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Monthly Safety Topic:

Beyond Behaviour

Major accidents in the oil, gas and chemical industries are, by definition, high
consequence and include fires, explosions, and toxic releases. They are also,
thankfully, relatively infrequent. Here, Martin Anderson writes about his personal
experience of regulating the human aspects of health and safety on such major
hazard sites.

Despite growing awareness of the significance of human factors in safety,
particularly major accident safety, many sites do not address these issues in
any detail, or in a structured manner. Their focus is almost exclusively on
engineering and hardware aspects, at the expense of ‘people’ issues.

Looking back over several years of regulating human factors, particularly in the
major hazard industries, there are three approaches frequently used by
organisations to address these issues.

"|Is operator error the answer?"

In many accident investigations, the last person to touch the equipment gets the
blame. The pilots in the 1989 Kegworth aviation disaster are a good example of
this. In this case, following a fire on one of the two engines on a Boeing 737, the
pilots shut down the remaining good engine, the aircraft stalled mid-air and
crash-landed on the M1, killing 47 people.

The Air Accident Investigation Branch reportl stated that: "If they had taken
more time to study the engine instruments it should have been apparent that the
No.2 engine indications were normal and that the No.1 engine was behaving
erratically." (AAIB report, No 4/90, section 2.1.1.1). However, the initial
symptoms were outside the pilot's experience and training, and a combination
of severity and novelty increased pilot stress, i.e. performance-influencing
factors.
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The "Swiss cheese" model of accident causation 2Reason outlines active
failures (made by front-line personnel and having an immediate consequence)
and latent failures (made by people removed in time and space from operational
activities).

When the two of these combine an accident is, literally, waiting to happen. For
example, failures by front-line personnel may be influenced by training
strategies, poor maintenance priorities, inadequate supervision, a failure to
undertake effective hazard identification, or inadequate auditing. These latent
failures, or underlying causes, lie dormant in the organisation until certain
conditions combine to result in a major incident. This model helps illustrate that
responsibility for accidents isn't to be placed solely on the shoulders of
individuals or management but should be borne collectively.

The Longford tragedy illustrates this model well. On 25 September 1998, two
people were killed in an explosion and fire at the Esso Longford facility in
Australia, which led to severe disruption of gas supplies to the State of Victoria.
The Royal Commission Report3 into the incident found that the direct cause
was failure of an exchanger when hot oil was re-introduced after the vessel
became cold, following loss of oil circulation during a major process upset. This
led to brittle fracture and the release of hydrocarbon vapour that subsequently
ignited, causing explosion and fire.

However, there were many latent failures in this case, particularly in the area of
training and competency assurance. A report into lessons learnt from the
disaster by Australia's Institution of Engineers concluded that: "A combination of
ineffective management procedures, staffing oversights, communication
problems, inadequate hazard assessment, and training shortfalls combined to
result in a major plant upset with consequential tragic loss of life."4

I'm often told by management that sites would be a great deal safer if it wasn't

for those "pesky operators"! So, what can we do about them? The area of
human reliability assessment has developed to address this question by
iIdentifying potential human performance issues, and the factors that influence
performance, so that human reliability can be assured. Usually, this process

_startg with gnalysing the tasks that people perform and identifying potential for
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error using a taxonomy of error types (e.g. task omitted, task partially
completed). Sometimes, attempts are made to estimate the likelihood of the
potential for error.

Most human reliability assessment techniques and approaches currently
available focus on analysing the behaviours of those personnel in direct contact
with equipment, plant and technology. However, as we have seen above, it is
not necessarily helpful to focus on these individuals. HSG655 addresses this
iIssue by recognising that: "The majority of accidents and incidents are not
caused by ‘careless workers' but by failures in control ... which are the
responsibility of management."

Failures — such as inappropriate targets, insufficient resources, and inadequate
control systems — can (and do) occur and may have an impact on a whole
organisation. Get any of these aspects wrong, and you could be influencing the
behaviour of every person on your site. Given that these failures are at the
organisational level, individuals at the coalface have little control over them, so
it's clearly not enough just to tell people to be more careful!

