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Introduction XCBHIT

Occupational exposure limit values (OELs) are set to prevent occupational W FoolE< BIRFUE (OEL) 1L, WS CRBaE/RLEMBEICS S S TND
diseases or other adverse effects in workers exposed to hazardous chemicals in | 522 gk ¥e vy g2 v 13 2 O o %/ﬁﬁﬁﬁ%% 457 IcRE S5, OEL 1.
the workplace. OELs assume that exposed persons are healthy adult workers, | |3¢ @ x 172 A2 R NS Tl 5 = L 2RHEL LTWAR, EBAIT Lo

although in some cases the OELs should also protect vulnerable groups — e.g.

pregnant women or other more susceptible people. They are tools to help

employers protect the health of workers who may be exposed to chemicals in
the working environment. OELs are usually set for single substances, but
sometimes they are also produced for common mixtures in the workplace, for

example solvent mixes, oil mists, fumes from welding or diesel exhaust fume.
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Basic definitions

Council Directive 80/1107/EEC, as amended by Council Directive 88/642/EEC,
on the protection of workers from the risks related to exposure to chemical,
physical and biological agents at work, introduced into EU legislation of the
objective of establishing occupational exposure limits (OELs)ll. OEL means
the limit of the time-weighted average of the concentration of a chemical agent
in the air within the breathing zone of a worker in relation to a specified

reference period[2l,

This Directive sets out general principles for assessing and preventing risks at
work from the use of chemical agents, and includes the legal framework for
indicative occupational exposure limit values IOELVs), binding occupational

exposure limit values (BOELVs) and binding biological limit values:
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ACGIH American Confarence of Governmental Industrial Hygienists (LT ORIZE, EMOTGERL—C O AARTHFRREFRT 50 ZO5a, il
DD HLOEMICD D HRFRF0E, B LE L)
AF Assessment factor
ACGIH T AU I PEREAFEMFE
BLV Biological Limit Value ~
AF FEAT K
BOELV (EU) Binding Occupational Exposure Limit Vailue BLV HEWRIE < SRR
i i i s i BOELV (BUNEE) DFHN D b B LT < BRI it
DNEL Derived No Effect Level DMEL ;gftﬂ o ﬂf:%d‘%ﬁ%ﬁ@ H 5D 7}(@
IOELV (EU) Indicative Occupational Exposure Limit Value DNEL EEN RS e Wik | 3=A DY, \§ii:
LOAEL Lowest Observed Adverse Effect Level IOELV (EU (BRIGES) OFFR S ikE EolX < @R
NOAEL No Observed Adverse Effect Level LOAEL HENL LN D R/NE (R/hmEttiE)
OEL Qccupational Exposure Limit NOAEL TR
- [ 4 ’gﬁ’
REACH Registration, Evaluation, Authorisation and Restriction of OEL TR B < BRI
Chemicals REACH fEZtan DXk, Gl AT R ORIR (/2795 EU HAY)
SCOEL Sclentific Committee on Occupational Exposure Limits SCOEL B FOIXL FBERFUCET AR%2RES
STEL Short Term Exposure Limit STEL BRI < ZEIRSR
UF Uncerfainty Factor UF AHEFEVER T (FFF0
Table 1: Acronyms %1 B3

‘Indicative’ OELs are health-based limits conventionally established
only for substances for which it is possible to establish a threshold or a
no effect level considered to be protective of health. To establish OEL, a
thorough assessment of the available scientific information is essential

as a first step. This is undertaken by the European Commission’s
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Scientific Committee for Occupational Exposure Limits (SCOEL).
These limit values should be established or revised taking into account
the availability of measurement techniques. Member States should
keep workers' and employers' organisations informed of IOELVs set at
a Community level. For any chemical for which an IOELV is
established at a Community level, Member States should establish a
national occupational exposure limit value, taking into account the
Community limit value, determining its nature in accordance with
national legislation and practicel2.,

‘Binding’ OELs (BOELVs) may be drawn up at a Community level and,
in addition to the factors considered when establishing IOELVs,
socio-economic and technical feasibility factors should be taken into
account and intend to provide a level of minimum protection for all
workers in the Community. For any chemical agent for which a BOELV
is established, Member States should establish a corresponding
national binding occupational exposure limit value based on, but not
exceeding the Community limit value.

