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ARTICLES

REACH and the safe use of chemicals: definition and development of expo-
sure scenarios

Dirk Bunke

1 Need for information on safe use of chemi-
cals

Sustainable management of chemicals requires
sufficient information on properties of substances
and on the conditions of their safe use. Therefore,
the so-called “chemical safety assessment” plays
an important role in the registration procedure
within the REACH proposal from October 2003.
The chemical safety assessment aims to describe the
potential effects of chemicals on human health in a
structured way and the environment as well as the
conditions which are necessary for their safe use.

One part of the chemical safety assessment is the
exposure assessment. It consists of two elements:
development of exposure scenarios and exposure
estimation. Exposure scenarios describe the condi-
tions of use and are themselves results of the
chemical safety assessment.

Following the publication of the White Paper in
2001, discussion began on how to achieve a
“workable” REACH. A plethora of recommenda-
tions were developed in order to make the registra-
tion more efficient without reducing quality in the
course of this step.

The grouping of “similar” uses and “similar”
exposure situations is one important possibility.
Several approaches for such groupings have been
developed in the interim. Some of these concepts
supplement the exposure scenario approach of
REACH, others intend to replace this concept.
“Categories” is the common heading for different
approaches (use categories, exposure categories,
use- and exposure categories...). Until now no

definition for an exposure category has come into
being. In some cases, suggestions for
“(use/exposure) categories” are part of even broader
proposals regarding further elements of the REACH
proposal. This makes the discussion of these con-
cepts more complex and difficult.

This paper aims to give a short introduction to ex-
posure assessment under REACH. It addresses key
points of current discussion on exposure scenarios
and exposure categories. Reference points are the
REACH proposal from October 2003 (CEC 2003),
experiences accrued in pilot trials on REACH, re-
cent papers on several category approaches as well
as the results of the workshop on the practical
preparation for REACH in Arona, January 2005
(CEC 2005).

2 Chemical safety assessment according to
REACH

2.1 Structure of the chemical safety assessment

The chemical safety assessment is the tool used by
industry to determine which risk management
measures and which operational conditions are
necessary for protecting human health and the envi-
ronment (CEC 2005). The chemical safety assess-
ment is comprised of six elements, including expo-
sure assessment and risk characterisation (which
only have to be carried out for a restricted number
of substances, see chap.2).

Fig. 1 shows the structure of the chemical safety
assessment and the position of the exposure assess-
ment (step 5).

‘ Chemical safety assessment (CSA) ‘
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The objective of the exposure assessment shall be
to make a quantitative or qualitative estimate of the
dose/concentration of the substance to which hu-
mans and the environment are or may be exposed.
(REACH Annex I, Art. 55.0).

Exposure assessment begins after the hazard as-
sessment has been completed (which aims to iden-
tify and evaluate the physicochemical hazards, the
inherent substance properties which affect human
health and the environment). Exposure assessment
is a prerequisite for the risk characterisation step. In
this step, the extent of exposure is compared with
effect-related data' in order to decide whether there
is cause for concern and what kind of risk reduction
and risk management measures should be recom-
mended.’

Exposure assessment under REACH entails two
separate steps:

. Step 1: Development of exposure scenarios;

. Step 2: Estimation of exposure for each expo-
sure scenario.

Exposure assessment aims to achieve predicted
environmental concentrations (PEC-values) and
values with regard to the exposure of human popu-
lation.

2.2 Exposure scenarios: definition and descrip-
tion
Under REACH, the main element of the exposure

part of the chemical safety report is the description
of different exposure scenarios:

“An exposure scenario is the set of conditions
that describe how the substance is manufactured
or used during its life-cycle and how the manu-
facturer or importer controls, or recommends
others to control, exposures of humans and the
environment.”’

In order to do this, the registrant has to describe, if
relevant, the following for the identified uses:

e processes involved in production, processing
and use, including the physical form, during its
lifecycle;

e risk management measures (by the manufac-
turer / importer / downstream users) and the
waste management measures;

e activities and the exposure of workers and
consumers which are exposed to the substance;

1 Comparison of PEC/PNEC values, comparison of human exposure data
with DNEL-values.

2 Risk characterization of existing and newly-notified substances may
include “risk estimation”, i.e. the quantification of the incidence and se-
verity of adverse effects (TGD 2004, Part |, p. 7).

