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EACH (Registration, Evaluation, Author-

ization and restriction of CHemical sub-

stances), the European Union's
regulation on chemicals and their safe use, is
fundamentally changing the way environmental
and occupational hygiene is practiced. REACH
impacts any company that puts products into the
EU market, but especially impacts those that
have manufacturing facilities in the region.

The parties responsible for putting REACH-regulated
substances into Eurcpean markets must, when certain cri-
teria are met, develop quantitative hazard and exposure
estimates and document, using a risk assessment, that the
substances are safe for their registered uses. This informa-
tion must be documented in a chemical safety report
(CSR) and communicated to downstream users via expo-
sure scenarios (ESs) as part of the extended safety data
sheet (eSDS). REACH obligates downstream users subject
to the regulation to follow the operational conditions
(OCs) and risk management mMeasures (RMMs) that are de-
tailed in the ES. In aggregate, the OCs and RMMs define
the conditions of use under which the substance can be
safely used.

While the practicing industrial hygienist has an im-
portant role in the development of ESs, CSRs and eSDSs,
this article focuses on their role in the downstream im-
plementation of the conditions of use specified in the ES
by the manufacturer or importer.

Exposure Scenario

In the context of REACH, an exposurc scenario is a set
of conditions that describes how a substance may be
used so that the potential human exposure and environ-
mental release are controlled to below acceptable limits.
The use is therefore determined to be “safe.” These con-
ditions include both the 0Cs and RMMs.

QCs are the parameters that prevail during manufac-
ture or use that might have an impact on exposure or
release. These parameters include the physical form of
the substance and process details such as amount, dura-
tion, frequency of use, and workplace dimensions.
REACH guidance loosely defines a minimum set of 0Cs
that should be included in every scenario. RMMs also
impact exposure or release, but, in contrast {0 0Cs, are
purposely introduced during manufacture or use. RMMSs
primarily include engineering controls and personal pro-
tective equipment. Depending on the situation, a specific
parameter can be either an OC or an RMM.

The requirements for an ES are spelled out in Section 5 of
Annex [ of the REACH regulation (EC 1907/2006) and focus
on the 0Cs and RMMs. Additional details on the ES are
found in the expansive set of guidance on information re-
quirements and chemical safety assessment available on the
European Chemical Agency's (ECHA) website (http://echa.eu-
ropa.eu/). An ES should describe the uses and activities it
covers (title sections), provide information on calculated
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risks including exposure estimates and risk
characterization ratios, and give advice on
how to establish whether a use is within
the boundaries of the ES.

In addition, ECHA guidance describes
a building-block approach (also known
as the contributing scenario approach) to
authoring an ES. In general, the condi-
tions relevant to the control of environ-
mental releases are often facility-based,
while those relevant to human exposure
are often task-based. As a result, an ES
will likely contain one set of conditions
for controlling environmental releases
and multiple sets of conditions for con-
trolling human exposure.

Intended vs. Registered Uses

One of the more subjective and difficult
decisions [Hs need to make under
REACH is determining whether their in-
tended use of a substance has been reg-
istered by the manufacturer or importer.
This determination can require extensive
interpretation and professional judgment
because the intended use is rarely an
exact match with the description of a
registered use in the ES.

The goal of this assessment is to es-
tablish that the intended and registered
uses are sufficiently similar. The regis-
tered uses are described in the title sec-
tion of the ES. Fundamental to this
section is the concept of “use descrip-
tors.” The REACH use descriptor system
is a set of five descriptor lists, which to-
gether briefly describe the use and serve
as the ES’s short title. The four sub-
stance-specific descriptor lists are:

» sector of use category (SU), which de-
scribes the sector of the economy the
use is in;

e chemical product category (PC), which
describes the type of products the use
is in;

 process category (PROC), which de-
scribes the application techniques
used; and

e article category (AC), which describes
the type of articles into which the
substance is eventually processed.