Biological Limit Values (BLVs) are reference values for the evaluation
of potential health risks in the practice of occupational health. They
are established by SCOEL on the basis of currently available scientific

data. The BLVs define maximum levels of substances in humans, their

metabolite, or indicator of effect e.g. in blood, urine or breath. For

many substances, the data are too limited to support a biological
monitoring method, or a metabolite or indicator cannot be defined. In
general, SCOEL set BLVs for compounds with skin notation as a
prioritylsl4l,
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‘Binding’ biological limit values (BBLVs) may be drawn up at a
Community level on the basis of evaluation as described for IOELVs
and on the availability of measurement techniques, and should reflect
feasibility factors while maintaining the aim of ensuring the health of
workers at work. For any chemical agent for which a binding biological
limit value 1is established, Member States should establish a
corresponding national binding biological limit value based on, but not
exceeding, the Community limit value. The BBLV is established for
lead and its ionic compounds!2!,

In many European countries, a skin notation is used to warn about
skin contact where it can add significantly to the body burden, in
addition to that caused by inhalation. Skin notation setting is not
standardised across countries and agencies. In Germany, a skin
notation is set from clinical experiences (e.g. casuistics), animal studies
(e.g. dermal doses that can cause toxic effects or percutaneous
absorption), from in vitro studies and from theoretical modelsls. In
Poland, the skin notation is set mainly based on a high dermal toxicity
in experimental animalslél, A skin notation assigned to an OEL by the
SCOEL identifies the possibility of significant uptake through the
skin. The SCOEL will use all available information as a basis for
making an assessment of whether or not the criteria for application of
a skin notation are met (direct measurement of percutaneous
absorption in humans or animals, comparison of dermal and
intravenous or intraperitoneal toxicity, physicochemical data,

including volatility, or structure/activity relationships)ili4l,
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When selecting candidate priority substances for setting OELs in the EU, the
following criteria are taken into account:

Epidemiological evidence including reported cases of ill-health in the

workplace

Availability of toxicological data

Severity of effects

Number of persons exposed

Availability of data on exposure

Availability of measurement methods
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The process of harmonising exposure limits in EU countries began with the
establishment of IOELVs by the Scientific Committee on Occupational
Exposure Limits to Chemical Agents (SCOEL), an advisory body of the
European Commission. The first stage in the OEL setting process is to
assemble all the information available on the hazards of the substance and
decide whether this provides an adequate database on which to proceed. The
SCOEL prepares a short summary document (SCOEL/SUM) on each
compound, and, if the SUM document is agreed upon by the SCOEL members,
it is circulated to interested parties for comments. After a comment period of
about 6 months, the SCOEL re-discusses the document in light of the received
comments. After clarification of the raised questions, the final version is
adopted and submitted to the Commission for publication. When the
European Commission disposes of a sufficient number of approved SCOEL
recommendations, it prepares a draft Commission Directive setting out
proposed new IOELVs. This is transmitted to the Advisory Committee on
Safety and Health at Work with an opinion from the Working Party on
Chemicals in the Workplace (a subgroup of the Advisory Committee for Safety

EU NEFEEICR T 21X < T\RE OGO 7 vt 23, BMNNE B2 OFERIKR
T DALFWENT D Lo T\IREICB 2 F%2& A% (SCOEL) (2 X
% IOELV ORENHIME D £, OELRET 0t AOE KL, MEOAE
PECBIT 2R IR T R TOFREZIE L. ZANEYRT —F X— Az 2k
LTWE L)z Hlrd %5 Z & T3, SCOEL X, LA 2RV ER)
X#F (SCOEL/SUM) #fEpL., SCOEL A \—DOHENELIUL, BERE
R L TaAy baRkoET, K6 » AR = A MR Z# T, SCOEL T
Ta A M EATCERFEITOET, BRSNS IS Lok, K
REIRPEAIR S L. ARDIZDICEB IR SN E T,

RN Z B 21T, +o7eBoAR S iz SCOEL #& #0345 & | ¥ L IOELV
DIEEZEDIHINEER T HEEZ 2R L £9, Jaud. B oL EICE
TOMEERNE BEORELMERICHET 2/MER2OY 77 1v—7) b0
ERZIRA T, BHEore kORI 2EAERICE LN ET, MHER
20T, BEDSCTRECL > TEREZXHLET, #HEERXPRRBICHEKO
VSETHERLESEE, BINEAERT, RS IOELV a0 Taii




and Health at Work). The Advisory Committee gives its opinion on the
proposal, if necessary establishing its view by means of a vote. If the Advisory
Committee has an agreed position in favour of the proposal, the Commission
invites all Member states to vote on the proposed IOELV Directive. If the
Commission’s proposal receives a qualified majority, the Commission adopts
the Directive and it is published in the Official Journal of the FEuropean Union.
Member States then have a fixed timescale (typically 18 months) to
implement the Directive in their national legislation!Z[s],

