT/ vPvB candidate

**** These threshold values only apply for the atjop@ompartment

A substance is considered to potentially meet thier@ for T when an acute E(L)C50 value from a
standard E(L)C50 toxicity test (REACH Annexes VIIX) is less than 0.1 mg/L. In addition to
data from standard toxicity tests, data from rédialon-standard tests and non-testing methods may
also be used if available. These data should b&pkaty assessed for their reliability, adequacy,
relevance and completeness (se€hapter R.4 of the Guidance on IR&CSA
http://echa.europa.eu/web/guest/quidance-docungeidsihce-on-information-requirements-and-
chemical-safety-assessmgent

The toxicity criterion (T) for PBT assessment canbetdecided upon the basis of acute studies
alone. If the screening criterion is met, the saibse is referred to T testing and chronic studies a
needed unless E(L)C50 < 0.01 mg/L. Normally, thdirigsorder for conclusion on T based on
chronic data isDaphnia and then fisff. If the T-criterion is fulfilled by the chronic gde or
Daphniadata, a chronic fish test is not necessary andlghberefore not be carried out as it would
be an unnecessary vertebrate animal test.

For certain lipophilic substances (with a log,k5) acute toxicity may not occur at the limit bét
water solubility of the substance tested (or thghést concentration tested). In such situations,
chronic toxicity with a NOEC/EC10 < 0.01 mg/L cannetdxcluded, as these substances may not
have had sufficient time in the acute test to lgmiBcantly taken up by the test organisms and to
reach equilibrium partitioning. Therefore, it mayt the possible to draw a screening conclusion for
T (see decision tree for aquatic endpoints, stepst26 and Figure R.11-5).

In the absence of conclusive information on T, fdygances with very high lipophilicity, a weight-
of-evidence or grouping approach for long-term ¢dayimay be used to predict whether long-term
effects are likely to occur. If convincing evideriseavailable that aguatic toxicity is not expected
occur at < 0.01 mg/L, chronic testing may not ljuneed. Such evidence should be based on expert
judgement and weight-of-evidence of data includimgliable QSAR predictions/read-
across/grouping approaches indicating a narcoticdemof action together with measured low
chronic fish toxicity from a related substance. @nting information could be chronic data on

24 Algae are not mentioned here because chrogaealata (i.e. 72h NOEC) normally will be availalge it can be
easily obtained from the same 72h standard test Wwhich the acute endpoint (72h EC50) is derived.
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aguatic species such as, e.g., daphnids, algaediment dwelling species and/or low acute or
chronic mammalian and avian toxicity.

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

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

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

If it can be concluded that one taxonomic groupigsificantly more sensitive than the others, e.g.
because there is evidence for a specific mode twrgacahis sensitive group should be chosen for
chronic testing and conclusion on the T-propeftie no conclusive evidence for significant
differences in sensitivity between the groups canfdund the testing order as mentioned above
applies.

If the relevant test species is selected in accmelavith 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 long-test onDaphniaor algae provides a NOEC
close to but above 0.01 mg/L, a long-term fish gtiglikely to be needed to confirm “not T”
unless, taking into consideration the above-mesticapproach, convincing evidence exists that the
fish NOEC will be higher than 0.01 mg/L. Supporteygdence in such considerations could be an
acute fish value that is a factor of 10 or moreatgethan that of the other two trophic levels unde
the provision that the acute daphnid test showeigitg at least one order of magnitude lower than
the limit of solubility.

Certain chemical characteristics (such as highratisn or extremely low solubility) are likely to
make any toxicity testing extremely laborious ift iechnically impossible. Guidance has been
developed by OECD on toxicity testing of difficultilsstances (OECD, 2000). Some examples
together with recommendations to overcome the ieahdifficulties are provided in the chapter on
assessment of problematic substances (@bapter R.7bof the Guidance on IR&CSA
http://echa.europa.eu/web/guest/guidance-docungemtshce-on-information-requirements-and-
chemical-safety-assessmgent

Use of non-testing data

At preliminary stages in the assessment, in cadesrevno acute or chronic toxicity data are
available, the assessment of the T criterion atraesing level can be performed using data
obtained from quantitative structure activity redaships (QSARS) for acute aquatic toxicity as
described in Table R.11E6ror! Reference source not found. In order to be suitable, the QSAR

prediction should comply with the general princgptiescribed in Chapter R.6.1. Long-term testing
is required if QSAR estimations indicate that tobstance fulfils the screening criteria for T (EC50
or LC50 < 0.1 mg/L). It may, on a case by-casedydse decided whether confirmatory chronic
testing on fish is necessary if valid QSAR predictindicates that the acute E(L)C50 is < 0.01
mg/L. Alternatively either first an acute fish toity limit test could be performed to check whether
the acute toxicity is below 0.1 mg/L or the QSARgiction could be accepted as providing
sufficient evidence of the T criterion being fuléid.

If the substance is confirmed to fulfil the P anatifBeria, testing on long-term toxicity should be
performed to determine whether the substance ntieetsriteria for T. Alternatively, QSARs for
chronic toxicity, if applicable, may be used by tlegistrant to conclude that the substance fulfils

25 This could mean that no further testing is Beagy if it is concluded that algae are signifigantore sensitive than
daphnids or fish and the available chronic algaa dee well above a NOEC of 0.01 mg/L.
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the T criterion, but normally, due to the uncertastof the present QSAR-models, not for
concluding “not T".

Integrated testing strateqy for T-testing in suppdPBT assessment for the aquatic environment

In this section the guidance on the recommendedthg¢estrategy is provided as an annotated flow
chart.

Start

Step 1

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

yes

no

Acute

data < 0.1 mg/L? yes—p| Potentially T

no

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

No further
yes
assessment necessary

no

Step 6

Screen T :

Convincing evidence
chronic T

>0.01 mg/L?

P & B confirmed ?

No further
Not T yes no
assessment necessary

yes
Step 4 i

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

NOEC < 0.01 mg/L?

Figure R.11-5: T testing in support of PBT assessmefor the aquatic environment.
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According to Article 14 of REACH, PBT assessmenttstat levels> 10 t/y (it is assumed that at
least acute algae, daphnia and fish data are bigila

Step 1: Assessment of mammalian toxicity data;

- IF 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 14 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 a@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;

« IF any EGo< 0.1 mg/L, THEN the substance is a Potential T catdi Move to step 3.
« IFall EGp> 0.1 mg/L, THEN it needs to be confirmed that tBisi0t 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* (Notes:dbnsidered good practice to assess
P, B and T in that order)

- IF P and B confirmed, THEN proceed to Step 4 (clordniesting) **
+ IF confirmed not P or not B, THEN STOP

Step 4: Chronic T testing. The approach here is that chrawjgatic 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)

« |IF NOEC < 0.01 mg/L, THEN PBT confirmed
+ IF 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 @hindications are available
that the substance might bioaccumulate in othersvilagn by absorption to lipids, then not
B and STOP.

« IF substance is readily biodegradable, then natd>STOP

« IF log Kow > 4.5 AND not readily biodegradable, THEN move &psh

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

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

* For specific guidance on the identification of8PB substances, please refer to Section R.11.4dt.persistence
and Section R.11.4.1.2 for bioaccumulation

** |f B is likely but vB is not and a reliable BCI5 not available, consider conducting tests onrieates to check
the T status for these organisms before considéestg on fish (either for chronic toxicity or folbtaining a BCF).

*** Care must be taken in case a substance is kntmwpioaccumulate by a mechanism other than passffiesion
driven by hydrophobicityge.g. specific binding to proteins instead of lipids imigesult in an erroneously low
bioaccumulation potential if it is estimated froog K.

Care must also be taken for chemicals classifiedoder non-volatiles (with low log ¥, and high log k). This
group of substances has a low bioaccumulation iatén aquatic organisms but a high bioaccumutapotential
in air-breathing organisms (unless they are rapiadyabolised).
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R.11.4.1.4Conclusions on PBT or vPvB properties [former R.11L.5, modified]

A detailed analysis of the Persistence, Bioaccutimiaand Toxicity should be brought together
into a clear overall conclusion Three conclusioos the comparison of the relevant available
information on the PBT properties with the criteligied in REACH Annex XlIl Section 1 are
possible.

0] The substance does not fulfil the PBT and vPvB cufria. The available information
show that the properties of the substance do net the specific criteria provided in
REACH Annex Xlll Section 1, or if the information ée not allow a direct comparison
with all the criteria there is no indication of PB® properties based on screening
information or other information.

(i) The substance fulfils the PBT or vPVvB criteria The available information show that
the properties of the substance meet the specifaria detailed in REACH Annex XIii
Section 1 based on a weight-of-evidence deternuinatsing expert judgement
comparing all relevant and available informatiatdd in Section 3.2 of Annex XIlII to
REACH with the criteria.

(i)  The available data information does not allow to caclude (i) or (ii). The substance
may have PBT or vPvB properties. Further informafmrthe PBT/vPvB assessment is
needed.

The sub-chapters below provide more details on iticerastances that would lead to each of these
conclusions. The consequences of each conclusiaetaegistrants are described in Section
R.11.3.

0] The substance does not fulfil the PBT and vPvB cefria. The available information
show that the properties of the substance do net the specific criteria provided in
REACH Annex XIlII Section 1, or if the information @ not allow a direct comparison
with all the criteria there is no indication of PB properties based on screening
information or other information.

This would be the case if, as a result of an amalg§iexisting data, or of data generated after
conclusion (iii) any one of the parameters, i.esi@mmental degradation half-life in an appropriate
environmental compartment, the BCF for aquatic igsear, in the case of a decision on PBT, long-
term aquatic toxicity and the appropriate humanlthelaazard 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 XIllI, can be considered sufficient for a dgan to be made, by applying weight-of-evidence
based expert judgement, that the substance isBibivPvB. 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 theeeung criteria for persistence or
bioaccumulation as defined in the following subtmers are not fulfilled, further PBT/vPvB
assessment can stop when there is a well justifiek of counter evidence which would raise
concern for the substance to have PBT or vPvB ptiggeln this case, the registrant can also draw
the conclusion (i).
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It has to be kept in mind that the fact that a e does not meet the T criterion is not a
sufficient basis on which to stop the evaluationtlod remaining endpoints in the PBT/vPvB
screening step.

Where, however, supplementary information is aéélasuch as sufficient evidence based on
monitoring data, that indicates that a particulaioperty, such as persistence or high
bioaccumulation may in fact be present, a cautagpsoach should be followed and conclusion (iii)
may need to be drawn (see below).

In the case of aquatic toxicity, there will be ogioas 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 fi#&wn coefficient is very high. In such cases a&gut
i.e. short term, aquatic tests may not give a mgasure of toxicity because steady state conditions
could not be reached within the duration of thé tes

When drawing conclusion (i), the registrant shashdw in the PBT/vPvB assessment that there is
no indication that the relevant constituents, intpes, additives or transformation/degradation
products have PBT or vPvB properties.

