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	Ref No of Assessment
	RA_Arc Welding_{Department}_{Date}

	Department
	Engineering

	Location (Room No. if appropriate)
	

	Name & Status of Assessor
	

	Name of Departmental Safety Officer
	

	Make and Model of Equipment
	

	Serial Number of Equipment
	

	Date of Assessment

	


	Describe the process or work procedure to be assessed

	Arc welding – MIG and TIG – including gas metal arc welding, gas tungsten arc welding, and plasma arc cutting


	Who might be affected by this work?

	Welders

Other workers within the welding room.


	Identify the Radiation Hazard(s)

	Artificial Optical Radiation (% of total)
	UV (( 23%)
	Visible
	IR

	Ultra Violet Radiation (% of total UV)*
	UVA 315-400nm (( 70%)
	UVB 280-315nm (( 11%)
	UVC 100-280nm (( 19%)

	Electromagnetic Fields
	0 to 50Hz (3-phase) supply in cabling > 3 µT


* Ref: Kozlowski, C., Int. J. Occ. Med. & Environ. Health, Vol. 14 (3) pp 287-292
	What is the nature of the UV hazard?
	Short term or
Long term?
	Mild or Severe?

	Eye
	Photokeratitis  / Photoconjunctivitis (‘arc eye’)
	S
	S

	
	Cataract
	L
	M

	
	Photochemical retinal injury
	L
	S

	Skin
	Erythema
	S
	S

	
	Blistering and burns
	S
	S

	
	Cancer
	L
	S


	What is the nature of the EMF hazard?
	Mild or Severe?

	Direct effects
	Thermal
	M

	
	Stimulation of nervous system
	M

	
	Vertigo and nausea
	M

	Indirect Effects
	Electric shocks or burns from contact currents 
	S

	
	Workers at particular risk – interference with AIMD, pregnant persons
	S

	
	Projectile hazards
	M


	Control Measures to minimise 
the ultraviolet (UV) risks
	In Use? (Y/N)
	Comments / Actions Required

	Shielding and Controlled Access:
	Y
	Apart from normal building security measures there is not normally access control to the room in which welding is carried out. However, the welding area (including the arc itself) is completely surrounded by UV protective curtains compliant with BS EN 1598:1998.

	Warning Signs and Labels:
	Y
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The entrance door into the welding room must prominently display a caution sign that includes appropriate wording and a symbol compliant with BS 5499-1:2002. The curtained-off ‘arc’ area should also display a suitable sign.

	PPE (to BS EN 169 and 175):
	Y
	Full face visors compliant with BS EN 169 and 175 are provided for welders. These are periodically checked for damage. Damaged eyewear is immediately taken out of use and replaced forthwith.

	Training (documented):
	Y
	· Welders are trained in the use of the welding equipment.
· Other workers in vicinity of welding area are instructed as to the potentials hazards and risks.

· Radiation Protection Office runs an annual UV safety seminar.

· All training must be documented (e.g. departmental training logs detailing dates, names of trainer etc. and signed by departmental manager, or retention of external training certificates).

	Written Operating Procedures for Safe Welding (plus Contingency Plans):
	Y
	Local Safety Rules including UV aspects must be drawn up and made available in the room. These must include the name and contact details of the Departmental Safety Co-ordinator, a description of the hazards and hazardous work areas, PPE and its use, and contingency plans to follow in the event of an accident, incident, or untoward occurrence (including a ‘near miss’). Rules must be reviewed periodically to ensure that they are up-to-date and still valid.


	Other Hazards
	Comments
	Control Measures
	Actions Required

	Chemical
	Gases notably ozone and nitrogen dioxide can be generated by UV light.
Possibly phosgene gas if chlorinated hydrocarbon solvents used/stored near welding area (see below).
	Adequate ventilation of room.
Mobile extraction unit with sufficiently long flexible trunking used (serviced annually by supplier and records kept).

Solvents used and stored as far away from the welding area as practicable.
	Extract is logged with the Safety Adviser’s Office and is subject to 14 month statutory testing.

	Electrical
	Electric shocks and burns due to contact currents or faulty electrical equipment or faulty installation (can also cause fires – see below)
	Annual servicing and maintenance checks of all equipment. Records maintained.
All equipment is CE marked.

PAT carried out annually.
	Verify who does the servicing & maintenance and retain copies of their reports.

	Fire
	Due to malfunction of electrical equipment.

Due to sparks and flying particles of hot slag.

	Areas near welding activities are kept clear of flammable materials, explosives and detonators.
CO2 fire extinguisher located in close proximity – test date < 12 months old.
Fire risk assessment undertaken as required by law – see Regulatory Reform (Fire Safety) Order 2005.
	

	Other
	Sparks and flying particles of slag.
	General protective eyewear and gloves are worn by all persons working close to the welding activities.
	

	
	EMF interference


	Certain welding machines which use a high frequency AC/DC current component have been found to affect cardiac pacemaker operation when within 2m of the power unit and supply cabling and 1m of the weld site. Measurements of E and B fields around the power supply cables indicate levels of exposure might be greater than 35 µT (B) and 800 V/m (E). Note: usage by an individual is approx. 1 hour/week averaged over 12 months (40hrs/year).
	A University policy: workers fitted with AIMD and/or are pregnant should not engage in arc welding duties + should be > 2m away from welding equipment when in use.

Warning signs displayed at appropriate locations.

	
	Noise
	Noise levels may be above daily exposure limits
	Noise assessments carried out and documented.


