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Foreword

WELCOME TO HSE’S first annual
science review. In my first year as
HSE’s Chief Scientific Adviser and
Director of Research, I have been
hugely impressed by the way we
use our extensive scientific expertise,
knowledge and capability to have
a positive impact on the working
world so that Great Britain (GB) leads
the way in anticipating and tackling
health and safety challenges.
The work we deliver provides the
evidence to underpin our internal
operational decisions and the
development of policy and
enforcement action. It also provides
other government departments,
industry and overseas clients
with evidence-based solutions
which help them to address their
health and safety challenges.
Critical to our success is our ability to
undertake forensic investigations of
failure within the health and safety
system; it is a sad reality that our
scientists and engineers attend, on
average, an investigation on every
working day of the year. Tragically,
142 people lost their lives at work in

2014/15 and we use an interdisciplinary
approach to understand the root
cause of these incidents. By learning
from the past we hope to be able to
support the present by transferring the
knowledge we gain to the relevant
stakeholders in the health and safety
system to prevent the issues from
happening again. In addition, this
forensic approach to investigation
helps to secure justice and our
experts testify in court every week.
We also use our science expertise to
protect the future by understanding
current and future risks to health and
safety given the challenges that come
with social, economic and technical
change. Of particular importance in
this respect is the impact that work
can have on health. It is a frightening
statistic that in 2014/15 around 13 000
people died as a consequence of
lung disease and cancer attributed
to past exposures in their workplace,
while 1.2 million workers were suffering
from an illness they believed was
caused or made worse by their work.
The economic cost to the UK of injuries
and ill health due to current working
conditions is estimated to be £14.3

billion, with 27.3 million working days
lost, and the majority of both of these
being accounted for by ill health rather
than injury. Our research activities
provide insight into the causes and
the most effective interventions
that can be used to reduce the risk
of developing health problems
as a consequence of workplace
exposures. Once again, we use an
interdisciplinary approach to ensure
we understand not only the medical
issues but also the behavioural,
occupational hygiene, engineering
control and personal protective
equipment issues to provide robust,
sustainable intervention approaches.
We also make best use of the data we
collect by involving our statisticians,
epidemiologists and modellers so
that we can develop occupational
disease models that help predict
the impact of demographic change
and test intervention approaches.
In summary, I hope this review provides
you with an interesting read, and
showcases how HSE uses science, not
only to underpin our regulatory and
policy decisions, but also to help us
to enable a better working world.
Professor Andrew Curran
Chief Scientific Adviser and
Director of Research
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Events and achievements

Visitors
HSE’s Health and Safety Laboratory
(HSL) at Buxton, Derbyshire, has
hosted a number of important visitors
this year.

››

John Pullinger, the National
Statistician, visited statisticians and
other analysts at our Bootle and Buxton
sites in January 2015. His visits included
touring large-scale experimental
facilities and meeting researchers.

››

In August, Minister for Disabled
People, Justin Tomlinson MP,
who has responsibility for health
and safety, visited HSL. He was
‘extremely impressed with the
breadth of work undertaken’ and the
expertise and enthusiasm of staff.

Events

››

The Cabinet Secretary and Head
of the Civil Service, Sir Jeremy
Heywood, visited HSL in October.
It helped Sir Jeremy understand
how our science and engineering
contributes to better regulation and
increased productivity. He heard
how data analytics has helped us
to improve targeting and be more
efficient in our inspection regime.
This work is also being used by
several other UK government
departments. He tweeted ‘Great trip
today to @HSL_Solutions. Raising UK

productivity by applying big data,
nudges, drones to health and safety’.

››

In November Alex Aiken,
Executive Director for Government
Communications, visited HSL. He was
particularly interested in how data
analytics can help government to
work more efficiently and improve
targeting. The tour focused on
the commercial work we do
and provided an overview of the
science capabilities which make
us a very unique regulator.

››

HSE hosted a stakeholder workshop
on ‘Asbestos in the Built Environment’
in September in conjunction with the
Government Office for Science and
Sir Mark Walport, the Government
Chief Scientific Adviser. The workshop
addressed concerns around asbestoscontaining materials, particularly in
public buildings such as schools. The
aim was explore views, knowledge
and understanding, and identify
evidence gap areas which will inform
our future plans. It was chaired
by our Chief Scientific Adviser.

››

In June we launched a new
independent Workplace Health
Expert Committee (WHEC) to
provide expert knowledge and
advice. For further information on
WHEC see www.hse.gov.uk/aboutus/
meetings/committees/whec.

Sir Jeremy Heywood
(left) visiting HSE’s
Buxton laboratory
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This year the value of our science expertise has been recognised by others who have presented staff with various awards and honours.

››

››

Our Economic Analysis Team
has been rated number one in
government, for their economic
impact assessments during 2014/15.

The positive impact of the fouryear Safety and Health Awareness
Day intervention campaign in
spreading messages around
safely spraying isocyanate-based
paints in motor vehicle repair was
recognised by the British Occupational
Hygiene Society through their
Thomas Bedford Memorial Prize in
2014, with an invited lecture at the
2015 International Occupational
Hygiene Association conference.

››

John Cocker, biological monitoring
specialist, has been appointed
to the EU Scientific Committee on
Occupational Exposure Limits.

››

Steve Forman, medical inspector,
has been invited to join the Diving
Medical Advisory Committee:
an international expert group
set up by the diving industry.

››

(from left) John Cocker, Mark Piney and Kate Jones being presented
with the Thomas Bedford award by BOHS President, Dr. Adrian Hirst

George Loizou, computational
toxicologist, has been invited to join
the European Food Safety Authority’s
working group to evaluate the risks
for animal and human health related
to the presence of dioxins and
dioxin-like PCBs in feed and food.

He has also been invited to join the
Scientific Organising Committee for
‘AIRMON 2017’ – the leading international
conference for measurement science
within the occupational hygiene area.

››

››

Owen Butler, analytical chemist,
has been invited to join the scientific
oversight committee for the EU
‘EMRP MeTra’ project to develop and
standardise mercury measurement
technologies for emerging and
future EU regulatory requirements.

Professor David Fishwick, Chief
Medical Adviser, has been appointed UK
Secretary to the International Congress
on Occupational Health (ICOH).

››

Kate Jones, biological monitoring
specialist, has been appointed chair
of the ICOH Scientific Committee
on Occupational Toxicology.

››

Professor Andrew Curran,
Chief Scientific Adviser, has been
reappointed to the ICOH Board.

››

Nicola Stacey became chair of
the Safety and Reliability Society.

››

Steve Critchlow received two
separate awards – a Divisional
Commander’s Award from Greater
Manchester Police and a Crown
Court Commendation for his
gas investigation work following
a large gas explosion and gas
boiler fatality respectively.
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››

Nina Day joined the DVSA-led
partnership team who received a
Road Safety Management Award
in December 2015 at the Prince
Michael of Kent International Road
Safety Awards ceremony. The award
recognises the team’s innovative
partnership working and industry
engagement to reduce road risk.

››

Brian Crook was awarded the
‘Ebola Medal for Service in West Africa’
by the Ministry of Defence. Brian had
two deployments to the Makeni Ebola
Treatment Centre in Sierra Leone. He
was attached to the International
Medical Corps and his work involved
molecular testing of patient samples
and supporting clinical management
and outbreak investigations.
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Jane Hopkinson
Psychologist

JANE HAS WORKED at HSE for ten years,
joining directly after completing an
undergraduate psychology degree
at Dundee University. Before this
she had over 15 years’ experience
as a registered nurse, both in the
NHS and the Royal Air Force. Since
joining HSE, Jane has completed
an MSc in Health Psychology.
Her work is varied and she has been
involved in many projects across a
broad range of topics and industries.
Her main area of work focuses on
behaviour change, safety culture,
leadership and worker involvement.

Jason Gill
Fire and explosion scientist

She was a key member of the team
that developed our leadership
and worker involvement toolkit
for the construction industry.
Jane is also a qualified trainer and
regularly delivers training courses
to organisations on a variety of
occupational health-related
topics, eg how to implement our
management standards for workrelated stress. Her training role has
also involved developing a two-day
behaviour change course, which
aims to provide organisations with
the tools and techniques needed
to engender sustained behaviour
change and improve their health and
safety and business performance.

JASON JOINED HSE in July 2013 after
15 years working as a forensic scientist.
He is part of the experimental delivery
team at HSE’s Buxton laboratory,
delivering standard and bespoke fire
and explosion testing and research
for commercial customers, usually in
the energy and aerospace industries.
Jason also supports colleagues
through researching and investigating
incidents. The first research project he
led was to support policy colleagues
who were writing the Petroleum
(Consolidation) Regulations 2014. Jason

Jane has delivered training across
the world and has recently returned
from a trip delivering human factors
training to inspectors from the Ministry
of Manpower in Singapore. Jane says,
‘I enjoy the fact that my work allows
me to help organisations to identify
key issues and put interventions into
place that can make improvements to
their health and safety performance’.
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provided information on the hazards
of handling petrol, and researched
the types and numbers of accidents
that had occurred; he also carried
out product testing of potential safety
devices. Jason is currently leading
vapour cloud explosion research
to support colleagues involved in
assessing the risks of hazardous
installations. This work will be presented
at a major industry conference. Jason
says, ‘The diverse nature of the work I
do is really enjoyable, as is knowing
the vital contribution it can make
to improving workplace safety’.

Meet the staf f

HSE Annual Science Review 2016

Michael Zand
Economic adviser

Brian Crook
Microbiologist

MICHAEL ZAND JOINED HSE in October
2012. He started work as a government
economist in 2009 with the Scottish
government, working on agriculture
and climate change policy, before
moving to the Department for
Education in the Behavioural Science
and Strategic Projects Unit. As an
economic adviser, a major part of his
role is to act as the lead economist on
the valuation of workplace injury and
work-related ill health. This has involved
leading a large and challenging
project to estimate the total economic
costs of work-related cancer in GB, with
the help of a number of colleagues.
Mike says, ‘What I enjoy most about
working at HSE is being surrounded by
colleagues with such a breadth and
strength of expertise, which makes it
much easier to carry out high quality
analysis to support HSE’s objectives.’

BRIAN HAS WORKED for HSE for over
25 years, leading research into
occupational biological exposure
and health consequences. Recently,
with others, he has supported the
UK’s response to the Ebola disease
outbreak by providing advice
on suitable personal protective
equipment and how to remove it
safely to prevent cross-contamination
with infective body fluids.
After a government call for volunteers,
Brian worked in the Mateneh Ebola
Treatment Centre laboratory in Sierra
Leone for five weeks from March
to April, and again from July to
August 2015, testing patient samples
to detect Ebola virus, supporting
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clinical management and outbreak
investigations. He recalls, ‘In July, a
local outbreak prompted a contact
tracing exercise. One of the contact
tracers became ill and was admitted.
We tested his blood sample as
quickly as we could and it was
thankfully Ebola negative. After
delivering the results to the clinicians,
returning to the laboratory and
passing the treatment wards, I called
to say ‘hello’ to the patients – if they
were well enough they sat outside.
One man came to the red zone
barrier and asked for batteries for
his radio. He told me his name – he
was the contact tracer. It was heartwarming to know our test results meant
he would soon be able to leave’.

Meet the staf f
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Helen McGarry
Regulatory toxicologist

HELEN JOINED HSE in 2005 after
several years of post-doctoral
research in tropical medicine.
Since mid-2014 Helen has worked
in the toxicology team, having
previously worked in the REACH
(registration, evaluation, authorisation
and restriction of chemicals)/
CLP (classification, labelling and
packaging) and biocide teams.