Where toxicity is a critical parameter for PBT assment, i.e. the substance is persistent and
bioaccumulative but there are insufficient toxicdwta, it will be necessary to conduct further
testing (unless the registrant decides to treatstiimstance “as if it is a PBT or vPvB”). In such
cases, the assessor must choose conclusion ¢iigad of conclusion (i).

(i) 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 based on a weight-of-evidence deternonatising expert judgement
comparing all relevant and available informaticstdd in Section 3.2 of Annex XIII to
REACH with the criteria.

In principle, substances are only considered as ®BWPvB when they are deemed to fulfil the
PBT or vPVvB criteria for all inherent properties. §ould be the case if, as a result of an analysis
of existing data, or of data generated after cahinlyithat further information is needed (conclusion
iii), the environmental degradation half-life in appropriate environmental compartment, the BCF
for aquatic species and, in the case of a decisionPBT, long-term aquatic toxicity or an
appropriate human health hazard classification sthexcriteria to be met. The data must show that
all three criteria are met in the case of PBT, dhhd® and vB criteria in the case of vPVvB. In this
context it is important to note that even where onierion is marginally not fulfilled but the otrse

are exceeded considerably, the evidence may bieisaffto conclude that the substance fulfils the
Annex XIllI criteria.

If a constituent, impurity or additive of a substarfulfils the PBT/vPvB properties (based on the
assessment of the registrant or of ECHAY, .1 % (w/w) threshold applies for concluding the
substance as fulfilling the same PBT or vPvB dateiFor substances containing PBT/vPvB
constituents, impurities or additives in individ@ahounts < 0.1 % (w/w) of the substance, the same
conclusion need not normally be drawn. This isme Mith the threshold used for considering PBT
and vPvB substances in mixtures (Article 14(2)fR&ACH). However, there may be particular
cases for which specification of percentages belolv % is required. This requirement is then
driven by the toxicological profile of the consett, impurity or additive (e.g. high potency
carcinogenic, mutagenic or reprotoxic (CMR) andphavisions for classification and labelling and
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not by the fact that the respective constituentaecomitantly a PBT/vPvB. If a substance (its
constituents, impurities or additives) degradedsotransformed into transformation/degradation
products which fulfil the PBT or vPvB criteria (basen the assessment of the registrant or of
ECHA) and if these are formed in relevant amoutis,stubstance is concluded to fulfil the PBT or
vPVB criteria. The definition of “relevant” transfoation/degradation product for the registrant’s
substance is provided in Section R.11.4.1. Autlesritshould justify case by case what they
consider as relevant transformation/degradationthieir PBT/VPvVB assessments. Terminology
provided at the end of this section must be appiethe registration dossier to the substance
subject to PBT/VPVB assessment to distinguish wbithe cases above the substance represents.

In some circumstances, the available data may lfew @ direct numerical comparison to Annex
XIII for each of the criteria, but there may be ethelevant data available, which provide evidence
that the substance fulfils the PBT or vPvB critelias necessary for the registrant to considea in
weight-of-evidence approach and by use of expelggment, all the information that is available
on the property or properties for which a direcineuical comparison is not possible to determine
whether further information must be generated oetivr a conclusion can be drawn.

It may be possible to decide on a scientific btz a test for determining a particular propesty i
not necessary. This applies if already availablermation provides sufficient evidence that the
particular criteria would be met if the appropriéést were conducted. For example, a substance
may not fulfil the bioaccumulation criteria based available screening information, but it is
persistent and toxic according to the criteria #mete is evidence from field measurements for
significant bioaccumulation in organisms at or nth&rtop of the food chain. In addition, evidence
of high bioconcentration from structurally simil@mpounds may allow a conclusion to be drawn.

Subject to the conditions stated in Section R.1114where a substance shows < 20% degradation
in a standard test for inherent biodegradations ttan be considered as confirmation that the
substance will not degrade with a degradation lifelfltower than the Annex XIll criteria, and
hence no further confirmation of persistence islede

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

Substances that are not themselves persistentalvatdegradation products or metabolites that
have PBT or vPvB properties as defined by Annexl X$kee further in relation to both
PBT/vPvB assessment efforts (Sections R.11.3.2 arid.R3) and to emission and risk
characterisation and management measures (SecfiarBRl));

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

In some cases the particular data-set for a sutsstarhen compared to Annex Xlll, may show that
the specific criteria are not met, but other evagrsuch as monitoring data may exist and provide
evidence to the contrary. These data should be eemhaiarefully in a weight-of-evidence approach
and an expert judgement made whether the critérauld be considered as being met and the
substance consequently be identified as PBT or vPvB.

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

is clear that no specific criteria can be idendifieut rather a set of contributing factors thatldo

be considered on a case-by-case basis. These coimgilactors may, of course, becoahe facto
criteria over time but will also have had more rmas scrutiny during this period. All assessment
has, by definition, some uncertainty. The level ofcertainty that can be accepted is a
political/policy decision but generally it is reauged that underestimates of adverse effects are
possible, even if unlikely. One aspect that infleesithe acceptability of uncertainty is, of course,
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the potential consequences of being wrong in dairthe level of effect. For example, if the
adverse consequences can be easily reversed bdgtoeguaction, e.g. by imposing some form of
exposure control, some uncertainty in the risk ab@risation is likely to be acceptable.

What distinguishes the PBT and vPvB substances fothmer 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 adverseaHee 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 esois, the adverse effects will continue.

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

Given that the criteria in Annex Xlll are specifighereas the properties that give rise to the above
concern cannot be so rigidly defined by scienceeexjudgement must be applied with a weight-
of-evidence determination to identify substancescomfcern. One key concern for PBT/vPvB
substances is their potential for widespread thistion and, where there is evidence that this can
occur or has occurred, this should be taken inmw@at. One example of where this can be
considered important is where there is a potemdiallong-range transport through the air, with
accompanying evidence that wide distribution cootatur. This, in addition to specific real or
‘borderline’ PBT/VPVB properties, can be consideesdevidence giving rise to PBT or vPvB
concern and hence to consider the substance dsglthe PBT or vPvB criteria.

A key property in determining whether widespreastridbution and environmental accumulation
could occur is that of persistence. Normally, opéysistent substances would undergo widespread
spatial transport and present the potential fogitarm contamination of large areas that are
characteristic of PBT/vPvB type substances. In gantdre more persistent a substance is shown to
be, the more it will be necessary to consider cdlsefall available evidence in assessing the
potential for bioaccumulation and toxicity in ordey decide whether a substance should be
considered as a PBT or vPvB.

If a substance is not persistent according to titer@ of Annex XllI, it would normally not need t

be considered further as being a potential PBT eBvHowever, before taking that decision, any
additional evidence that may be available partitpl&rom monitoring data covering locations
remote from known emission sources should be diyedéxamined. Evidence from monitoring
showing occurrence in remote areas is not, onwts, @vidence of persistence, although it may be
evidence of widespread distribution. Where a tiread from such remote monitoring is available
and this shows that the levels in environmentalimedbiota are rising, the reasons for such a time
trend should be assessed very carefully againshtbemation on the time trends of volumes, uses
and releases. It should be noted that in many sasbs the substance may be considered in the
absence of information on experimental degradatialfilives as persistent. If the substance also
meets the BT or vB criteria, it must be considerg&@BT or vPVB.

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

Where the substance has been shown to have aoveyghvironmental persistence, i.e. the half-life
in relevant environmental media is very much greaban that defined in Annex XIll, then
evidence of bioconcentration close to but belowt inaAnnex Xlll should be considered as
potential evidence for identifying the substance &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 BBUYPVB. In these cases, if it is concluded that
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the substance is not considered as PBT or vPvBgstiosld be clearly justified in the PBT/vPvB
assessment.

Evidence of bioconcentration from water alone matybeosufficient to fully describe the potential
for uptake, particularly where the substance hasigh adsorption capacity. Other routes of
exposure may predominate in the environment anefected through monitoring and widespread
detection in biota. Detection of a substance intisie of an organism provides a clear indication
that it has been taken up by that organism, buts dogt by itself indicate that significant
bioconcentration or bioaccumulation has occurreat. that, the sources, contemporary exposure
levels and uptake routes (for example through wagewell as food) must be known or reasonably
estimated. Nevertheless, widespread occurrenceia bnrelated to local sources, particularly top
predators and biota in remote areas, should beiagdncarefully to determine whether this should
be considered as evidence suggesting the subsimracd®BT/VPVB. A normal quantitative risk
assessment can consider accumulation in biotaheissécondary poisoning scenario (see Section
R.7.10 of theGuidance on IR&CSA, Chapter R,7bttp://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@reical-safety-assessmerdand this may
address the concern. Where this is consideredabe clear justification for this approach must be
documented in the CSA. Where there is convincingesnce that a substance can biomagnify in the
food chain, the substance should be consideredubidliiy the bioaccumulation criterion
irrespective of the measured BCF. Further discassiothe use of BMF indicators is included in
Section R.11.1.3.2. Field measurements of cond@mngin organisms at various trophic levels in
defined food chains or food webs can be used tluateabiomagnification, but the interpretation of
such data may be difficult.

Terminology [former R.11.1.1.2 -modified]

For the purposes of this Guidance, the followirrgiiaology 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 vipv@perties, which
is present at a concentration of 80 % or more;

Substance containing maximum X % (or X% - Y%) PBT®wvBs A substance having one or
more constituents or impurities with PBT or vPvB gedies in individual amounts equal or
above 0.1 % (but less than 80%he percentage can be a maximum percentage (Xjaorge
(X-Y), whatever is applicable.

Substance forming PBTs or vPvBE any constituent, impurity or additive of a stiénce
degrades or is transformed into substances whidih the PBT or vPvB criteria and if these
transformation or degradation products are fornmetielevant” amounts. The term “relevant”
has been defined for the registrant’s substanc8eiction R.11.4.1. For the purpose of the
REACH Article 59 process for identification of Sudmstes of Very High Concern, the
assessment of what are “relevant” transformatiamat#ation products may be done case-by-
case. The percentage of degradation or transformgiroducts may be indicated as for
impurities or constituents with PBT- or vPvB- propes, if applicable (more guidance on
degradation/transformation products is giveneat®n R.11.4.2.2)

The consequences of conclusion (ii) for the registaae described in Section R.11.3.

(i)  The available information does not allow to conclud (i) or (ii). The substance may
have PBT or vPVvB properties. Further informationtfer PBT/vPvB assessment is
needed.
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Where an analysis of the data on the PBT propesfiassubstance do not allow a direct (numerical)
comparison with the criteria specified in Annex IXIbut there are nevertheless indications from
other data such as screening data, that the saglbstany be PBT/vPvB, then it is necessary to
consider which information is needed to draw alfauaclusion.

