“REarc” welding -
Reduced Exposures
in arc-welding

Proposal for a welding industry initiative.

Draft for discussiorwith the industriesconcerned

2020, May 9"
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NEW: IARC!"Y MONOGRAPHS Vol. 118/2018 “Welding”
ON THE EVALUATION OF CARCINOGENIC RISKS TO HUMANS

Source: http://publicafions.iarc.fr/569 , Welding, Evaluation, page 265

6.1 Cancerin humans

6.3 Overall evaluation

There is sufficient evidence for the carcinogenicity of welding

fumes for humans. Welding fumes cause cancer of the lung. Welding fumes are carcinogenic to humans
Positive associations have been observed with cancer of the (Group 1).
kidney.

There is sufficient evidence for the carcinogenicity of ultraviolet Ultraviolet radiation from welding is carcinogenic to
radiation from welding for humans . Ultraviolet radiation from humans (Group 1).

welding causes ocular melanoma.

U |ARC = International Agency for Research on Cancer, is a WHO institution defining carcinogenicity classes for substances or processes,

These classes are considered, among other data, by international, national, or lecal OSH authorities for definition of adequate occupational exposure mits and
recommendation of prevention measures. Subsequently, national OSH authorities define range of legally binding prevention measures for risk control in the
industry. Implementation and effectiveness are controlled by industrial insurances and local OSH Institutions,
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Occupational Health & Safety duties promote industrial development in arc welding.

The industry addresses this new situation with innovation, social and economic responsibility
=> sustainable arc welding.
Background Facts:

Arc welding processes are known to be emitting hazardeus fumes, gases and radiation

Occupational Safety and Health (OSH) authorities have continugusly reduced Qccupational Exposure Limits (QELs) for several substances,

The welding industry has reacted responsibly investing in prevention measures, mainly into fume extraction, FPE'" and workplace ventilation

Until 2017, onfy selective welding fume components like Cré+ or Ni-oxides were categorzed by IARCE as "Carcinogenic to Humans, Group!”

In 2013, 1ARC has re-classified all “welding fumes” (without further specification) and arc welding UV radiation as "Carcinogenic to Humans, Group!®
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« UK Feb. 201% HSE Safaty alert to Industry on fumes in mild stes!
welding

« Augtria / Feb.201%; approved ocular melancma from anc UY radiation
a5 oocupational diseass

« USA [ June 201% ACGIH added welding fumes on Tier 1 list for
Motice of Intended Changes 2020

« Manufachurers of fume exiraction and personal Ffﬂﬁ:ﬁ:‘ﬁ quIlFII'I'III'II
advertise quating ARG publizalion, using also naticnal industry
Bsociations

« Walding OEMS slarbed 1o issue corporate slatement 1o ARG
publication on inlemat homepage, recommending adequate

prodeclion maasunes

1ty PPE = parsanl groteclian afupmanl

Pessible Scenars
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EU / 2020; EU OSHA scientiic commiltess might give new guidance on carcinogenic
subsiances in 'Hﬂij. based on ARC tﬂ!ﬂﬂﬂlﬂﬁ:ﬂ

« EU/ 2020+ Wational authorities will adjust exlsting reguiations in line with ELL.

USA / 2020+ scientific agencies e ACGIH, NIOSH could recommend new TLVS, NICs

« All 2021: national or local authorities will impdement new prevention measures for conirol

and monitaring

WIll wait for reaction from national OZH authorifies with reguistory power

« Wil first invest into fume exiraction, PPE and space ventilation to immediately reduce

carcinogenicity risks.
Vil bry 1o avoid are welding whene possile, substitulion by &g, casting, adhesive
bonding, machanical joining, e,

+ Loss of know how in welding technology, innovation and added valus.

A5 1k = Interaaticnal Agsncy for Ressarch on Cancer, 4 WHO instRution defising cardinggenicty olasses Tor substasdss of procesds
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Proposed Industry Initiative: an alliance of welding technology users and providers, welding
associations, OSH authorities, academia, education and standardization.

MISSION: .REarc Welding* — ,Reduce Exposures in arc-welding*

Targets: 1. Prevent sustainably the risk for occupational diseases and cancer for all employees in the welding
production '
2. Maintain qualified workplaces and relevant value add in the EU pRAFT for diseussan Wit
industries €20

Strategic Approach —

+ Establish an industry-driven alliance to jointly address the challenge - no company, association or institute can solve this
alone

+ Collaborative innovation and market implementation of arc welding technologies, equipment and consumables capable to
reduce or eliminate risks from process emissions classified as carcinogenic Group 1 by IARC!"in 2018.

» Shift the industry to low emission technologies using improved or new equipment and consumables.
» Proactive information and education of managers and employees for best possible risk prevention.

» Implement new preventive measures along the process chain and monitor their local efficacy with help of OSH
authorities.

i IARC = International Agency for Research on Cancer, a WHO Institution defining carcinogenicity classes for substances or processes. These classes are
cansiderad, among other data, by Eurcpean, national, or local authoribies to determine adeguate cocupational exposure limits and measures for risk control.




Collaboration will accelerate both development and implementation.
Industry Initiative “REarc welding” shall align 2 activity streams.