3 REACH, Annex |, chap. 0.6, p. 8, chap. 5.1, p. 15.

e emissions of the substance into the environ-
ment, including sewage treatment systems and
dilution of the substance in the environment.

An exposure scenario can be understood as a pic-
ture describing the conditions of use of a substance;
it provides the relevant information as to which
kind of exposures occurs and makes recommenda-
tions on how to manage them.*

“The description of the conditions’ under which
a substance can be used in a way that risks are
adequately controlled, is called an exposure
scenario.” (CEC 2005, p. 37).

Note: Exposure scenarios are a central element
which is important not only for the registration, but
also for information in the supply chain (Title V),
for downstream users (Title V), for evaluation (Title
VI), authorisation (Title VII), restrictions (Title
VIII) and enforcement (Title XIII). For an over-
view, see CEC 2005, p. 38f.

2.3 Who has to carry out the exposure assess-
ment? Responsibilities and duties

Exposure assessment as part of the chemical safety
report has to be undertaken first by the manufac-
turer/importer of a substance (whether the substance
has to be registered; whether it is a dangerous sub-
stance with an annual production volume of >
10t/a).°

A downstream user only has to conduct his own
chemical safety assessment (including the exposure
assessment) when he uses a dangerous substance
extraneous to the conditions described in an expo-
sure scenario conveyed to him in a safety data
sheet.

Instead of undertaking his own assessment, a down-
stream user can ask the supplier to provide him with
exposure scenarios for his purposes. In this case, he
should provide sufficient information so as to allow
his supplier to prepare an exposure scenario for his
use in the supplier's chemical safety assessment
(REACH (CEC 2003), Art. 34,2).

The exposure scenario itself does not contain estimations of emissions
and exposure levels — these belong to the exposure estimation, the sec-
ond step of exposure assessment.

5 Risk management measures and the related operational conditions

6 Under REACH, exposure assessment has to be undertaken for sub-
stances with a production volume of more than 10 t/a, if they meet the
criteria  for classification as dangerous according to Directive
67/548/EEC or Directive 1999/45/EC or if they are assessed to be a PBT
(persistent, bio accumulative, toxic substance) or vPvB (very persistent,
very bio accumulative substance).

Downstream users have 12 months from receipt of the safety data sheet
to perform the CSA (RIP 1, chap. 5.2, p.49).
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2.4 Exposure scenarios as flexible elements

Annex I of the REACH proposal gives a clear defi-
nition of an exposure scenario. It is still undecided
how detailed an exposure scenario should be. The
given concept of exposure scenarios offers a large
degree of flexibility. It is possible to develop expo-
sure scenarios which encompass a broad range of
applications.

“The level of detail required in describing an
exposure scenario will vary substantially from
case to case, depending on the use of the sub-
stance, its hazardous properties and the amount
of information available to the manufacturer or
importer. Exposure scenarios can describe the
appropriate risk management measures for sev-
eral individual uses of a substance. Single expo-
sure scenarios may thereby cover large ranges
of uses (REACH proposal (CEC 2003), Annex I,
chap. 0.7, p. 8).

In addition, the possibility of using broad exposure
scenarios and categories has already been men-
tioned in the RIP-1 document.

“Generic exposure scenarios and/or exposure
categories can be developed by manufacturers
and importers where appropriate”. (RIP-1,
(CEC 2004), chap. 3.4.2.2, p. 30).

3 How is exposure assessment made worka-
ble? Experiences from pilot trials

Different pilot projects involving REACH demon-
strated that a workable system and efficient imple-
mentation is crucial to the success of REACH.
Several recommendations to improve the workabil-
ity of the system (Bunke et al. 2002, Nover and
Hippe 2004) have been developed.

Several elements of the registration process have
been tested in the pilot trial of North-Rhine-
Westphalia (ARGE 2004). It has been recom-
mended that simplified procedures be developed for
the exposure assessment and for the communication
of exposure scenarios or exposure ‘“categories” in
the supply chains.

One overall conclusion drawn from the North
Rhine-Westphalia project is to develop simple EU
guidance documents (in addition to other aids and
implementation tools) before the system starts.
These should address, in particular, the develop-
ment of standard exposure scenarios and exposure
“categories” for various supply chains, in collabora-
tion with substance producers, manufacturers of
preparations and users of chemicals.