Where it is concluded that further information iseded, consideration should first be given to
clarifying the persistence of the substance sirmesigtence is a critical property in determining
PBT/vPVB properties and since degradation testirs tot involve the use of vertebrate aniffals

Once the new information is available, comparisath e criteria in Annex XlII should be carried
out according to the principles described above au@cision be taken on whether the substance
falls under conclusion (i) (is not a PBT/VPvB) oi) (i.e. is a PBT/vPvB). In certain cases the
revised assessment may again lead to the concldisanfurther information still needs to be
generated. If for one of the relevant constituemipurities, additives or transformation/degradatio
products there is indication that it may have B @roperties, the registrant should draw conclusion
(i) and generate the necessary additional infolonaintil the available information allows to draw
one of the two ultimate conclusions (see Sectidrl .1 for description of “relevant”).

There may be cases where a clear decision on tlpenies of a substance cannot be made, but
there are indications from available informatiomttithe substance may fulfil the PBT or vPvB
criteria. In these cases conclusion (iii) applfes: instance, where there is a reason to expecatha
substance may contain a known PBT main constituempurity or additive but it is not possible to
characterise a substance identity to an extentwilh@allow the registrant to state with enough
confidence that his substance does not contain FR/B\constituents/impurities/additives or that it
does _not generate degradation/transformation ptedwuith PBT/vPvB properties above the
relevant threshold levels as specified in SectidilR&.1 .

This may for example occur with UVCBs where it migpet possible to conduct a confirmatory test
but where the outcome may be difficult to interpretterms 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 and thereforepuassible to derive conclusion (i) or (ii). If tiee
are no indications or justification which would &e the possibility that the substance could
potentially fulfil the criteria, conclusion (ii)®uld be drawn.

The consequences of this conclusion for the registsadescribed in Section R.11.3.3.

26 Depending on the substance properties it mayeher be appropriate to consider bioaccumulatiatirtg first.
Guidance on the general approach to P, B and ifigestgiven in Section R.11.4.
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R.11.4.2 Assessment of PBT/vPvB properties — consideratiorf specific substance
properties

R.11.4.2.1Assessment of substances requiring special considgons with regard to testing

For substances that have exceptional propertigs\ery high sorptivity, very low water solubility,
or high volatility), or which consist of multipleoostituents, test guidelines used to determine
persistence, bioaccumulation and toxicity in theTRBvVB assessment may not be directly
applicable. Instead specific testing and assesssti&tegies may be warranted.

Substances with very high sorptivity

The assessment strategy should be applicable togbtreorbing substances in general. For
illustrative purposes certain antioxidants are used examples (see List of Antioxidants,
Appendix R.11-2).

General considerations

In Appendix R.11-1 indicators for limited bioacculation are described. For substances with very
high calculated log K, €.g9. > 10, reduced bioaccumulation is expected. K, values > 8 cannot
be measured reliably due to technical issues armdl tieerefore to be calculated by property
estimation methods based on the concept of Linese Energy Relationship (LFER). Before using
a specific LFER method the extent to which the s$tmat elements of the substance under
consideration are covered by the applicability domaf the LFER needs to be checked. For
example, organometallic substances like tin organimay not be covered whereas the
corresponding carbon analogue of the substance is.

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

Assessment steps
STEP 1 Calculated / measured log K-

Check/generate the calculated / measured lggoKthe substance of interest

STEP 2 Assessment type to be applied

If the log Kow is < 10an assessment of P, B and T should follow thedstahapproach as described
in Section R.11.4.1

If the log Kow is > 10it should be checked if available ecotoxicity dra mammalian data do not
meet the T criteria. If the T criteria are not negpecific 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 PBd@sasgent as described in Section R.11.4.1 is
warranted.
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STEP 3 vPVB Assessment for substances with log <> 10
Step 3a  Persistence check

Substances with transformation potential

If the substance can be transformed abioticallgiotically (e.g. when it has structural moietideeli
ester groups, phosphites or phosphonites see AppBntil-2, Table R.11-10, Antioxidants No. 2,
4, 6-17 as examples) it should be checked if aisp&dtodegradation test at low concentrations and
specific analysis or a specific hydrolysis teste(&ection R.7.9.4 of th&uidance on IR&CSA,
Chapter R.7b http://echa.europa.eu/web/guest/guidance-docungemdsince-on-information-
requirements-and-chemical-safety-assessymild be carried out to demonstrate transformatio
with a primary half-life of <40 d. In such circutaaces, the transformation products will need to
be checked to ensure they do not have PBT or vPgBepties. If the substance is transformed into
substances not having PBT or vPvB properties itb@aoonsidered 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 basdtle 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@dekenyan, 2006). For all relevant metabolites it
must be checked that they do not fulfil the craefor PBT or vPvB substances. For these
substances Step 3b is mandatory.

Step 3b  Bioaccumulation check for substances witimhited transformation potential

The low bioaccumulation potential indicated by tbg K, > 10 should be supported by additional
information (see Appendix R.11-1 ‘Indicators fanited bioaccumulation’). This information may
comprise:

1. Results from an animal study (mammalian or fe#)firming no or low
bioaccumulation
2. Dhax averOf the molecule is > 1.7 thand a Mol weight > 700 g/Mol

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

If for a substance with log §§ > 10 at least one additional criterion (1. or@gntioned above is
fulfilled the substance should not be consideredRgB, provided that potential metabolites are
themselves not PBT or vPvB.

Log Kow>10 and no additional indicator for limited bioaccunulation

If none of the additional criteria (1. or 2.) memed under Step 3b is met, then an appropriate test
as described in Section R.11.4.1.2 is warranted.

STEP 4 Overall conclusions

27 Please note that the indicator value of 1.7 nmitieraverage maximum diameter was derived usingléiseriptor
Dnax from OASIS. However, it appears from the EnviromtmAgency (2009) that the use of different softwarels
could lead to variable results for the same sulsstan
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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.

Log Kow>10 and_no ready biodegradability confirmed

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

If no additional indicator for limited bioaccumulart is fulfilled a standard vPvB assessment as
described in Section R.11.4.1 is warranted.

Examples for the above assessment strategy arentgdsmn Appendix R.11-2 ‘Assessment of
substances requiring special consideration dussting’.

Substances with low solubility in octanol and water

The assessment strategy should be applicable ttasgles with low solubility in octanol and water
and in general having a narcotic mode of actioe Gection R.6.2.1 of th@uidance on IR&CSA,
Chapter R.6for guidance on identification of MoAhttp://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@retnical-safety-assessmeand for which
lipid is the target compartment for accumulationoirganisms. For illustrative purposes certain
organic pigments are used as examples (see LiAgafents, Table R.11-12, in Appendix R.11-2).

General considerations

1) Critical body burden (CBB) concept and octanallgbility

In Appendix R.11-1 ‘Indicators for limited bioaccufation’ it is described how octanol solubility
could be used in the B assessment (Critical Bodsd&u approach) as well as the limits of the
approach.

As octanol is a reasonable surrogate for fish Jipidow substance concentration in octanol may
indicate reduced bioconcentration / bioaccumulapotential. The concept is based on available
measurements for substances widrcotic mode of action using a safety factor of 10 for the
uncertainty of the available CBB measurementss Iprioposed 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 tetinpiotential to establish high body burdens and
to bioaccumulate. If it does bioaccumulate, it vebloé unlikely to rise to levels in biota that would
cause significant effects.

2) Octanol water partitioning

For substances with very low solubility specificthms exist to derive ad§, e.g. OECD 123 slow
stirring method (OECD, 2006a). However, this mettsodot always applicable due to experimental
constraints caused e.g. by the low solubility dreldvailable analytical methods.

Kow Values derived from fragment based LFER methdkis KOWWin (US EPA, 2000) often
overestimate the actualgl of such substances e.g. organic pigments (Tadlé-R. In order to
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overcome the difficulties in measuring thgKthe solubility in octanol (§ and water (¢) may be
determined separately. With these solubilities thutient log G/C,, can be calculated. This
guotient is not exactly identical to log,ks as the latter is related to the partitioninghe substance

in water-saturated octanol and octanol-saturatadrwigor Pigment Yellow 12, logfLC,, as well as
log Kow (from solubility measurements using water-saturatetnol and octanol-saturated water)
have been determined as 2.1 and 1.8, and hencg ibethe same order of magnitude (see Table
R.11-7). This single comparison between logGy and log Ky needs further verification but the
figures available for Pigment Yellow 12 can beipteted as follows: as water saturation in octanol
diminishes the octanol solubility of the substaand octanol saturation in water enhances the water
solubility, the log K, of the substance should normally be smaller tognd,/C,, (see values for
Pigment Yellow 12, Appendix R.11-2, Table R.11-18)measured log gC,, = 4.5 would mean
that the measured log,¥should be < 4.5.

In Table R.11-7 solubility data are given for sontfeeo organic pigments as well. The comparison
of the measured quotient log/C,, with estimated log K, using KOWWIN (US EPA, 2000)
shows that the estimategdexceeds ¢C, by between 1 and 8 orders of magnitude (more dsda s
Appendix R.11-2).

Table R.11-7: Solubility of some pigments and compison of their Co/Cw values with
estimated Kyws

(US EPA, 2000)

Mol weight | Co (ug/L) at Cw (uglL) at Log Kow
Colour index Name (9/Mol) | ambient temp | 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 2.5
Pigment Red 168 464 124 10.8 11 7.1
Pigment Red 176 573 15 19 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 in Appendix R.11-1 ‘Indicators for iied bioaccumulation’, additional indicators for

low bioaccumulation potential might also be apgieaor substances with low solubility in octanol

and water:

1. Results from an animal study (mammalian or fishifcming no or low uptake into the
organism

2. Dmax averof the molecule is > 1.7 rffhand a Mol weight > 700 g/Mol
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Assessment steps

Step 1 Solubility measurements for Substances witbw Octanol & Water Solubility

For the determination of the water solubility th@uenn elution method and the flask method exist
(OECD 105) but it needs to be checked which onéasnmost appropriate (Section R.7.1.7). No
OECD Guideline exists for the measurement of tharmitsolubility 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
to equation (1) given above using the Mol weighthaf substance.

Result 2A: C, < CBB

If the octanol solubility is below the CBB, the niaxim uptake of the substance can be expected to
be below the CBB and toxicity is not likely.

Animal studies should, in addition, be checkeddnficm reduced uptake and low toxicity. In this
case the substance has low bioaccumulation poltamilow toxicity.

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

If the octanol solubility is above the CBB a builg-to a critical concentration of the substance in
lipid cannot be excluded and additional informatam 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, in addition, be aseds® confirm reduced uptake and low toxicity. In
this case the substance can be considered to tav@daccumulation potential.