Progress has been made in the assessment and management of these
systemic, organisational and management failures that influence the direct
failures of individuals, but more needs to be done.

"Perhaps we need to review our safety culture?"

Many organisations want to improve their safety culture but is this the right thing
to do? Unfortunately, | see many organisations that simply address the culture
of front-line staff. ‘Safety culture' is seen as something front-line operators have,
but accidents (particularly major accidents) are largely due to wider
organisational and managerial behaviour.

Again, those people that have little influence tend to be targeted — very few
cultural interventions consider management culture. Getting the workforce to
complete a "safety culture survey" is not the easy option that many companies
think it is. The survey is only the start — you have to act on the results, and
quickly! And what if you don't ask the right questions? Most surveys usually
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focus on personal occupational safety issues and so have little value for those
managing major hazard sites. This is not the place for a full discussion, but it
should be noted that the causes of personal injuries and ill health are not the
same as the precursors to major accidents, such as major fires and explosions,
rail crashes or nuclear incidents.

Companies often associate ‘safety culture' with unsafe acts, or complying with
rules, so it's not surprising that the culture approach is often seen by employees
as yet another initiative that implies they are the problem. In his recent book,
Andrew Hopkins stated that: "Creating the right mindset among front-line
workers is not a strategy which can be effective in dealing with hazards . . .
which can be identified and controlled only by management, using systematic
hazard identification procedures."6

Management style and culture are clearly more important than front-line culture.
Inadequate management or organisational culture often leads to:

- Bias towards production over safety;

- focus on the short term, with no long-term vision;

- being highly reactive;

- Not following actions/initiatives through; and,

- On major hazard sites, a focus on high-frequency, low-consequence events.

When the space shuttle Columbia disintegrated on re-entry to the Earth's
atmosphere in 2003, the subsequent report of the Columbia Accident
Investigation Board said: "What we find out from a comparison between
Columbia and Challenger is that NASA as an organisation did not learn from its
previous mistakes..."7 (This report contains a very thorough discussion of
organisational failures and is recommended reading for all health and safety
professionals.)Organisational failures in the Columbia incident included:
informal chain of command; a ‘can do' attitude; scheduling pressures; an
emphasis on past success rather than solid engineering analysis (known as
_"ratigpalisigg danger"); and ‘a silent and ineffective safety programme'.
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This analysis could apply to any number of organisations. The hole in
Columbia's wing was produced not simply by debris but by holes in
organisational decision-making. More importantly, the factors that produced the
holes in decision-making are not unique to NASA.

A common organisational failure is for one industry to ignore the lessons from
another. Now, they may actually be dealing with "rocket science", but NASA
employs the same raw materials as other industries, i.e. human beings. Another
Longford, Grangemouth, or Piper Alpha could be prevented if the lessons from
NASA are learnt in the oil, gas, and chemical industries, and vice-versa.

Examining culture is a useful approach, but is often misguided. If companies do
consider culture, the focus should be on organisational and management
culture, not simply the safety culture of front-line operators.

"Maybe we should look at operator behaviours?"

I've mentioned operator errors and safety culture, now what about behavioural
safety? There has been a large uptake of these behavioural approaches over
the past decade and their success varies widely, from reductions in accident
rates to no change (some even result in a worse situation than previously — for
example, due to employee disillusionment).

For personal injuries and ill health, some of the most common causes are
failure to wear PPE, body position, housekeeping (slips, trips), use of the wrong
tool, inappropriate use of a tool, and materials handling. Given that many
occupational incidents are caused by inappropriate behaviours by individuals,
these may all be good candidates for a behavioural safety, or behaviour
modification programme.

