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Welding fume ςadequate control?

Outline of presentation

·Health risks from welding

·Measuring exposure to welding fumes

·Adequate control of welding fume exposures:

üPrinciples of good control practice

üCOSHH Essentials

·Case study ɀengineering workshop

·Practical control options

·Summary



Health risks from welding

·Ȱ3!&%49ȱ ÒÉÓËÓȡ
ü Flammable gases, pressurised 

cylinders, burns, electricity, heavy 
ÏÂÊÅÃÔÓȟ %- ÒÁÄÉÁÔÉÏÎȣȢ

·7ÅÌÄÅÒÓ ÄÏÎȭÔ ÊÕÓÔ ×ÅÌÄȣ
ü Machining, grinding, cutting, 
ÄÅÇÒÅÁÓÉÎÇȣȢ

·How harmful are welding 
fumes?

Short-ÔÅÒÍ ÉÒÒÉÔÁÔÉÏÎȟ ȬÍÅÔÁÌ ÆÕÍÅ ÆÅÖÅÒȭ
Long-term COPD, asthma, cancer
V IARC ɀGroup 2B carcinogen
Ȱ! ÐÏÐÕÌÁÔÉÏÎ-based study on welding 

exposures at work and respiratory 
ÓÙÍÐÔÏÍÓȱȟLillienberg et al, 
Ann.Occup.Hyg. 52(2), 107-115, 2008.



Welding fume monitoring
·Ȱ"ÒÅÁÔÈÉÎÇ :ÏÎÅȱ ÓÁÍÐÌÉÎÇȡ

ÅBS EN ISO 10882-1

ɆClose-fitting face shields

·Sampling head:

Ɇ IOM head, open/closed face?

ɆNovel samplers

·Analysis challenges:

ɆFume, spatter, grinding dust

ɆWASP

·Total particulate and 
individual components



Welding fume ς
how much is too much?
·Ȱ7ÅÌÄÉÎÇ ÆÕÍÅȱ ÌÉÍÉÔ ÒÅÍÏÖÅÄ ÆÒÏÍ EH40 in 2003 and 

specific control guidance sheets issued

·WELs are assigned to individual components of 
welding fume.  For example:
ü Iron oxide fume (as Fe) ɀ5 mg/m3 (8 hour), 10 mg/m3 (15 min)

üManganese & its inorganic compounds (as Mn) ɀ0.5 mg/m3 (8 hour)

ü Chromium (as Cr) ɀCrVI 0.05mg/m3 (8 hour), CrIII 0.5 mg/m 3

ü Nickel & its inorganic cmpds, water-soluble (as Ni) ɀ0.1 mg/m3 (8 hour)

ü Beryllium (as Be) ɀ0.002 mg/m3 (8 hour)

·Ȱ)Æ ÔÈÅ ÒÅÓÕÌÔÓ ÆÏÒ Á ÇÉÖÅÎ ÔÁÓË ÁÒÅ ÂÅÌÏ× ÏÎÅ ÔÈÉÒÄ ÏÆ ÔÈÅ ÅØÐÏÓÕÒÅ ÌÉÍÉÔȟ 
ÙÏÕÒ ÃÏÎÔÒÏÌÓ ÁÒÅ ÐÒÏÂÁÂÌÙ ÇÏÏÄ ÅÎÏÕÇÈȱɉ'ήΪγȟ Ȱ!ÉÒ ÓÁÍÐÌÉÎÇȱɊ



Gillies Associates Limited

COSHH 2002 (amendments 2004)

ά!ŘŜǉǳŀǘŜ ŎƻƴǘǊƻƭέ

·Statutory duty to apply Principles of good control 
practice

·#ÏÍÐÌÉÁÎÃÅ ×ÉÔÈ 7%,ȭÓ

·For Carcinogens, Mutagens and Asthmagens ɀ
exposure ALARP

·Regularly inspect and maintain controls
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What is meant by 
άDƻƻŘ ŎƻƴǘǊƻƭ ǇǊŀŎǘƛŎŜέΚ
Ȱ'ÏÏÄ ÃÏÎÔÒÏÌ ÐÒÁÃÔÉÃÅȣ ÉÓ Á ÃÏÎÓÅÎÓÕÓ 

view of the hardware, systems of work 
and other measures that need to be put 
in place to control the risk ȱ

·!#Ï0ȭÓ ÁÎÄ (3% ÇÕÉÄÁÎÃÅ

· Industry standards (trade 
associations, lead players)

·Professional bodies (e.g. BOHS 
Technical Guides)

·Journals, reference books, 
published papers



COSHH amendments 2004
Principles of good control practice
Adequate control means:

· Applying the principles of good 
practice

· Not exceeding WEL

· Reducing exposure ALARP for 
carcinogens, mutagens and 
asthmagens

Maintenance of control measures:

· Physical controls (incl. PPE) must 
be regularly maintained

· Systems of work and supervision 
must be regularly reviewed and 
revised

a) Minimise emissions at source

b) All relevant routes of 

exposure

c) Controls proportionate to the 

health risk

d) Most effective and reliable 

option

e) Use suitable PPE in 

combination with other 

controls

f) Check and review regularly

g) Inform and train employees

h) Do not increase overall risk 

to health and safety



Adequate control of exposure to 
welding fumes
·Minimise source emissions (welding parameters, LEV)

·Stringent controls required for serious health risks

·Conventional controls may not be ȰÍÏÓÔ ÅÆÆÅÃÔÉÖÅ ÁÎÄ ÒÅÌÉÁÂÌÅ 
ÏÐÔÉÏÎȱ

·PPE, including RPE, is necessary in many cases

·Behavioural factors are significant (posture, ergonomic design, 
use of controls and PPE)

·Compatibility with other safety controls is essential

·Compliance is difficult to demonstrate

·Must aim for ALARP

·Maintenance, examination and testing is crucial