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

For this substance a standard approach of P, Braasbkessment as described in Section R.11.4.1
must be applied. No conclusion on B and T can bemira

In addition indicators like molecular weight & awge size of the molecule and reduced uptake in
mammalian studies should be checked for furthedlemge, 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 Weidghtxadence approach with the elements Co,
CBB, log Co/Cw, possibly molecular weight & Dmaxzéy as well as ecotoxicity and uptake

behaviour in animal studies, is warranted to denratesthat the substance is not a vPvB or PBT
substance. An example for this type of assessnmehtanclusion is presented in Appendix R.11-2.
under ‘2. Example for an assessment strategy fatanbes with low octanol and water solubility’.
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R.11.4.2.2Assessment of multi-constituent substances

a) Characterising multi-constituent substances (M8 UVCBs

The process of assessing multi-constituent substa(M€S) and UVCB substances comprises
several stages, including identification of the sidnents, impurities and additives, where releyant
as provided in thé&uidance for identification and naming of substanceder REACH and CLP
(see http://echa.europa.eu/guidance-documents/quidangesaxcl). It also involves gathering
available data, relating these to the P, B & T prioge of constituents and impurities, and, where
necessary, generating new information.

The most critical stage in the assessment is claisiog the MCS/UVCB to a sufficient level to
allow a PBT/VPvB assessment to be conducted. Cldarmation on the composition of the
substance is required within analytical and pratfossibilities.

Multi-constituent substances

For MCSs this characterisation should be relatigfgightforward and will entail a listing of the
relevant constituents and the approximate percesta which each constituent is present.
Following such a listing the assessment should gneceed to address each of the constituents thus
described, for a PBT/vPvB assessment. One potatiantage of addressing MCS constituents in
this way is that there may be potential for reachss or grouping and/or use of QSAR model
predictions on relevant known or suspected corsiigi(see als@hapter R.6of the Guidance on
IR&CSA, http://echa.europa.eu/web/guest/guidance-docungemtisihce-on-information-
requirements-and-chemical-safety-assessyn&his possibility could be explored in the same/wa
as any other read-across or grouping approach.

UVCBs

For UVCBSs, the characterisation will not be so easyby definition the composition of a UVCB
may be largely unknown and variable. For a UVCBssaiice, all known constituents, present at
concentrations> 10 % should be specified by at least the Englisigdage IUPAC name but
preferably a CAS number; the typical concentratiamsl concentrations ranges of the known
constituents should be given as well. Constitu¢h#éd are relevant for the classification of the
substance and/or for PBT/vPvB assessment must albeidentified by the same identifiers. This
means that substances with PBT or vPvB propertiesl te be considered for the PBT/vPvVB
assessment down to a threshold level>d.1 % (w/w). Where it is scientifically practical,
unidentifiable constituents should be assessedulkefollowing strategy:

1. Assess the available data that is used to chaisefdescribe the UVCB. For example
boiling point range is one of the main descriptfrpetroleum substances and, if used with
other more specific manufacturing information, ¢esnused to generate a list of structures
that could reasonably be predicted to be presetiteaiJVCB. For example with petroleum
substances this would probably be hydrocarbon etasgithin specified chain lengths,
degree of branching and content of (iso)alkanelicymd aromatic substances. For other
classes of similar chemicals that are also UVCH.(surfactants) the composition could
potentially be described as the distribution of 4patar and polar functional groups, as a
function of molecular weight or chain length. Haogted UVCBs could be specified based
on chain length, degree of branching and halogematVhatever approach is used to
characterise the composition of the UVCB substaacsientific and technical justification
should be provided.
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2. ldentify the structures that are to be used asesgmtative structures of the unknown
fraction, detailing why they are representative ,aifidpossible, give the approximate
concentrations of the fraction for which they apresentative.

3. In general it would not be necessary to genergteesentative structures if it were possible

to demonstrate that the fraction for any represmetatructure 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 an MCS or a Ug@A® gather all the relevant information
relating to the constituents defined (in an MCS)asrdescribed above, for UVCBs. In addition,
information regarding the use of the substance emtsion patterns should be gathered as it is
possible that ultimately this information will begessary to address the level of concern that might
be expressed, (see Sections R.11.3.2.1 and R.)1Id3.#xample about high tonnage complex
substances. Toxicology information for the substarmmh 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 presentformation related to bioaccumulation potential
that cover the individual constituents or repreatw¢ structures are available, these should a&so b
collected. Depending upon the type of UVCB, or ¢basistency of properties of constituents in an
MCS, it may be possible to set up blocks, e.gnathé hydrocarbon block method, that allow for
the assessment to proceed, based on information fepresentative constituents/structures and
read across to the blocks. Thus the composition diV&CB can be defined in terms of
representative structures for groups of closelgteel molecules, while for an MCS this would be
blocks based on the identified constituents. Example UVCBs are petroleum substances, in
which different hydrocarbon classes form homologeerses with gradual, predictable progressions
of properties with increasing carbon number or nendf branches. Part of the process is then to
define the key structural classes (or blocks), mhich constituents can be sub-divided. In this way
it is possible to "map" UVCB substances into a camraet of blocks which can be evaluated with
respect to the following properties.

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

(i) Persistence

A consequence of the statement above is that ameot&asily assess the persistence of complex
substances that contain many constituents usingefradation testing methods that measure
summary parameters (e.g. £€6€volution), 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 galngrategy is suggested for P assessment. If the
UVCB substance consists of homologous structuresigsrshown to meet the stringent ultimate
ready biodegradation test criterion (>60% in 28 9)ayt can be concluded that the underlying
constituents comprising the complex substancesarexpected to be persistent (OECD, 2001).
However, care should be taken if the range of clexigth is very broad. The UVCB substance may
still contain a certain amount of constituents thia persistent if the amount of easily degradable
constituents is high enough and thus may lead tovamnall degradation percentage sufficient to
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meet the criteria for ready biodegradation. For BBgGhat 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 cons#ihts. In cases where the UVCB substance is not
readily biodegradable or ready biodegradabilityadate lacking, a second tier of P assessment is
proposed.

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

(ii) Potential for Bioaccumulation

Similar difficulties apply to bioaccumulation assegnt. 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 bioadation potential by use of test data or valid
(Q)SAR predictions on the chosen representativetsires/constituents in each block.

In a first tier, estimates for the individual cormgats based ondf, QSARSs or other methods may
be used. Also multi-component measuring techniquetr as SPME or HPLC could be useful to
give an initial estimate of bioaccumulation potehtif initial estimates of the blocks do not inalie

a potential for bioaccumulation, further assessieenot necessary.

For those blocks for which further assessmentasiired the second tier proceeds with testing of
representative structures that help in making @&saetfor those blocks.

(iii) Toxicity

Toxicity is defined via a concentration response ¢kégy et al, 2001) and is dependent on the
bioavailability of the individual constituents im #MCS or an UVCB test substance. This may make
interpretation for some substances very difficithr 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 (engl tar pitch), whereas in the real world the toxic
constituents would be released into the environnrert manner that meant they were no longer

confined by the physico-chemical structure of thiestance as a whole and hence could cause toxic
effects.

For petroleum derived UVCBs, the lethal loading pFecedure (WAF) provides the technical basis
for assessing the short term aquatic toxicity dfgdeum substances (OECD, 2000; Girling et al.
1992, see also Appendix R.7.8-1). Test results apeessed 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 toxicitiect$ 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, egig aquatic toxicity in terms of lethal loading
enables petroleum substances comprised primarilgooftituents that are not acutely toxic to
aquatic organisms at their water solubility lintibisbe distinguished from petroleum substances that
contain more soluble hydrocarbons and which maytelcute aquatic toxicity. As a consequence,
this test procedure provides a consistent basisagsessing 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 obskokeonic 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
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that have been assessed for P and B, should beag@lusing valid QSAR models and available
experimental data.

(c) Generation of new information

Degradability and chronic toxicity testing of MCSsd UVCBs thought to contain PBT
constituents, is generally not advocated, as tlkalte can often be difficult to assess. For this
reason QSAR estimation and read-across are oft@senh approaches for generating new
information, other than the testing of strategicaklected individual constituents, if needed. With
respect to the order of testing, for the PBT assesswf a mono-constituent substance, this would
generally proceed stepwise with the assessmentdtehfial 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 neeel firther evaluated and treated on a case-
by-case basis, depending upon the ease and cag¢nafrating such data and animal welfare
considerations. Thus for UVCBs and MCS, this prosessld probably start with a B assessment
including initial assessments of potential for letaand metabolism (see Section R.11.4.1.2 on
B assessment).

(d) Final assessment

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

The further steps in terms of information gatheriagg 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 considenaif the tonnage and the use categories).

An example approach, based on the Hydrocarbon Bippkoach and the scheme outlined above, is
given in Appendix R.11-3.
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Appendix R.11-1: Indicators for limited bioconcentration for PBT assessment

Summary

This document was originally drafted as part of arEEOC report on the use of alternatives in
assessing the environmental safety of chemicals (ECETZD05). Subsequently, the TC NES
(Technical Committee for New and Existing Substancssbgroup addressing persistent,
bioaccumulative and toxic (PBT) and very persistemy/ bioaccumulative (vP/vB) chemicals (PBT
working group) considered the recommendations gneea to use them as part of the strategy of
determining whether a chemical should be placea@ soreening PBT/vPVB list and/or should be
tested to determine whether it is B/vB. The docuntest been altered as a result of discussions in
the PBT WG, and the following is the latest versibmhe text being discussed by the TC-NES WG
on PBTSs.

The indicators below should not be considered amitieé, 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 TESNWG on PBTSs, therefore will consider the
following provisional indicators case by case byp#ying expert judgement in assessing
chemicals (note each term, their definition andvd¢ion as well as the recommended values are
further discussed later).

Used within a weight-of-evidence approach and wetkpert judgment a chemical may be
considered as n& (i.e. unlikely to have a BCF > 2,000) using thiolwing types of evidence:

1. An average maximum diameter (Dmax aver) of gretitan 1.7 n@A? plus a molecular
weight of greater than 1100

2. a maximum molecular length (MML) of greater tia8 nn%¥0

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

4. a measured octanol solubility (mg/L) < 0.002 nim&x 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 anctoal as possibly not beingv® (i.e. unlikely to
have a BCF > 5,000) is if it has:

a Dinax averOf greater than 1.7 rhplus a molecular weight of greater 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 atdicof 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.

28 please note that only editorial changes to thiedkthe TC-NES PBT WG were made during the fiestision of this
Guidance.

