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Preface

This document describes the information requirements under the REACH Regulation with
regard to substance properties, exposure, use and risk management measures, and the
chemical safety assessment. It is part of a series of guidance documents that are aimed to
help all stakeholders with their preparation for fulfilling their obligations under the REACH
Regulation. These documents cover detailed guidance for a range of essential REACH
processes as well as for some specific scientific and/or technical methods that industry or
authorities need to make use of under the REACH Regulation.

The original versions of the guidance documents were drafted and discussed within the REACH
Implementation Projects (RIPs) led by the European Commission services, involving
stakeholders from Member States, industry and non-governmental organisations. After
acceptance by the Member States competent authorities the guidance documents had been
handed over to ECHA for publication and further maintenance. Any updates of the guidance
are drafted by ECHA and are then subject to a consultation procedure, involving stakeholders
from Member States, industry and non-governmental organisations. For details of the
consultation procedure, please see:

http://echa.europa.eu/documents/10162/13559/mb 63 2013 consultation procedure for gui
dance revision 2 en.pdf

The guidance documents can be obtained via the website of the European Chemicals Agency
at:

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach

This document relates to the REACH Regulation (EC) No 1907/2006 of the European
Parliament and of the Council of 18 December 2006®.

1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC)
No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and
Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006, p.1;
corrected by OJ L 136, 29.5.2007, p.3).
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1  Document History

‘ Version Changes ‘ Date
Version 1.0 First edition. May 2008
Version 2.0 Revision of sections E.3.4.2 and E.3.4.4 November 2012

Corrigendum:
(i) replacing references to DSD/DPD by references to CLP

(ii) implementing minor recommendations from
nanomaterials from the RIP-oN3 report

(iii) additional minor editorial changes/corrections

(Note that references to DSD/DPD Risk phrases in Table 2 in the
Appendix have not yet been updated in this version)

Version 3.0 Revision of Section E.2 Xxxxx 2016

Withdrawal of Appendix E.1
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Convention for citing the REACH regulation

Where the REACH regulation is cited literally, this is indicated by text in italics between quotes.

Table of Terms and Abbreviations

See Chapter R.20
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E.2 Risk characterisation for physicochemical properties

E.2.1 General aspects

Substances which are hazardous because of their physicochemical properties trigger additional
requirements for the chemical safety report (CSR) and safety data sheet (SDS) under REACH,
in the same way as substances which are hazardous because of their (eco)toxicological
properties.

Some physicochemical properties are intimately linked to physical hazards - notably
flammability, explosive properties and oxidising properties. Substances that possess these
properties have the capacity to release energy, either slowly in the form of a fire, or quickly in
the form of an explosion, with the potential to cause physical damage to humans and the
surroundings. Human populations exposed to such “an event” are at an immediate risk of
serious harm, even death, unless the risks are properly managed.

Under REACH, there is a requirement to report the physicochemical properties of a substance
and assess the potential effects to human health, in order to determine the classification of the
substance in accordance with Regulation (EC) No 1272/2008 (CLP Regulation). In addition, for
substances registered in quantities of 10 tonnes or more per year, the registrant shall carry
out a chemical safety assessment according to REACH Article 14, which includes a
physicochemical hazard assessment (Article 14(3)(b)). If the criteria for the hazard classes
listed in Article 14(4) of the REACH regulation are fulfilled, the chemical safety assessment
must include an exposure assessment, and a risk characterisation.

E.2.2 Physicochemical properties

ECHA Guidance on information requirements and chemical safety assessment Chapter R.7a:
Endpoint specific guidance provides support on meeting the information requirements set out
in Annexes VI to XI to the REACH Regulation. The information requirements relate both to
those physicochemical properties that are relevant for exposure and fate considerations as well
as to physical hazards, human health hazards and environmental hazards. The relevant
sections in terms of a Physicochemical Hazard Assessment (as required under REACH Annex I
section 2) include:

e Explosivity = Explosive properties (Section R.7.1.11 of Chapter R.7a)
e Flammability (Section R.7.1.10 of Chapter R.7a)
e Oxidising potential = oxidising properties (Section R.7.1.13 of Chapter R.7a).