	Assessor's Additional Comments:

	Ultraviolet:
The B and C components of the UV arc spectrum are the most hazardous with regard to eye and skin damage. Both the erythemal and ocular action spectra make the UVA contributions relatively inconsequential.

Published data indicates that the Effective Irradiance from an arc can be typically 8 W/m2 (Okuna, T, et al; Ann. Occup. Hyg. Vol. 45 (7), pp. 597-601), and as such the Exposure Limit Value (ELV – Effective Radiant Exposure of 30J/m2) for the eye and skin can be exceeded in just a few seconds of unprotected exposure.

Visible:

Radiance levels in the visible part of the arc spectrum can also be significant (e.g. in excess of 200 W/cm2/sr) and lead to effective (blue light) radiant exposures to the eye of greater than the ELV within a few seconds of unprotected arc viewing.
Consequently, appropriate UV PPE for the welder is vital.
Eyes: Full face visor is recommended. The filter must be compliant with BS EN 169:2002 (plus BS EN 175: 1997) and marked as such. It is suggested that the filter shade should have a scale number of at least ‘2-4’ which provides an Optical Density (OD) of approximately OD5.5 up to 313nm and OD2 up to 365nm. Scale number ‘2-4’ also gives protection (at least OD1.3 i.e. 20 times reduction in irradiance) against the less hazardous Visible and Infra-Red (IR) parts of the arc spectrum. Visor filters must be CE marked and will protect the face as well as the eyes. NOTE: sunglasses and blowtorching goggles are not adequate for arc welding protection.
The levels of effective irradiance highlighted above can lead to potential over-exposures up to several metres away from the arc. It is essential that the area where welding is undertaken is shielded from surrounding areas by suitable curtains that are compliant with BS EN 1598:1998 and marked as such. Anyone working regularly within 2 metres of an unshielded welding arc needs to be protected against skin and eye exposure in the same way as the welder. He should at least have overalls, gloves and a hand-held or head shield if required to look at the arc. Additionally, he should have anti-flash glasses with side pieces to protect from inadvertent arc eye hazards. Where reasonably practicable unprotected observers should not be allowed to approach closer than 10 metres to an arc.
Skin (notably hands, wrist, and lower sections of the arms): Tight woven cotton gloves or supple leather gauntlets may be OK for low current work. For most other arc welding processes more substantial gloves are required. The gloves should be designed to cover hand and wrist and overlap the sleeves. Heavy-duty, dark coloured, opaque fabric will block UV, Visible and IR radiation thus protecting the skin. Note: the combined effects of UV and ozone gas can lead to rapid degradation of glove materials.
University to take all reasonable actions to comply with the Control of Artificial Optical Radiation at Work Regulations 2010.
Gaseous Chemical Hazards (related to UV):
Ozone (O3): produced by ultraviolet light from the welding arc. Ozone is produced in greater quantities by gas metal arc welding (GMAW or short-arc), gas tungsten arc welding (GTAW or heli-arc), and plasma arc cutting. Ozone is a highly active form of oxygen and can cause great irritation to all mucous membranes. Symptoms of ozone exposure include headache, chest pain, and dryness of the upper respiratory tract. Excessive exposure can cause pulmonary oedema.
Nitrogen Oxides: The ultraviolet light of the arc can produce nitrogen oxides (NO, NO2), from the nitrogen and oxygen in the air. Nitrogen oxides are produced by gas metal arc welding (GMAW or short-arc), gas tungsten arc welding (GTAW or heli-arc), and plasma arc cutting. Even greater quantities are formed if the shielding gas contains nitrogen. Nitrogen dioxide (NO2), one of the oxides formed, has the greatest health effect. This gas is irritating to the eyes, nose and throat but dangerous concentrations can be inhaled without any immediate discomfort. High concentrations can cause shortness of breath, chest pain, and pulmonary oedema.

Phosgene: can be formed by decomposition of chlorinated hydrocarbon solvents by UV. It reacts with moisture in the lungs to produce hydrogen chloride, which in turn destroys lung tissue. For this reason, any use of chlorinated solvents should be well away from welding operations or any operation in which ultraviolet radiation or intense heat is generated.
Electromagnetic Fields (EMF):
Measurements of E and B fields around the power supply cables indicate levels of exposure might be greater than 35 µT (B) and 800 V/m (E). Note that the Action Levels at around 50Hz are 10,000V/m (E) and 1000µT (B). Nevertheless, the University of Liverpool must have in place a policy and supporting procedures to protect ‘workers at particular risk’ from the EMFs associated with arc welding. For manual arc welding processes where the supply cabling is supported by the welder’s body this includes workers fitted with active implanted medical devices (AIMD) and who have informed the employer of this situation. AIMD include cardiac pacemakers, cardiac defibrillators, cochlear implants, brainstem implants, inner ear prostheses, neuro-stimulators, retinal encoders, implanted drug infusion pumps. In addition ‘workers at particular risk’ also includes those who are pregnant and have notified the employer of this situation. Manual arc welding processes where the supply cabling is supported on the welder’s body must be discouraged.
It is recommended that the University policy be that any workers who are fitted with AIMD and/or are pregnant should not engage in arc welding duties and should not be within 2 metres of welding equipment when it is in use. There must be a procedure drawn up to inform workers of the policy, identify ‘workers at particular risk’ (as specified above) and allow them to formally notify the employer of their ‘at risk’ status so that their duties can be amended to reflect safe practice.
University to take all reasonable actions to comply with the Control of Electro-Magnetic Fields at Work Regulations 2016.


	Assessor's Signature
	Printed Name
	Date
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	Professor Pete Cole
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	Reviewer's Signature
	Printed Name
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