Heidi Edwards
Statistician

She is involved in all aspects of
toxicology, mainly assessing the
human health effects of chemicals
under pesticide and biocide,
classification and REACH legislation.
Helen is the HSE assessor for the
Committee on Carcinogenicity and
representative on the executive
committee of a cross-government
liaison of risk assessors, the
Interdepartmental Group on the Health
Risks of Chemicals. Helen has worked
on the production of REACH guidance
for the European chemical industry;
with the World Health Organisation to
organise an international sensitisation
workshop; on projects contracted
to HSE by the European Food Safety
Authority and European Chemicals
Agency (ECHA); and is an advisor on
chemical hazard and risk assessment
to ECHA’s Risk Assessment Committee.

HEIDI IS A LONG-SERVING member of
HSE, having joined the organisation
over 20 years ago. As a member of
the Government Statistical Service, her
work on HSE Official Statistics complies
with the cross-departmental Code
of Practice for Official Statistics.

She has recently been appointed
as the UK’s alternate member to
ECHA’s Member State Committee.
Helen particularly enjoys ‘the variety
of work involved in my role and the
opportunity to develop staff’.

Evidence is at the heart of our decisionmaking and the evidence that Heidi
provided on self-employed workers
helped shape the new self-employed
exemption policy which came into
force in October 2015. Heidi says,
‘I am very proud to be part of HSE,
an organisation that truly makes a
difference to people’s working lives.
Looking forward, I am very excited
about what HSE’s new strategy will
mean for me in the coming few years’.

Over the course of her HSE career
she has worked on a wide range of
statistics, but Heidi says that arguably
the last year has been the most exciting
and challenging so far. Work ranged
from organising a visit from the Chinese
State Administration for Work Safety for
their staff to learn more about our data
methods, to delivering a collaborative
venture with the European Agency
for Occupational Safety and Health
to secure UK data on how health and
safety is managed in the workplace (a
previous gap in our evidence base).
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HSE’s field occupational hygiene specialist inspectors

HSE’S FIELD OCCUPATIONAL Hygiene
Unit is a team of specialist inspectors
based alongside operational
colleagues in our offices around
GB. Their role is to provide advice
and enforcement support to our
operational inspectors on the
assessment and control of exposure
to hazardous substances that are
found in the workplace. They may also
provide support on demand to other
GB regulators and local authorities.
Team members come from a variety
of academic backgrounds (including
chemistry, occupational hygiene,
biology, environmental science and
mathematics) and have experience
gained from industry, consultancy
or through professional
training and development
within HSE. All are chartered
members of the profession.

visiting a cooling tower at a factory to
assess legionella control, investigating
an asbestos incident at a power plant,
inspecting control of isocyanate in
a garage, giving expert evidence in
court or be helping an inspector draft
an improvement notice. Many of the
team also deal with noise and vibration
issues in partnership with our noise
and vibration specialists. The team

works closely with technical policy
occupational hygiene colleagues who
lead on developing our guidance.
It is this variety of the work, together
with the knowledge that the team
makes a contribution to reducing
the burden of ill health in the UK, that
gives them a great sense
of satisfaction. Priti

Day-to-day work involves
providing support for our
investigations into cases of ill
health, supporting enforcement
action, providing expert
evidence to court, training
operational inspectors and
reacting to urgent issues such
as outbreaks of legionnaires’
disease, confined spaces
fatalities, and asbestos incidents.
On any one day staff could be
13 / 68

Shah (Northern Team Leader) says, ‘I
am very proud of the work our teams
do. Tackling occupational ill health
can be difficult and challenging,
but our specialists really do make a
positive contribution in this area’.
(Some of the team, from left) Bob
Daunton, Martin Belcher, Gordon Smith,
Martin Dilworth, Sam Lord and Julie Helps
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HSE’s physicians

WE ARE PROUD to announce that HSE
has a new combined medical team
which is delivering a fully integrated
medical resource for the organisation
and external customers. We strongly
believe that focus on the ‘health’ in
health and safety is important; to
develop solutions to prevent ill health,
to keep people healthy and at work
and to sustain regulatory excellence.

The team carries out a variety of work,
eg the occupational health physicians
(Drs Forman, Halliday-Bell and Guthrie)
and other healthcare professionals
work with policy colleagues on
health matters and provide specialist
support to operational colleagues.
They liaise with various sectors in HSE,
providing technical expertise. Recent
examples include revision of the

approach to the medical examination
and assessment of commercial
divers, and new guidance relating to
health surveillance for silica-exposed
workers. Staff also coordinate the
national appointed doctor system,
a large network of doctors who
carry out medical assessments
and examination of workers under
certain regulations, such as lead,

asbestos and commercial diving.
Respiratory, occupational health,
musculoskeletal and exercise
physicians (Professor Fishwick, and Drs
Barber, Poole and Till) offer advice and
support to all parts of the organisation,
and have a long-standing track
record in applied workplace health
research, teaching and training.
Research is carried out to provide
simple, practical workplace-based
solutions. We all regard health-based
research as a front-line activity, so
that simple practical solutions can
be found for common workplace
problems. Recent examples include
research into the causes and
prevention of health problems caused
by respirable crystalline silica, foundry
work and wood dust-exposed work.
Professor David Fishwick, Chief Medical
Officer, noted that, ‘We feel we are a
really strong and integrated medical
team, fit for the challenges necessary
to help HSE achieve its 2020 vision’.

Some of the team (back row from left)
David Fishwick, Steve Forman, Subhashis
Basu, Jon Poole, Chris Barber
(front row from left) Jacquie HallidayBell, Gaynor Guthrie, Ruth Wiggans
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#notjustforboys

THIS YEAR HSE has supported the
DWP #notjustforboys campaign.
This is aimed at energising and
supporting more women to aspire
to reach top jobs in all professions
and where women are still underrepresented in growth areas such
as science and engineering.

‘Helping companies
manage their workplace
transport safely and more
efficiently is something I’m
passionate about. Road
transport is key to the UK
economy and reducing
accidents and delays
is good for everyone. I
love the challenges of
my job – no two days
are the same – and it’s
incredibly rewarding.’
Nina Day
Senior engineer,
Engineering and personal safety

‘Chemical engineering has
given me a 35-year career
that has always been
varied and interesting.
Even at the beginning,
when women engineers
were rare, I readily
found acceptance.’

‘I’ve always chosen
to do what I enjoy.
This has put me on a
scientific career path
and I have no regrets.’

Jill Willday
Technical fellow,
Process safety

Dr Rachel Batt
Senior scientist,
Fluid dynamics

‘From vibration emissions
of power tools, to noise
assessments, to deciding
on the suitability of a
rehearsal venue, my job
fulfils more than just
a project specification.
Acoustics is my world.
It can be yours too.’

‘Social science is
sometimes considered
to be the “soft option”
and may be seen as
less credible than “hard”
science. I completely
disagree! My academic
background in applied
psychology has been
invaluable to me in
both technical and
leadership roles.’

Emma Shanks
Research scientist,
Noise and vibration
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Jacinta Atkinson
Commercial Director
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Web App for rapid access to land use planning advice

MAJOR ACCIDENTS AT sites storing
hazardous substances are rare, but
when they do happen the effects
on people living nearby can be
devastating. Land-use planning law
is an important extra precaution to
limit the risk to the public in addition
to regulating site safety. Major
accidents such as the 2005 Buncefield
explosion reinforce its importance.

HSE is a statutory consultee for
planning applications near
hazardous installations and
pipelines, giving expert advice
to local planning authorities.
Our advice uses our planning
methodology, Planning Advice
for Developments near Hazardous
Installations (PADHI). This is based
on our scientific models to give

cautious best estimates of risks to
the public. Our planning advice
balances safeguarding the public
with a pragmatic awareness of the
limited land available for development
and the need to enable growth.
Developers indicated that they
would value having planning advice
before land purchase or detailed
development planning to speed
up the development process and
save costs. For instance, planning
application preparation costs to a
developer can be around £150,000
for a significant development. In
response, our specialists developed an
interactive Web App combining PADHI
with an intuitive mapping interface.
The Web App and associated
consultancy were launched in 2015 as
a commercial service. Our dedicated
team of experts answer queries, help
resolve planning issues and provide
evidence-based advice on how to
proceed with development plans.

What were the benefits?
Developers can now access
our advice at an early stage,
saving costs and speeding
up the development process.
Local authorities rate the Web
App as a major step forward
in land-use planning advice
and customers value access
to our team of experts.
The Web App is at https://pa.hsl.
gov.uk. Email: lupenquiries@
hsl.gsi.gov.uk Tel: 01298-218159.

Funding source
Commercial Service

18 / 68

Case studies | Enabling innovation

HSE Annual Science Review 2016

Combined cycle power using high hydrogen fuels

GLOBAL ENERGY DEMAND is expected
to increase by 35% before 2030 as a
result of rapid economic growth in
developing countries such as China.
At the same time there is a need to
reduce global warming, prolong the
availability of conventional oil and
gas and use the remaining sources
of fossil fuels more efficiently.
A key part of the future energy
landscape has been identified as
the adaptation and improvement of
current power generation technologies
to continue to provide a significant
portion of global energy demand at
relatively low cost and high efficiency,
but relying on cleaner gas (such
as synthesis gas) and alternative
fuels. Combined cycle gas turbine
and combined cycle gas engine
power generation systems are widely
recognised as important, for instance
in Japan’s Strategic Road Map.

Recognising the importance of
these technologies, a consortium
including HSL, Imperial College, the
Energy Technologies Institute and
Shell Global Solutions, initiated the
‘High Hydrogen’. We are leading the
project which aims to identify the safe
operating conditions for these systems
running on high hydrogen fuels.

This experimental research focuses
on hydrogen and high hydrogen
syngas and biogas waste-stream
fuel mixtures, which may prove
hazardous in the event of a turbine
or engine flame-out, resulting in a
flammable fuel mixture entering the
hot exhaust system and igniting.

What were the benefits?
This experimental research will
contribute to the evidence base
on safe operating conditions for
combined cycle gas turbine and
gas engine technologies running on
high hydrogen fuels. Understanding
key safety issues is essential to
enable the safe introduction
of new energy technologies.
For more details, see:
Safe Operation of combined
cycle gas turbine and gas engine
systems using hydrogen rich fuels.1

Funding source
Energy Technologies Institute
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Health and safety in the new
energy economy: Meeting the
challenge of major change.2
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Novel ‘small-scale’ jet fire testing to enable innovation in fire protection materials

IN THE 1988 PIPER ALPHA disaster,
167 men lost their lives. One of the
many lessons learned was that oil
and gas incidents can produce
extremely intense jet fires. This
led to an international jet fire test
standard (ISO 22899-1) to determine
the resistance of passive protection
materials and systems to burning high
pressure gas leaks. Manufacturers
must test new products to the
standard. However, as testing costs
around £20 000 per sample, it is not
practicable at the early product
development stage. This acts as
a barrier to industry innovations
that could reduce costs in the oil
and gas sector while maintaining
or enhancing safety standards.
Our specialists have carried out fire
testing to the standard for around
20 years. Recognising manufacturers’
needs for a cheaper test for early
product development, we invested in

developing a ‘small-scale’ jet fire rig.
This was scientifically challenging. The
standard test uses a 15 MW propane jet
fire striking a 2.5 m2 sample, typically
requiring 1 to 2 tonnes of propane.
Our new rig uses a novel, complex
burner which replicates the heating
and mechanical erosion effects
created in the standard test but for a
sample of only 0.1 m2. Although giving
comparable results, our new test is
not intended to replace the standard
test for final product approval.