"Rearc welding” as short title for “Reduce Expores inare welding”

StakeholderAlliance:

+ Welding associations (coordination)

+ Welding technology users

+ Welding technology providers

+ (O5H authorities

+ Research institutes, academia

+ Standardization and certification bodies
+ Educational institutions

+ Related industry associations

+ Public funding

e dscussion Wi
stakaholdess
\ = -__---'"-'-d_l'I

/;El@ » Innovation \
&/ \

Selactive examples, non-comprehensive \ Safe & Competitive

» GAW processes without metal vapors } welding workplaces via

» Combinations of new consumables and/or parameters for tech nalagy.

lewest possible process emissions J
# Fast track standardization and certifications /
= Sensers and data systems for exposure anafytics II;'
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based on monitored data analytics f-"
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New (public funded) activities in the “REarc!" welding” initiative shall target higher effectiveness with
regard to the protection concept of preventive measures: exemplarily proposed R&D&I.

Mostly used Protection Concept for Risk Control Proposed pew REDE! o
protection in Arc Welding rTarg;n# is a h_ghgrkeffect|venm to prevent occupational diseases
measures / carcinegenic risks in arc wedding.

‘E Substitution < New GAW processes, e g, without metal vapors

Replace the existing process
-E = |ess or no emissions < New filler & gas combinations for lower arc emissions
E Technical M
ecnnical vieasures < :
@ Welding Co-bots and automation
Furme axtraction systems o Separate the hazard from the workers

UV protective curtains

< Exposure monitoring sensors + data analytics == fraining

Organizational Measures

e < Mew educational programs, including “bystanders”

Personal Protective Equipment

Heimets, ventilation > Protect the individual worker with PPE

Expositionskontrolle

Spurce: Linde ©

(1) = Hizrarchy of ek control is & requiatony Occupational Safaty and Heallh (05H) logic impkemaniaed inbemationaly, with small national adapéations

Bw {2y = REarg & the proposed milistve short e = Becuce Exposures in grg welding,
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Welding Associations play a key role in the “REarc welding” initiative.

Example Germany: DVS - initiative agreed in principle, detailed plans under discussion
“REarc wekding” as shorl tithe for “Reduce Exposures in arc weldng”

|
industries
Forsch ur'ugI :aireinig Mg UNOYATION - public funded |
+ Regular prosects within FA1, FA3, FA QB (~ 2-4 Mio. €/ year)
GEEELIEEELE L B+ Research cluster REare wekding AIF & DFG (~ 4 Mio. € / 3 years) Foster technological 2
(QUITEIRCEL I S+ AJF PLUS Cluster / Project Network leadership of the -
including academic + Research alllance BMWI directly; same as for Lightwelght Canstrustion, German/Eurapean 23
institutes, OSH onty smaller, faster welding industry and g 0 b
authorities, requlatory . E:\rrt;ui:uﬁun in EC funded Harizon Europe®, e.g. for Education” with academia, 2 = 2
bodies. E
* Synergies with related innovation areas, e.g. Wekding 4.0 y 'g E ,g'
c g
T§:
+ E =
a
3% 2
DVS Verband g
LG TEETEEEN TR+ IMPLEMENTATION — industry funded §. (R
welding technology + Represent welding industry in OSH governance forums Ensure awareness and 2 Eg
users and providers: + Set new Industry standards, with DIN and OSH authorities avallability as well as 9 E 3
coordinating specific + Accelerate certification of technalagies, products (e.g. TUV, CERT) best possithe OSH &
standardization, + Implement OSH specific education for industry (e.g. GSI-5LVs) prevention practices g
T (T GT WL (T 1] M+ Communicale via own channels, &.g. https://wwiw home-of- for welders. d
WETEEEETCEC TR G M welding.comy' |, newsletters, conferences.
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OSH industrial practice
Employer’'s duties, checked by OSH authorities (simplified)

1: Work place risk assessment 2. Selection of measures for risk prevention \
* Following industry-specific .
. osnaunortes tewoses | HIERARCHY OF CONTROLS

assumed to exceed OELs. HAZARD CONTROLS

Remaove
Hazards
,-'h“x
VAN Replace
;_& H = Hazards
NN : : solat
Feedback loop / restart ™. . Engl nEEI'Il'IQ Ha:a;s
if warking environment .
changes . 7 EXPOSURE CONTROLS
T Manage
Behaviors
Wear
Protection
Bm VERBAND [
LTF | W ww, D hanrsenaang (D) T 1R DSHACdemy &gﬁﬂuﬁtﬂemm}r

INTERMAL

3. Implementation 4, Effectiveness
of measures Check*

« Considering OSH « Documented by
reguiation, employer
technical and + Verified by OSH
economic criteria authorities

* MNote: severity of measures,
documentation and control for

carcinogenic hazards is different from

hazards classified non-carcinogenic |
[
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UK 2017: example for an industrial alliance addressing OSH risks in welding
Information => Awareness => Measures => Risk Control = PREVENTION

ILL HEALTH CONDITIONS _ NTTYYrYY
ASSOCIATED WITH WELDING WORK '

Every yoor

Source: 2017 started
campaign from British
Occupational Hygiene Soclety
BOHS “Breathe Freely

hitps./fwww breathefreely.org

ws 190,000

ochiv
Y out w"“‘)rq

uk/breathelreelymanufacturin
g.html

concer coused by welding | 50

Industrial alliance supported
o caused by Inhaling metal fume 40 50 by govemmem' OSH
authorities, hygienist
associations, universities and
manufacturing Industry, with
o >\ TWI | rovoma seie;tive sponsoring from
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