Annex to Doc. 016-25

Residual risks associated with Binding Occupational Exposure Limit Values of
carcinogens under the CMRD (2004/37/EC) and the Asbestos at Work Directive
(2009/148/EC).

Introduction

For the majority of carcinogenic substances, it is not possible to identify a safe level of exposure
by inhalation at the workplace below which no cancer risk would exist (so-called threshold).
For these non-threshold carcinogens, when Binding Occupational Exposure Limit values
(BOELSs) are set under the Carcinogens, Mutagens and Reprotoxic substances Directive
(CMRD), the limit values are still associated with a residual risk.

Many such non-threshold carcinogens can not be eliminated or substituted and minimizing and
transparently communicating the remaining risks to workers is therefore regarded necessary.

In line with this, the Advisory Committee on Safety and Health at Work (ACSH) adopted on
30/11/2022 an opinion about the risk-based approach for non-threshold carcinogens (see Doc.
005-22). Within this ACSH opinion the need to communicate transparently the residual risks
associated with the BOELSs for carcinogens adopted under the CMRD was also agreed on.

The residual risk is defined as the excess lifetime risk of cancer corresponding to a given BOEL
based on a scientific assessment of the relationship between a given exposure and the predicted
cancer cases (Exposure Risk Relationship, ERR). Residual risks differ from one BOEL to
another, inter alia, because socio-economic aspects are taken into account in the process of
BOEL setting. The residual risk is expressed as the number of additional cancer cases
(additional to the expected number without exposure) that are statistically expected when a
cohort of workers are exposed to the substance at an exposure level corresponding to the BOEL
throughout their working life (8 hours per day, 5 days per week, 40-years career). In the table
below the excess cancer cases is calculated per 1000 workers.

For example, a residual risk of 4:1000 means that, statistically, 4 out of 1000 persons exposed
to the substance at the BOEL level throughout a whole working life of 40 years, 40 hours
exposure at the week, will develop cancer (additionally to the number of cases that would occur
without exposure).

This risk level (4:1000) is a benchmark set in the above-mentioned Advisory Committee on
Safety and Health at Work (ACSH) opinion as the “upper risk level”.

In that Opinion the ACSH called for transparent communication of the residual risk, and this
is indeed important for several reasons.

First, it makes transparent for everyone that there is still a “residual risk” for employees to
develop cancer even in the case of compliance with the BOEL. It is also a tool for employers


https://circabc.europa.eu/ui/group/cb9293be-4563-4f19-89cf-4c4588bd6541/library/78479925-4a39-46fd-b2dc-085a244db2d6/details
https://circabc.europa.eu/ui/group/cb9293be-4563-4f19-89cf-4c4588bd6541/library/78479925-4a39-46fd-b2dc-085a244db2d6/details

to follow progress in the management of carcinogens beyond the compliance with OELs as it
provides justification for the obligation to minimise the exposure below the BOEL.

Second, it allows to compare residual risks associated with each BOELSs under the CMRD and
help ACSH decide which BOEL should be revised in priority to improve worker’s protection
according to the principles of the ACSH Opinion on the risk-based approach.

The table below gathers available information on residual risks associated with BOELs adopted
for carcinogenic substances under the EU Occupational Safety & Health legislation. These
residual risks have been estimated by official scientific committees at EU level (Scientific
Committee on Occupational Exposure Limits (SCOEL) or Risk Assessment Committee
(RACQ)). The table reflects the state of knowledge at the time the BOELSs and their residual risks
were established. For some BOELSs in the table no information on residual risks is available
from SCOEL or RAC.

In the case of threshold carcinogens (i.e. it is possible to identify a safe level of exposure below
which there is no adverse effects on exposed workers), there is no number mentioned in the
table but rather “no excess risk expected” (in case the adopted BOEL is set at the threshold) or
“not calculated at EU level” (in case the adopted BOEL is set above that threshold for socio-
economic reasons).

Limit values and associated residuals risks (updated in 15.10.2025)

Chemical agent CAS No/ |Limit value, Excess cancer cases Reference
g ECNo® |8hours /1000 workers @
Hardwood dust i 2 mg/m® ::Stelcalcu'ated atBU 1 5coEL, 2003
Chromium (V1) - 0,005 mg/m? |20 SCOEL, 2017
compounds
Threshold carcinogen
Refractory ceramic i 0.3 f/ml vylth health-based SCOEL. 2011
fibres limit value, no excess
risk expected
Resplra_ble B i 0,1 mg/m? Not calculated at EU SCOEL. 2003
crystalline silica level
Benzene 71-43-2/ 0,2 ppm Not calculated at EU |RAC, 2018
200-753-7 (0,66 mg/m®) | level
Vinyl chloride 75-01-4/ 1 ppm
monomer 200-831-0 | (2.6 mgm?) | %3 SCOEL, 2004
. 75-21-8/ 1 ppm
Ethylene oxide 200-849-9 (1.8 mg/m?) 0,1-0,2 SCOEL, 2012
Threshold carcinogen
i 75-56-9/ 1 ppm with health-based
1.2-Epoxypropane |4 g79. (2,4 mg/m?®) limit value, no excess SCOEL, 2010
risk expected
Trichloroethvlene 79-01-6 10 ppm Threshold carcinogen | SCOEL, 2009
y 201-167-4 | (54,7 mg/m®) |with health-based