What were the benefits?
Our novel rig is enabling innovation
by meeting manufacturers’ needs
for a lower cost test for early
product development. This service
has also confirmed HSL as a
market leader in jet fire testing.

Funding source
Commercial Service
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Supporting enhanced deployment of respiratory protective
equipment in nuclear decommissioning

THE NUCLEAR INDUSTRY is one of many
UK sectors that invests in respiratory
protective equipment (RPE) to protect
their workers. For some applications,
correct deployment of RPE can
require significant investment: for
example, during nuclear facility
decommissioning work where it is
common for air-fed suits to be used.
While these provide a high level
of respiratory protection, they can
impose a significant physical burden
on the wearer and at the same time
require a significant supporting
framework to ensure correct use.

What were the benefits?
This research have given the
nuclear sector valuable evidence
to inform their review of the
procedures and RPE deployment.
For tasks where air-fed suits are
not required, the alternative
form of RPE can be safely
deployed. This has opened an
opportunity to reduce the physical
burden on workers and make
substantial cost savings while
maintaining worker protection.

Having invested in the development
of an underpinning respiratory
protection programme, the nuclear
sector wished to explore whether
another type of RPE could be used for
some tasks, opening the opportunity
for an approach that would be
more cost-effective while reducing
the physical burden on workers.

For an example of the outcome
of previous nuclear RPE work by
our specialists, see Airfed suits
in nuclear decommissioning:
Safe working practices.3

To provide the evidence base to
inform their decisions, the nuclear
sector commissioned our researchers
to design and deliver a simulated
workplace protection factor study. In
consultation with the nuclear sector,
the study used RPE wearers from
the industry to add to its realism.

Funding source Industry
Radiological Protection
Coordination Group
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Effectiveness of a new protective system for workers handling
releases of chemical and biological agents releases

OUR SCIENTISTS SUPPORT a wide
range of companies to bring
innovative new products to market
by providing bespoke health and
safety experimental testing.
Following the accidental or malicious
release of biological agents and/or
chemicals, varied responses may be
needed to deal with the clean up of
contaminated areas. One option is
to deploy fully protected operatives
who can deliver targeted treatments to
affected areas. They can take informed
decisions as they go about the scale
and type of decontamination needed.
Our customer, Scott Safety, designed a
portable lightweight decontamination
system (LDS21) to help address
such requirements. The types of
decontaminating chemicals used
by the system and the mechanism
by which these active chemicals are
delivered require validation before
Scott Safety can market the equipment.

of disinfectant or other chemical
treatments within 2 minutes.
Our microbiology specialists tested the
effectiveness of this equipment against
a range of microorganisms and on
different test materials, as part of a
product range that is being developed
by Scott Safety for readiness for potential
chemical or biological release.

Specialists used a tented enclosure
within our burn hall facility. This allowed
safe evaluation of the equipment in
a challenging environment that goes
beyond basic laboratory testing.
Our specialists in visual presentation
are also providing film and
photographic expertise that will help
Scott Safety at a later stage, during
their product marketing initiative.

What were the benefits?
Our microbiologists have used their
specialist expertise, gained in work
such as hospital infection control
and ensuring the safety of workers
handling biological agents, to
provide a bespoke experimental
service to help bring an innovative
new product to market. In future,
this backpack spray system could
be used to decontaminate any
environment, including for example
in underground rail networks, inside
buildings or external spaces, in a
faster and more efficient way. The
LDS21 system could equally be used
for industrial contamination events
or after malicious releases and
could deliver other liquids for smoke
and fire suppression purposes.
For an example of our
decontamination research, see
‘Vomiting Larry: a simulated
vomiting system for assessing
environmental contamination

We were commissioned to validate
the LDS21 system. This comprises a
fully protective suit, military grade
respiratory protection and backpack
spray system that can be used to
deliver a variety of decontaminants
via a custom made spray delivery
device. The spray system is
pressurised and can deliver 4 litres

from projectile vomiting relating
to novovirus infection’. 4

Funding source
Scott Safety
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Supporting international development through sharing knowledge
on managing occupational health and safety

THE DEPARTMENT FOR International
Development (DFID) supports business
environment improvement to overseas
partners through its ‘Investment Facility
for Utilising UK Specialist Expertise’
(iFUSE project). The project supplies
specialist government-to-government
expertise to countries or regions

eligible for UK overseas development
assistance. It matches the demands
of developing countries for specialist,
investment-related skills with UK
expertise. This is done by working
with UK government departments,
public sector organisations and
standards bodies to deliver targeted

technical assistance. We have a
Memorandum of Understanding with
DFID for participation in iFUSE projects.
This year, delegates from seven African
countries attended an extractive
industries executive course in Addis
Ababa, initiated through iFUSE. Our
Foresight Centre specialists were
a major contributor to its format,
design and delivery. This was our first
involvement in iFUSE and the course
was delivered in conjunction with,
among others, the British Geological
Survey and the Coal Authority. The
course was aimed at senior executives
who influence and make decisions.
Topics included investment promotion
and mineral resource management,
geospatial technology, oil and gas
governance and how to manage
occupational health and safety (OHS).

What were the benefits?
We welcomed this opportunity
to share our knowledge on
managing OHS with DFID’s
overseas partners. The head of
our Foresight Centre was thanked
by DFID’s Head of Growth and
Resilience, for our ‘valuable
contribution’ to the event.

Delegates and speakers at the extractive
industries course, Addis Ababa, 2015

Funding source Department
for International Development
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Safeguarding the public: Technical advice on consent for a new LNG storage facility in Gibraltar

GIBRALTAR NEEDS A new power station
and the best option environmentally
has been identified as use of liquefied
natural gas (LNG). This requires
building an LNG storage facility.
Gibraltar has limited available space
to provide separation from existing
residential and other sensitive land
use. The facility would be an ‘upper
top tier’ site under the EU Seveso
Directive, which deals with the
control of ‘major accident hazards’
involving dangerous substances. The
facility requires land-use planning
consent to safeguard the public.

The HSL team assessed proposals
from three potential suppliers for the
new LNG storage facility. Assessment
included detailed discussions with the
potential suppliers about their design
concepts and safety features. In all
cases, additional safety features were
agreed that went beyond standards,
reduced both hazard and risk, and led
to a ‘do not advise against’ outcome.

The contract was subsequently
awarded to one of the suppliers, and
HSL participated in a press conference
in Gibraltar as part of a public
engagement and risk communication
process. Further work will include
assessment of the formal hazardous
substances content application and
the required safety reports before
construction and operation.

What were the benefits?
Key benefits for the Gibraltar
Environmental Agency and the
government of Gibraltar have
been access to our experience
and understanding of major
hazards regulation and being
able to reassure the public that a
robust process is being followed.
For an example of our experts’
work on LNG safety, see A
protocol for the evaluation of
LNG vapour dispersion models.5

The Gibraltar Environmental Agency
employed HSL as their technical
advisor on the consent decision
making process. A key requirement
was to use the methodology
developed and used by us to provide
statutory advice in Great Britain
on whether to grant hazardous
substances consent. This considers
whether the presence of a significant
quantity of a hazardous substance is
acceptable in a particular location.
The methodology is science-based:
it produces a three-zone-map
which, together with considering
existing land use within the zones,
is used to inform decisions about
whether to ‘advise against’ or ‘do not
advise against’ granting consent.

Funding source Gibraltar
Environmental Agency
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Enabling changes to the safe specification of Great Britain’s gas supply

THE CHANGING SOURCES of gas for
GB has created a need to consider
changes to the legal framework
to make sure that dutyholders
have flexibility in deciding what
proportionate and practical risk
control measures to put in place.

Our gas behaviour and statistical
modelling specialists provided support
to regulatory colleagues assessing the
exemption application. This included:
›› detailed analysis of the results from
the first two phases of SGN’s project,
namely that laboratory and in situ
testing of appliances with test gases
was sufficiently representative;
›› analysing the robustness of the SGN
field trial programme; considering
the hazards from changes to flame
behaviour and what analyses SGN
should undertake on interactions
with consumer appliances; and
›› considering essential risk mitigation
needs such as closely monitoring
gas composition during the trial.

Gas quality is regulated under the Gas
Safety (Management) Regulations
1996. Important issues include
protecting consumers from carbon
monoxide poisoning. The regulations
set gas quality specifications based
on indigenous natural gas supplies.
However, declining North Sea
production means natural gas is
likely to be increasingly imported as
liquefied natural gas (LNG). To meet
the specifications, the regasified
LNG must have nitrogen added
before entering the gas network,
adding cost and complexity.

What were the benefits?
The specialist scientific support
for regulatory colleagues was an
important part of the evidence
base that informed their decision
to grant a partial exemption
from the regulations, allowing

Scotland Gas Networks (SGN) were
awarded funding under Ofgem’s
Network Innovation Competition for a
project, the third phase of which was to
conduct a 12-month trial supply to Oban
with a wider gas specification to test its
suitability for safe use by consumers.
SGN applied for a partial exemption
from the regulations for the trial. This
required them to demonstrate to HSE that
consumer safety is not compromised.

the Oban trial to proceed.

Funding source
Scotland Gas Networks and
HSE Cost Recovery under the
GSMR charging regime
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Occupational asthma: How healthy is health surveillance in GB?

HOW DO WE COLLECTIVELY best prevent
workers developing asthma due to
inhaling harmful workplace exposures?
Answering this question appears
key to improving the health of many
thousands of workers who are exposed
to these agents, called asthmagens.

The findings provided insights on
important knowledge gaps. Despite
risk assessments being common, the
uptake of health surveillance was low in
all workplaces surveyed. Organisational
policies often defined surveillance

approaches, but these policies
were much less commonly shared
with each company’s occupational
health provider. Occupational health
providers described considerable
variation in surveillance practice.

Workplace risk assessment and control
are key to preventing occupational
asthma (OA). Additionally, regular
health surveillance in the workplace
can play an important role, allowing
early identification of OA. In
certain higher risk circumstances,
health surveillance is a legal
requirement. Despite its usefulness,
little was known about how often
asthma health surveillance is
carried out, and by whom.

What were the benefits?
This evidence on the real world
of health surveillance is informing
our decisions on occupational
asthma. Additionally, the
researchers said there was a need
for more information on practical,
evidence-based, consistent and
simple approaches to ensure
more employers use high quality
surveillance where it is required.
For further details, see Uptake
and quality of health surveillance
for occupational asthma in the
UK,6 and Health surveillance
decision making map.7

To provide this evidence, our
researchers undertook a large
telephone study of nearly 500
worksites. These spanned three
exposure types with a relatively
high risk for OA and where health
surveillance is often a legal
requirement: flour, wood dust,
and isocyanate paints in the
motor vehicle repair sector.
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Preventing major petroleum road fuel spillage incidents during tanker rollovers

THE UK PETROLEUM road fuel tanker
fleet is estimated to be around
1700 vehicles. During examination
around 230 tankers were found
to be non-compliant with the
European Agreement concerning the
International Carriage of Dangerous
Goods by Road (the European
Agreement). These tankers exhibited
defects in the circumferential weld
seams that could potentially rupture
under rollover conditions. While rollovers
are rare, a wide range of evidence
points to rollover as a contributory
factor in major fuel spillage incidents.
However, the tanker integrity failure
mechanisms were not well understood.

