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The use of models/tools in safety
management

The Reason Model, and the Bow Tie have been
referred to during this conference

» These models have been thoroughly proven in
practice

» They are all extremely useful in accid:
prevention, safety investigation and risk
management

» However, they are just tools, to be utilised with
sound professional SME judgement in appropriate
contexts

¥ the golfing analogy: choosing your clubs



Aim of the workshop

* |In this workshop we are going to look
at an example of investigation
methoddefore we have an incident
or accident

o |t IS far better to investigate and
prevent potential incidents al
accidents, rather than waiting for an
Incident or accident to happen, and
then investigating after the damage
has been done.

e and finding safety deficiencies that
could have been detected beforehand



* Thereactive investigation process and the
proactive risk management process both
consider the same risk controls

* Risk managemeibveforethe occurrence, and,
investigationafter the event

» Risk Management and Safety
Investigation are two sides of the same
coin

* S0 we can utilise basically the same
Investigation methods for both processes



A near miss?




A mid air collision




ontrasts in risk management: 1
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Contrasts In risk management: 2
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Contrasts in risk management:3




Risk Assessment Matrix

Consequence Increas ng Probabil ity
A B C D E
Rating | People Assets| Environ
ment
0
1 Med/low | Med/low
Risk Risk
2 Med/low | Med/low | Med/low | Med/low | Med/low
Risk Risk Risk Risk Risk
3 Med/low | Med/low
Risk Risk
4
)

The colour determines the level of active risk management required




The ‘Bow Tie’ Risk Analysis Method:
- can be used both proactively and reactively as
an investigation method
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Stages in the development and investigation of an organisational accident
Defences

Consequences

- losses
Hazards
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The ‘Bow Tie’ #
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(Adapted from
Reason, 1997)
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Bow Tie Concept
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Using the Bow Tie methodology
Step 1: Select Hazards

are defined as:

Energy sources, materials, or conditions, or anything
that has the potential to cause either one, or a
combination, of the following:

- harm, including, death, ill health and

Injury,

- damage to property or environment,

- production losses

- loss of assets

- loss of reputation

- Increased liablilities



Hazard register

* In managing risks in your organisation, at
the outset, you need to develop a ‘ha:
register’ for your operating environment

e This is a list of the primary hazards
associated with your business



Examples of some typical hazards in the workplace:

eToxic chemicals

*\/ehicles - Weather

« Flammable gases -« Equipment in an un-safe condition

« Flammable liquids * Hot liquids

. Pressure vessels  ° L1ghtning

» Radiation + Machinery

. . - Vehicle in motion
« Working at height



Step 2: Assign

op Event

The Top Event must be assigned for the hazard

under consideration.

The Top Event, Is defined as: ‘The point at which
control of the hazard is lost’, ‘an undesirable
event with potential for harm or damage’.



e |n the case of the ‘toxic chemical’ hazard,
the top event would be a spillage of the
chemical.

e Because this is the point at which the
control of the situation iIs lost, and any
further controls are only able to mitigate
the outcome of the event.



Bow Tie Analysis
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Step 3:ldentify the threats for each hazard

Threats

e Threats represent the failure modes through
which the hazard can materialise

e An agent acting to defeat the “protection” of a
hazard, and cause Its release.

e What can release the hazard ?

« Understanding of the threats Is essential in
order to manage them effectively



* An agent acting to defeat the “protection” of a
hazard, and cause Its release.

e \What can release the hazard ?



Threats — toxic chemical hazard?

e Corrosion of container
* Poor design of container

e Dropping container from
height
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Step 4: Identify the consequences for each hazard

» The ‘consequences’ are the final results that could occur In
the event of the entire accident sequence being realised.

* The “Ultimate Price” paid in the form of one, or all of:
e damage to environment,

asset write off / shut down

hospitalization / death,

reputation and integrity loss

Increased insurance liabllities.

» that is, what will happen in an accident resulting from a loss
of control of a hazard, that is a ‘top event’, and the failure of
the recovery controls



Conseqguences — toxic chemical hazard

e Death or injury from contact with chemical
e Contamination of workpla

* Loss of assets

* Loss of reputation

« Compensation payments
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Step 5: Identify controls for each hazard

Controls

 the controls are the mechanisms or systems that
are in place:

 to prevent threats realising the top event
(preventive controls ) or,

e to recover control following the occurrence of
the top event (recovery controls ) prior to one
of the potential consequences being realised.

« Controls may be equipment or procedural
systems and are required to act as barriers, or
defences, to the event sequences.



Controls for toxic chemical hazard?

* Preventive Controls - before the
top event (spillage)
* maintenance program
 inspection schedule
e chemical handling procedures
e container transport procedures
 Recovery Controls - after the top
event (spillage)
* neutralising chemicals
e personal protective equipment
e emergency evacuation procedures
o Wwater sprays




Bow Tie Analysis
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Step 6: Identify Escalation Factors:

Escalation Factors:

e For each of the independent controls possible
escalation factors need to be identified.

 These can be thought of as threats or
operational issues that could compromise the
effectiveness of the control they affect.
o examples of escalation factors could be: ‘non
compliance with procedures, human error, violation,

ambiguous documentation, time pressure,
unserviceable equipment



Escalation factors for toxic chemical hazard:
preventive controls
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Escalation factors for toxic chemical hazard:
recovery controls




Example of PPE
not fit for purpose:

RAAF F-111 Fuel
Tank Deseal-
Reseal Program
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Step 7: Identify the escalation controls.

Escalation Controls




Escalation controls for toxic chemical hazard:
preventive control escalation factors
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Escalation controls for toxic chemical hazard:
recovery control escalation factors
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Bow Tie checklist

~N o

O ~ WDdhE

Select Hazards
Assign Top Event

dentify Threats

dentify Consequences

dentify Controls — preventive and
recovery

ldentify Escalation Factors
|dentify Escalation Controls:



 Bow Tie Analysis — Bird Hazard



Bird Hazard- consequence
























Bird hazard: the ultimate consequence



A320 ditching, Hudson River, NY, 15 Jan 2009









Bird Hazard — a preventive control



New ideas In safety management:
implications for ISMS



The Bow Tie in airport safety management
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The Bow Tie in airport safety management

Preventive Controls
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Key questions for airport risk management

What controls do we have In place now?
Are they effective?
What can cause them to fe

What are we going to do to stop that
happening?

Example: safe procedures for working at
height on the ramp



The Bow Tie and safety management
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The Bow Tie and safety management
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Investigation Methods Workshop exercise:
Bow Tie checklist

Select Hazards

Assign Top Event
dentify Threats

dentify Consequences

dentify Controls — preventive and
recovery

ldentify Escalation Factors
. ldentify Escalation Controls:
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Questions