4 Use categories and exposure categories

The recommendation to group similar uses and
similar exposure situations together and assess them

in unison was developed in several pilot trials on

REACH. Several proposals have been made for

systems of use and/or exposure categories in the

interim:

e The German Federal Government recom-
mended the development of a system of use

and exposure categories, together with the IG
BCE and the VCI (2003).

e The German Chemical Industry Association
(VCI) developed a system of exposure catego-
ries, which is closely linked to far-reaching
changes of the present REACH proposal. The
VCI concept deploys a very broad system of
exposure categories without branch-specific
elements. Quantitative exposure assessments of
identified uses by the manufacturer or importer
of substances are not foreseen — in contrast to
the present REACH proposal.

e A different system of use and exposure catego-
ries, which is closely linked to the exposure
scenario concept of REACH, has been devel-
oped by the following national competent au-
thorities of Germany: the Federal Environ-
mental Agency (UBA), the Federal Institute for
Risk Assessment (BfR) and the Federal Insti-
tute for Occupational Safety and Health
(FIOSH). Quantitative exposure estimates and
consideration of branch-specific elements are
intrinsic to this system.

5 Recommendations

Exposure scenarios as described in Annex I of the
REACH proposal are a helpful and necessary ap-
proach for the chemical safety assessment. The
following recommendations are provided so that
they can be developed into a successful tool appli-
cable to different actors in the supply chains:

e Standardisation: There is concern that a myr-
iad of complicated site-specific exposure sce-
narios would have to be generated. This is not
required by REACH. It is possible to develop
broad standard exposure scenarios, together
with the actors of supply chains, which can en-
compass many individual applications of
chemicals.

e Use and exposure categories: The REACH
proposal is flexible enough to allow for the in-
troduction of categories for similar uses and
similar exposure situations within the exposure
scenario concept. These categories should be
developed. They have to be broad enough to
cover typical applications, and detailed enough
to reflect use and branch-specific exposure
situations and to deliver the necessary transpar-
ency on the use of chemicals in general.

¢ Responsibility: Quantitative assessments of the
expected exposure for identified uses (in a

5
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standardised manner) belong to the responsi-
bilities of manufacturers and importers. This
responsibility should not be delegated to down-
stream users.

o Standard assessments: It cannot be expected
that manufacturers (and importers) evaluate the
whole range of individual uses of their chemi-
cals. They should be able to perform and com-
municate exposure assessments for the identi-
fied uses of their chemicals under standard ap-
plication conditions (as described in emission
scenario documents or in the technical data
sheets of the manufacturer).

e Duty of the downstream users: It remains an
important task for downstream users to check
whether their individual uses are covered by
the exposure scenarios provided in the safety
data sheets of their suppliers. In this respect,
supporting tools are necessary, too.

e Use of existing data: Exposure assessment
constitutes a crucial element of an appropriate
risk assessment of chemicals. A slew of infor-
mation on branch-specific emissions and expo-
sures is available (e.g. in the OECD Emission
Scenario Documents) which can be deployed to

e simplify these tasks.

6 Additional remarks

e A prototype of a standard exposure scenario
has been developed for the textile finishing in-
dustry, together with actors of the textile chain
of the NRW project (a project of the German
Federal Environmental Agency, Berlin; con-
tact: birgit.mueller@uba.de,
ulrike.frank@oeko.de). Similar tools should be
developed for other branches.

e A guidance tool for finding the proper emission
scenario data (including stand-alone IT tools) is
under development in the ESD Matrix Project
of the German Federal Environmental Agency,
Berlin (contact: silke.mueller@uba.de).
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Abstract

Safe management of chemical requires an assess-
ment of their conditions of use. Exposure scenarios
describe conditions of use and are a key element of
the REACH proposal.

Standardised exposure scenarios can cover a broad
range of applications — they are in line with the
protection of confidential business information.

Grouping similar uses and similar exposure situa-
tions together (using “categories”) should supple-
ment the exposure scenario approach. Use catego-
ries and exposure categories have to be broad
enough to encompass typical applications and de-
tailed enough to reflect use- and branch-specific
exposure situations as well as to deliver the neces-
sary transparency on the use of chemicals in soci-
ety.

Responsibility for the exposure assessment of iden-
tified uses should not be delegated by the manufac-
turer/importer to downstream users.
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