The Department for Transport (DfT)
commissioned a consortium including
TRL Ltd, TWI Ltd, and HSL to research
tanker integrity failure mechanisms.
Our specialists led full-scale ‘topple’
testing and modelling of these tests.
Engineers developed a rig to allow
fully instrumented tankers, containing
a mass of water equivalent to a
petrol load, to be rotated to a point
of instability and toppled onto the
ground. Instrumentation included
strain gauges, accelerometers and
internal pressure transducers. Both
circumferential weld failure and end
dish rupture were found. High-speed
video captured the impact in real

time and laser scanning showed
final deformation. The test data
were used to refine and validate our
computer model of the structural and
hydrodynamic effects of an impact.

What were the benefits?
The evidence base developed by
the research consortium has been
used by DfT – they decided that
all non-compliant tankers must
be withdrawn by 31 December
2015. The consortium’s research
also showed that improvements
could be made to the European
Agreement to enhance safety. For
further details, see Petroleum fuel
tankers: technical assessment.8

Funding source
Department for Transport
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Modelling the likelihood of aircraft accidents over London

THE AIRPORTS COMMISSION needed
to know whether there would be a
significant increase in the likelihood
of aircraft accidents over London if
either Gatwick or Heathrow airports
expanded. Public concerns over
this possibility had been raised
late in the consultation process.
A robust assessment which would
withstand intense public scrutiny
was required quickly to allow
the Commission to consider this
aspect in their final decision.

The team modelled a range of
potential air travel scenarios to cover
changes in future flight strategies. They
analysed historical accident data to
give accident likelihoods for different
mixes of aircraft fleets. They calculated
accident likelihoods for the general
airspace around London and more
specific accident likelihoods for areas
close to the airports for all scenarios.

The likelihood of an aircraft accident
above London generally did not
increase significantly based on the
air traffic forecasts. There were more
significant increases observed in the
accident likelihoods for both airports
along the take-off and landing corridors,
however, these were still lower than
previously accepted criteria used when
Heathrow’s Terminal 5 was constructed.

What were the benefits?
This evidence base on
safeguarding the public
is informing the Airports
Commission’s decision making
on the best option to meet the
UK’s international connectivity
needs from an economic, social
and environmental perspective.
For more details, see Operational
efficiency: Ground risk analysis.9

Our risk assessment specialists
were commissioned to assess the
relative increase in aircraft accident
likelihoods in 2015 using projections
of future air traffic movements for
expansion at either airport compared
with the no-expansion likelihood.

Funding source
The Airports Commission
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Improving the statistical evidence base on the management of health and safety in the workplace

OUR STATISTICIANS COLLABORATED with
the European Union Occupational
Safety and Health Agency on their
2014 European survey of workplaces
which explores how health and
safety risks are managed in the
workplace. This survey aims to better
understand workplaces’ need for
support and expertise on health and
safety and identify the factors that
encourage or hinder action. This
had previously been a significant
gap in HSE’s evidence base.
As a result of our collaboration, the UK
sample was almost doubled to 4250
workplaces across all activity sectors
and employing at least 5 employees.
This extended sample ensured more
detailed survey results at a UK level.
These detailed breakdowns are
important for informing both policy
development and deployment
of our inspection resource.

We published the full range of
UK results in summer 2015 under
four themes: leadership; worker
involvement; competence; and
healthier, safer workplaces (which
explored, eg reported workplace risks
and practical measures in place for
their control). We published the results
in four dynamic tables, making data
easily accessible to users, especially to
compare performance across industry
sectors and workplaces of varying size.
Planned secondary analysis includes
the development of summary health
and safety performance indicators.
This information will complement injury
and illness outcome measures and
contribute to characterising health
and safety within different groups.
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What were the benefits?
This work will provide valuable
intelligence to a range of
stakeholders. It will help us to
efficiently target inspection
resource, and help industry bodies
understand the areas where
workplace risk management
is stronger or weaker.
To view full details, see www.hse.
gov.uk/statistics/ashman.htm.
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Understanding the personal cost of occupational lung disease

AN ESTIMATED 10 000 new cases of
breathing or lung problems are
caused or made worse by work each
year. Occupational lung disease
(OLD) can cause significant physical,
financial, psychological and social
harm to otherwise healthy people. In
the worst cases OLD can be fatal.
Our analysts use multiple sources to
measure costs associated with OLD.
The personal costs of an OLD diagnosis
are often hidden, difficult to quantify,
can be devastating, and may extend
to loved ones. To better understand
these personal costs, our specialists in
the Centre for Workplace Health (CWH)
worked with the analysts interviewing
OLD patients. CWH specialists are
uniquely positioned to carry out
this research through their medical
expertise and close links with local
patient groups and hospitals. A strong
ethical foundation underpinned the
research, with confidentiality and
impartiality maintained throughout.

Home visits to six patients with OLD
diagnoses, including occupational
asthma, asbestosis, and mesothelioma
(an asbestos-related cancer) took place:
four were terminally ill. Patients described
their feelings following their diagnosis,
the emotional impact it had on relatives,
how they were coping with the financial
burden and how it altered their future.

What were the benefits?
These patient stories will be used
to complement HSE statistics
and other high level evidence
on OLD by providing a powerful
account of the financial, social
and emotional impacts at a
personal level. This will help HSE
make the case to stakeholders for
improvements in workplace health.
HSE statistics on the overall
costs of ill health are at www.
hse.gov.uk/statistics/cost.htm.
A separate interview with an
occupational silicosis sufferer
which powerfully conveys the
personal cost of OLD is available
at www.hse.gov.uk/lung-disease/
case-study-stoneworker-terry.htm.
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Insight into the procurement of construction by private clients

LAST YEAR OUR psychologists
undertook research to:

››
››
››

What were the benefits?

better understand how domestic
clients procure construction work;
suggest ways of influencing
domestic clients or the
contractors working for them;
get intelligence on the scale
and frequency of projects
for domestic clients.

The research helped influence the
practical guidance and advice
we now provide for hard to reach
groups and small builders. This
includes a short guide to CDM
2015 for clients, which clarifies the
position for domestic clients. It has
also helped to develop the CDM
wizard, available as a free app at
www.citb.co.uk. A further benefit
has been productive engagement
with the Homeowners Alliance and
the Federation of Master Builders.

Our economists used the data from
the research to develop an impact
assessment that was included
in the Construction (Design and
Management) Regulations 2015
(CDM 2015) consultation document.
This Impact Assessment was cleared
by the independant Regulatory
Policy Committee and was included
in the Stakeholder Consultation
document for the regulations. The
research also gave our policy experts
useful insights to help develop the
regulations and guidance on them.

For further details, see Insight
into procurement of construction
by private clients.10
The short guide for clients to CDM
2015: Want construction work done
safely? A quick guide for clients
on the Construction (Design and
Management) Regulations 2007.11
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Using Foresight intelligence to inform HSE Priority Research Areas

FORESIGHT INTELLIGENCE IS fundamental
to helping HSE anticipate and prepare
for future challenges. Our Foresight
Centre specialists are developing
approaches that move beyond the
conventional provision of ‘horizon
scanning’ monitoring and analysis
information. Building on their knowledge
management expertise, they use
proactive engagement to ensure that
foresight evidence is used to transform
ways of working. The goal is a fully
integrated, systematic, participatory,
and policy-oriented foresight process.

a flavour - a ‘thought’ starter - for more
detailed consideration and structured
debate. The snapshots focused
on two of the previously identified
megatrends - demographics and
technology - and the impact these
might have in the medium to longer
term on four of the key sectors for HSE
activity: agriculture, construction,
waste and recycling, and the onshore
chemicals industry. This workshop
approach aims to provide robust
evidence, informed by shared policy,
operational and scientific expertise
and knowledge, to develop investment
priorities for our science teams.

Our Foresight Centre is part of the
Chief Scientist Office, and this year
foresight specialists have engaged
with policy, enforcement and scientific
colleagues to identify Priority Research
Areas for HSE. Three Chief Scientific
Adviser’s Foresight Workshops were
held with colleagues from across HSE.
In preparation, Snapshots of the future
were developed that present a wealth
of foresight intelligence from horizon
scanning activities in an innovative
and engaging way. Snapshots provide

What were the benefits?
The proactive engagement
approach used by our Foresight
Centre has enabled us to:

››identify priority research
areas for HSE; and

››have a more forward-looking
and longer-term approach
to science planning.
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Nanomaterials: Workplace exposure and control measures

NANOTECHNOLOGY IS MOVING from
the focused research environment to
wider application in the workplace.
Our fibres specialists have worked
to improve understanding of the
nanomaterials industry across Great
Britain and its employees’ potential
exposure to these materials. The
objectives of their research were to:

The key findings from the
research were that:

››

››

››
››

carry out visits to companies
representing medium to
large-sized examples of the
manufacturing industry;
assess exposure to airborne
nanomaterials during their
manufacture, handling and use;
assess the effectiveness of
the controls used to reduce
exposure to nanomaterials.

››

››

What were the benefits?

existing good hygiene
control practices can be
used to reduce exposure to
airborne nanomaterials;
company COSHH assessments
were not specific to nanomaterials
and could have been improved;
local exhaust ventilation
(LEV) systems in place were
generally appropriate and
effective. Short-term release
of nanomaterials could take
place during maintenance
work or when emptying powder
collected in LEV system bins.

This research has given us a
better understanding of some of
the activities in manufacturing,
handling or using nanomaterials
and the potential for exposure
to airborne nanomaterials. The
results could form the basis for
an effective risk management
assessment strategy. This
may include a combination of
simple exposure monitoring and
occupational hygiene assessment
of the process and controls.
For details, see Summary of
work undertaken to assess
workplace exposure and
control measures during the
manufacture and handling of
engineered nanomaterials.12
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Increasing safety on board UK commercial fishing boats

WE WERE COMMISSIONED by the Royal
National Lifeboat Institution, Seafish
and the Marine Accident Investigation
Branch, to further their understanding
of the causes of serious injuries to the
crew of UK commercial fishing vessels.
The clients considered that a
better evidence base was needed
about the relative role played by
machinery design, human factors
and environmental factors for the
different injuries sustained. Their
view was that this would bring
about the desired improvements
in safety performance. We were
commissioned to carry out research
to develop the evidence base.

A significant portion of the
data available for the statistical
analysis stage of the research
consisted of unstructured text data,
which did not lend itself to traditional
quantitative analysis. To address
this, novel text mining techniques
were used to first convert the

unstructured text data to a format
more amenable for quantitative
analysis. This helped to extract
insights from all available data,
both structured and unstructured
and ultimately to produce a set of
evidence-based recommendations
on targeting safety messages.

What were the benefits?
The use of new text mining
techniques yielded several insights
into the causes of serious injuries to
fishing vessel crews. These findings
are being used to inform an RNLI
safety awareness campaign.
RNLI Deck Machinery: Staying Safe.13

An interdisciplinary research approach
was required to deliver the work
and a research team was formed
with expertise in statistical data
analysis, stakeholder interviewing,
qualitative reviewing of investigation
reports and systematic reviewing
of the scientific literature.

Funding source Royal National
Lifeboat Institution, Seafish
and the Marine Accident
Investigation Branch
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Securing justice

Our scientists and engineers
undertake specialist investigatory
work into the causes of industrial
incidents. In 2015 high-profile
investigations included the tragedies
at the Bosley Wood-Flour mill which
exploded in July killing four workers
and the Alton Towers ‘Smiler’ ride
crash in June which left young
people with horrific injuries.