Definitions, information requirements etc. are described in Chapter R.7a and will not be
repeated in this Guidance. However it should be noted that while considering the above
properties, the requirements described in this Section (E2) apply to substances that fulfil the
criteria for any of the following hazard classes or categories:

2.1 Explosives;

2.2 Flammable gases;

2.3 Aerosols;

2.4 Oxidising gases;

2.6 Flammable liquids;

2.7 Flammable solids;

2.8 Self-reactive substance, types A and B;
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2.9 Pyrophoric liquids;

2.10 Pyrophoric solids;

2.12 Substances and mixtures which in contact with water emit flammable gases;
2.13 Oxidising liquids, categories 1 and 2;

2.14 Oxidising solids, categories 1 and 2; and

2.15 Organic peroxides, types A to F.
E.2.3 Human health hazard assessment of physicochemical properties

The scope of the chemical safety assessment under REACH covers only what could be
described as “normal operations” for the manufacture and/or use under foreseeable
operational conditions. Neither fault nor accident conditions should be considered in the
assessment. In addition, storage and on-site transfer are “uses” under REACH and therefore
should be considered in the chemical safety assessment, however the carriage of dangerous
substances, and dangerous substances in dangerous mixtures, by rail, road, inland waterway,
sea or air is outside the scope of REACH (Article 2.1(d)).

The prevention of major accidents involving hazardous substances, is covered by the Seveso
directive* (Directive 2012/18/EU), which covers establishments where these substances are
present (e.g. during processing or storage) in quantities above certain thresholds. Depending
on the amount of dangerous substances present, establishments are categorised as lower or
upper tier establishments, the latter being subject to more stringent requirements Substance
and use information, generated through REACH and CLP processes, supports the substance
users to fulfil their requirements under Seveso.

Minimum requirements for improving the safety and health of workers potentially at risk from
explosive atmospheres are covered by the ATEX 99/92/EC directive®. The employers must
classify areas where hazardous explosive atmospheres may occur into zones. The classification
given to a particular zone, and its size and location, depends on the likelihood of an explosive
atmosphere occurring and its persistence if it does. The explosion protection document is
intended to provide an overview of the results of the risk assessment and the consequent
technical and organisational protective measures for a plant and its working environment.
Equipment and protective systems in the places where hazardous explosive atmospheres may
be present must be chosen in accordance with the categories in Directive 94/9/EC (replaced by
the new ATEX directive 2014/34/EU6), unless otherwise provided in the explosion protection
document on the basis of the risk assessment. Further criteria such as temperature class, type
of protection and explosion group must be considered to ensure safe operation of equipment in
hazardous places. These criteria depend on the combustion and explosion properties of the
substances used.

According to REACH the potential effects to human health shall be assessed as a minimum
(REACH Annex I section 2.2) for flammability, explosivity and oxidising potential. It should be
noted, however, a substance may be capable of producing a fire or explosion without being
classified into one of the hazard classes or categories listed in E.2.2. For example, a substance
may present an adverse effect to human health due to it providing a potential dust explosion
hazard if present in the form of small particles (combustible dust). Therefore an explanation of
the hazard could be provided, with an indication and justification of any action or decision
taken in order to ultimately communicate relevant risk management measures to the user.

4 http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32012L0018
5 http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:31999L0092
6 http://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32014L0034
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According to the REACH Annex I the steps of the physicochemical hazard assessment
undertaken by the registrant, include:

2.3 The assessment of each effect shall be presented under the relevant heading of the
Chemical Safety Report (Section 7)” and where required and in accordance with Article 31,
summarised in the Safety Data Sheet under headings 2 and 9.

In the case of a flammable liquid, this would include an entry in the chemical safety report
under the heading 6.2 Flammability, with an overview of the information available, including
the flash point.

2.4 For every physicochemical property, the assessment shall entail an evaluation of the
inherent capacity of the substance to cause the effect resulting from the manufacture and
identified uses.

This evaluation of the inherent capacity of the flammable liquid to cause a fire could look
something like:

The potential effects in this case are determined by the flash point of the liquid, the
concentration of the air-substance vapour mixture, and the availability of ignition sources.

- The flash point of the flammable liquid is 13°C, which means that at ambient
temperatures it will give off a sufficient concentration of vapours to form an ignitable
mixture with air, resulting in a potential fire hazard.