However, when you look at the causes of major incidents across a range of
industries, the causes are different from occupational injuries. For example, at
Longford, operators did not have the required process knowledge or easy
access to qualified engineering support. These, and the other underlying
factors, could not be controlled by individual operators.
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The aforementioned Royal Commission Report stated that there were
deficiencies in the arrangements for both training and procedures. It is difficult
to accept that a traditional behavioural safety intervention would have prevented
such a tragedy as Longford, where the underlying causes are clearly outside
the control of front-line staff. Increased mindfulness or commitment to safety by
the operators at Longford would not have prevented the incident because they
did not have the appropriate process knowledge. Behavioural approaches can
be useful, but they will have little influence on the control of major accidents and
disasters.

Behavioural interventions can demonstrate improvements in, for example, the
wearing of PPE, but this is of little relevance if those wearing the PPE do not
have the underlying process knowledge to respond appropriately to a
developing incident, or if there are insufficient operators available.

Get the basics right first

When | visit companies and enquire about their approach to human factors,
many will tell me about their behavioural safety programme, claiming it is
addressing ‘human factors'. But these programmes do not address many of the
key aspects of human factors. For example, highly motivated and conscientious
operators will not necessarily compensate for over-riding production demands,
insufficient numbers of personnel, inadequate shift patterns, inadequate
process training, unclear roles or responsibilities, inappropriate design, or
outsourcing of technical expertise.

Furthermore, improvements in training and procedures will have little impact on
unintentional failures (e.g. an operator connecting a flexible hose to valve B
when they meant to connect it to valve A). Engineering and hardware solutions
are the key here, such as changes to valve design, so that the hose only
connects with valve A.

A publication by the Step Change initiative in the offshore oil and gas industry
acknowledges that: "Addressing behaviours must not be seen as an alternative
to ensuring that adequate engineering design and effective safety management
_ systems are.in place."8 In other words, it is not effective to focus on employee
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behaviours if you haven't got the basics right. If you have addressed all of these
Issues, then congratulations — go ahead and look at individual behaviours. If
you haven't, you have some groundwork to prepare first.

Although large advances have been made in engineering and safety
management systems, major accidents are still occurring due to failures in
these aspects. It is therefore not appropriate to conclude that we have ‘solved'
engineering causes of accidents, nor to assume that no further focus on
management systems is required.

We must also be aware that exaggerated claims may sometimes be made for
behavioural interventions — either in their success at reducing personal
occupational incidents, or their impact on major disasters.

Behavioural approaches focus on observable behaviours, may draw attention
away from process safety issues, and fail to address significant impacts of
management behaviour. We have seen how management and organisational
factors have a large influence on accidents and incidents, either directly or
through their impact on the behaviours of employees. It is these management
decisions that are usually excluded from behavioural safety approaches.

The role of organisational factors is increasingly important, with changes in
industry such as mergers, acquisitions, restructuring, outsourcing and
downsizing. These changes are driven by tough competition, deregulation and
internationalism, and require a deeper understanding of how organisational
factors are linked to accidents (especially major hazards). These changes can
result in loss of in-house expertise, inconsistent standards, loss of corporate
memory, and dependence on outsourced functions, reduced employee
motivation, and changes in risk tolerance, and a change in safety management
philosophy.

Cultural or behavioural interventions will only be successful if engineering,
technical, and systems aspects are in place and adequately managed. Before
any of these approaches are attempted, therefore, companies should ensure
that they have satisfied the following conditions:
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- HAZOPs, or other suitable assessments, have been completed to identify all
hazards;

- The hierarchy of control has been applied to prevent the realisation of
iIdentified hazards, or minimise their consequences should they occur;

- Accurate operating procedures are available for all eventualities, including
process upsets and emergencies (e.g. detailing the specific response to critical
alarms);

- Operators are fully prepared to deal with all conditions, including process
abnormalities. This will include identification of training needs, training,
assessment, rehearsal and re-assessment. This training should not just provide
the minimum knowledge required to operate the plant but also include
underlying knowledge of the process, so that operators can ‘troubleshoot', i.e.
identify and respond to abnormal situations as they develop. This will help
manage ‘residual risk' arising from hazards that were not identified, or
effectively addressed;

- The site has the required engineering, operating, and maintenance capability
and experience (including appropriate staffing levels);

- Lessons have been learnt from site, company, and industry experience;
- Succession planning ensures that corporate knowledge is retained; and

- Safety management arrangements and risk control measures have been
reviewed to ensure that they remain usable and relevant.