Asbestos removal

Fairground ride incident

THE LEASEHOLDER OF a restaurant was
sentenced after illegally removing
asbestos from the building, putting
people at risk of exposure. Asbestos
insulation board was removed
from the building, which was being
refurbished, with no controls to prevent
the spread of asbestos fibres.

THE OWNER/OPERATOR of a fairground
ride was sentenced after a young girl
was flung from her carriage as it span
at excessive speeds. Northampton
Crown Court heard the girl was
thrown from the Twister ride when the
safety bar flew open and she was
slammed into a metal safety barrier.

During HSE prosecutions, our
specialist incident investigators
provide impartial expert witness
statements and may be called
by the courts to give evidence.
Inspectors leading prosecutions
stress that ‘access to high quality
forensic services is essential’. In this
section we give recent examples of
HSE prosecutions that have drawn
on expert evidence provided by
our scientists and engineers.

A prohibition notice was served,
preventing any work near the removal
of the material except by a licensed
contractor. The leaseholder failed to
comply with the prohibition notice.
A Magistrates’ Court heard that the
leaseholder failed to take suitable
measures to prevent the spread of
potentially deadly asbestos fibres
during its removal, leaving it outside
the building and in an area to which
members of the public had access.
The court was told the nature of the
work meant that the asbestos should
have been removed by a licensed
asbestos removal contractor. Our
specialists performed bulk analysis
and water absorption tests and a
comprehensive expert report, which
was used as evidence in this case.

The girl suffered severe internal bruising,
was off school for two weeks and unable
to join in physical education lessons until
the next term. Our investigation into the
incident found the ride was operating
at 50% faster than its maximum design
speed. It also found the secondary
locks for the safety bars, which keep
riders in their cars, were not in use.
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A prohibition notice and a direction
to leave undisturbed was served,
preventing the ride’s further use until
it had been inspected and faults
rectified. An improvement notice was
also served, requiring the owner to fit
a means to ensure the ride could not
be operated beyond its safe maximum
speed. Our specialists analysed the
video footage of ejection from the
ride to present in court as evidence
of passenger containment failures,
what the ride operator was saying and
to determine the speed of the ride.
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Chemical fire

Industrial oven explosion

AN ESSEX FIRM was fined for neglecting
chemical safety after a fire involving
a brazier and a drum of paint thinners
led to safety breaches at its site. The
firm, which cleaned and refurbished
industrial-size refrigeration containers,
was prosecuted at Crown Court.

A WEST YORKSHIRE firm was fined
for safety breaches after its factory
was damaged when an industrial
oven exploded, causing damage
to the roof, minutes after workers
had left the area. Employees
were subsequently taken to
hospital but were not admitted.

The court heard that a large drum of
thinners was involved in an incident
where a fireball erupted in a brazier at
the company’s site. The investigation
identified that thinners were being
used to clean marks off the containers
being refurbished and that when
the skips were full, employees would
burn material they had removed
from the refrigeration containers in
the brazier. The court heard that the
company had not properly assessed
the risks involved in using and storing
paint thinners, had failed to ensure it
had full knowledge of all chemicals
on site and had fallen far below the
standard required to control the risks.

Magistrates heard that the oven
was used to ‘bake’ gasket sheets as
part of a production process which
required components to be mixed
with a flammable solvent and then
dried to drive off the solvent before
being put into an oven. Workers
had followed instructions to transfer
sheets left in the dryer into the
oven, but minutes after they had
left the room, the oven exploded.

The court heard that the nightshift operators loaded the sheets
into a still-hot oven unaware that
they were only partially dry. The
flammable vapours on the sheets
ignited as they made contact with
the electrical heating elements
causing the oven to explode. Our
scientists carried out solvent content
analysis, flashpoint and auto-ignition
temperature analysis and provided
the analytical report for court use.

Our specialists conducted analyses
of exhibit samples to find traces of
volatile organic components; this
scientific evidence was invaluable
in the progress of the prosecution.
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Our investigation identified that
critical instrumentation on the dryer
was allowed to fail over a number
of years and was not repaired. Also
manufacture had been suspended for
weeks during a company merger and
the explosion happened soon after
restart and spanned a shift handover.
These human and organisational
factors, combined with technical
issues, provided ‘the ingredients of
an incident waiting to happen’.
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Preventing deaths during forward-tipping dumper overturns

FORWARD-TIPPING DUMPERS (FTDs)
are used extensively on construction
sites to transport soil material –
commonly on rough, uneven terrain.
FTDs generally do not have a cab:
to protect the operator from being
crushed in the event of an overturn,
they must have a protection system
comprising a roll-over protection
structure and a seat belt.

Our research gave valuable insights
into why seat belts are not always
worn. For instance operators:

Tragically, in the 5-year period 20052010, there were 5 deaths involving
FTD overturns: in all cases the
operator was not wearing a seat belt.
Furthermore, during construction site
visits, our inspectors find that seat
belts are not consistently worn.

››

››

››

can find the seat belt design
inconvenient, such as when
they have to get on and
off the FTD frequently;
reported that seat belts are
easily damaged and get dirty,
making them less functional;
had low trust in the protection
system, including fear of being
trapped during an overturn.

Potential design control solutions
identified included:

››
››
››

fitting more robust,
retractable lap seat belts;
using a cab so the seat belt is
protected from the elements;
using interlock/immobilisation
technology to prevent
FTD operation unless the
seat belt is fastened.

What were the benefits?
This research gave valuable
insights into the key reasons that
operators do not wear their seat
belts. The information has been
distributed to key stakeholders
with the ability to promote and
influence changes in design
including: FTD designers and
manufacturers, the Construction
Plant Hire Association and the UK
Standards Committee B513/1.
For details, see The use and nonuse of seat belts in the operation
of forward tipping dumpers.14

Our human factors specialists
interviewed FTD operators and
manufacturers to learn lessons and
investigate potential design solutions.
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Supporting the offshore oil and gas industry to investigate machinery failure

MACHINERY FAILURES IN the oil and
gas sector can have a range of
implications on both business and
safety. Therefore, it is important
that failures are investigated
thoroughly and efficiently to
minimise reoccurrence.
In 2014, we were approached by
a North Sea oil and gas company
about a compressor which had failed.
During inspection, a compressor’s
crankshaft was found to have a
crack running along its length.
To determine the cause of failure,
the crankshaft was subjected to a
range of inspection and fractographic
techniques. Laser scanning was
used to confirm the dimensions of the

shaft and ensure it was concentric
along its length. A range of nondestructive inspection techniques
were used to inspect the extent of
the cracking. Magnetic particle
inspection indicated that the
cracking had propagated along
most of the length of the shaft, at
approximately 45º to the shaft axis.

Consequently, the crack was sectioned
and forced open to expose the crack
surfaces. The exposed crack surface
revealed complex fracture features.
Optical and scanning electron
microscopy were used to examine the
features associated with the fracture,
as well as the surface of the crankshaft.

What were the benefits?
The examination determined
that the primary cause of failure
was probably corrosion fatigue,
initiating from corrosion pits on
the surface of the crankshaft.
The report gave the customer
the knowledge to reevaluate
their controls and procedures,
helping to decrease the risk
of it happening again.

Funding source A North
Sea oil and gas company
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Preventing carbon monoxide poisoning associated with wood pellet storage for boilers

OUTSIDE THE UK, there have been
at least nine deaths since 2002
in Europe caused by carbon
monoxide poisoning in wood
pellet storage areas associated
with boilers. The use of wood pellet
boilers in the UK is an increasing
and comparatively new industry.
HSE inspectors were concerned
that the risks associated with wood
pellets, particularly the release of
carbon monoxide and depletion
of oxygen during storage, were
not fully understood and that
inadequate health and safety
information was being provided
by manufacturers and suppliers.

Our specialists carried out an
investigative survey to determine the
potential for exposure to dangerous
atmospheres of raised carbon
monoxide and depleted oxygen
concentration. The specialists visited
a range of storage facilities – they
assessed the working practices,
risk management strategies and
the effectiveness of controls. They
measured store ventilation rate, gas
and vapour concentration changes
over time, and the microbiological
content of the fuel. The work was a
multi-disciplinary project involving
our occupational hygienists,
measurement and control
specialists and analytical chemists.

The survey confirmed that knowledge
of the hazards associated with
wood pellets was limited at sites
operating smaller boiler systems. It
showed that unplanned ventilation
in the storerooms may be reducing
the build-up of toxic atmospheres.
An HSE safety notice had raised
awareness generally, but not all
the recommendations had been
taken up at individual sites.

What were the benefits?
This evidence base is informing
HSE engagement with the industry,
particularly manufacturers and
suppliers of wood pellets, and
companies that install and service
wood pellet boilers, to prevent
carbon monoxide poisonings.
The work was presented at the
2015 International Occupational
Hygiene Association conference.
For details, see ‘Laboratory
measurement of gaseous
emissions from wood pellets
and wood chips: Sampling
techniques’,15 and ‘Storage of wood
pellet and wood chip fuel and
carbon monoxide generation’.16
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Protecting HGV drivers

A NUMBER OF HGV drivers are killed
or seriously injured every year
due to uncontrolled movement
of tractor and trailer units during
coupling and/or uncoupling.
To identify factors which contribute
to such incidents, research was
carried out by an interdisciplinary
team spanning work psychology,
engineering and statistical analysis.
A multi-method approach was used
which included a consultation survey
with trade association members,
interviews with drivers, supervisors
and manufacturers, and a review of
incidents reported under the Reporting
of Injuries, Diseases and Dangerous
Occurrences Regulations 2013.

The research identified that:

››

››

failing to apply the tractor unit
handbrake and/or trailer parking
brake was the primary reason
for uncontrolled movement
of vehicles. Driver practices
appear to be influenced by a
combination of individual, job
and organisational factors;
physical solutions (eg interlocks,
cab alarms) were perceived
by drivers, supervisors and

››

››
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manufacturers as effective in
preventing uncontrolled movement;
risk management may be
enhanced by positioning the
trailer parking brake near the
airlines to ensure that it can be
easily accessed by drivers;
improving driver risk awareness
and promoting a positive safety
culture are additional ways
organisations can control risk
associated with uncontrolled
vehicle movements.

What were the benefits?
The evidence from this study is
being used by industry stakeholders
to produce new guidance with
the aim of reducing the number of
deaths, injuries and near misses.
See Establishing direct and
contributory factors to the
uncontrolled movement of heavy
goods vehicles (HGV) during
coupling and uncoupling.17
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Occupation and chronic obstructive pulmonary disease: Developing a standard of care

CHRONIC OBSTRUCTIVE Pulmonary
Disease (COPD) is a devastating
chronic and progressive lung disease
causing disability and impaired
quality of life. In England and Wales,
it is estimated that there are 900 000
diagnosed cases. Mainly caused by
smoking, the contribution of harmful
occupational exposures is estimated
at around 10–15% of the total burden.
Inhaled occupational exposures of
various vapours, gases, dusts and
fumes have been associated with its
development. An example is silica dust
inhalation by construction workers.

The HSE Chief Medical Adviser
convened an expert steering
group to oversee this work including
members from the British Thoracic
Society; the Group of Occupational
Respiratory Disease Specialists;

the Department for Work and
Pensions; Respiratory Education UK;
the Head of Development Nursing,
COPD Lead, Sheffield; and the British
Occupational Health Research
Foundation.

Evidence from hundreds of
scientific papers was rigorously
synthesised. Additionally, the
standard was constructed to be as
useful as possible to the end user
and contains practical advice
on exposure control, surveillance
for early cases and lung function
testing in occupational settings.

