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Death and Insanity a.k.a. Lead and YOU.
By Matt Boultwood
Lead is a very useful and versatile material, in traditional metalwork it is often used for fixings,
decorative details and in some coatings. Lead paints for example give an outstanding and durable
finish but its removal is a noxious process – something I didn’t take too seriously until recently.
After a year spent working in a mixture of forges and workshops where I occasionally came into
contact with lead paint, lead casting and caulking, I was constantly tired and waking up with a
metallic taste in my mouth every morning. At the time the possibility of lead poisoning hadn’t
occurred to me, I was aware of some of the issues with lead and so I wasn’t being stupid with the
material, but I was not being overly careful either. Three months after I stopped working with lead
contaminated materials I had a lead blood test and came out with elevated levels, over double the
‘normal’ safe limit - 21μg/100ml. I have recently had a follow up test and my levels have dropped,
but even if they continue to drop at the same rate, it will take 3½ years to reach zero.
This article is a cautionary tale about interaction with lead products, it is not written to discourage
workshops from using it and it is not a cry for its boycott. It has been written to spread awareness of
potential dangers and promote good working practice for the benefit of everyone’s health.

Lead
By Matt Boultwood and Jo Adkins
Matt Boultwood and Jo Adkins are former trainees of the National Heritage Ironwork Group’s (NHIG)
Blacksmiths Bursary Training Programme which was made possible by a Heritage Lottery Fund (HLF)
grant awarded under its ‘Skills for the Future’ programme*. Having completed their training, both
Matt and Jo have been employed by Hall Conservation Ltd, specialists in conservation and
restoration.
The earliest known use of lead is in a figurine found in Egypt dating from 400BC1 although lead mines
have been dated to 6500BC in Turkey.2 The Romans mastered the manipulation and production of
lead and started using it widely, from water pipes through to cooking pots, occasionally adding lead
acetate or "sugar of lead" to their wine for its sweeter flavour. Lead has been used as a decorative
material to produce huge sculptures; its corrosion resistant properties mean we still have fine
examples of 17th and 18th century sculpture. The corrosion products on old lead protects the clean
metal underneath but is highly hazardous to health if ingested.
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Lead oxides come in a variety of colours and have been used in paints and pigments, reaching a
fashionable height in the 18th century with Ceruse, a white lead makeup used to lighten the skin.
The side effects included skin damage, baldness and death. 3 In more modern times lead has been
extensively used as a base for paints and was put into petrol to increase the octane rating.

Working with Lead
Although most people have stopped whitening their faces with Ceruse, craftsmen are unfortunately
still exposed to lead more often that they realise, particularly if undertaking conservation or
restoration of old ironwork.
The Health and Safety Executive (HSE) lists lead paint burning and stripping as their top risk activity
for exposure to lead. 4 Considering that if anything was painted before 1978 it is likely to be lead
paint, it represents a huge risk. Lead putty and fixings have also been used and are commonly found
on old ironwork. Lead is also a useful material for casting details or backing repoussé work.
The melting and casting of lead poses a risk. As lead has a low melting temperature ( 327°C ), it is
easily melted on a forge or with a gas torch and makes it ideal for quickly pouring and recasting. The
problem is that the boiling point of lead ( 1750°C ) is also within the reach of workshop

equipment, as lead approaches its boiling point it starts to gives off microscopic vapour
much like water approaching its boiling point. However water vapour isn’t going to cause
abdominal pain, memory loss or kidney failure, bubbling lead is not a good sign. This can be
avoided as working below 650°C should prevent any vapour from forming.