29 Please note that the indicator value of 1.7 nmitieraverage maximum diameter was derived usingléiseriptor
Dmax from OASIS. However, it appears from the Envirominagency (2009) that the use of different softwaoels
could lead to variable results for the same sulestan

30 please note that this indicator value was based small dataset and cannot be recommended ifGthidance as
agreed by the Partner Expert Group consulted ddhiadirst revision of this Guidance.
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Evidence of high biotransformation/metabolisatior ria fish may be used in support for the above
mentioned indicators. Similar evidence in mammaspecies may also be considered, though the
possibility that mammalian species may transforranaicals at a higher rate than fish should be
considered.

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

Discussion

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

The magnitude of bioconcentration (i.e. the BCFbioaccumulation (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 amatis surrounding environment or food. The
BCF refers to the process where uptake is onlyagizeous exposure, the BAF takes into account
multiple uptake routes. The four processes are:

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

Distribution - after absorption, a chemical may cito plasma proteins for circulation
throughout the body, as well as to tissue compenkke fat or bone. The chemical may be
distributed to a tissue and elicit a toxic resposeer 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 nayamsform the chemical. During Phase |, a
polar group is normally introduced into the mole;ulhich increases its water solubility and
renders it a suitable substrate for Phase |l r@astiln Phase Il, the altered molecule combines
with an endogenous substrate and is normally neaecreted. Metabolism is often a
detoxification mechanism, but in some cases, mésbhanay activate the parent compound
and intermediates or final products may cause ityx{elodgeson and Levi, 1994).

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

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

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

88



OCoOoO~NOOUIRWN -

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30

31
32

33
34

35
36

37
38

39
40
41
42
43

(DRAFT VERSION 2.0 - INTERNAL — AUG. 2014) CHAPTER R11 — PBT ASSESSMENT

Regulatory context

This text should be seen in the context of the EemopPBT and vPvB assessment of chemicals
with a focus on the B or vB-assessment. Curreiftly substance has a calculated or measured BCF
> 2,000 it fulfils the criterion for B. If it has @alculated 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 ¢heesing criterion for B or vB
and it is also shown to be or likely to be (verygrgstent, further consideration of its
bioaccumulation potential is warranted. This maylude critical review of its bioaccumulation
potential according to (Q)SARs and bioaccumulatiwodels taking into account its potential for
uptake and metabolism (EC, 2003). The result of sautlassessment 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 the DBG5 bioconcentration test guideline (OECD,
2012). In this guideline BCF is experimentally esited using a flow through exposure regime
with an initial uptake phase of up to 28 days fakad by a depuration phase in clean water. The
BCF can be estimated from the ratig@; (Ci: concentration of test chemical in fish at stesidye;

Cw: concentration of test chemical in the exposurasph(water) or KKy (K,: rate constant for
uptake and K rate constant for depuration; provided that fosder — one compartment kinetics
apply). In cases where substances meet the scgeemi@rion for B or vB, it is probable that these
substances are very hydrophobic and have a veratpeous solubility. Due to these properties it
can be very difficult to test them in aqueous expessystems such as the OECD 305 test.
Alternatively, a recently developed dietary tesngAymous, 2004) could be used to determine
bioaccumulation potential through food or to derilega to estimate a BCF. However, many studies
to determine the BCF of hydrophobic substances baee performed following agueous exposure.
The interpretation of such studies must be done wéte. Many such studies were conducted
following earlier versions of the OECD 305 test glice, and may include the following possible
artefacts or shortcomings:

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

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

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

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

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

It is important to realise that in many of the stisdthat 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 ®fatbove mentioned shortcomings or artefacts
and truly reduced uptake. Thus rules relating toemdhr dimensions or mass proposed in the past
and claiming reduced uptake should be criticallyawed.
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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 whichetlaoilitional uptake mechanisms play a role in
bioaccumulation, however, is inadequately quartifier fish and aquatic invertebrates. There is
evidence, however, for certain highly persistend drydrophobic chemicals that significantly

accumulate via the food, even for gill breathingasisms, but particularly for predatory fish higher
in the food chain.

Mechanisms of absorption

The route a chemical follows from the point of ialitexposure to the site of action or storage
involves passage through a number of tissues amdy estep involves the translocation of the
chemical across multiple membranous barriers (awgosa, capillary wall, cell membrane), each
containing distinct lipid types and proteins. Foonimary mechanisms operate to absorb a
compound into the body from the environment (Hodgesnd 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-mestia transport is important for gastrointestinal
absorption of essential nutrients. In rare instaptmxicants can be actively transported into #ie c
Efflux proteins, such a P-glycoprotein, shunt moleswut 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 compourale 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 isolastances for toxicants, such as for
carrageenans with MW around 40,000 g/mol.

This appendix focuses on passive transport as grefisant mechanism of absorption for most
toxicants. This mechanism is the only one that eambdelled due to recent work to determine the
physico-chemical parameters affecting simple diffnscross a membrane.

Molecular properties

Lipinski et al (1997) first identified five physico-chemical chateristics that influence solubility
and absorption across the intestinal lumen usingentiman 2,200 drug development tests. These
characteristics have been rigorously reviewed (\Wdnkt al, 2003; Proudfoot, 2005), used to
develop commercial models to estimate absorptiomammals, and are commonly used by the
human and veterinary pharmaceutical industry. Algioless research in absorption, distribution,
metabolism and excretion (ADME) processes have beaducted 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 ¢ross 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 > 800 has a Log 4 value > 5 (Lipinksiet al,

90



O©CoOoO~NOO OB WNPE

16

17
18
19

20
21
22
23
24
25
26
27
28

29

30
31
32
33
34
35
36

(DRAFT VERSION 2.0 - INTERNAL — AUG. 2014) CHAPTER R11 — PBT ASSESSMENT

1997). Wenlocket al, (2003) studied about 600 additional chemicals fauhd 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 recentkvioyr Vieth et al (2004) and Proudfoot (2005)
supports the lower numbers. Molecular charge ardtimber of rotational bonds will also affect
absorption by passive diffusion across a membrandfasion between cells.

Although these studies on almost 6,000 substarumss$ed on absorption, generally of per orally
dosed drugs across the intestinal wall, the sirtylan tissue structures of mammals and fish imply
the equations and concepts can be reapplied tmastiabsorption in fish. The ‘leakiness’ of a
tissue, or its ability to allow a chemical to pasd$y diffuse through it, can be measured usingstran
epithelial electrical resistance (TEER) and can kel us compare tissue capabilities. A low TEER
value indicates the tissue has greater absorptitenpal. Data indicate that fish and mammalian
intestines are equally ‘leaky’ and that fish gdl® more restrictive, similar to the mammalian dioo
brain barrier (Table R.11-8). The table also showetiver P-glycoprotein has been detected and
could be a functional efflux protein active in tigsue.

Table R.11-8: Tissue absorption potentials

Tissue P-glycoprotein efflux?| TEER ohm crh References

Fish intestine Yes 25-50 Trischitth al (1999)

Mammal intestine Yes 20-100 Okaelaal (1977); Sinkaet al (1999)
Blood-brain barrier Yes 400-2000 Borchaedial (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 bigrdinet al, (2002), a cut-off for the logyi of
10 has been suggested, which used within a weigbtidence scheme supports the observation
that a substance may not be B/vB (see Appendix-R Afinex 1).

It should be noted that there are very few reliabkasured values of logo.i above 8 and that
measurements in this region are very difficult (Seetion R.7.1.8 of th&uidance on IR&CSA,
Chapter R.7a http://echa.europa.eu/web/guest/guidance-docungemdsince-on-information-
requirements-and-chemical-safety-assessyn&@unsequently, measured values above 8 must be
carefully assessed for their reliability. It is ansequence of this lack of data that most models
predicting log K. are not validated above a logKvalue of 8. Such predictions should therefore
be considered in qualitative terms. As describefppendix R.11-1 Annex 1, based on the current
limited knowledge (both with respect to measuregldg,, and BCFs), a calculated log,Kof 10 or
above is taken as an indicator for showing reddnteconcentration.

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) indicatasrtiolecules with a mwt greater than 700
g/Mol are less likely to be absorbed and biocorme¢at The US EPA, exempts chemicals with a
molecular weight of above 1,100 g/Mol in the PBT easssnent conducted under the Toxic
Substances Control Act (US EPA, 1999). Anliletral (1988) suggested that a pigment could be
excluded from needing a fish bioaccumulation tegthas both a molecular weight of greater than
450 and a cross section of over 1.05 nm (as thendesmallest van der Waals diameter g§C
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Rekker and Mannhold (1992) suggested that a caémllag K, of > 8 can be used on its own, or
in combination with a molecular weight of > 700-00to conclude (with confidence) that the
compound is unlikely to bioaccumulate. While thaes been limited experimental evidence for a
molecular weight cut-off, Burreaet al (2004) did demonstrate reduced bioconcentratiah ram
biomagnification for high molecular weight polybrovated diphenyl ethers, with six or more
bromines, molecular weight 644-959.

Conclusion: Evidence from both mammalian and fishlists indicate that molecular weights have
been suggested or used to estimate a chemicaiteditmioaccumulation potential. Considering that
molecular size and shape vary versus molecular hizergolecular 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.

While recognising the uncertainties in the intetgtien of experimental results, it is recommended
that to demonstrate a reduced BCF a substancedshawt either:

Possibly not vB : a molecular weight in excess@ 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 refapgaoach, taking into account molecular shape
and flexibility explicitly rather than molecular vwght 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 accmgtor conformers

Maximum diameter, Rax— the diameter of the smallest sphere into whiehmolecule may be
placed. Often this will be the same as the MML eesly for rigid molecules. However, when
flexible molecules are assessed, energeticallyredde conformers could be present for which
this is very different. In the document the averagkie for this R« for “energetically stable”
conformers is used, i.e.;f ave

(Maximum) Cross-sectional diameter — the diamefethe smallest cylinder into which the
molecule may be placed. Again different conformeni have different cross-sectional
diameters.

These definitions are shown graphically in Annexo2Hhis Appendix, together with examples of
software that may be used for their calculations.

In the discussions although various values areredeo, the PBT WG recognise that firstly these
values will probably alter as experience and thalable data increase, and that secondly the actual
value for a molecule’s Ry will depend on the conformer used and to a detireesoftware used.

In interpreting the data these uncertainties nedzktborne 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 hydrdytity, i.e. the degree of chlorination, with
uptake and elimination rate constants comparabtédse of chlorinated benzenes and biphenyls.
For the PCN-congeners studied, BCFs increased imitleasing hydrophobicity up to higher log
Kow Values (>18). No further increase was observed at highgy Walues. For the hepta- and the
octachloronaphthalenes no detectable concentratvens found in fish. It was suggested that the
absence of increasing bioconcentration was due He inability of the hepta- and
octachloronaphthalenes to permeate the gill lipelhnorane, due to the molecular size of these
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compounds, brought about by the steric hindrancth@fadditional chlorine atoms. A cut-off of
0.95 nm was proposed as the cross-sectional diaméieh limited the ability of a molecule to
cross the biological (lipid) membrane.