OELs are usually expressed as milligram per cubic meter (mg/m3) of air,
which can be converted to parts per million (ppm) for gases and vapours,
corresponding to cm3 of gases or vapours per m3 of air. At 1 atm and 25 °C, the
conversion is 1 ppm = (the molecular weight of the compound) /24.45 mg/m3.
OELs for non-volatile airborne particulates (dust, smoke and vapours) are
given in mg/m3, except for fibres, where the OELs are often set as a number of
fibres per cm3 7, On the national level, the Ministry of Labour is responsible
for establishing these values in most EU countries!8l.,

OELs are usually established for single substances. When two or more
harmful substances, which act upon the same target organ, are present, their
combined effect, rather than that of either individually, should be taken into
account. In the absence of information to the contrary, the effects of the
different hazards should be considered as additive.

When there is a good reason to believe that the principal effects of the
different harmful substances are, in fact, not additive but independent, as
when purely local effects on different organs of the body are produced by the
various components of the mixture, then the above rule cannot be applied. In

such cases, the occupational exposure limit value for the mixture is exceeded
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only when at least one member of the series (C1/OELV1 or C2/OELV2 etc.),
itself, has a value exceeding unity. The same situation applies for carcinogens
and mutagens. Synergistic effects, when substances combine to give a greater
effect than expected from simple linear addition, may occur with some
combinations of atmospheric contaminants; such cases at present must be
determined individually!Z,

The European Union to date has only set a limited number of OELs. Many
countries have set more limit values, making use of similar criteria and after
assessment in national scientific committees and consultation with interested

parties.
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Health effects of chemicals and OELs
Chemical substances occur in the form of gases, vapours, liquids, dusts or
fumes in the working environment. They are absorbed into the body mostly
through the respiratory tract and skin or from the gastrointestinal tract.
Gases and vapours are absorbed directly by the respiratory tract, depending
on the physical activity. Fumes in the liquid phase can be absorbed directly by
the of the

Biopersistent aerosols (dusts and fumes) are not totally absorbed — some dusts

pulmonar alveoli (terminal dilations air passageways).
can be eliminated with mucus, coughed up with sputum or swallowed.

The body’s response to chemicals depends on the dose/concentration, the
chemicals’ physicochemical properties and absorption route, the health, sex
and age of the exposed person and the condition of both the endocrine
(hormonal) and immune systems, in addition to external factors such as

temperature, exposure period and humidity.
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If harmful effects of a substance occur in a relatively short period of time
(within 24 hours), it indicates an acute type of exposure. This most often
happens with a sudden event, referred to as an ‘accident’ at work. When
harmful effects occur after prolonged exposure to low doses or concentrations
of substances present in the workplace, it is a chronic type of exposure.
Occupational exposure is usually chronic.

Harmful (hazardous, dangerous) substances are the substances that can cause
adverse effects, including (sensory) irritation from the airways and the eyes,
headache, as well as sedation and narcotic effect depending on the dose (the
amount of substance that is ingested, inhaled, or absorbed through the skin).
Research methods on the toxicity of chemicals and principles of classification

are globally harmonised. A list of dangerous substances can be found in

European directives. They fall into at least one of the following categories,

according to health effect: highly toxic, toxic, harmful, corrosive irritant,

sensitising, carcinogenic, mutagenic, toxic for reproduction!®!.

The first stage in the OEL setting process is to assemble all the information
available on the hazards of the substance, as well as physicochemical
properties. High quality human data (individual case reports, studies in
human volunteers, or cohort and case-control studies) are preferred to animal
data, but frequently may not be available, and clear dose-response
relationships (the change in effect on an organism caused by different doses or
concentrations after exposure time) are rarely demonstrated. The second stage
is to identify the adverse effects that may arise from exposure to the
substance, and then establish which adverse effect is crucial in deriving the
level of OEL. From the key study (or studies) describing the critical effect(s) of

chemical, the No Observed (Adverse) Effect Level (NO(A)EL) is established. In
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those cases where it is not possible to establish a NO(A)EL, a Lowest
Observed (Adverse) Effect Level (LO(A)EL) may be determined:4!