- The lower and upper explosion/flammability limits are between 3.3 and 19.0% by
volume of air. While it is a relatively narrow range, since the lower limit is only a few
percent it only takes a small amount of vapours in the air to form an ignitable mixture.

- The substance vapour is heavier than air (relative vapour density: 1.6) and therefore it
will not easily disperse, which means the vapour can travel considerable distances to
find an ignition source.

Spray mists of this flammable liquid in air will burn at any temperature if an ignition source is
present.
- This flammable liquid flows easily. Burning liquids can flow under doors, and into
neighbouring buildings, spreading fire widely.

- Materials such as wood, cardboard and cloth can absorb this flammable liquid and give
off hazardous (flammable) vapours.

- The substance is not self-reactive and its auto-ignition temperature is significantly
higher than the normal ambient temperature (for this substance it is 365°C). Auto-
ignition in this case cannot be achieved without a heat source.

2.5 The appropriate classification developed in accordance with the criteria in Regulation (EC)
No 1272/2008 shall be presented and justified.

In this example this could be: Flammable liquid, Category 2, H225: Highly flammable liquid
and vapour. This should also be reported in the Classification and Labelling section of IUCLID,
and Section 3 of the Chemical Safety Report (if one is required).

7 This legal quote refers to REACH Annex I Section 7 which describes the CSR format, and not the CSR heading 7.

Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu




Part E: Risk Characterisation
14 Draft (Public) Version 3.0 March 2016

24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

E.2.4 How to present the risk characterisation

This risk characterisation, documented in the chemical safety report, consists of an assessment
of the likelihood and severity of an event occurring due to the physicochemical properties of
the substance (REACH Annex I, section 6.3). For any exposure scenario, the risks [to

humans] can be considered adequately controlled, throughout the lifecycle of the substance
that results from manufacture and identified uses, if the likelihood and severity of an event
occurring due to the physicochemical properties of the substance [as determined in the
physicochemical hazard assessment] is negligible.

The level of risk could be described either quantitatively or qualitatively, dependent on the
availability of relevant information. The German Technical Rule for Hazardous Substance
(TRGS 8008) Fire Protection Measures (and associated EMKG module for fire and explosion
risk?), is one method that could be used for assessing flammable liquids, to establish the
conditions of use for which the risk is adequately controlled. Whichever method is employed
good practices must be followed in data collection, documentation and analysis to ensure that
the risk assessment is robust and transparent.

When considering “likelihood and severity”, it may be reasoned, in the context of the REACH
physicochemical properties, that “severity can always be high” where a fire or explosion is
concerned. Therefore the focus should be to reduce the “likelihood of an event” on the basis of
the operational conditions and risk management measures in place.

E.2.5 Risk management measures

The specification of the risk management measures is a key element of the assessment,
leading to control or reduction of the risk for the identified uses. The risk management
measures that are appropriate depend on the physicochemical properties (a Category 1
flammable liquid may require a greater degree of protection than a Category 3 flammable
liquid) and the conditions of use. Some examples are listed below, in a hierarchical structure
based on their potential effectiveness in preventing, or protecting against, an (adverse) event.
It should be noted that only some of the measures such as the engineering controls clearly
reduce the likelihood of an event affecting humans. While certain administrative controls,
personal protective equipment (PPE) and labelling could also be argued as reducing this
likelihood, those such as emergency response measures generally reduce the severity of an
event. It should also be noted that one or more measures may be required to adequately
control the risk from the physicochemical properties of a substance in a specific identified use.

E.2.5.1 The hierarchy of control

Effective control in the workplace is achieved through the application of a “hierarchy of
control”, an established concept!®, with elements described in Article 6 of the Chemical Agents
Directive (Directive 98/24/EC). The first potential solutions that should generally be considered
are elimination and substitution. However, elimination or substitution of the substance is not
included here as it is not an option for the registrant at the point of carrying out a CSR. The
other elements of the hierarchy can be presented as:

Engineering controls: refers to the design of the process plant and equipment to maximise

8 http://www.baua.de/en/Topics-from-A-to-Z/Hazardous-Substances/TRGS/TRGS-800 content.html
° http://www.baua.de/en/Topics-from-A-to-Z/Hazardous-Substances/pdf/Fire-explosion-risk.pdf
10 https://oshwiki.eu/wiki/Hierarchy of prevention and control measures
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containment, to control the working environment to which the substance is subjected, to limit
contact between the substance and workers etc. Some examples are:

e Isolation: physical separation of the substance from humans and other entities
(substances, ignition sources!! etc.) - probably the most decisive measure reducing the
likelihood of an adverse event
Storing the substance under a controlled temperature environment
Providing controlled explosion channels (overpressure protection)

Using equipment that is appropriately ATEX certified, earthed etc.
Providing ventilation (general (mechanical) or local exhaust ventilation).