Anliker and Moser (1987) studied the limits of ocentration of azo pigments in fish and their
relation to the partition coefficient and the soliyp in water and octanol. A
tetrachloroisoindolinone type and a phenyl azo-@rbyy-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 kKag calculated for these chemicals, the
experimentally determined log BCFs were 0.48 antD,Orespectively. The explanation for this
apparent inconsistency of high logJ/<and low BCF is the very limited absorption and (fadid)
storage potential of these pigments, indicatedHgyr tlow solubility in n-octanol (see next sub-
chapter) and their large molecular size.

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 comparisdbwo characteristics were chosen to
parameterise the size of the molecules: the maeautight and the second largest van der Waals
diameter of the molecules, measured on conformatigptimised by force field calculations
(Opperhuizeret al, 1985). None of the disperse dyestuffs, even tghlyilipophilic ones with log
Kow > 3, accumulated significantly in fish. Their lang@lecular size was suggested to prevent their
effective permeation through biological membraned thus limit their uptake during the time of
exposure. Anlikeret al (1988) proposed that a second largest cross seafiover 1.05 nm with
molecular weight of greater than 450 would suggesiack 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 liaceded Opperhuizeret al (1987) who
proposed that a substance greater than 4.3 nm wotijdass 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”) varying chain length. To allow such large
substances to pass is very unlikely since it woudgn that the entire interior of the lipid membrane
would be disturbed. Molecular weight did not explaeduced 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 Haetyal (1974) where uptake of long chain
alkanes was disturbed for alkanes longer tha#i4g in codling. This chain length corresponds to a
molecular dimension, i.e. molecular length, of A, 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 substituteste not. The main reason for this was attributed
to metabolism (previously reported by Opperhuizen &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. Theasoomulating structures would all have
exceeded the effective cross-sectional diametéra& nm.

Although the lack of bioconcentration of some cheats with a cross section of >0.95 nm has
been explained by limited membrane permeabilityymber of other studies have demonstrated the
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uptake of pollutants with large cross sections.(sagne relevant dioxin and PBDE congeners) by
fish and other species. Therefore a simple parameg not be sufficient to explain when reduced
BCF/BAF occurs. Dimitrovet al (2002, 2003, 2005have tried to develop a more mechanistic
approach to address this concept, using molecukight size, and flexibility in their BCF
estimates.

In a review made by Dimitrogt al (2002) it is suggested that for compounds witb@K,,, > 5.0,

a threshold value of 1.5 nm for the maximum diamddg.x ave COuld discriminate chemicals with
log BCF > 3.3 from those with log BCF < 3.3. Thigical value was stated to be comparable with
the architecture of the cell membrane, i.e. hadftthickness 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, Dimitraat al (2003) used
this parameter to assess experimental data onerarje 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
EU PBT criteria for vB chemicals. More recently, Dirav et al, 2005, have revised this figure to
1.7 £ 0.02 nm following further assessment of thgdset published. It is likely that the absolute
value for this Rax may alter with further assessment and generatiahatabase containing high
quality BCF values.

Currently a value of 1.7 nm is recommended, howew&h more experience and data this value
may alter. Indeed it is recommended that the BGQ& dsed in the various papers cited (Dimitrov et
al 2002, 2003 and 2005), and in particular the &&téhe larger molecules, for which the testing is
undoubtly difficult, undergo critical quality anelrability review. Further assessment of these cut-
offs should also be conducted following publicatminthe CEFIC LRI database containing high

quality BCF data.

Conclusion: Again there would appear to be no atedoff. While recognising the uncertainties in
the interpretation of experimental results, itdasammended that:

Possibly not B : a R aveOf > 1.7 Nm plus a molecular weight greater thad0l
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 criterigypears, to be based on older studies and a
limited number of chemical classes and should &&téd with caution until further case studies
are generated;

Solubility in octanol

The concept of having a value relating a chemicadlsibility in octanol to reduced BCF/BAF is
derived from two considerations: firstly, that audéis a reasonable surrogate for fish lipids, and
secondly, that, if a substance has a reduced $bjubi octanol (and therefore by extrapolation in
lipid) this may result in a reduced BCF/BAF. Thenhar 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/wasalubilities) can characterise the transport oheo
small molecular sized, neutral compounds througblogical membranes (J6zan and Takacs-
Novak, 1997).

When a substance has a low solubility in octangl)(8s well as a low solubility in water (5 the
resulting ratio &/Sy 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 cdube argued that a very low solubility in octanol
could be used as an indication that only low bodgdbns can be built up in an aquatic organism
(however, this may not apply to other mechanismeptéke, and when the bioaccumulation may
not be related to the lipophilicity of the chemijcalg. when there is binding to proteins.
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Chessellset al (1992) looked at the influence of lipid solubilign the bioconcentration of
hydrophobic compounds and demonstrated a decnedigedi solubility with increasing k&, values
for superhydrophobic compounds (log K> 6). It was suggested that this led to reducedr8C
Banerjee and Baughman (1991) demonstrated thattlyducing a term for lowered octanol/lipid
solubility into the log Kw BCF relationship, they could significantly improwee prediction of
bioconcentration for highly hydrophobic chemicals.

Body burdens

The meaningful implication of bioaccumulation thaeds to be addressed for PBT chemicals, e.qg.
as in the EU TGD (EC, 2003), is to identify the maximconcentration(s) in organisms that would
give rise to concern. The concept of critical bodydens (CBB) for acute effects is reasonably well
established (McCarty and Mackay, 1993; McCarty, 8)98specially for chemicals that act via a
narcosis mode of action. Recently there have beanrder of reviews of this concept, Baretral
(1997, 2002), Sijm and Hermens (2000) and Thompswh Stewart (2003). These reviews are
summarised as follows:

There are very few data available, especially fac#ally acting chemicals and for chronic
effects, upon which to make decisions relatingenegic CBBs;

The experimental data for CBBs show considerabléatian both within specific modes of
action and for those chemicals with a specific mofd@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 cha@miwithin 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 coryeasisigned to a mode of action category;

Some of the data in these reviews need to be cidokeguality and need clear interpretation,

particularly, those

- Studies based on total radiolabel, and

- Studies that quote no effect data which were ddrfi@m tests without establishing either a
statistical NOEC (EC10) and/or a dose response curve.

Notwithstanding this, it may with some caution besgsible to group ranges of CBB values for
specific modes of toxic action. This is easier faraosis type mode of actions, and becomes
increasingly prone to error moving towards morecgpmally acting chemicals.

Table R.11-9 summarises three sources of information

1. Sijm (2004) - an expert judgement view to ar@ean approximate single value based on
three references, McCarty and Mackay (1993), Vaz&Vand Opperhuizen (1995) and S
ijm and Hermens (2000).

2. Thompson and Stewart (2003) - based on a literagview, the data range beyond the
narcosis mode of actions has been drawn from teport.

3. Barronet al (2002) - based on Figure 10 of Barmetral (2002).

When comparing the expert judgement of Sijm to dreges 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 ofabality and therefore uncertainty in deciding on
the actual CBB value to use. Choosing the valu@.@®1 mmol/kg ww (mid-point for respiratory
inhibitors) allows for approximate protection fdf #¢ne modes of action with the exception of the
most toxic chemicals. The rationale for this choimuld be that chemicals that act by the most
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specific mode of toxic action would probably beitofd) and hence sufficiently bioaccumulative to
be of immediate concern.

Table R.11-9: Summary of various ranges of CBB - thality (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 (Gkigure agents)
McCarty and Mackay (1993) 1.7-8 0.05-2.7 0.@00.02 (CNS seizure agents)

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 lipat 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 foe@ps differences and organ versus body differences
be applied to this solubility in lipid/octanol, ging an octanol solubility (mg/L lipid) of 0.002 x
molecular weight. This would mean octanol solulgstiof 1 and 2 mg/L n-octanol (or lipid),
respectively, for substances with molecular weigiitsSO0 and 1,000.

Conclusion: it is proposed that where a chemical d&aolubility of less than (0.002 x molecular
weight) mg/L in octanol it should be assumed ti@ ¢compound has only a limited potential to
establish high body burdens and to bioaccumulatedbes 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 wouédrteeded, and the chemical can be assigned as
no B, no vB. In theory, such a substance couldtdbgic effects after prolonged times in aquatic
organisms. However, the chance such a thing woeddrovould be very low.

When there are no other studies available, andbataoce has a low solubility in octanol, it is
probable that other types of information (persiséemmolecular size) would need be taken into
account in deciding on bioaccumulation testingwdtuld also be helpful if testing, of the nature
discussed above, were needed for other regulatioasmight be useful in this evaluation, then the
need for bioconcentration testing could be assesbed the new data became available.

Other indicators for further consideration

The two indicators, molecular size and lipid solijpil are the most frequently cited physical
limitations for low bioconcentration. However, teare other indicators that could also be used for
indicating whether the bioconcentration of a chexig limited or reduced despite having a log, K

> 4.5. These include:

Biotransformation - discussed in the TF report, ECETQ@5, (de Wolfet al, 1992, 1993;
Dyer et al, 2003) and clearly needing development to improe® such information may be
used;

Other indicators for low uptake, these could foamaple include
- lack of observed skin permeability (this alone wahout substantiating that it is significant
less than uptake in fish),
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- 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. Whilés not recommended, based on the current
level of information, to use such indicators aldaeredict 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 the,d? ave
indicators (Dimitrovet al, 2005, see main paper). Since publication the skitdnas been extended
by Dimitrov, and will be published in 2007. This whg dataset used for this exercise. With respect
to the database used for the development of th@ftwalue it is important to realize that the
database comprises two data sets obtained from Biofmhand MITI. A quality assessment was
made of the MITI data (as described in Dimitro\aBtand consequently the assessed data does not
contain all the MITI data and may contain valuest thhay not be considered as reliable by the TC-
NES PBT WG. The experimental data from ExxonMobil azaggated from fish-feeding studies,
but only cover substances with logalues of < 7. For these reasons, it is recomnuetits this
indicator (and those in the main paper) be re-etalli when the CEFIC LRI Gold Standard
database on BCF is available.

The fitted lines in Figure R.11-6, Figure R.11-7 &mgure R.11-8 are based on subsets of the BCF-
dataset and are use to illustrate a limited bioentration potential for substances with high,K
values. However, they are not to be used as a Q®Adstimate BCF from log ¢ (see Section
R.7.10 of theGuidance on IR&CSA, Chapter R,7bttp://echa.europa.eu/web/guest/quidance-
documents/guidance-on-information-requirements-@mnical-safety-assessment

For substances with a Id¢g,, higher than 9.3 (based on ClogP) it was estim#tatithe maximum
BCF value is equal to 2000. The 95% confidence waldpor this exercise is 9.&igure R.11-6).
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log Kowl(ClogP)
Figure R.11-6: Log BCF v calculated log K.

