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Metal WEL (mg/m3)

Chromium II and III 0.5

Chromium VI 0.05 Carc, sen

Nickel (soluble) 0.1

Sk, Carc (nickel oxides and sulphides)

Nickel (insoluble) 0.5

Manganese 0.20 inhalable fraction
0.05 respirable fraction

Reduced from 0.50 for all fractions
in August 2018



Until July 2018
• Specific substances in welding fume classified as human carcinogens

• Only generated if present in the base metal or consumables

July 2018 – International Agency for Research on Cancer (IARC)
• Reclassified all welding fume as a Category 1 ‘Known Human Carcinogen’

for lung cancer

Welding fume reclassification



Consequently HSE issued a safety alert in February 2019
• Control of the cancer risk will require suitable engineering controls for all welding 

activities indoors e.g. Local Exhaust Ventilation (LEV) (also controls exposure to 
manganese in mild steel welding fume)

• Where LEV alone does not adequately control exposure, it should be 
supplemented by adequate and suitable respiratory protective equipment (RPE) to 
protect against the residual fume

• Appropriate RPE should be provided for welding outdoors (ensure welders are 
suitably instructed and trained)

• Regardless of duration, HSE will no longer accept any welding undertaken without 
any suitable exposure control measures in place, as there is no known level of 
safe exposure

• Risk assessments should be updated accordingly

HSE enforcement expectations



ü Control of the cancer risk will require suitable engineering controls for all welding 
activities indoors e.g. Local Exhaust Ventilation (LEV) (also controls exposure to 
manganese in mild steel welding fume)

ü Where LEV alone does not adequately control exposure, it should be 
supplemented by adequate and suitable respiratory protective equipment (RPE) to 
protect against the residual fume

• Make sure all engineering controls such as LEV are correctly used, suitably 
maintained and are subject to thorough examination and test where required

• Make sure suitable controls are provided for all welding activities, irrelevant of 
duration.  This includes welding outdoors

• Ensure the correct selection and use of any RPE

HSENI enforcement expectations – Feb ‘19



Controlling Welding Fume
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Fig. 2 – Fume generation data reported by Gray, Hewitt and Dare
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Welding Fume Control Selector Tool



Meet the team of volunteers
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It is an online tool to help you 
make the right choice of welding 
fume control.
It asks the following key questions:
• What type of welding or cutting is it?
• What type of metal is it?
• What size is the workpiece?
• How long will the welding take

(arc time)?

The Selector Tool criteria



The Selector Tool provides advice on the best available control 
solution for the task criteria selected by the user

It also  provides links to other suitable alternative fume control 
solutions, as it is recognised that for one-off jobs it may not always 
be possible to have the optimum control solution available

With every fume control solution there are limitations to its use and 
its ability to adequately capture fume and these are addressed on 
each control sheet

Optimum control solution

Simple not simplistic



Control sheet example



In addition to the Control Sheets, there are management sheets 
available  via links in the text of the control sheet which provide 
appropriate advice on the following topics:
• General Ventilation
• Design of LEV
• LEV Installation, Commissioning, Maintenance and Testing
• Measurement of Welding Fume Exposure
• Health Surveillance
• Information , Instruction and Training for Welders

Management advice sheets



You can use your mobile phone to access the tool
No need to download

www.breathefreely.org.uk/wst/

Where is it?

http://www.breathefreely.org.uk/wst/


What next?



Must be sustainable for BOHS, and not rely on roadshows
• Update Welding control selector tool (wider involvement)
• Redesign web site to draw in more traffic (overall website plan)
• International involvement; Australia and New Zealand

Use multi-channel communications and marketing

Ultimately to reduce risk of Occupational Lung Disease

Re-energise campaign



What can YOU do?

Ideas

Stakeholder 
links

Champions

Duty holder 
connections

Volunteer

Spread the 
word



Practical implementation – global company



CONTEXT

c. 2,000 MIG welders
c. 100 welding robots
Estimated annual usage

• Approx. 4,000 Tonnes of 
welding wire (10,000 miles)



CONTROL

Patchwork of controls globally
• Extracted full enclosures
• Local Exhaust Ventilation (LEV)
• On-torch extraction (LEV)
• General ventilation
• RPE

Outside UK – awareness lower 
and hence controls less effective



MANGANESE LIMIT – IN PRACTICE

Manganese challenging for MIG on mild steel
• 1-2% manganese in welding rod, but 10 – 15% in the fume

Varied controls meant sometimes relied on RPE, so we did 
some analysis
• Of 21 personal exposure measurements (outside RPE)
• 18 (86%) exceeded new Mn WEL (previously just 10%)
• Without RPE our welders would have been over-exposed

Some of the non-welders such as supervisors were also approaching 
the new Mn WEL



PROJECT OBJECTIVES

Gained Exec level commitment to action and sponsorship
Control exposures to welding fumes/gases (Hierarchy)
• Reduce manganese in welding fume
• Consider alternate joining techniques/automation/reduced welding
• Provide effective Local Exhaust Ventilation (LEV)
• Supplement with good general ventilation
• Consistently apply RPE where needed
• Ensure effective maintenance and inspection (LEV and RPE)
• Deliver additional training for welders



ACTIVITIES – ON-TORCH SYSTEMS

On-torch extraction trials to test new generation of weld sets
• Group Manufacturing Engineering led
• Five suppliers in trial
• Effectiveness varied, selected system ~70%
• Tested efficiency, ergonomics, weight, heat, preference
Pilot across one business (90 sets) successful
• Ironing out last wrinkles when Covid arrived



Thank you



Join us and be part of the solution!
breathefreely.org.uk