What were the benefits?
This standard aims to reduce over
time the occupational contribution
to this devastating illness. Since
its publication in June 2015, there
has been considerable national
and international interest.

Many stakeholders are involved with
trying to reduce the burden of COPD.
To enable and support their work,
the HSE Chief Medical Adviser led
an interdisciplinary team of doctors,
nurses and scientists to develop
a standard of care for clinicians,
occupational health professionals,
employers and employees
on identifying and managing
occupational COPD. The ethos of this
standard is clear: to provide simple
and practical evidence-based advice.

For further details, see
‘Occupational chronic
obstructive pulmonary disease:
A standard of care’.18
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Safety videos: Working in partnership to prevent vehicle load shifts

THE ROAD HAULAGE industry is a vital
part of the UK economy and most
UK businesses rely on road haulage
to transport goods. Hundreds of
incidents occur every year as a
result of load shift – goods moving
in transit because they have not
been secured correctly. Load shifts
often have serious consequences,
but even non-injury load shifts can
cause serious congestion on the
roads and significant disruption
and delays in the workplace.

Our engineering specialists worked
with the Driver and Vehicle Standards
Agency (DVSA) and industry stakeholders
to develop new guidance for load
securing. This built on the risk-based
enforcement approach we previously
developed. The approach helps DVSA
effectively tackle poor performers while
encouraging manufacturers and end
users to explore innovative solutions to
load securing. We suggested supporting
the written guidance with a series of
short videos to explain key concepts.

Our multi-disciplinary team then
worked with DVSA, police forces and
industry stakeholders to produce three
videos showcasing good practice
and explaining the enforcement
approach. Our fourth video is
based on a fatal incident we helped
Humberside Police investigate. This
video is designed to engage with
viewers to understand the impact
of incidents and contains interviews
with bereaved relatives and police
officers involved in the investigation.

What were the benefits?
The videos are available on
YouTube. Feedback from industry
has been strongly positive, with
companies commenting that the
videos are thought-provoking,
straightforward and impactful.
DVSA and HSL were given a Road
Safety Management Award in
December 2015 at the Prince
Michael of Kent International Road
Safety Awards ceremony. The
award recognises our innovative
partnership working and industry
engagement to reduce road risk.
For further details, see Load
Securing: Vehicle Operating
Guidance, 2015, DVSA.19
YouTube videos: Load securing:
roles and responsibilities;
Load securing: good practice;
Load security: how DVSA
enforces the rules and Load
security: consequences of
poor load security.20

Funding source Driver and
Vehicle Standards Agency
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Guidance to help the early diagnosis and management of silicosis

WORKING WITH RESPIRATORY crystalline
silica, ie silica dust, can lead to lung
diseases including silicosis, COPD
and lung cancer. Most exposed
workers are in the construction
industry and approximately 500 000
of these are exposed to silica dust.

Because of variation across industry
in the approach to provision of
health surveillance, we developed
specific guidance for occupational
health providers and employers on
the content of health surveillance
programmes. An HSE working party

including physicians, biomedical
scientists and an occupational health
specialist inspector analysed available
evidence. This included evidence
from the UK Group of Occupational
Respiratory Disease Specialists which is
chaired by our Chief Medical Adviser.

A workplace exposure limit (WEL) is
an occupational exposure limit set
to help protect workers’ health; the
WEL for silica dust is 0.1 mg/m3 and
the risk of developing silicosis for
workers exposed for 15 years at this
level is 1 in 40. Many workers could
currently be exposed at this level.

Key areas covered by the
guidance include:

››
››
››
››

respiratory function questionnaires;
fitness for work;
trigger points for intervention;
management follow-up of people
referred for further assessment.

What were the benefits?
This guidance is now available
on our website. It is designed to
help consistency in approaches
to health surveillance to support
early diagnosis of silicosis and
better management of the disease.

Health surveillance for silicosis must
be provided by employers where
workers are regularly exposed to
silica dust and there is a reasonable
likelihood that silicosis may develop.
Dutyholders should consider it
for workers who are involved in
high-risk occupations including
construction, foundry work, brick
and tile work, slate manufacturing,
quarrying, stonemasonry, mining,
tunnelling, sandblasting, work in
potteries and industries using silica
flour to manufacture goods.

For further details, see Health
surveillance for those exposed to
respirable crystalline silica (RCS),
and Guidance for occupational
health professionals.21
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Reducing exposure to dust and bioaerosols at materials recycling facilities

A NUMBER OF years ago our
occupational hygiene specialists
investigated exposures to dust and
its microbiological components
among workers employed at
materials recycling facilities (MRFs).
The findings were that the health
implications of employee exposure
to dust and bioaerosols were not fully
considered at the sites visited. This was
associated with a lack of corporate
occupational health strategies and

a failure to adequately manage
health and hygiene provision.
The sites visited during this research
responded positively and made
improvements aimed at achieving
better exposure control. To reach
a wider audience and promote
the spread of higher standards
across the industry, findings and
recommendations from the
research were publicised via:

››
››
››
››
››

HSE’s waste and recycling e-bulletin;
updates to relevant industry
forums, such as the Waste Industry
Safety and Health Forum;
key stakeholder presentations;
media articles in relevant
trade press;
social media.

We also improved our MRF website
and guidance to take account
of the research findings.

What were the benefits?
This campaign showed it was
possible to engage appropriately
with the materials recycling
sector in relation to health issues,
and that multiple approaches
were used successfully to share
knowledge gained through
research. Improved knowledge of
health at work in the sector should
lead, over time, to improved health
outcomes in this group of workers.
For further details, see
Occupational hygiene implications
of processing waste at Materials
Recycling Facilities,22 and the
waste management and recycling
website at www.hse.gov.uk/waste.
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Award-winning evaluation of an intervention to reduce occupational asthma

ISOCYANATES ARE THE leading cause
of occupational asthma in the UK.
Spray painters using isocyanatebased paints in motor vehicle
repair (MVR) are at greatest risk.
There are approximately 12 000
MVR sprayers in the UK; most work
in small and micro-businesses.

Evaluation by human factors specialists
found the intervention was effective
in conveying key messages. Novel
biomonitoring was used to assess
the intervention’s impact. Sprayers
attending SHADs were given a urine
test kit to check their exposure to

isocyanates after implementing
any changes to their practice.
Biomonitoring results were statistically
significantly lower than had been
seen in previous HSE inspections and
routine sampling, where people had no
previous training or control information.

Our interdisciplinary research team
developed the evidence base
to underpin a four-year national
intervention working in partnership
with trade associations, suppliers
and occupational health advisors to
improve exposure control. For instance,
research identified lack of awareness
that: spraying creates an invisible
paint mist; inhalation is the main
exposure route; and lifting the visor to
examine paint quality before the spray
booth has cleared causes exposure.
During the intervention, Safety and
Health Awareness Days (SHADs)
gave key messages using videos,
demonstrations of a spray booth and
actors to further engage audiences.

What were the benefits?
Since the intervention,
biomonitoring of workers has
increased and exposure levels
remain lower, demonstrating
an improvement in exposure
control. In 2015, The British
Occupational Hygiene Society
awarded the Thomas Bedford
Memorial Prize for this intervention
effectiveness study, highlighting
that the use of biomonitoring
was ‘novel and powerful’ as
well as ‘a creative approach to
assessment in small businesses’.
For more information, see
Isocyanate exposure control
in motor vehicle paint
spraying: evidence from
biological monitoring.23
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‘Nudging’ behavioural change in occupational health and safety

IN RECENT YEARS, UK government
recognition of the potential for
influencing individuals’ actions using
behavioural ‘nudges’ has increased
enormously. To this end, the Cabinet
Office commissioned a report, which

brought together some of the most
robust influences on our behaviour,
captured in a simple mnemonic –
MINDSPACE (Messenger, Incentives,
Norms, Defaults, Salience, Priming,
Affect, Commitment and Ego).

Our social scientists and economists
have reviewed the literature on
psychological ‘nudges’ which can
bring about behavioural change in
a health and safety context. Drawing
on MINDSPACE, they have developed
the INSPECT tool for dutyholders
and policymakers to use to improve
health and safety. The tool builds
on existing practice in HSE and
encourages decision makers to see
how they can use INSPECT principles
(Incentives, Norms, Salience, Priming,
Emotion, Choice Structure and Trusted
Messengers) to bring about desired
behaviour change. For example,
we draw on the ‘trusted messenger’
principle when we seek endorsements
of our message by people likely to
have credibility with the audience. Our
‘Asbestos: Hidden Killer’ campaign,
targeted at tradespeople, was
launched with the aid of footballer,
and former plasterer, Ian Wright.
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What were the benefits?
Our analysts have run workshops
on the tool with stakeholder
groups, including industry and
trade union representatives, to
enable them to apply INSPECT to
specific intractable risks in their
sectors. It has been applied to the
problems of encouraging ‘good
housekeeping’ in the ceramics
industry, reporting ‘near misses’
in glassmaking, ‘nudging’ duty
holders to providing appropriate
health surveillance where silica is
present; and encouraging forestry
workers to stay in ‘safe zones’.
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The voluntary ‘GRIP’ footwear rating scheme to improve workplace safety

SLIPS, TRIPS AND FALLS are the most
common cause of serious injury
to employees leading to around
1.6 million lost working days per year
in GB and representing a major
financial burden to businesses. Yet slipresistant footwear is available that can
significantly reduce workplace slips.
The European PPE Directive recognises
the need for slip resistance as a
protective property of footwear
and various footwear standards are
available that provide a minimum
level of compliance. However, with
these minimum standards, it is difficult
for manufacturers to demonstrate
the effectiveness of their footwear,
and for companies to select
suitable footwear according to
their assessment of the slip risks
in their work environment.

Recognising stakeholder needs for
a more challenging slip resistance
test, our falls prevention specialists
launched the voluntary ‘GRIP’
rating scheme for footwear. This
uses rigorous scientific testing of
outsoles and gives results on a
five-star rating system. The scheme
also offers an ‘indicative rating’:
a less intensive assessment that
gives manufacturers an indication
of likely slip resistance of their
outsoles and allows end users to
benchmark the slip resistance
of their current footwear.

What were the benefits?
Our voluntary GRIP rating service
goes beyond compliance with
footwear standards to support
manufacturers and end users
of slip-resistant footwear. It
supports manufacturers to drive
footwear improvements and
gain competitive advantage. It
supports footwear purchasers
to make informed choices that
protect their staff while reducing
the costs of slip-related absences.

The first GRIP ratings were available
in 2015: five different outsoles
achieved a rating and many more
were given an indicative rating.

For further details, see
Grip ratings.24

Funding source
Commercial Service
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Protecting the hearing of UK troops

THE MINISTRY OF DEFENCE (MOD)
needs to protect personnel from
weaponry noise while minimising
isolation from their surroundings.
Optimum noise attenuation is
essential to minimise hearing loss,
but protector noise attenuation is
dependent on the sound frequency.
The standard process for selecting
hearing protection uses noise spectra
from the workplace together with the
attenuation spectrum for the protector.
Normal methods of selection cannot
be applied to weapon noise due to the
complex relationship between spectral
content and peak noise levels.
A method for predicting hearing
protection attenuation for impulsive
noise (bangs) in the workplace is
set out in an international standard
but this method is unsuitable
for weapons used in military
environments. The MOD proposed a
refined version of this standardised
method, which they commissioned
HSL to validate. As validation by
direct workplace measurement
is not practicable, the standard
method itself had not previously
been experimentally validated.