The fifth descriptor list is the environ-
mental release category (ERC), which
groups uses and activities with typical
releases into the environment. Unfortu-
nately, these descriptors, especially the
PROC, can be interpreted broadly, so an

understanding of the registered uses is
often based on additional descriptive text
provided by the ES author. Therefore,
functional experience with the use de-
scriptor system is essential in order for
the IH to determine whether the intended
use is sufficiently similar to the registered
use, In addition, some of the use descrip-
tors are assigned exposure characteristics
and thus serve as input parameters to
some of the available tier 1 exposure
modeling tools for REACH. (Tier 1 mod-
els are the simplest and most conserva-
tive models and are often the first to be
used. If safe use cannot be demonstrated
using a tier 1 model, one option is to use
a more complicated, but also more de-
tailed and flexible, higher-tiered model.)

Because the fit between intended and
registered uses will not be exact, REACH
allows for some flexibility (also known
as “scaling”) when the conditions speci-
fied in the ES can be combined in vari-
ous ways to achieve an intended level of
protection, and when these combinations
can be described in a linear algorithm.
For example, if the 0Cs specify that a
compound can be used in a < 10% con-
centration for > 4 hours, a downstream
use with a higher concentration for a
shorter duration can still be considered
within the boundaries of the ES. Re-
cently, ECHA indicated that practical
guidance on how to compare intended
uses with registered uses will be forth-
coming,.

If an intended use is not sufficiently
similar to a registered use, the down-
stream user must take some additional
actions. One option is to contact the
manufacturer or importer and request
that the ES be updated to include the in-
tended use. Another option is to find an
alternative supplier with an ES that in-
cludes the intended use. If neither option
is possible, a downstream user can com-
plete its own CSR. While the downstream
user’s CSR does not need to be submitted
to ECHA, the downstream user must no-
tify ECHA that it has a use not included
in the registration.

Implementation

While scaling addresses the conditions of
use as a whole, the guidance focuses pri-
marily on the boundaries of the OCs.
Nonetheless, there is flexibility, within
reasonable boundaries, for the implemen-
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A list of acronyms used in this
article:

CSR
Chemical safety report

DNEL
Derived no effect level

ECHA
European Chemicals Agency

ES
Exposure scenario

eSDS
Extended safety data sheet

OCs
Operational conditions

RMMs
Risk management measures

tation of RMMs. However, IHs must pro-
ceed cautiously because there is little or
no guidance on these boundaries, Simi-
larly, there is little or no guidance on the
specificity with which manufacturers and
importers should provide RMMs, or on
how closely downstream users must fol-
low an RMM. To date, the details with -
which RMMs are specified in ESs appear
to vary widely. Generic RMMs allow the
downstream user significantly more lee-
way than do specific RMMs. ’

Furthermore, multiple combinations
of RMMs can achieve the desired level of
protection, but it is impossible for the
manufacturer or importer to know which
combination is most appropriate for a
particular situation. For example, if the
ES specifies the use of personal protec-
tive equipment, is it appropriate for a
downstream user to instead implement
engineering controls?

Ultimately it is the responsibility of the
downstream user to decide which RMMs
are necessary to meet their obligations.
Whenever possible, the simplest approach
is to implement the RMMs specified if the
ES is prescriptive, or to implement RMMs
that are consistent with those specified if
the ES is generic. However, if the specified
RMMSs are not the best choice, THs will
have to decide how far they're willing to
stretch the boundaries of the RMMs before
asking the manufacturer or importer to
expand them, or to complete their own
chemical safety assessment. At a mini-
mum, IHs should determine, via modeling,
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measurement, or both, that an equivalent
or higher level of protection is being pro-
vided. This decision should be sufficiently
documented. Note, too, that when expo-
sure measurements are used to support a
decision under REACH, the data set is ex-
pected to be representative and robust.

Muliiple ESs, Single Workplace
Compliance with a single ES can be com-
plicated. But very few, if any, manufactur-
ing processes include only one substance.
If a manufacturing process includes two
REACH substances, the intended use will
have to be sufficiently similar to two inde-
pendently registered uses.