How lead enters the body
The main routes of contamination and lead poisoning come from inhalation and ingestion.
Although lead only minimally passes through the skin, eating, smoking or drinking with lead
contaminants on your hands is one of the prime routes lead enters the body; breathing in vapours,
airborne lead dust or fumes is the other.
If you have been working with lead containing materials it is likely that dust or other contaminants
will have landed on your clothes and have spread around your workshop laying on all surfaces. If
you do not change your work clothes before going home you will be taking lead dust home with you
to contaminate your family. If the workshop isn’t cleaned after lead work you will still be picking up
lead contamination, ingesting lead dust and taking it home constantly.
Legal requirements
The legal requirements are set out in ‘The Control of Lead at Work Regulations (CLAW) 2002’. This
outlines that it is the duty of employers to ‘prevent or adequately control exposure of employees to
lead’5 irrespective of the source of exposure.
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This boils down to identify and implement measures to prevent or adequately control exposure,
producing risk assessments and record significant findings. It does mean that employers are
responsible for issuing protective clothing, promote high standards of personal hygiene and strict
housekeeping and provide employees with information, instruction and training.
Symptoms and problems of lead poisoning
The HSE sets the ‘recommended action level’ for blood lead at 35μg/100ml for men and 25μg/100ml
for women. At the action level people need to be monitored and removed from the lead working
environment until their blood lead level drops. The HSE has been criticised for its approach to lead
as it is reported that there is evidence which shows that “as little as 10 to 20 (µg/100ml) can cause
chronic, long-term ill health” 6 it can cause hypertension, stroke, chronic kidney damage, and
impaired kidney and brain function, decreased fertility and cancer.
Women (of reproductive capacity) have a reduced allowable level due to the severe effects of lead
on children. Much lower levels of lead in children can have severe long term effects and had been
linked with decreases in intelligence, short term memory, attention, reading and arithmetic ability,
and emotional irregularity.
Methods to avoid poisoning yourself
There are a few simple things you can do to prevent contamination and reduce the likelihood of
poisoning yourself and those around you.
When working with lead good practice that we follow in our workshop:
• Bring a separate set of work clothes for the week and change out of going home clothes
before starting any operations.
• Wear overalls at all times in the workshop over the work clothes. At the end of the day
vacuum your working area before changing out of the overalls and work clothes to avoid
taking lead dust home to your family. If possible shower before changing.
• At breaks remove overalls and follow good hygiene practice; wash face and hands before
eating, smoking and drinking, biting your nails etc. No food, drink or smoking in the
workshop.
• Wear gloves if possible. Not all work can be done in gloves but handling lead painted railings
is different to repoussé.
• Vacuum, don’t sweep lead contaminated dust, using a vacuum with suitable filters.
Remember all dust in your workshop will be contaminated with lead particles.
• Wear a particle filter mask rather than a dust mask if you have to disturb the dust e.g
changing the vacuum bag.
• All heating and burning of lead products should be conducted with extraction or outside and
with the correct PPE.
Wearing PPE (personal protective equipment) can and does help.
The main areas of contamination come from work surfaces, clothes and skin. Please be considerate
of other people in the working environment, you may be wearing a mask to burn off lead paint but
others should also be warned and safe.
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---------------------------------------------------Further Reading Links:
HSE – Lead safety information: http://www.hse.gov.uk/lead/. Control of Lead at Work document is
free to download from a link on this website.
NHS – Health for work: http://www.health4work.nhs.uk/blog/2011/09/blood-lead-levels-preventlead-poisoning/
---------------------------------------------------TITLES AND EXAMPLE IMAGE CAPTIONS

Lead welding with extraction and PPE. Matthew Boultwood at Hall Conservation Ltd.

Repoussé backing in Lead – Tijou mask experimentation by Alexi Iliev at Hall Conservation Ltd.
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Leading in railings at Houndgate Townhouse. Images coutesy of Jo Adkins and Brian Russell.

Repoussé punches and various lead blocks.

1

International Lead Foundation - History of Lead. http://www.ila-lead.org/lead-facts/history-of-lead accessed
May 2013
2
Toxipedia – Lead. http://toxipedia.org/display/toxipedia/Lead accessed May 2013
3
Object Retrieval - Makeup and lead poisoning in the 18th century. http://www.objectretrieval.com/node/111
accessed May 2013
4
Health and Safety Executive – Most at risk. http://www.hse.gov.uk/lead/mostatrisk.htm
5
Control of Lead at Work. Free to download from http://www.hse.gov.uk/lead/
6
Hazards org – We told you it was dangerous. http://www.hazards.org/greenjobs/blog/2009/11/16/we-toldyou-lead-was-dangerous/
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Notes to Editors:
1. * Launched in July 2009, Skills for the Future is an HLF programme supporting organisations
across the UK to create new training places. HLF has awarded grants totalling £26.8m under
this programme enabling high-quality work-based training, the development of new
qualifications and capacity building in the sector.
2. Using money raised through the National Lottery, the Heritage Lottery Fund (HLF) aims to
make a lasting difference for heritage, people and communities across the UK and help build
a resilient heritage economy. From museums, parks and historic places to archaeology,
natural environment and cultural traditions, we invest in every part of our diverse heritage.
3. Interviews are available from: Brian Hall, NHIG Conservation Officer 0208 855 8567 / 07714
895 072 or Matt Boultwood 07941 371234.
4. Photographs: 5 no photographs attached. For these images in higher resolution please
contact Caroline Preston 01845 501072 caroline@nhig.org.uk – please note the office only is
manned 2 days a week, generally Tuesdays and Wednesdays. 1) Lead welding with
extraction and PPE. Matthew Boultwood at Hall Conservation Ltd. 2) Repoussé backing in
Lead – Tijou mask experimentation by Alexi Iliev at Hall Conservation Ltd. 3) Leading in
railings at Houndgate Townhouse 1. Image courtesy of Jo Adkins and Brian Russell. 4)
Leading in railings at Houndgate Townhouse 2. Images courtesy of Jo Adkins and Brian
Russell. 5) Repoussé punches and various lead blocks.
5. National Heritage Ironwork Group: Founded in 2009 NHIG is a not-for-profit organisation
dedicated to the safeguarding and preservation of historic wrought ironwork through the
promotion of appreciation for the medium and high standards of workmanship,
conservation and repair. The Heritage Blacksmith Bursary Project is based upon the National
Occupational Standards for Heritage Blacksmithing which NHIG are also in the process of
establishing. Website: www.nhig.org.uk
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