Our noise and explosives specialists
worked together to evaluate the noise
attenuation of hearing protectors
fitted to an acoustic manikin using
explosions with a range of spectral
types (from low-frequency ‘thud’ to
high-frequency ‘crack’). Additional
work in our anechoic chamber
on volunteers determined how
manikin measurements compared
to those on real people.

What were the benefits?
The validation results have been
peer reviewed and go some way
to verify both the MOD revised and
standard methods of predicting
hearing protection attenuation.
The MOD method is now likely to be
incorporated into the international
standard. This development
should help the MOD and others
select the most effective hearing
protection for their employees.
For further details, see Measuring
the risk of impulsive noise.25

Funding source
Ministry of Defence
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Managing fatigue and shift work in 24-hour control rooms

ABOUT 5 MILLION PEOPLE are employed
as shift workers in GB and a growing
24-hour culture means that more
people are working outside standard
daytime hours. The risk of errors,
incidents and injuries is higher on night
shifts, rising with increasing shift length
and increasing over successive shifts.
HSL was invited to assist National Grid
with the assessment and management
of fatigue from shift working in two of their

24-hour control rooms with the aim of
minimising fatigue-related operator error.
Our human factor specialists reviewed
current practices in relation to
fatigue management at both control
rooms. They assessed the planned
and actual control room operator
schedules, interviewed control
room operators and managers and
observed control room activities
to understand work demands.

Our specialists identified that there
was evidence of a risk of cumulative
fatigue at both control rooms. Due to
exceptional circumstances, actual
working patterns had deviated
from good practice and there was
a perception amongst control
room operators that there was little
management intervention in the
control of shift work. Our specialists
recommended implementation of a
fatigue risk management system.

What were the benefits?
National Grid control room staff
are now highly engaged in the
development of tools to assess
and manage the risk of fatigue.
Control room operators and
managers are working together
on several activities, including the
development of a fatigue selfreport form, awareness-raising
materials and a fatigue risk
assessment tool. Furthermore, this
independent risk-based evidence
approach to understanding
fatigue risk has helped to make the
business case for greater resources
on shift within National Grid.
For HSE guidance on managing
shift work, see Managing shift
work: health and safety guidance.26

Funding source
National Grid

49 / 68

Case studies | Knowledge transfer

HSE Annual Science Review 2016

New international proficiency testing scheme for laboratories involved in air quality analysis

HSL OFFERS PROFICIENCY Testing (PT)
Schemes which allow participating
laboratories to demonstrate
measurement quality to both the
end-users of their measurement
services and to regulatory and
accreditation bodies. The schemes

operate by preparing identical test
samples that are sent to participating
laboratories for analysis. These
laboratories do not know the content
of the samples; they return their
measurement results for benchmarking
against the correct values.

HSL has operated chemical and
asbestos PT services for laboratories
globally for over 25 years. A new
‘AIRP PT’ scheme for laboratories
performing analysis of chemical
pollutants in air has now been
introduced in partnership with LGC
Standards. This partnership combines
expertise in PT schemes to offer a
service to laboratories that undertake
ambient, indoor, workplace and
stack emission air samples.
An important scientific element is
preparation of identical test samples
so that lack of heterogeneity does
not influence comparisons between
laboratories’ measurement results.
For the new scheme, our scientists
developed a world-leading
production rig that can produce large
quantities of near-identical tube test
samples to high precision. Key to this
was their development of software to
control the equipment, such as the
mass flow controllers used to meter
precise quantities of chemically
enriched air onto test samples.

What were the benefits?
The new AIR PT scheme allows
participating laboratories to
compare their performance at
the global level. This helps with
harmonisation of air measurements
made to help protect workers and
the wider public from inhaling
chemical pollutants in air.
For further information see
www.hsl.gov.uk/proficiencytesting-schemes.

Funding source
Commercial Service
in partnership with LGC
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Major hazards industries: ‘Ageing and life extension’ workshops

AGEING AND LIFE Extension (ALE) of
industrial assets is an important issue
for safety and production efficiency
across major hazard industries.
HSE undertook a series of inspections
related to ALE for the offshore oil
and gas industry known as the Key
Programme 4 (KP4). Following this,
our specialists developed workshops
to help this industry and other high
hazard industries address some
of the issues raised, including:

››
››

the management of
‘creeping change’;
the development of leading
key performance indicators
(KPIs) and data trending.

Creeping change is the accumulation
of small changes which can add up
to a significant change and can be
difficult to monitor. Creeping change
or ‘normalisation of deviance’ has
been a contributory factor in incidents
such as the loss of the NASA Space
Shuttle Columbia, the King’s Cross
underground fire and the Texas
City Refinery explosion in 2005.

A range of problems were identified
with the management of data and data
trending – tracking changing trends
through analysis of data on equipment,
systems and people performance.
There were no specific leading KPIs for
ALE in the offshore industry and data
trending is key to developing these.

The workshops were a combination of:

››
››

presentations from subject
matter specialists;
interactive sessions run by
facilitators where delegates
discussed examples from
their own experiences.

Funding source
Commercial Service
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What were the benefits?
The major benefit of this work
was to publicise the issues so
that lessons could be learned,
good practice could be shared
and to raise the profile of ALE
beyond oil and gas to a wider
range of high hazard industries.
For further details, see ‘Creeping
Changes’; 27 and ‘Data trending
to support ageing and life
extension (ALE) in the United
Kingdom Continental Shelf
(UKCS) oil and gas industry’.28
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Ebola: Supporting the UK response to the outbreak in West Africa

THE OUTBREAK OF Ebola Virus
Disease (EVD) in Sierra Leone,
Liberia and Guinea has resulted in
more than 28 000 confirmed cases
of infection and claimed more
than 11 000 lives. The UK responded
to the humanitarian crisis by
setting up Ebola Treatment Centres
(ETCs) and testing laboratories in
Sierra Leone and by deploying
hundreds of healthcare, clinical
and laboratory support staff. In
the early stages, we worked with
Public Health England (PHE),
Department of Health, Ministry
of Defence and Department for
International Development. We
advised on suitable combinations
of personal protective equipment
and safe removal procedures,
to prevent health workers from
contaminating themselves with
infective body fluids. Anyone
entering the UK with EVD infection
has to be treated safely, with
safe procedures needed for
handling laboratory samples.
This work builds on our expertise
as part of the UK team that
developed specialist guidance on
Viral Haemorrhagic Fevers in 2012
which was updated in 2015.29 30

In December 2014, there was a call
for volunteers to staff the ETCs in
Sierra Leone. An HSE microbiologist,
Brian Crook, was selected and, after
training by PHE, was attached to the
International Medical Corps and
deployed to Makeni ETC for five weeks

from March to April 2015, returning
for a second deployment in July
to August. The work involved
molecular testing of patient
samples to detect Ebola virus and
supporting clinical management
and outbreak investigations.
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What were the benefits?
The advice and effort provided
by HSE specialists has helped
in the successful treatment of
many ebola patients and the
protection of health workers.
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Battery safety testing

INCREASED INTEREST IN battery fires
and the energetic behaviour of
battery systems led us to develop
an innovative battery test facility.
This builds on our expertise in
battery testing, extending hands-on
experience and capability to deliver
testing work in a purpose-built facility.

What were the benefits?
The tests allowed AAIB to see
how their prototype enclosure
performed under realistic
conditions in a purpose-built
testing environment. The research
reassured AAIB of the suitability
of their enclosure for its intended
purpose, with the need for only
minor modifications to the
original design. It also provided
AAIB excellent examples of
battery behaviour to raise
awareness of safety issues and
potential consequences.

The Air Accident Investigation Branch
(AAIB) commissioned tests using
the facility. During investigations,
AAIB recover a range of electronic
devices (phones, tablets, laptops
and cameras) containing lithium
batteries. Devices recovered from
aircraft accidents may have been
damaged due to high impact forces
or fire. This may have made lithium
batteries inside devices unstable. In
this non-ideal condition the batteries
can rupture, self-heat, and in extreme
cases they can also vent violently
with flame. To safeguard workers,
AAIB had designed a prototype
enclosure for storage and safe
interrogation of recovered devices.

See A review of hazards
associated with primary lithium
and lithium-ion batteries.30

Our specialists tested the prototype
enclosure to verify it would adequately
contain a fire. They performed a series
of five tests of incremental severity to
determine the enclosure’s suitability.

Funding source Air Accident
Investigation Branch
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HSE scientists produce over
100 publications a year. We are
committed to making research
findings ‘open access’ – accessible
online at no cost to the user. We
ensure open access to research
papers in peer-reviewed journals and
journal-like conference proceedings
(provided the publisher gives
this option) describing research
for HSE led by our scientists.
2015 publications by our scientists
are listed below. This covers:
publications in peer reviewed
journals; papers in conference
proceedings; research reports;
conference abstracts; and articles in
trade and professional magazines.
For details from previous years
see www.hsl.gov.uk/resources/
publications. HSE also commissions
reports from researchers in
universities and other institutes. For a
full list of research reports published
by HSE see: http://www.hse.gov.
uk/research/rrhtm/index.htm

Publications
For a full list of HSE’s research
reports see: http://www.hse.gov.
uk/research/rrhtm/index.htm
To access all previous publications
from HSE’s specialists see: http://www.
hsl.gov.uk/resources/publications

Publications in peerreviewed journals
Atkinson G et al ‘Flammable vapor
cloud generation from overfilling
tanks: Learning the lessons from
Buncefield’ J Loss Prevent Proc
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Baker M et al ‘Variance components of
short-term biomarkers of manganese
exposure in an inception cohort of
welding trainees’ J Trace Elem Med
Bio 2015 29 123–129 http://dx.doi.
org/10.1016/j.jtemb.2014.05.004

Balmforth H et al ‘Using novel
geographical information systems
techniques to address regulatory
challenges – from nuclear siting to
regulation of major hazards and
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article?option2=author&value2=
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investigation’ Occup Med-Oxford
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changes in extrinsic allergic
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2015 65 (6) 505–506 http://dx.doi.
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2015 65 (7) 529–34 http://dx.doi.
org/10.1093/occmed/kqv103
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Brookman B et al ‘Proficiency testing
in analytical chemistry, microbiology
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directions’ Accredit Qual Assur
2015 20 (4) 339–344 http://dx.doi.
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cross-sector approach’ Integr Environ
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Butler O et al ‘Analytical protocol
for the sensitive determination of
mannitol, sorbitol and glucose
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workplaces by Ion Chromatography
using a pulsed amperometric
detector’ J Pharmaceut Biomed
2015 106 (SI) 204–209 http://dx.doi.
org/10.1016/j.jpba.2014.10.006
Butler O et al ‘Atomic spectrometry
update – a review of advances in
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response to article on the demise
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Medical Journal 2015 351 h4652,
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Fishwick D et al ‘Occupational chronic
obstructive pulmonary disease
(COPD): A standard of care’ Occup
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Galea K S et al ‘Urinary biomarker
concentrations of captan,
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cypermethrin in UK adults and children
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dx.doi.org/10.1038/jes.2015.54

