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OBJECTIVES

The aims of this session is to clarify &/or refresh:

B

Safety Management Systems (SMS) in aviation

B

Mechanisms for Wildlife Hazard Management integration
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Concept of Safety

What is safety ?

“Safety Is the state on which the possibility of harm to
persons or of property damage is reduced to, and
maintained at or below, an acceptable level through a
continuing process of hazard identification and safety
risk management.”

ICAO SMM 3rd Edition (Doc 9859) 2.1.1
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...a brief History of Aviation...

December 17th 1903
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... a History of Wildlife Strikes onta) ...

1905: First ever recorded (& intentional!) bird strike by Orville Wright

1912: The first recorded bird strike fatality:

M Aero-pioneer Cal Rodgers collided with a gull which became jammed in
his aircraft control cables before crashing at Long Beach, California.
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.. a History of Wildlife Strikes (ontq) ...
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... a History of Wildlife Strikes (ontq ...

1988: Ethiopian Airlines Flight 604. Pigeons ingested into both
engines during take-off causing aircraft to crash. 35 Fatalities.

1995. Dassault Falcon 20. Crashed in Paris during an emergency
landing attempt. Lapwings ingested into an engine. 10 Fatalities.

2004 - 2008: Emergency landings by KLM, Thomsonfly, Ryanair
following significant bird strike damage.

2009: US Airways Flight 1549. LaGuardia Airport. Hudson River
ditching.
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he Evolution of Safety

INDIVIDUAL FACTORS



The Need for SMS in Aviation
PRO’S

N A professional, systematic way to manage safety
N Asafe operation = an efficient operation

N Provides structure & facilitates cultural change

M Solutions are specific and tailored

. BUT ...

]

Absence of evidence is not evidence of absence — ‘chronic unease’...
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The Need for SMS in Aviation

ATSB 2012 - “recent studies have demonstrated that
well-implemented SMS, especially those where the
organisation invests effort into the SMS, are
associated with enhanced safety performance”’
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The Need for SMS in Aviation

Challenges:

M managing the data mountain
N resources

N expectations — “we are safe”
N dependant on “safety culture !”




Reactive method

The reactive method
responds to the events
that already happened,
such as incidents and

accidents

that we still find.

d

CALCULATIVE

We have systems in place to
manage all hazards.

7

REACTIVE

Satety is important, we do a lot
everytime we have an accidenl.

4

PATHOLOGICAL

Who cares as long as

we're nol caught Patrick Hudson

Safety Culture

i, nical,

gL SN0 Jpeatons of
=P Predictive method
The predictive method
captures
system performance
as It happens in real-
time normal
operations to identify
potential future

i problems
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Conclusions

Today'’s society no longer tolerates airline accidents
SMS is maturing however the organisational accidents continue

Middle management and line supervisors are critical to
reducing latent conditions and growing positive safety culture

N SMS is not a silver-bullet but is essential
to continue improving safety
performance
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http://www.casa.gov.au/

ICAO Annex19 & SMM

Safety Management

~

N

N

]

25 Feb 13, the ‘Council’ adopted & published Annex-19

Annex 19 contains Standards & Recommended Practices (SARPS)
related to responsibilities and processes
underlying ‘Safety Management’ by states

SARPSs applicable to Safety Management f
Q State Safety Program (Chap.3) and
Q Specified aviation service providers and op

Safety Management Manual (SMM)
provides guidance to states, service
providersand operators on the developmen Satoty Managomen
and implementation of SSP and SMS



ICAO ANNEX19 & SMM

Two audience groups:

N States

N Service Providers

State Safety
Promotion

Three distinct Standards:

J

N State Safety Program (SSP)
N Safety Management System (SMS) and
N Management Accountability (data collection, mgt & exchange)
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Key Points SSP vs SMS

A SSP is a system for the n SMS brings structure and

SMS and SSP are:

distinctly different from each other, yet complementary
and

Integrated & tailored to the unique application

but

address specific topics... such as Wildlife Management !!!
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ICAO SMS Framework

Component 1. Safety policy and objectives and planning
Element 1.1 Management commitment and responsibility

Element 1.2 Safety accountabilities

Element 1.3 Appointment of key safety personnel
Element 1.4 Coordination of emergency response planning

Element 1.5 Documentation

Component 2. Safety risk management

Element 2.1 Hazard identification process
Element 2.2 Safety risk assessment and mitigation process

Component 3. Safety assurance

Element 3.1 Safety performance monitoring and measurement
Element 3.2 The management of change
Element 3.3 Continuous improvement of the SMS

Component 4. Safety promotion

Element 4.1 Training and education
Element 4.2 Safety communication

ICAO DOC 9859 — SMM 3rd Ed. 2013




CASA SMS Framework

Component 1. Safety policy and objectives and planning

Element 1.1
Element 1.2
Element 1.3
Element 1.4
Element 1.5
Element 1.6
Element 1.7