Administrative controls: management tools that include the modification of operational
conditions (to change the way people work). They seek to reduce the exposure opportunity, to
control the way the work is carried out, to limit exposure time, and ensure that the work
activity is carried out in a pre-determined way. Some examples are:
e Adherence to standard operating procedures
Use of “permit to work” systems for specific activities (e.g. cleaning and maintenance)
Systematic hazard identification and periodic update of the analysis
Operators receiving targeted training in the storage, handling and use of the substance
Safety data sheets made available in each relevant workplace position for consultation
Labelling indicating the potential hazards of the contents of containers
Periodic inspection and maintenance of PPE, tools and safety devices
Emergency preparedness: predefined escape routes, emergency exits, escape and
rescue plans etc.
Restricted access (authorised/trained personnel only)
e Hazardous area classification (zones), where hazardous explosive atmospheres may
occur cf. ATEX 99/92/EC.

PPE: personal protective equipment should provide individual protection against any hazards
that remain after engineering and administrative controls have been applied. Although it
appears low down in the hierarchy of control, PPE may still be required and may in certain
circumstances, be the best available option (e.g. for infrequent tasks of short duration). Apart
from the standard PPE such as gloves, safety goggles etc. some examples specific to
physicochemical properties are:

o Wear fire/flame resistant/retardant antistatic clothing

e Remove/Take off immediately all contaminated clothing. Rinse skin with water/shower.

Others:

Spill management (e.g. bunding) and emergency response, (e.g. firefighting) could also be a
consideration in terms of good practices to follow (and are normally indicated in the SDS),
however they do not reduce the likelihood of an event and therefore do not contribute to
demonstrating that the risk is negligible in the context of REACH.

E.2.6 Communication of risk management measures downstream

Fulfilling one of the hazard classes of REACH Article 14(4) obliges the registrant to carry out an
exposure assessment. The exposure assessment shall cover all hazards identified in the hazard
assessments and the PBT/vPvB assessment (REACH Annex I section 5.0)For the hazards
identified in the physicochemical hazard assessment, an exposure estimation is not relevant,
as the objective here is to demonstrate a risk characterisation that is negligible, rather than to
compare it with a threshold level. Thus the exposure scenario generated for the chemical
safety report, and the exposure scenario communicated to the substance (downstream) user,
should contain the relevant information on the risk management measures to achieve this
negligible risk characterisation.

1 For example according to (EN 1127-1)
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Where several exposure scenarios would contain the same text relating to risk management
measures designed to address risks from physicochemical properties, it may be more useful to
explain them once in the main body of the SDS, e.g., in Section 7. In this case, every
exposure scenario to which these risk management measures are relevant must refer to the
relevant section of the main body of the SDS, so that the (downstream) user has fast and easy
access to all relevant information for his specific use. Given that the exposure scenarios are
provided to the (downstream) user together with the SDS, as an extended SDS, the user will
find all the relevant information to address the hazards of the substance, including these
physicochemical hazards, within the same document.

Normally uses consist of different tasks, and within an exposure scenario these different tasks
can be introduced and described in so-called contributing scenarios. Also in this case, the
contributing scenarios, their introduction and description and the SDS are part of one and the
same document, the extended SDS. In this situation, the supplier of the extended SDS may
prefer to provide the relevant information on the risk management measures addressing
physicochemical hazards once in the exposure scenario, rather than repeating in every
contributing scenario.
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Duration and routes of exposure to humans, corresponding to the DNEL
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Category of R Type of effect/ hazard Hazard Exposure Risk Management Measures and Operational Conditions
danger/Type of phrase statement statement route
effect/ Risk code (CLP) code
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1
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