The NOAEL (No Observed Adverse Effect Level) is the highest level of a test
substance to which organisms can be exposed without causing any observed
and statistically significant adverse effects on the organism compared with
the controls.

The LOAEL (Lowest Observed Adverse Effect Level) is the lowest level of a
test substance, to which organisms can be exposed causing an adverse
alteration of morphology, functional capacity, growth, development, or life
span of a target organism compared with the control organisms of the same
species and strain under defined conditions of exposure.

The NOAEL is the common point of departure in establishing OELs. The
OELs are set lower than the experimentally determined NOAEL due to the
imprecision of the data and differences in sensitivity between and within
species. Additionally, the length of the study, extrapolation from the LOAEL to
the NOAE, as well as an incomplete database is taken into account!4l.

For the majority of substances, only data from animals are available, and the
OEL may be set by dividing the NOAEL by uncertainty factors (UFs, also
termed safety factors and assessment factors, AFs). UFs are used in the
process of extrapolating animal data to humans, route-to-route extrapolation,
differences between species, intraspecies, exposure duration, dose-response
and the quality of the whole databasell0. There are large differences between
UFs listed in the European Regulation on the Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH) to establish DNELs
(Derived No-Effect Levels)10, and others used by the SCOEL to establish
OELs!4! or proposed by the European Centre for Ecotoxicology and Toxicology

(LOQAEL) Z#ETsrenTcaxd (4],

NOAEL (No Observed Adverse Effect Level) & 1%, XTHE#E & Hbifig L CTAEMIZ

BEESNIHMAICAHRERAER B2 SR ZT 22 EMPE<ESND

ZLEINTE DHRE Dl DKEED Z L TT,

LOAEL (Lowest Observed Adverse Effect Level : 2203 A 6 b/ E (O
MR ) L. BRSNS BERMFDO T T, W UHE KL OSREOxtRAY) &
HE LT, B OIERE, HERERET). R, BB XIFMICAFRE(EL &
2 AREMED B DR E ORIK L~ LD Z L TY,

NOAEL /% OEL #i%E T A EOHBEO A TT, OEL X, 7— ¥ DREMS
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RESINET, SbIZ, MK OK S, LOAEL 775 NOAE ~DMF & VK78
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YR A7 & BEERET,) THI- T OEL 2% ET 55601 H 0 £
. UF (X, 87 —F Dt h~OshE, REEHOIE, FEROEV, RO
EV, X B, HERER T — 2 _R—=2A2KROEIZHW B Ed[10],

BB O Gk « FFAM - 380] - HIBRIZBIT 2 N ER] (REACH) (ZF# T
5% UF &, SCOEL Tl OEL[4] &5 ET 2= ENTWa UF, H5\0
XFERINA L 2 A BE TR - Tk v # — TIE DNEL 2384 5 720 IR &
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of Chemicals!ll to derive DNELs.
There are two main groups of substances for which NOAEL cannot be

identified: respiratory sensitisers acting via immunological mechanisms and

genotoxic carcinogens.

The SCOEL takes into account available information on groups of people at
special risk. However, the variability of response between individuals at the
same level of exposure, and the existence of special risk groups, may mean
that the recommended OEL may not provide adequate protection for every
individual. Depending on the specific chemical database, SCOEL might not
recommend a health-based OEL for certain chemicals. In the workplace,
sensitisers may affect the respiratory system (and the conjunctiva) and also
the skin. For some substances (for example those causing respiratory
sensitisation via non-immunological mechanism) it might be possible to
identify a threshold of exposure below which a state of sensitisation is unlikely
to be induced. It is considered unlikely that such a threshold could be
Where
sufficient data are not available, the SCOEL cannot set a health-based OEL

and

identified for substances acting via immunological mechanisms.

it recommends only a ‘sensitisation notation’ in the front of
documentation. The SCOEL also takes the view that it is not possible to set
health based OELs which will provide protection against the elicitation of
responses among persons who have already become sensitised to particular
substancesl4l.