Curtis A et al ‘Can the KG1 cell line be
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of chemicals’ Toxicol Lett 2015 239 (1)
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Duncan A et al ‘Homicidal arsenic
poisoning’ Ann Clin Biochem
2015 52 (4) 510–515 http://dx.doi.
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Esteban M et al ‘Mercury analysis
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Ewence A et al ‘An approach to
the identification and regulation of
endocrine disrupting pesticides’ Food
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Galea K S et al ‘Comparison of residents’
pesticide exposure with predictions
obtained using the UK regulatory
exposure assessment approach’ Regul
Toxicol Pharm 2015 73 (2) 634–643 http://
dx.doi.org/10.1016/j.yrtph.2015.09.012
Giannissi S et al ‘CFD benchmark on
hydrogen release and dispersion
in a ventilated enclosure: natural
ventilation and the role of an external
wind’ Int J Hydrogen Energ 2015
40 (19) 6465–6477 http://dx.doi.
org/10.1016/j.ijhydene.2015.03.072
Gorce J P and Roff M ‘Hand selfwiping protocol for the investigation
of lead exposure in the workplace’
J Occup Environ Hyg 2014 12 (10)
699–707 http://dx.doi.org/10.1
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Gorce J P and Roff M ‘Immediate
screening of lead exposure in the
workplace using portable x-ray
fluorescence’ J Occup Environ Hyg
2016 13 (2) 102–111 http://dx.doi.or
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Hadjipanayis M ‘Thermal radiation
from vapour cloud explosions’
Proc Safety Environ Protect
2015 94 517–527 http://dx.doi.
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Holmes A et al ‘Case study 1: Tees
Storage, Seal Sands, July 1999’
Loss Prevent Bull 2015 Special
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Holmes A et al ‘Case study 2:
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2015 Special Issue 8–9 http://www.
icheme.org/~/media/Documents/
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Holmes A et al ‘Case study 3:
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org/~/media/Documents/LPB/
Env_agency_issue_final.pdf
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icheme.org/~/media/Documents/
LPB/Env_agency_issue_final.pdf
Holmes A et al ‘Case study 5: Biolab
Fire, September 2006’ Loss Prevent Bull
2015 Special Issue 15–16 http://www.
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org/10.4172/2329–6879.1000e111
Mackay C et al ‘Population Level
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www.springerprofessional.de/006--population-level-interventionsto-control-psychosocial-risks253aproblems-and-prospects/5859446.html

Mason H et al ‘Levels of soya
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org/10.1515/aiht-2015-66-2577

Millard C E and Vaughan N
‘Assessment of protective gloves for
use with airfed suits’ Ann Occup Hyg
2015 59 (8) 1022–1033 http://dx.doi.
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Mason H et al ‘Levels of house dust
mite allergen in cars’ Arch Indhyg
Toxicol 2015 66 (3) 209–212 http://
dx.doi.org/10.1515/aiht-2015-66-2684

Moreno V et al ‘Modeling of the
venting of an untempered system
under runaway conditions’ J Loss
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org/10.1136/oemed-2014-102637

Piney M et al ‘Reducing isocyanate
exposure and asthma risk in motor
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www.sciencedirect.com/science/
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Stocks S J et al ‘Isocyanate
exposure and asthma in the UK
vehicle repair industry’ Occup
Med 2015 65 713–718 http://dx.doi.
org/10.1093/occmed/kqv108
Taylor A et al ‘Atomic spectrometry
update: review of advances in the
analysis of clinical and biological
materials, foods and beverages’ J Anal
Atom Spectrom 2015 30 (3) 542–579
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Tan E et al ‘A microsimulation
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org/10.1016/j.rmed.2015.09.011
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Wong et al ‘Attribution of mental illness
to work: a Delphi study’ Occup MedOxford 2015 65 (5) 391–397 http://
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Conference presentations
Atkinson G et al ‘Explosion risks at
small LNG sites’ Hazards 25 Edinburgh
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org/communities/special-interestgroups/safety%20and%20loss%20
prevention/resources/hazards%20
archive/hazards%2025.aspx
Brereton P and Patel J ‘Noise risk
as described in instructions for
printing machinery supplied in
Europe’ Proceedings of EuroNoise
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Chambers C and Harte H ‘Data
trending to support ageing and life
extension (ALE) in the United Kingdom
Continental Shelf (UKCS) oil and gas
industry’ Hazards 25 Edinburgh UK
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org/communities/special-interestgroups/safety%20and%20loss%20
prevention/resources/hazards%20
archive/hazards%2025.aspx
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Chaplin Z ‘Pipeline failure frequency
calculation using PIPIN’ Hazards
25 Edinburgh UK, 13–15 May
2015 http://www.icheme.org/
communities/special-interestgroups/safety%20and%20loss%20
prevention/resources/hazards%20
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Coldrick S et al ‘A model evaluation
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Conference for Hydrogen
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Hare J et al ‘Learning from Dangerous
Occurrences in the Chemical
Industries’ Hazards 25 Edinburgh, UK
13–15 May 2015 http://www.icheme.
org/communities/special-interestgroups/safety%20and%20loss%20
prevention/resources/hazards%20
archive/hazards%2025.aspx
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Hooker P et al ‘Hydrogen jet
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uploads/2015/07/D4H_Shaw.pdf

Shaw R ‘Preventing falls- learning from
design-related issues in care homes’
Design4Health 2015: Proceedings of
the 3rd Conference on Design4Health
Sheffield Hallam University Sheffield,
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ac.uk/design4health/wp-content/
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review’ ERS International Congress
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Wilkinson J and Bell J ‘An analysis
of the fatigue and shift-work
issues in the Buncefield explosion’
Hazards 25 Edinburgh, UK 13–15
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communities/special-interestgroups/safety%20and%20loss%20
prevention/resources/hazards%20
archive/hazards%2025.aspx
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abstracts and posters
Baldwin P et al ‘Practical application
of real time monitors’ IOHA 10th
International Scientific Conference
London, UK 25–30 April 2015 http://
www.ioha2015.org/wp-content/
uploads/2015/05/21a-Peter-BaldwinIOHA-real-time-talk-draft-31.pdf http://
dx.doi.org/10.1093/annhyg/meu119
Baldwin P and Keen C ‘Compliance
Auditing: exposure control’ IOHA 10th
International Scientific Conference
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dx.doi.org/10.1093/annhyg/meu119
Ball L et al ‘The production of
antibodies to the benzene biomarkers
PMA and the development of test
kits for cost-effective laboratory
analysis and on-site benzene
exposure screening’ IOHA 10th
International Scientific Conference,
London 25–30 April 2015 http://dx.doi.
org/10.1093/annhyg/meu119
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Barber C et al ‘Epidemiology of
occupational EAA reported to SWORD
1996-2014’ British Thoracic Winter
Meeting 2–4 December 2015 Thorax
70 (Suppl 3) A102 http://thorax.
bmj.com/content/70/Suppl_3/
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Baxter N and Clayton M ‘Exposure
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International Scientific Conference
London, UK 25–30 April 2015 http://
dx.doi.org/10.1093/annhyg/meu119
Cocker J and Jones K ‘Biological
monitoring: evidence for reductions
in exposure and risk’ IOHA 10th
International Scientific Conference
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Cooke J ‘Long latency health risks
in foundries. IOHA 10th International
Scientific Conference London,
UK 25–30 April 2015 http://dx.doi.
org/10.1093/annhyg/meu119

Crook B et al ‘Hydrogen sulphide
release from cattle slurry and
additional risks associated with
gypsum addition: agriculture’ IOHA
10th International Scientific Conference
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dx.doi.org/10.1093/annhyg/meu119
De Matteis S et al ‘The Occupations
associated with COPD risk in large
population-based UK biobank
cohort study’ British Thoracic Winter
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bmj.com/content/70/Suppl_3/
A103.2.abstract?sid=dfb84d666975-4541-bf52-2bb7695a7f2e
Fishwick D et al ‘Uptake and quality of
health surveillance for occupational
asthma in the UK’ British Thoracic
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Fishwick D et al ‘Respiratory ill
health in the silica exposed brick
manufacturing sector’ British Thoracic
Winter Meeting 2–4 December 2015
Thorax 70 (Suppl 3) A106 P61 http://
thorax.bmj.com/content/70/Suppl_3/
A106.3.abstract?sid=a6d9a006be12-4cad-af43-5b27a3b0508d

Fishwick D et al ‘Respiratory ill health
in the silica exposed stone working
sector’ British Thoracic Winter Meeting
2–4 December 2015 Thorax 70 (Suppl
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content/70/Suppl_3/A108.2

Galea K et al ‘Urinary pesticide
metabolite concentrations in UK
adults and children living near
agricultural land: agriculture’ IOHA
10th International Scientific Conference
London UK 25–30 April 2015 http://
dx.doi.org/10.1093/annhyg/meu119

Forder J ‘Near real-time monitoring
of diesel exhaust particulate (DEP)’
IOHA 10th International Scientific
Conference London, UK 25–30 April
2015 http://www.ioha2015.org/
wp-content/uploads/2015/05/21aJames-Forder-30042015-1045.pdf

Harding A H and Darnton A ‘Lung
cancer mortality in a cohort of amosite
asbestos workers: asbestos’ IOHA 10th
International Scientific Conference
London, UK 25–30 April 2015 http://
dx.doi.org/10.1093/annhyg/meu119

Fox D and Harding A H ‘The PIPAH
study: self-reported exposures and
ill health among pesticide users:
agriculture’ IOHA 10th International
Scientific Conference London,
UK 25–30 April 2015 http://dx.doi.
org/10.1093/annhyg/meu119

Hemingway M and Simpson A T
‘Laboratory measurement of gaseous
emissions from wood pellets and wood
chips: sampling techniques’ IOHA 10th
International Scientific Conference
London, UK 25–30 April 2015 http://
dx.doi.org/10.1093/annhyg/meu119

Frost S ‘The effect of wearer stubble
on the protection given by filtering
facepieces class 3 (FFP3) and half
masks: exposure control’ IOHA 10th
International Scientific Conference
London, UK 25–30 April 2015 http://
dx.doi.org/10.1093/annhyg/meu119

Lunt J et al ‘Development of a
Health Risk Management Cultural
Maturity Index for the Construction
Industry’ IOHA 10th IOHA International
Scientific Conference London,
UK 25–30 April 2015 http://dx.doi.
org/10.1093/annhyg/meu119
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Morton J et al ‘Establishing reference
ranges of elements in human lung
samples’ IOHA 10th International
Scientific Conference London,
UK 25–30 April 2015 http://dx.doi.
org/10.1093/annhyg/meu119
Roff M et al ‘Re-entry protection offered
by gloves in agriculture’ IOHA 10th
International Scientific Conference
London, UK 25–30 April 2015 http://
dx.doi.org/10.1093/annhyg/meu119
Saunders J et al ‘Effectiveness of
vehicle cabs used in the quarry
industry to reduce operator exposure
to dust: exposure control’ IOHA 10th
International Scientific Conference
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dx.doi.org/10.1093/annhyg/meu119

Stacey P et al ‘A new miniature sampler
for in-mask leakage measurement
in workplace conditions’ IOHA 10th
International Scientific Conference
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Further information
For information about health and safety, or to report inconsistencies
or inaccuracies in this review, visit www.hse.gov.uk/. You can view
HSE guidance online and order priced publications from the website.
HSE priced publications are also available from bookshops.
This review is available at: www.hse.gov.uk/research/index.htm.
© Crown copyright If you wish to reuse this information visit
www.hse.gov.uk/copyright.htm for details. First published 03/16.
Published by the Health and Safety Executive
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Our scientists, engineers, physicians and analysts use
their extensive expertise, knowledge and capability
to make a positive impact on the working world.
This review uses case studies to describe the impact
of this work to meet the needs of industry and
government, both in Great Britain and internationally.