Only when the above issues have been satisfactorily addressed can it be
considered that accidents may be due to the behaviours of individual staff.

Conclusions

The situation as it exists at the moment is anomalous: on the one hand, industry
Increasingly recognises that incidents have underlying causes distant from the
person who is directly involved; on the other, resources and initiatives to
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prevent such incidents are often targeted at front-line staff who have the least
control over those underlying causes.

Addressing the behaviours of front-line personnel, whether through human
reliability assessment, safety culture, or behavioural safety approaches, is only
part of the story. Safety professionals should be aware that all of these
approaches have limitations. Consideration should be given to all three aspects
in the HSE's definition of human factors, i.e. the job, the organisation, AND the
individual.
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Caffeine reduces shift worker mistakes

New research claims that caffeine can help shift

workers to make fewer errors. ‘
Health-care research company The Cochrane
Library conducted the study, which reviewed
data from 13 trials that studied the effects of
caffeine on the performance of shift workers
aged between 20 and 30. Caffeine was given in
the form of coffee, pills, energy drinks or
caffeinated food. In some trials performance was
assessed by tasks such as driving, whereas in
others it was monitored through 4
neuropsychological tests. L/\
The results showed that caffeine reduced errors

and led to improved performance in

neuropsychological tests, which included

memory focusing, attention, perception, and

concept formation and reasoning.

London School of Tropical Medicine lead researcher Katharine Ker commented
that the results showed a reduction in errors, which would likely lead to a drop in
the number of injuries. She said: “It seems reasonable to assume that reduced
errors are associated with fewer injuries, although we cannot quantify such a
reduction.”

The findings concluded that further research would be required to analyse how
caffeine affects the alertness of older workers. It also suggested a need to
explore the effects of caffeine compared with other measures that could
possibly reduce errors made by shift workers.
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Survey highlights need to focus on safety
Eyewear

There is a “worrying lack of understanding” among employers regarding safety
eyewear that could put employees at risk and incur unnecessary costs.

So says Specsavers Corporate Eyecare, which has just revealed the results of
comprehensive research it carried out into the safety eyewear knowledge,
policies and choices of more than 100 companies.

The company is most concerned that 59 per cent of those questioned believe
that wearing ordinary prescription glasses will provide protection from corrosive
materials. Just over 30 per cent think that standard glasses protect from electric
arcs, while 25 per cent said they provide protection from welding materials.

Specsavers points out that wearing ordinary prescription glasses will not
provide protection against any of these risks and, if they are worn instead of the
appropriate safety eyewear, it could put employees at serious risk.

The company’s research also examined how and why organisations specify
safety eyewear. It found that the most likely stage for a company to agree to
provision of safety eyewear is following a request from an employee — 46 per
cent of respondents said this is the case for them, while 11 per cent believe
they should provide safety eyewear following advice from a high-street
optician.

Specsavers emphasises that specific situations can only be truly assessed by
someone with access to the workplace, so the high-street optician will not,
therefore, be the appropriate person to determine the risks and propose the
correct safety eyewear precautions. This should be instigated following a full
risk assessment, it adds.

The company also believes that employees are missing out on the full benefits
_ of safety eyewear because their employers do not understand what is available.
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For example, the survey found that although 95 per cent of health and safety
managers knew that safety glasses can include prescription lenses, 28 per cent
did not know they can include varifocal lenses, 24 per cent that they can include
bifocal lenses, and 12 per cent that they could include sunglare protection.

In terms of the decision to purchase, style and fit are the top criteria. A fifth of
respondents do not class comfort as ‘very important’ when evaluating the use of
safety frames, even though 83 per cent of health and safety managers believe
that if safety frames are not comfortable they are unlikely to be worn.