Some substances show adverse effects on reproduction at exposure levels
considerably lower than those causing other forms of toxicity. Because of the
relative sensitivity of the rapidly developing individual to specific toxic effects,

OELs established to protect adults cannot a priori guarantee the absence of

NOAEL 73[FIE T & W EITIE, it 2/ U CTER 3 2 Mlds
BAREMRDAMED 2 5D T NV—TRH D £4,
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pre- or post-natal adverse effects. Young people, pregnant or lactating women
may represent a special risk group in the workplacell2l, According to Council
Directive 89/391/EECL3l, Council Directive 92/85/ECU4l on pregnant workers
and Council Directive 94/33/ECL3! on young people at work, the SCOEL, when
recommending OELs, consider reproductive effects along with all other
aspects of toxicity and recommending OEL is sufficiently low to protect

workers against such adverse effects!4l,

PR SO EL R O ML, WG ICBT DRR172 U R 7 7 V—T T 5 lRetEn
b F3N12], BESES 89/391/EEC[13], 4LirH Dy #1232 BRFESIER
92/85/EC[14]. #FEF T 5B FSRS 94/33/EC[15]iIc L 5 &, SCOEL [
OEL ##5E3 2RI, AT~ DOREE MO BMEOT X TOME & AbE TEE
L. OEL 1ZZ D X 9 7o BER 8 & 785 & (R T 2 72 DI+ IRV Vil & HESE
LCWEd(4l,

Occupational exposure limits for carcinogenic compounds

Exposure to some chemicals can cause uncontrolled growth of cells

leading to cancer. For most carcinogenic substances, an effect

threshold cannot be determined. For a long time, occupational
exposure limits for non-genotoxic carcinogens have been established,
but it is extremely difficult to derive a safe level of exposure to a

genotoxic carcinogen (genotoxic substances — substances that

damage genetic material).

For carcinogenic substances in many countries, exposure limits are
not established because it is not possible to determine safe exposure
levels. Instead of proposing an exposure limit, a quantitative risk
assessment may be carried out. Different government agencies and
national or international organisations active in establishing or
proposing admissible exposure levels for carcinogenic substances
use the concept of so-called acceptable risk. The level of acceptable
risk depends on commonly accepted social and economic criteria. In
this respect, the decision is usually taken by three interest groups
comprised of employee representatives, employers and state

R AMLEY OMZE L DI < BIRE

WL DML E~DIEL Tk, MIROFIEARGE R A 5| & Z L, BAlZ
ORMND RN H 0 £F, 1FE A EORDAMDEICOVTIE, HEOMIEE
WET D LB TEEFA, BH L HBBRFHIERSAME OB L01F < #EIR
EREDLRTEE LIS, BREEESANE (RIEHEDE —REWEEA
EFTAWE) ~DORERITLEBEL NV EFEXHT D L ITIETICREE T,

% < ODEORBENAMWEIZ DN T, BERIELBLANVERETHI LN T
RN, IEKBRENRESNTVERA, IESEREZRETHRDVIC,
ERMNRY ATFHMENERIND b LILET A, BRAMWEOFRIES BEL
UL DFRTE K O F A FEIRAY 725k # 72 BURHE B M ONE N S X EBEHER IS, Wb
LFEY 27 OBES AL TWET, FFRY A7 O L~LE, — Iz A
NHEN TV DR ORRFER I LET, ZORTIE, RIEITER, ¥
JERERFEE . HERFEEKNEPITEREZIT O 2 & 215 & 3 2 EFE HE Tk
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administrators, whose task is to perform law enforcement
surveillance. A few Member States (e.g. Germany, the Netherlands,

Poland) are reported to apply criteria on acceptability of risk[12i8],

Determination of IOELVs (indicative occupational exposure limit
values) for carcinogenic substances by the European Scientific
Committee on Occupational Exposure Limits (SCOEL) depends on
the type and mechanism of their carcinogenic effect, that is, on
whether or not the substance produces genotoxic effects. Thus,

carcinogenic substances have been divided into the following groups
by the SCOEL:

*  Group A — non-threshold genotoxic carcinogens: Risk assessment involves
a linear non-threshold (LNT) model of extrapolation of test results from
animals (high doses) to humans (low doses); e.g. 1,3-butadiene, vinyl
chloride and dimethyl sulfate.

*  Group B - genotoxic carcinogens: The existing data are not sufficient to
apply the LNT model; e.g. acrylonitrile, benzene, naphthalene and wood
dusts.

*  Group C — genotoxic carcinogens: A practical threshold can be set based on
existing data; e.g. formaldehyde, vinyl acetate, nitrobenzene, pyridine,

crystalline silica and lead.

*  Group D — non-genotoxic and non DNA-reactive carcinogens: A threshold
can be set based on NOAEL; e.g. example, carbon tetrachloride and

chloroform.