Figure R.11-7 plots the available BCF data agameasured lodkow values. No experimental were
available above lotf,w of 8.5 apart from estimates by HPLC. This supptiréesbelief that this is
the limit of current state-of-the-art techniquestfe determination of oK, (i.e. slow-stirring and
column elution).
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Figure R.11-7: LogBCF v measured log Ky

The relevance and experimental difficulties of carithg aqueous exposure on substances with
very high logKyy must be questioned. Therefore it was decided teatethe calculation with the
BCFs from feeding experiments only (Figure R.1138)e data for very hydrophobic compounds
are limited and there were 15 values for substamitiiscalculated lod,,, values above 7. None of
these 15 reached the same level of BCF as thesti§t&s between oK., values of 6.5 and 7.0
when compared to the parabolic relationship in rieg2. Of these 15, three substances had
calculated logK,w values above 8, one is a vB substance and ondisubstance (very close to

vB).

log BCF (feeding test only)
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Figure R.11-8: LogBCF derived from feeding studiesersus calculated log K.
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Summarized, the results of Figure R.11-6 to FidRuEL-8suggest that the B-criterion is unlikely to
be triggered for substances with a kg, higher than 10. As with the other indicators digsat in
the main paper, a logd§value higher than 10 should be used in a weiglgvadence approach in
combination 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 accmgtor conformers

Maximum diameter, Rax— the diameter of the smallest sphere into whiehmolecule may be
placed. Often this will be the same as the MML eesly for rigid molecules. However, when
flexible molecules are assessed, energeticallyredde conformers could be present for which
this is very different. The average value gf.lfor “energetically stable” conformers is used,
le. Dmax ave

(Maximum) Cross-sectional diameter — the diamefethe smallest cylinder into which the
molecule may be placed. Again different conformeni have different cross-sectional
diameters.

Conformer 1 fAHo = -84.5 kcal/mol), Dmax = 21.4; Deff = 4.99; Dn# 4.92

Conformer 2 fHo = -71.8 kcal/mol), Dmax = 19.8; Deff = 6.63; Dnm# 5.12

103



12

13
14
15
16
17
18
19
20
21
22
23

24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39

CHAPTER R11 — PBT ASSESSMENT  DRAFT VERSION 2.0 - PUBLIC — AUG. 2014)

Conformer 3 fAHo = -68.5 kcal/mol), Dmax = 14.0; Deff = 11.5; Dn# 5.52

Example Software

OASIS

To calculate Rax avecOnformational analysis of the molecule needs todrelucted. This is done by
estimating [a.x of each conformers and then the average Dmax vaomss the conformers. An
OASIS software module is used to generate the etieally stable conformers representing
conformational space of the molecules. The methdih$®d on genetic algorithm (GA) generating
a final number of structurally diverse conformeosbiest represent conformational space of the
molecules (Mekenyan et al 1999 and 2005). Forghipose the algorithm minimizes 3D similarity
among the generated conformers. The application Af nGakes the problem computationally
feasible even for large, flexible molecules, at ttwst of non-deterministic character of the
algorithm. In contrast to traditional GA, the figseof a conformer is not quantified individuallytb
only in conjunction with the population it belongs. The approach handles the following
stereochemical and conformational degrees of fr@edo

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 stracuiversity of polycyclic structures. When
strained conformers are obtained by any of therdlgos the possible violations of imposed
geometric constraints are corrected with a straliefr 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 ewamgloby 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 camfer 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 convergenaketected 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 sty program calculates the least strained 3D
conformer using e.g. MOLY Minimizer as built in tholecular Modelling Pro. Normally this
minimizing of strain requires multiple steps. Ifetlstrain energy is minimized the program
calculates the 2nd step the 3D molecular dimengpotesngth, 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 curremtlglevelopment, will include a database of
chemical structures and associated information, @A@bers etc. Currently, it is understood that
included in the associated information will be &okated Dyax, derived by OASIS and based on a
2D structure. A value of this type should be usdith @xtreme caution and as an indicator as to the
possible utility of the approach. It is not reconmded at this stage to use this value in the same
way as a derived R ave@s 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
0
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
0]
CAS No. 2082-79-3 OM
CH,
Mol weight (g/Mol) 531 HO

log Kow 134
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/Mol) 1178
Average size (A) 17.9 @ }(F/
log Kow 19.6
Remark:

The indicators average size > 17 A & MW > 1100 g/Moal 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

Annex 3.1-B Example 2.

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 HR\QO\
CH

Mol weight (g/Mol) 818 c o 0
. ji’( N —o0

Average size (A) 20 He
Co (ug/L) 9 o
o o/
H c/
CBB (ug/L) 1636 o
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 solubhility 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 requirirspecial consideration during testing

Table R.11-10: List of antioxidants (from Ullmann,1995)

o MW calc. Koy
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
> Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyljydroxy-, 2082-79-3 531 13.4

octadecyl ester
3 Phenol, 4,4',{1"-[(2,4,6—Tr|methyl—1,3,5- 1709-70-2 775 17.2

benzentriyl)tris(methylene)]

Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyljydroxy-,

4 | 2,2-bis[[3-[3,5-bis(1,1-dimethylethyl)-4-hydroxypind]-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- Ea.

6 bis(1,1-dimethylethyl)phenoxy - 26741-53-7 605 10.9
12H-Dibenzo[d,g][1,3,2]dioxaphosphocin, 2,4,8,10akis(1,1- No.

7| dimethylethyl)-6-fluoro-12-methyl- (9CI) 118337-09-0 | 487 12.8
12H-Dibenzo[d,g][1,3,2]dioxaphosphocin, 2,4,8,10akis(1,1- ea

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 undecafe, 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 89 6 20.1

Phosphonous acid, [1,1 -biphenyl]-4,4 -diylbistrakis[2,4- e
121 bis(1,1-dimethylethyl)phenyl] ester 38613-77-3 | 1085 212
Organosulfur compounds
13| Propanoic acid, 3,3'-thiobis-, didodecyl ester 123-28-4 515 11.8
14| Propanoic acid, 3,3 -thiobis-, ditetradecyl ester 16545-54-3 571 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-bis[[3-(d0yldu:i0)-1- 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 higg Ko

Example R.11-5

Propanioic acid, 3,3-thiobis-, dioctadecyl esterCAS No. 693-36-7

Table R.11-11: Properties of the antioxidant

Parameter Value
Mol weight (g/Mol) 683
Water solubility (mg/L) <<1
Log Ko (calculated) 17.7
Ready biodegradable (OECD 301B) No
T Criteria fulfilled No

o o
Structure MOMS/\)&OM

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 biodegradableaiglassical OECD 301B Sturm test at
the usual high substance concentrations althoughesiters could be cleaved. The
reason is the very low bioavailability of the sw#mate. The biodegradation rate is
therefore controlled by the dissolution rate. Whee ready test (OECD 301D
Closed Bottle Test) is carried out at low concerdret with stirring ready
biodegradation can be achieved. In this case thesament 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-dimethylethyf-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.11-12: 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
0O
@)
O
o%o
O
0
O
HO OH

STEP 1 Calculated / measured log K

log Kow 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 VPVB Assessment
STEP 3a Persistence check

The substance has 4 ester bonds. Cleaving the wested lead to 4 Mol of 3,5-
bis(1,1-dimethylethyl)-4-hydroxy-benzenepropanoaida(l) and Pentaerythrol (2).
The acid (1) is not readily biodegradable but inageessment it was demonstrated
that (1) is not a PBT substance. Pentaerythrol §2eadily biodegradable and is
therefore not a PBT or vPvB substance. The antioxidaelf is not readily
biodegradable in a classical OECD 301B Sturm tebight substance concentrations
although the esters could be cleaved. The reaste igery low bioavailable of the
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STEP 3b

Conclusion

substance. The biodegradation rate is thereforeraltatt 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 substamsetested above water solubility
but indicate low bioaccumulation

b) Animal ADE Studies

Adsorption, Distribution and Eliminations (ADE) Stad carried out with
radiolabelled material show low adsorption of thlbstance. 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 whichidtbe cleaved ready biodegration
cannot be achieved due to the very low (bio)avdilabf the substance. But there
are several information available which support lh& bioaccumulation potential
based on the log & > 10. There are animal studies available (fish aa)
demonstrating low adsorption of the substancedtiten 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 corluded in a Weight-of-evidence
Approach that the antioxidant is not a vPvB substane.

Example R.11-7

Tris(2,4-di-tert-butylphenyl)phosphite, CAS No. 3150-04-0

Table R.11-13: Properties of the antioxidant

Parameter Value
Mol weight (g/Mol) 632
Water solubility (mg/L) <<1
Log Ko (calculated) 18.1
Ready biodegradable (OECD 301B) No

T Criteria fulfilled No
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Structure P-0

STEP 1 Calculated / measured log K
log Kow calc. Is 18.1
STEP 2 Assessment type to be applied

log Kow is > 10 and the T criteria is not fulfilled, thiseans a vPvB Assessment
according Step 3

STEP 3 vPvB Assessment
STEP 3a Persistence check

The substance has three ester bonds. Cleavingtieveould lead to 3 Mol of 2,4-

Ditert.butylphenol (1) and 1 Mol of phosphite (L) is not a PBT or vPvB

Substance (EU, 2005) and (2) is an inorganic saltranPBT or vPvB substance.
The antioxidant itself is not readily biodegradainlea classical OECD 301B Sturm
test. For metabolic reasons ready biodegration nybe achieved even at lower
concentration. But hydrolysis at low concentratiming radiolabelled material may
result in abiotic transformation.

STEP 3b Bioaccumulation check

Log Kow is > 10 but no further indication for limited bmamulation is
fulfilled.