According to Specsavers, the typical lifespan of safety glasses is two years but
with 39 per cent of companies believing they last just a year, they may be
Incurring unnecessary costs by changing safety eyewear more regularly than
required. The Company’s corporate account manager, Laura Butler,
commented: “Our research reveals that a significant number of people
responsible for health and safety within their company do not have a full enough
understanding regarding safety eyeweatr. It is clear that greater knowledge is
needed to protect employees from the risks but also to protect employers from
legal action, potential fines and unnecessary expense.”

Health and safety added to school curriculum for
Irish students

Secondary-school students in Ireland will have the option to study health and
safety as part of the national curriculum, using a range of educational resources
provided by the government regulator.

The Health and Safety Authority Transition Year Programme was launched on
11 February by the minister for labour affairs, Dara Calleary TD, following
formal ratification of the programme by the National Council for Curriculum and
Assessment. The Transition Year is undertaken by students aged from 15 to 17
(between the equivalent of GCSEs and A-levels) and aims to encourage
independent, self-directed learning and development of general, technical and
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academic skills.

The HSA has provided a range of resources that includes teacher and student

workbooks, a DVD, and an e-learning module, all of which will be provided free
of charge for schools taking part in the programme. The Transition Year option
is currently available in around 75 per cent of Irish schools, and Year directors

can now offer the health and safety module as part of their programme.

Work experience plays an integral part of the Year, and the HSA estimates that
the work-related injury rate for 15 to 19-year-olds in Ireland in 2007 was higher
than for any other age category. Consequently, it places great emphasis on
education at an early age, to develop a culture of health and safety that young
people can carry forward into their working lives.

Said minister Calleary: "We need to equip our young people with the kind of skill
set that will help prepare them for the world of work. They need to be able to
identify hazards in the workplace and to know how to protect themselves."

Chair of the HSA, Jim Lyons, added: "With up to 50 per cent of 15 to 19-year-
olds in some form of work, whether during the summer or part-time, it is
essential that students are prepared for the hazards that are encountered in the
workplace."

IOSH, which is currently campaigning to have health and safety included in the
national curriculum in the UK, welcomed the HSA's initiative. Richard Jones,
policy and technical director, commented: "We know that young workers, due to
their inexperience, are particularly vulnerable when they first enter the
workplace, so anything that can help educate them on health and safety has to
be welcomed. It's good to see the HSA driving this forward."

Details of the programme are available at www.hsa.ie/education
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In Court!!!

Fast-food giant fined following serious safety lapse

A worker at a McDonalds restaurant suffered
serious burns to his eyes when sulphuric acid
sprayed into his face as he attempted to unblock a
drain.

South Western Magistrates’ Court heard that the
incident took place at a McDonalds outlet in
Wandsworth, Greater London. On 20 June 2008,
staff noticed that a washing machine was not
working and identified that a pipe behind the
machine, which led to a drain, was blocked. In order to remove the blockage,
the restaurant bought a corrosive sulphuric acid-based product and poured it
into the pipe.

The acid was left to work over the weekend, but when a member of staff
checked the pipe three days later, the blockage had still not cleared up.
Managers at the store decided to buy more of the product to complete the job.
However, when one of the workers poured more of the chemical down the
waste pipe, it blew back into his face and into his eyes. He sustained burns and
has been left with only 55 to 60-per-cent vision in his left eye, and experienced
a 97-per-cent recovery in his right eye. It's thought that his sight is unlikely to
iImprove any further.

Environmental health officers from Wandsworth Council investigated the
incident and found that the restaurant did not carry out a risk assessment before
using the chemical. The council’s environment spokesperson, councillor Sarah
McDermott, told SHP: “As a company, McDonalds has a good overall safety
record, but in this case its standards fell below what would reasonably be
expected of a responsible employer.

“No risk assessment was carried out to ensure this product was safe to use, he
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was not properly supervised while using it; he was not given any training to
reduce the risk of an accident, nor was he provided with protective clothing.

“This was a serious lapse in the company’s internal procedures. Using a
hazardous chemical to clean a drain would involve obvious safety risks.

“In this case, the company failed in its duty of care to this member of staff. As a
result, he has been left with a permanent and debilitating eye injury.”