Health-based OELs are derived by the Scientific Committee on

% LHE STV ET[12](8],

BRI E Lo < BRIREICET 2R Z B4 (SCOEL) 12 X5 FBAMWE D
IOELV (F%3 EoiX < BIRFUE) OWREIL. T ORMDAMVEH OFEER A =
AL, Thbb, TOWEPBEEEEHZECD20ENIKFELET, 207
., SCOEL TIIRNAMMEZLLTFD I N—TIZ5H L THET,

Th—7" A- FEBMEOBIEEERDAWE, VA7 FHMEICIE, 88 (BHE)
MNHE R (RS ~ORBEROINEIC L5 IEEME (LNT) €7 40
SENET BRI, 1,3-7F P, Bk =L, BREEY A FILE,
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£
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J—7 D - IEEEEMEROIE DNA FUSHEIRE D AEYE, NOAEL (235
WCRIEARET 2 2 ENTEET; Hl2IE, WELRFESL T 7L L%,
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Occupational Exposure Limits only for carcinogens of groups C and
Dlell4]

Where possible, a health risk assessment for regulating carcinogens
should be based on epidemiological studies. However, this approach
1s only possible for a limited number of compounds, and risk
assessment has to be based on animal studies in most instances. In
this case, several points of departure are used in risk assessments in

combination with various extrapolation modelsl?

¥ OIS BREICHET IRZERESICL > TEH I TV E9[16][4],

ARECTHIUE, BPAMYE & BIHIT 5 72D OWERE Y 2 7 5L, ZEFFRICE
BLRETT, L, 207 7e—FEFRONTZEOIEMITH L TOHAHE

ThV, VAZFHHXIZE A LEDGE, BERICES W TThh R Ty
Ft A, ZOHAE, U AZFHIIZIZW < DO TR ER & I dMEE T L & LA
HbETER S TWETITL,

Short term exposure limits (STEL) and ceiling (STEL-C)

Some substances have set short term exposure limits (STELs). STEL is the
concentration that workers can be exposed to continuously for a short period of
time without risking acute effects, such as throat irritation, that will not be
controlled by the application of an 8-hour OEL. In these cases, one substance
has two limit values. In addition to the ‘normal’ 8-hour OEL, there is a STEL.
These exposure limits are often set for 15 minutes and referred to as
Short-Term Exposure Limits — 15 minutes. Some countries have also limited
the frequency of peaks to a maximum of 4 peaks/day with a minimal interval
of 1 hour. Short term exposure limits are intended for use in normal work
situations. They must not be used to protect against emergency situations.
The European Scientific Committee on Occupational Exposure Limits has
established STELs for substances, usually related to 15 minutes, based on a
case-by-case review of available datal4l,

For other substances, peak concentrations are determined, where this level

should not be exceeded during any time of the workday. A ceiling limit may be

HHMIZ< BRE (STEL) KUXHfE (STEL-C),
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set without setting an OEL. Ceiling exposure limits are used for substances,
for which short-term peaks of exposure could result in serious health effects —
for example, respiratory irritants such as chlorine. For those substances,
continuous, direct-reading or short-term instantaneous measurements should
be available. If such monitoring is not feasible, sampling should be conducted
for the minimum period of time sufficient to detect exposure at or above ceiling

valuell?,

FHE < FEIRAE T, B v — 7 TP ER R R R L b2 o 3RO
OOWE. BIZITHEFR D KD 2RI AR R Y%—fl‘f%*f* HICEHEhEY, ZhboomE
(COWTIE, E i), AU R H OB HR 22 RE A FTRE TR T E72 ) £

o%miaﬁ%:&)/&ﬁiﬁﬂ%@&wﬁAi KIAELL FDIEL B4
@m¢5@ TSt/ N OV ) o T e Eh T & T[17],

Legislative aspects

The European Union has established a legal basis for setting OELs and
Biological Limit Values for chemicals with a threshold effect. The OELs are
termed Indicative Occupational Exposure Limit Values IOELV), and they are
established by the SCOEL (Scientific Committee on Occupational Exposure
Limits). IOELVs are health-based, non-binding values established on the basis
of the latest data and with the use of available measuring techniques. They
determine threshold exposure levels below which exposure is not expected to
lead to adverse effects. IOELVs are necessary for determination and
assessment of risk incurred by the employer in accordance with Art. 4 of
Council Directive 98/24/EC of 7 April 1998 on the protection of the health and
safety of workers from the risks related to chemical agents at work(fourteenth
individual Directive within the meaning of Article 16(1) of Directive

89/391/EEC)!2l,

establishing their own national OELs.