STEP 4 Overall conclusion

In this case the indicator logyk> 10 is of limited value as the substances does not
readily biodegrade even at low concentrations aadadditional 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.11-14: Octanol and water solubility of pignents, critical body burden for narcotic

mode of action and Log Getano/ Cwater (ETAD, 2006)

Colour MW Octanol Céltc:gal Water
Pigment class index (g/Mol) solubility Burden (éBB) Co < CBB solubility log Co/Cw
Co (ng/L Cw L
(hg/L) o) (hglL)
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 1.9 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.O0.5 338 1760 676 NO 7 2.4
b-Naphthol P'(Rs'afszl 445 1250 890 NO 1250 0.0
BONA * PR 4821 461 170 922 YES 650 0.6
(salt)
BONA P.R.571 426 850 852 YES 1800 -0.3
(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 2.1
Diarylide Yellow P.Y.13 686 22 1372 YES 0.8 1.4
Diarylide Yellow P.Y.14 658 3 1316 YES analytical
problems
Diarylide Yellow P.v.83 | sis 9 1636 YES analytical
problems
Diketopyrrolopymrole analytical
Pigment (DPP) PR.254 357 30 714 YES problems
Dioxazin P.V.23 589 330 1178 YES 25 1.1
Disazo Condensation P.Y.93 937 200 1874 YES 110 0.3

BONA = beta Oxynapthoic acid,

* octanol is saturated with water, water is sagnlatith octanol
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Table R.11-14 (continued) Octanol and water solubtly of pigments, critical body burden for
narcotic mode of action and Log Gctano/ Cwater (ETAD, 2006)

Octanol Critical Water
Bod
Pigment class (_:olour MW solubility o Co < CBB solubility log Co/Cw
index (9/Mol) Co (ug/L) Burden (CBB) ow (ugll)
(or/L)

Disazopyrazolone P.0O. 13 624 51 1248 YES 1.4 16
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 1.3
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 1198 YES analytical

problems
Perylene P.R.179 576 10 1152 YES 8 0.1
Perylene P.R. 224 392 100 784 YES 5 1.3
Phthaloblue, P.Bluels | 515 10.1 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 1.5
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 substancesthvlow octanol and water
solubility

Example Pigment Yellow 12, CAS No. 6358-85-6

Table R.11-15: Data for Pigment Yellow 12

Parameter Value

Mol weight (g/Mol) 630

Water solubility (ug/L) 0.4

Octanol solubility (pg/L) 50

CBB (ug/L) 1260

C, << CBB YES

Log G/Cy 2.1

Log GJ/C,y<< 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

Co<CBB and log @Cyw <45

Neither exceedance of CBB nor uptake via membranedikely. Rat 14C
Pharmacokinetic study confirms reduced uptake.

STEP 3 Weight-of-evidence Approach

In a Weight-of-evidence approach based opn ©g G/Cw 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 Waterlsitity of Pigments, carried out by ETAD Member coamges,
2006, Data ownership is with ETAD

Ulimann (1995): Encyclopaedia of Industrial ChemisSection Antioxidants, 1995
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Appendix R.11-3: PBT assessment of UVCB petroleunubstances

Step 1: Characterisation of the petroleum substance

Due to their derivation from natural crude oils ahd refining processes used in their production,
petroleum substances are complex mixtures of hydbons, often of variable composition. Many
petroleum substances are produced in very highatgesto a range of technical specifications, with
the precise chemical composition of particular sahses, rarely if ever characterized. Since these
substances are typically separated on the bagisstilation, the technical specifications usually
include a boiling range. These ranges correlate gatbon 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 thaousr petroleum substance streams generally
reflect this, including final refinery process; g range; carbon number range and predominant
hydrocarbon types present.

For most petroleum substances, the complexity efctremical composition is such that that it is
beyond the capability of routine analytical methiody to obtain complete characterisation.

Typical substances may consist of predominantlytunes of straight and branched chain alkanes,
single and multiple naphthenic ring structuresgoftvith alkyl side chains), single and multiple

aromatic ring structures (often with alkyl side ictsd. As the molecular weights of the constituent
hydrocarbons increase, the number and complexippss$ible structures (isomeric forms) increases
exponentially.

For the purposes of a PBT assessment, when reqgttinesdsuggested that an analytical approach
based on Total Petroleum Hydrocarbon (e.g. TNRCC &efiD05) methods should be used. Other
alternative methods (e.g. 2D-GC) are also becoravaglable 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 hgaideon blocks, with a minimum of boiling
point range and %contribution to the petroleum gurxe. 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 infornratom the petroleum substances being assessed.
Where this is done as part of a category, therebeiheed for a good justification, which couldaals
include analytical characterisation of a categdiye assessment of the data will follow similar
lines than for any data examination, including ¢éx¢éent to which the petroleum substances were
characterised or described, the type of protodtdvieed 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 exathie available data, and in particular attempt
to identify whether the petroleum substances umnuestigation could be considered to be ready
biodegradable. As discussed in Section R.11.4(l)1Pérsistence), for homologous substances,
where there is convincing evidence of ready bioaegtion of the whole substance, e.g. in an
OECD 301 type test, it can be reasonably assumeédhthandividual components are unlikely to be
persistent.
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If there is insufficient evidence for ready biodadgtion, then the assessment should proceed to the
next stage. This involves generating typical stmegieither from the analysis conducted or from
other sources of information relevant to the petrol substances being assessed. Thus for example,
Comber et al, 2006, describe how a set of over 1gtd0Octures are available for assessing
hydrocarbon blocks of petroleum substances. Thetsnes cover a wide range of hydrocarbon
types including isoparaffinic, normal paraffinic, ono-naphthenic (1-ring cycloalkanes), di-
naphthenic (2-ring cycloalkanes) and poly-naphttiemiono-aromatic, di-aromatic and aromatic (3
to 6-ring cycloalkanes) classes. By correlating ghedicted boiling point of these structures to the
available analytical information, a series of bleaan be generated in which these structures are
representative of the type potentially presenhangetroleum substance.

The assessment can then proceed with assessmenailabke information on any known individual
chemicals, e.g. benzene, hexane, pristine etc.ififagmation 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 availabtan individual structures that are normally not part
of an assessment process, as they are rarelyedaaimanufactured. Consequently the information
will need to be supplemented with data from prexdicinodels.

For hydrocarbons, there are two QSAR models thatdesidered for assessing environmental
degradation half-lives and a third that could bedu®r assessing potential metabolites.

Howard et al, 2005, describe a model that preditsdegradation half-life of a hydrocarbon in the
environment. The model is well described, includimfgrmation on the test/training sets. In using
the model it would be advisable to assess theitiguiand tests sets to ensure suitable coverage of
the structures being assessed.

Dimitrov, 2006, also describe a new model that coed 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 catghbathways compiled from various sources
including public web sites such as UM-BBD (Ellis05).

Finally, to demonstrate that there are no conceragsed by potential metabolites (the previous
assessments are all addressing primary biodegoajlait is recommended that a prediction of
potential metabolites be made and these also askédthough the extent of this assessment needs
to be carefully considered and depend on the tygéractures 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 inftionaas described in the main report or to the
bioaccumulation assessment.

Step 4: Assessment of bioaccumulation (B)

The B assessment essentially follows the same wasethat 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 addiressndividual structures for their potential to
bioaccumulate. This, as with the P assessment,steitt 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 @éoable 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 tha daed was of the highest quality and that
recently generated information was also incorpakate

The second model that can be used, Dimitrov et(fl52is based on a wide range of good quality
information and specifically addresses biotranstdram, while making an assumption about the
maximum uptake possible at specific log&

An assessment of the predictions from these moddth, available experimental information
should lead to the identification of those blocksewe there are concerns for their potential (or
realised, if specific structures are assessedjyatnlbioconcentrate.

Where there are blocks that are showing a concerndth P and B properties, it will normally lead

to the need to generate further higher tier infdiromaon these properties. The exceptions to this
conclusion might be where there are sufficient @doblogical data on specific structures in the
blocks that demonstrate no concern for the T catemd where the P and B properties are
sufficiently defined that an evaluation for vPvBuUisnecessary.

Step 5: Assessment of toxicity (T)

As previously discussed, the assessment of theityxif individual substances within a petroleum
substance is extremely difficult. While the wholebstance assessment has been accepted for
classification purposes (OECD, 2001), the use o$ tinformation for the T assessment is
problematic..

For petroleum substances, a model, PETROTOX, hasdmatoped (Redman et al, 2006), based
on previous work assuming a non-polar narcosis nobdetion (McGrath et al, 2004, 2005). This
model, which was developed to predict the ecotbxiof petroleum substances and hydrocarbon
blocks, could be used to address individual strestwhere no experimental data is available.

It should be noted that for the ultimate conclustonthe T property, long-term toxicity test results

are generally necessary as, at present, no apat®gmiediction tools for long-term ecotoxicity are

available. The prediction tools may be, howeverdwsesupporting tools for designing tests and for
the interpretation of experimental results.
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Appendix R.11-4: Bioconcentration studies with betiic and terrestrial invertebrate species
(BSAF)

In case data are available from bioconcentratianliss on benthic and terrestrial invertebrate
species they may be used as indicator for a higacsumulation potential. Results of these studies
are expressed as biota-to soil/sediment accumnld#ictor (BSAF). In order to compare BSAF
with BCF values care must be taken if a speciel wivery low lipid content was used because
BCF values are normaly reported on a wet weighisbagid normalization (to 5% lipid content)
should therefore always be performed, wheneverlgleser substance that are lipid binding.

The relationship between BSAF and BCF is epressdthianfollowing equation, in which BCF
could be replaced by the criterion for B or vB.

BCF(“p'd ) = 2000/005 for indicationof Bor%/om5 forindicationof vB

oc oc oc

BSAF=

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 and higher, based on pore
water concentration. Similar for a substance withgaK,,, of 4.5 a BSAF value higher than 5 is an
indication that the BCF exceeds the value of 50@8ed on pore water concentration.

BSAF

,,,,,,,

4 4.5 5 55 6 6.5 7
log K ow
Figure R.11-9: Relationship between lipid and orgaie carbon normalised BSAF values and
log Kowas indicator for the B and vB criterion.

The solid line is calculated with a BCF value (5%ipids) from pore water of 2000, the
dotted line is calculated with a BCF value of 5000rhe log K, has been calculated
according to the equation log K. = log Koy - 0.21 by Karickhoff et al. (1979).

Due to increasing sorption with log,l the BSAF values for calculated BCF values of 2864
5000 rapidly decrease. Therefore, for a substarceeding log K, of 5.5, a BSAF value in the
order of 0.5 and above indicates high bioaccumagpiotential.
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However, lower BSAF values are difficult to intezpiin the context of the B and vB assessment
due to several confounding factors. Sorption aratdncentration increase with hydrophobicity,
and as it is not necessarily in the same manneptiso is an important parameter dependend on
soil and substance properties. Bioconcentrationhtmiog reduced compared to what is expected
from log Kow value but even low BSAF values of 0.1 and lowemadb necessarily mean that the
BCF value based on pore water concentration dexeted 5000, because of the strongly increased
sorption for highly hydrophobic substances. Morepworption might be higher than what is
expected from log Ky because sorption to carbonaceous materials mgyagoamportant role.
Besides that, for these low BSAF values it is offificult to distinguish between real uptake and
adsorption to the organisms or interference ofcguatent in the determination of the BSAF values.

In conclusion, lipid and organic carbon normaliBSIAF values of 0.5 and higher are an indication
of high bioaccumulation. In some cases these vahigbt be considered to be enough evidence in
itself to assess the substance as B and vB, elipatieeliable experimental data on pore water
concentrations are available and the system iguilierium. 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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