Let's assume that the two sets of OCs
are sufficiently similar, It is still possible
that some RMMs are redundant, incom-
patible, or even contradictory, requiring
the downstream user to determine
whether a subset of the RMMSs reasonably
fits within the boundaries of the two ESs.
If not, the user will need to either ask one
or both manufacturers or importers to
modify its ES or complete their own
chemical safety assessment. Since the
possibility of redundant, incompatible or
contradictory RMMs increases with each
additional ES, REACH compliance will
take considerable effort for complicated
manufacturing processes that need to
comply with multiple ESs. And because
of the staggered implementation of
REACH, new eSDSs will continue to be
made available for preregistered sub-
stances through 2018, and continuously
for new substances and substances that
cross new tonnage thresholds. This in-
creases the likelihood that, after having
conducted an assessment to meet one
vendor's RMMs, a downstream user could
receive a new eSDS with additional ESs,
requiring a reassessment.

Coexistence of DNELs and OELs
DNELs (derived no effect levels) and
QELs are guantitative estimates of “safe”
levels for human exposure and are de-
rived by applying safety factors to a no
observable adverse effect level (NOAEL),
a lowest observable adverse effect level
(LOAEL), or another toxicological point
of departure. However, the intended pur-
pose of an OEL is to establish the accept-
able limit of expasure in a workplace,
while that of a DNEL is to establish the
0OCs and RMMs that define the safe use
of a substance within a specific ES. As a

result, the obligation of downstream
users, under the EU Chemicals Directive,
is to maintain exposures below the OEL.
Under REACH, the obligation for the
downstream user is to implement the
0Cs and RMMs specified by the manu-
facturer or importer.

The mandatory inclusion of both the
applicable DNELs and the national OELs
(for the EU member state in which the
safety data sheet is being provided) in
section 8.1 of the new EU eSDS may well
cause confusion. When both a DNEL and
a national OEL are provided for a sub-
stance, the OCs and RMMs must be im-
plemented, but exposures must be
controlled to below the national OEL.
When noe national OEL exists and only a
DNEL is provided, the OCs and RMMs
must be implemented. [t is good practice
to monitor the resulting exposures, but
the DNEL is not the default limit for ex-
posure control. When other, non-national
OELs, such as the ACGIH® TLVs® or
ATHA® WEELs, differ from the DNELs, IHs
should consider whether these consensus
limits are more robust than the limits set
by the manufacturer or importer. Of par-
ticular concern are DNELs from multiple
sources that can vary significantly from
one another. If there are no national or
consensus OELs, the DNELs may be a rea-
sonable default limif for control, but IHs
should understand their intended uses,
limitations, and how they were derived.

As mentioned earlier, downstream
users may deviate from the 0C and RMM
recommendations of the manufacturer or
importer. In this case, users must develop
their own ESs and demonstrate, by either
modeling or a robust set of sampling
data, that the anticipated exposure asso-
ciated with the alternative OCs and
RMMs is less than the DNEL. However,
the role of the DNEL ends with the final-
ization of the ES. If there is a national
OEL for the substance, the workplace
limit will be the OEL and not the DNEL.

DNELs are not intended to be, or re-
place, OELs. Rather, they are part of the
REACH assessment process designed to
establish OCs and RMMs. They also con-
veniently fill a gap that exists due to the
insufficient number of national and con-
sensus OELs. However, DNELs are devel-
oped by the manufacturer or impaorter,
and therefore may not have the scientific
rigor or broad peer review of national
and consensus OELs. The coexistence of

DNELs and OELs in a workplace will not
always be straightforward, so training on
this topic should be provided to all af-
fected individuals.

New Boundaries

Under REACH, the OCs and RMMs speci-
fied by the manufacturer or importer set
a boundary around how a safe working
environment can be established and
maintained. These specifications can
provide much-needed assistance to
small- or medium-size enterprises that
lack dedicated occupational health and
safety resources. However, unless man-
aged carefully, they can also limit a ro-
bust occupational health and safety
program'’s ability to maintain a safe
working environment in a responsive
and cost effective manner.

To be effective members of a REACH
compliance team, IHs must develop three
skill sets. First, they must cultivate a thor-
ough understanding and a functional ex-
pertise with obligations of REACH, the
concept of an ES, and the details of 0Cs
and RMMs. Second, they must add expo-
sure assessment skills to their repertoire,
including an understanding of both sam-
pling/analytical and modeling techniques.
And finally, they must foster the art and
science of deciphering OCs and RMMs
and developing exposure control strate-
gies that fit within their boundaries. </
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