They have to be considered by the Member States when

The indicative occupational exposure limit values are published in four

directives: Commission Directive 91/322/EEC of 29 May 1991 on establishing
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WoNE S (EU) 1%, BE2VR A AT 2 FWEIZHOWT, OEL K UVAEYFHIIR
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indicative limit values by implementing Council Directive 80/1107/EEC on the
protection of workers from the risks related to exposure to chemical, physical
and biological agents at work[8l, Commission Directive 2000/39/EC of 8 June
2000 establishing a first list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC on the protection of the health
and safety of workers from the risks related to chemical agents at work[19l
Commission Directive 2006/15/EC of 7 February 2006 establishing a second
list of indicative occupational exposure limit values in implementation of
Council Directive 98/24/EC and amending Directives 91/322/EEC and
2000/39/EC20 and Commission Directive 2009/161/EU of 17 December 2009
establishing a third list of indicative occupational exposure limit values in
implementation of Council Directive 98/24/EC and amending Commission
Directive 2000/39/EC(21

For some non-threshold carcinogenic substances for which indicative

occupational exposure limit values (IOELVs) cannot be set, Binding

LEESIES 80/1107/EEC %3+ 5 Z LI K 2 RBRAEDRR EIZBET 2

1991 4 5 A 29 HOBMZEE SRS 91/322/EEC[18]. Hkis T/ [ B
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%, BHESIES 98/24/EC O % OER 91/322/EEC i N 2000/39/EC % B IE
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® COMMISSION DIRECTIVE (EU) 2019/1831 of 24 October 2019,
establishing a fifth list of indicative occupational exposure limit

values pursuant to Council Directive 98/24/FKC and amending Commission

Directive 2000/39/EC
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Occupational Exposure Limit Values — BOELVs have been adopted. They are
established on the basis of currently available scientific data, socio-economic
criteria and technical possibilities to achieve these values in the industry.
Binding values have been set for the following substances: asbestos (actinolite,
anthophyllite, chrysotile, grunerite, crocidolite, tremolite), benzene, hardwood
dusts, lead and its inorganic compounds, vinyl chloride monomer!2;; Directive
2003/18/EC of the European Parliament and of the Council of 27 March 2003
amending Council Directive 83/477/EEC on the protection of workers from the
risks related to exposure to asbestos at work!22l, Directive 2004/37/EC of the
European Parliament and of the Council of 29 April 2004 on the protection of
workers from the risks related to exposure to carcinogens or mutagens at work
(Sixth individual Directive within the meaning of Article 16(1) of Council
Directive 89/391/EEC) (codified version))[23l.

A report on the role of OELs in the health and safety systems of 14 EU
Member States found broadly comparable structures and systems for setting
OELs in all member states and identified a variety of strategies undertaken in
different countries to improve managing risks of working with hazardous
chemicals. It was invariably made clear that OELs were not regarded as safe
limits and they were frequently accompanied by recommendations to reduce
exposures to as low as is possible below the limit. It was also noted that
"Generally regulatory inspectorates rarely engage in proactive acts of
monitoring compliance with specific OELs themselves. However, where there
is concern over workplace airborne pollution that may be approaching or
exceeding limits, there are requirements in some countries to inform and
involve the regulatory agencies in monitoring. It is not clear how much this

happens in practice"[24l.
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Relations between occupational exposure limits and derived no effect levels
Within the frame of the Community regulation on chemicals and their safe use
(REACH), DNELs (Derived No Effect Levels) have been introduced in Europe.
These represent levels of exposure above which humans (inclusive of
consumers, workers, etc.) should not be exposed. Manufacturers and
importers are required to calculate DNELs as part of their chemical safety
assessment (CSA) for any chemicals used in quantities of 10 tonnes or more
per yearl9[25],

The DNEL is used in the risk characterisation part of the chemical safety
assessment as a benchmark to determine adequate control for specified
exposure scenarios. DNELs reflect the likely routes and duration and
frequency of exposure. If more than one route of exposure is likely to occur
(oral, dermal or inhalation), then a DNEL must be established for acute and
repeated exposure, for each route of exposure and for the exposure from all
routes combined. It may also be necessary to identify different DNELSs for each
relevant human population (e.g. workers, consumers or humans subject to
exposure indirectly via the ambient environment), and possibly for certain
vulnerable sub-populations (e.g. children, pregnant women)[26l,