McDonalds Restaurants Ltd appeared in court on 11 November and pleaded
guilty to breaching s2(1) of the HSWA 1974. It was fined £5000 and ordered to
pay £15,744 in costs.

In mitigation, the company said it had no previous convictions and deeply
regretted the incident. A spokesperson from McDonalds said: “We are very
sorry for the eye injury incurred by our staff member. We regret that on this
occasion our stringent safety procedures were not followed and inappropriate,
non-approved cleaning materials were used.

"As part of our ongoing continuous improvement programme, we have since
reiterated to all our restaurants the dangers of using non-approved cleaning
materials, introduced a specific personalised risk assessment for maintenance
employees and retraining of the local restaurant team.”
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3. Chairs should be .......... to ensure that they are the correct height

5. Poor posture or a badly designed chair can cause this

6. Employees should receive this before using any computer equipment

7. These should be tucked safely under the desks to prevent people falling over them
8. These should be fitted to windows to prevent sunlight shining on the monitor screen
Down

1. People who wear glasses should have regular eye.....

2. These should not be allowed to trail across the floor

4. Staring at the monitor for too long can cause this

5. Regular ...... should help to alleviate many health problems caused by overuse of the computer

(@51 solve this cross word you can win 50% off the price of your next TSS course
afety Services 23 + 24 El Yasmine Avenue Majida Boulila SFAX 3027 Tunisia
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Your Input!!

This section of the newsletter has been left for our readers,

If any of you have any Safety articles, discussions, quizzes,
photos or anything else that you would like to enter in to our
news letter then please email them to us and we will do our
best to include them into the next month’s issue of the Total
Safety Services news letter.

Useful web links

In this section we will aim to give you useful web links. Addresses where you can obtain
Health and Safety information and Health and Safety jobs, if you have any links or addresses
that you would like us to put on this page please email them to us.

a) www.totalsafetyservices.com
b) www.hse.gov.uk

c) www.oilandgasjobsearch.com
d) www.oilcareers.com

e) www.oilfieldmag.com

f) www.worldwideworker.com
g) www.iosh.co.uk

Enjoy your reading & thank you for
your time, wait for our next edition
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EMBRACE LIFE;
ALWAYSIWEAR
YOUR SEAT
BELT
SAFETY...DO I'f ,
FOR YOUR "™
FAMILY -'
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Know fire safety,

no pain, no fire

safety, know pain

1 GOT FIRST
DEGREE BURNS

February 2011
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WHY RISK A BAD BACK, WHEN YOU CAN DO IT
CORRECTELY? IF THE LOAD IS TOO HEAVY ASK FOR HELP!
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Work Safel
CAUTION Ryt

IF YOU THINK Material Safiety
COSHH AND CHIP Data Sheets
Tell Your

ARE SMALL TOWNS 9 THE
IN ENGLAND ; HAZARDS

YOU'RE IN BIG
TROUBLE

May 2011

SUN

MON

TUE

WED

SAT

2

3

Y |

S

P

10

14

10

16

17

18

19

20

21

22

23

24

25

26

217

28

29

30

31

afety Services 23 + 24 El Yasmine Avenue Majida Boulila SFAX 3027 Tunisia
Telephone: 00216 74 417 147

mails: admin@totalsafetyservices.com, mail@totalsafetyservices.com
Web: www.totalsafetyservices.com




ROSPA

Member

To(’.&rvices
1 if.-/a

EPWRET0b is ever so Important or Urgent that we cannot take the time to do it SAFELY

SACAFFOLDING QUALITY & SAFETY AT EVERY
LEVEL
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Be safety smart right from the
start
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Hand Arm Vibration Safety

Vibration
inm/s’

Maximum Daily Usage
Time in Hours (ELV)

Below 5
Low

5to10
MEDIUM

Over 10
HIGH

Am,

\ X

August
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IS IT SAFE?

PROTECTING

YOUR COMPUTER,

YOUR BUSINESS,
BEAND YOURSELF
SUNLINE

y

NoOovember

Data
Protection
Act 1998
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