https://echa.europa.eu/documents/10162/35144386/140_wood_dust_oel_en.pdf/4790b3af-f6d1-5177-47c2-6185f9ad3971?t=1691407190420
https://echa.europa.eu/documents/10162/35144386/155_chromium_hexavalent_compounds_oel_en.pdf/c584b373-59b6-0e34-283a-7d7297680214?t=1691407196332
https://echa.europa.eu/documents/10162/35144386/149_refractory_ceramic_fibres_oel_en.pdf/28461fa4-70a4-b39a-a09f-35a3b270294d?t=1691407193823
https://echa.europa.eu/documents/10162/35144386/162_silica_crystalline_oel_en.pdf/1f8c415c-0238-d11d-6cf8-df26ad927131?t=1691407199215
https://echa.europa.eu/documents/10162/17233/benzene_opinion_en.pdf/4fec9aac-9ed5-2aae-7b70-5226705358c7?t=1552329446851
https://echa.europa.eu/documents/10162/35144386/085_Chloroethylene_oel_en.pdf/3c90229d-d406-c35d-76ec-6dd94e110356?t=1691479154719
https://echa.europa.eu/documents/10162/35144386/119_ethylene_oxide_oel_en.pdf/2797414b-1dd5-0f33-88de-ca205f2cb169?t=1691407257845
https://echa.europa.eu/documents/10162/35144386/120_methyloxirane_oel_en.pdf/3b8ceeb5-7ce4-692f-7583-d392dff5fea9?t=1691407258213
https://echa.europa.eu/documents/10162/35144386/105_trichloroethylene_oel_en.pdf/fc1c8c5d-0805-0d4d-7ae7-f7df81075444?t=1691407251678

limit value, no excess
risk expected

79-06-1/

Not calculated at EU

i 3
Acrylamide 201-173-7 0,1 mg/m level ® SCOEL, 2012
. 79-46-9/ 18 mg/m3
2-Nitropropane 201-209-1 (5 ppm) 28 SCOEL, 2017
- 95-53-4/ 0,5 mg/m?3
o-Toluidine 202-429-0 (0.1 ppm) 0,24 SCOEL, 2017
4.4°- 101-77-9/ 3 Not calculated at EU
Methylenedianiline |202-974-4 0,08 mg/m level ® SCOEL, 2012
. . 106-89-8/ 3 Not calculated at EU
Epichlorohydrin 903-439-8 1,9 mg/m level @ SCOEL, 2011
. . 106-93-4/ 0,1 ppm Not calculated at EU
Ethylene dibromide 903-444-5 (0,8 mg/m?) level @ SCOEL, 2011
. 106-99-0/ 1 ppm
1,3-Butadiene 2034508 |(22mgm®) | > SCOEL, 2007
. . 107-06-2/ 2 ppm
Ethylene dichloride 903-458-1 (8.2 mg/m3) 5,2 SCOEL, 2016
. 302-01-2/ 0,013 mg/m?
Hydrazine 061149 (0,01 ppm) 0,17 SCOEL, 2016
593-60-2/ 1 ppm
Bromoethylene 209-800-6 (4.4 mg/m?) 0,9 SCOEL, 2008
Diesel engine
exhaust emissions i 0.05 ma/m? Not calculated at the i
(measured as 02 Mg EU level ®
elemental carbon)
Cadmium and its Threshold carcinogen
inorganic - 0,001 mg/m?® \I’Y'th hefillth-based SCOEL, 2017
compounds imit value, no excess
risk expected
Beryllium and Threshold carcinogen
inorganic beryllium : 0,0002 mg/me | Withhealth-based = 5000, 5y
g y g | |
compounds imit value, no excess
risk expected
Arsenic acid and its
salts, as well as . 001 mgim® |14 RAC, 2017
inorganic arsenic
compounds
Threshold carcinogen
50-00-0/ 0,3 ppm with health-based
Formaldehyde 200-001-8 (0,37 mg/m®) | limit value, no excess SCOEL, 2016
risk expected
4,4’-Methylene- 101-14-4/ 3
bis(2-chloroaniline) |202-918-9 |20t mg/m® 101 RAC, 2017
Threshold carcinogen
. 107-13-1/ 1 mg/m?® with health-based
Acrylonitrile 203-466-5 (0,45 ppm) limit value, no excess RAC, 2018