The starting point in establishing DNELs is a ‘No Observed Adverse Effect
Level’ NOAEL) or a ‘Lowest Observed Adverse Effect Level’ (LOAEL) from
human data or animal studies26l. The next step in the calculation of a DNEL
is to address assessment factors extrapolating from experimental data to a
real human exposure situation. This may result in a very conservative figure,

perhaps two or three orders of magnitude lower than that from the traditional
OEL setting processlil, When an EU IOELV has been set, this may be applied
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as a DNEL for workers. Where an EU Binding Exposure Limit Value (BOELV)
has been set taking into account socio-economic factors and technical
feasibility, this cannot be used as a DNEL. Where a health-based national
OEL has been set, the toxicological information used must be evaluated, and

any differences to the REACH calculation must be taken into account!il,

The REACH regulation lays down general provisions for assessing substances
and preparing chemical safety reports. For substances for which is not
possible to determine a DNEL, a qualitative assessment should be carried out.
In order to make this concept more precise, ECHA has developed the concept
of Derived Minimal Effect Levels (DMEL) within the guidance document
“Characterisation of dose [concentration]-response for human health”. A
DMEL is a reference risk level considered to be of very low concern for a
certain exposure scenario. It is not a level where no potential effects can be
foreseen, it rather expresses an exposure level corresponding to a low, possibly
theoretical risk. The starting point for DMEL derivation is the dose descriptor
for the most critical effect. For non-threshold effects, the dose descriptor is
usually derived from cohort or case-control studies reporting Relative Risks
(RR) or comparable measures to describe a dose-response association. The RR
is the ratio between the risk of the health effect in the exposed divided by the
risk in the unexposed population. The next step in the derivation of a DMEL is
to address variability and uncertainty in the differences between the
population in the source data and the target population (i.e. the actual whole
human population or those potentially exposed to the substance). The DMEL

concept is still under debatel25l.
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OSH: Scientific Committee on Occupational Exposure Limits, Dangerous

substances management

NACE: Manufacture of food products, Manufacture of beverages,

Manufacture of tobacco products, Tanning and dressing of leather; dressing

and dyeing of fur, Sawmilling and planing of wood, [[Property:NACE 16 2[]],

Manufacture of paper and paper products, Printing of newspapers, Other

printing, Binding and related services, Manufacture of basic chemicals,

Manufacture of pesticides and other agrochemical products, Manufacture of

paints, Manufacture of soap and detergents, Manufacture of perfumes and

toilet preparations, Manufacture of explosives, Manufacture of glues,

Manufacture of man—made fibres, Manufacture of basic pharmaceutical

products, Manufacture of pharmaceutical preparations, Manufacture of

rubber and plastic products, Manufacture of glass and glass products,

Manufacture of refractory products, Manufacture of clay building materials,

Manufacture of other porcelain and ceramic products, Manufacture of

cement, Manufacture of articles of concrete, Manufacture of concrete

products for construction purposes, Cutting, Manufacture of basic metals,

Manufacture of structural metal products, Manufacture of tanks, Forging,

Treatment and coating of metals; machining, Machining, Manufacture of

cutlery, Manufacture of other fabricated metal products, Manufacture of

computer, Manufacture of electrical equipment, Manufacture of machinery

and equipment n.e.c., Manufacture of agricultural and forestry machinery,

Manufacture of metal forming machinery, Manufacture of other

special-purpose machinery, Manufacture of motor vehicles, Manufacture of

other transport equipment, Manufacture of furniture, Other manufacturing,

Repair and installation of machinery and equipment, Production of electricity,
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Manufacture of gas; distribution of gaseous fuels through mains, Water

collection, Sewerage, Waste collection, Electrical, Building completion and

finishing, Maintenance and repair of motor vehicles, Sale, Wholesale of grain,

Wholesale of solid, Wholesale of wood, Wholesale of hardware, Wholesale of

chemical products, Retail sale of automotive fuel in specialised stores, Retail

sale of hardware, Dispensing chemist in specialised stores, Retail sale of

cosmetic and toilet articles in specialised stores, Retail sale of flowers,

Inland passenger water transport, Warehousing and storage, Cargo handling,

Technical testing and analysis, Veterinary activities, Cleaning activities,

Hospital activities, Medical and dental practice activities, Residential care

activities, Repair of computers and personal and household goods, Washing

and (dry—, Hairdressing and other beauty treatment
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