risk expected



https://echa.europa.eu/documents/10162/35144386/143_acrylamide_oel_en.pdf/8758e7d9-658a-dfab-1872-55ee19d3f6ab?t=1691407191500
https://echa.europa.eu/documents/10162/35144386/135_2-nitropropane_oel_en.pdf/c3dd6357-f799-5865-a416-1db82845c753?t=1691407264045
https://echa.europa.eu/documents/10162/35144386/136_o-toluidine_oel_en.pdf/f39f6fab-b0fb-f655-1b24-d2c36e07010c?t=1691407264622
https://echa.europa.eu/documents/10162/35144386/084_4-4-methylenedianiline_oel_en.pdf/439517ac-2919-967a-c40a-693a46d3fd34?t=1691407241710
https://echa.europa.eu/documents/10162/35144386/123_1-chloro-2-3-epoxypropane_oel_en.pdf/9ee9d7b3-1060-6f11-730f-9a49d3b2f563?t=1691407259324
https://echa.europa.eu/documents/10162/35144386/122_1-2-dibromoethane_oel_en.pdf/003c7b2f-f676-97a9-fdbf-2824716d203b?t=1691407258972
https://echa.europa.eu/documents/10162/35144386/066_1-3-butadiene_oel_en.pdf/9782cf04-7bc0-acc1-0a00-ab1d11a2edfc?t=1691407234954
https://echa.europa.eu/documents/10162/35144386/137_1-2-dichloroethane_oel_en.pdf/1d1e7180-524f-9b6f-20b0-1ea560fae0de?t=1691407265395
https://echa.europa.eu/documents/10162/35144386/148_hydrazine_oel_en.pdf/330b1392-aa8f-5959-e377-5d1ad20c4be4?t=1691407193486
https://echa.europa.eu/documents/10162/35144386/114_bromoethylene_oel_en.pdf/223d3377-c0c6-b078-7fb3-24f722863ab8?t=1691407255890
https://echa.europa.eu/documents/10162/35144386/182_cadmium_and_its_inorganic_compounds_oel_en.pdf/19700d5a-2c65-1827-15ca-463f612096fb?t=1699953898709
https://echa.europa.eu/documents/10162/35144386/175_beryllium_compounds_oel_en.pdf/1cf418d2-878e-248a-fda9-3396dfa1b9c2?t=1691407206288
https://echa.europa.eu/documents/10162/17233/opinion_arsenic_en.pdf/dd3eb795-108e-5d3a-6847-dddcc021a9dc?t=1552329957571
https://echa.europa.eu/documents/10162/35144386/095_formaldehyde_oel_en.pdf/4d8862d5-1092-1e49-90fd-8fb8fdba8f17?t=1691407246311
https://echa.europa.eu/documents/10162/17233/opinion_moca_en.pdf/35756093-0eb9-e468-2ba2-786ca73c5aaa?t=1496748500464
https://echa.europa.eu/documents/10162/17233/acrylonitrile_opinion_en.pdf/102477c9-a961-2c96-5c4d-76fcd856ac19?t=1552329317946

0,01 mg/m®® | Not calculated at EU

Nickel compounds - 0,05 mg/m*® |level

RAC, 2018

CAS Nos:

77536-66-4;
12172-73-5;
Asbestos 77536-67-5; 0,01 f/m® 0,12 RAC, 2021
12001-29-5;
12001-28-4:
77536-68-6.

) CAS No: Chemical Abstract Service Registry Number; EC No: Einecs, ELINCS or NLP.
@ Excess Cancer cases /1000 workers at the EU binding OEL. Assuming exposure over 8
hours per day, 5 days a week and 40-years of working life.

) No data available from EU Scientific Committees (SCOEL or RAC). Information from
other sources available e.g. in NEG, 2022

) Respirable fraction, measured as nickel.

® Inhalable fraction, measured as nickel.



https://echa.europa.eu/documents/10162/17233/nickel_opinion_en.pdf/9e050da5-b45c-c8e5-9e5e-a1a2ce908335?t=1552330145399
https://echa.europa.eu/documents/10162/7937606/OEL_asbestos_Final_Opinion_en.pdf/cc917e63-e0e6-e9cd-86d2-f75c81514277?t=1626256168788
https://gupea.ub.gu.se/bitstream/handle/2077/72644/GUPEA%20Arbete%20och%20h%c3%a4lsa%202022%3b56%282%29%20NEG%20Carcinogens%20and%20OELs_.pdf?sequence=1&isAllowed=y