Management commitment and responsibility
Safety accountabilities

Appointment of key safety personnel

SMS implementation plan

Third party interface

Coordination of emergency response planning
Documentation

Component 2. Safety risk management

Element 2.1
Element 2.2

Hazard identification process
Safety risk assessment and mitigation process

Component 3. Safety assurance

Element 3.1
Element 3.2
Element 3.3
Element 3.4

Safety performance monitoring and measurement
Internal safety investigation

The management of change

Continuous improvement of the SMS

Component 4. Safety promotion

Element 4.1
Element 4.2

Training and education
Safety communication
CASA CAAP SMS-1(0) (2009)




CASA SMS Guidance Material

N SMS Resources Kit (Booklets 1 — 6)

in Safety behaviours — Human Factors for Pilots

in Safety behaviours — Human factors for Engineers
N Understand SM and SMM — CASA website

7 CAAP SMS-1(0), SMS-2(0), SMS-3(1) & SMS-4(0)

M AC 172-01(0) — Guidelines for Preparing an Safety
Management System (SMS) E




Safety Policy, Objectives
and
Planning
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The Iceberg of Ignorance

- 4% Problems known to
- top management

- :
T . 9% Problems known to
' middle/“/ine” Management

b

74% Problems known to
supervisors

AR A - ' 100% Problems known to rank
£ by and file MX personnel







Foreseeable Hazard and Risk....

“Given the extent of the ice on the pad, the
admitted unknown effect of the Solid Rocket
Motor and Space Shuttle Main Engines ignition
on the ice, as well as the fact that debris
striking the Orbiter was a potential flight
safety hazard”

Challenger 1986
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Foreseeable Hazard and Risk....

“Post-launch photographic analysis showed
that one large piece and at least two smaller
pieces of insulating foam separated from the
External Tank left bipod (-Y) ramp area at
81.7 seconds after launch. Later analysis
showed that the larger piece struck Columbia
on the underside of the left wing...”

Columbia 2003
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Foreseeable Hazard and Risk....

‘The "Awful Sameness" of Major Accidents”
Dr Tony Barrell, former Chief Executive, North Sea Safety

1994 2010
CZAR52 STIKA43

History can (and does) repeat...
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Hazard Definitions

Condition or object with the of causing injuries to
personnel, damage to equipment or structures, loss of material, or

reduction of ability to perform a prescribed function

Anything that could cause harm, damage or injury, or have a
negative consequence, such as bad weather, terrain...etc

A source of potential harm or a situation with the potential to cause

harm
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Risk Definitions

Safety risk is the projected likelihood and severity of the
consequence or outcome from an existing hazard or situation

The chance of something happening that will have an impact on
objectives — measured in terms of a combination of the
conseguences or an event, and its likelihood

The probability and consequences of occurrence of injury, iliness,
disease, damage or loss. (The probability that a potential harm may

become actual.)
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Example - Risk Management Process

Communicate and Consult

Whao are our stakeholders, what are their objectives and how shall we involve them?

Establish

Identify Analyse Evaluate Treat the
the the risks the risks the risks risks
context
What do we What might What this will Which risks How should
need to take happen? — / mean forour need treating we best deal
into account How, when objectives? and our with them?
and our and why? priority for
objectives? attention?
Monitor and Review
Have the risks and controls changed? AS/NZ 31000:2009

AAWHG

ALIAN AVAATION
HAZARD GROUS

D



Hazard ldentification

Hazard
reports

Hazard

Brainstorming I D
. Audit results
\

Periodic

reviews a '
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Hazard Identification

N Wildlife population studies

N Wildlife behavioural observations

N Fauna/Flora studies

_ _ Hazard reports
M Insect analysis

N Wildlife incident reports

N Wildlife strike reports




Hazard Identification

B

3

B

Aerodrome Technical Inspections
(Certified Aerodromes)

Aerodrome Safety Inspections
(Registered Aerodromes)

Wildlife Hazard Management Plan audits
SMS audits
Airline safety audits

Environmental management audits

Audit results

A




Hazard Identification

!

Bl

Bl

Bl

Bl

Bl

Aerodrome Manual procedures
(Certified Aerodromes)

Aerodrome safety procedures
(Registered Aerodromes)

Wildlife Hazard Management Plan procedures
SMS procedures
Standard Operating Procedures

Published Aerodrome Data

Periodic reviews

A




Risk Assessment
1ISO: 31000, AN/NZ: 31000

N Likelihood: probability of an event, chance

N Consequence: outcome of an event

A
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Risk Assessment - Tools

J

Jl

‘Bird Risk Assessment Model for Airports & Aerodromes’
(AAWHG, University of Adelaide, Adelaide Airport)

‘A protocol for bird strike risk assessment at airports’

plus many many more...

(Dr John Allan, IBSC)
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Safety Risk Assessment Matrix — ICAO Smm (Doc 9859)

RISK SEVERITY

RISK Catastrophic Hazardous Major Minor Negligible

PROBABILITY

A B C D E
Frequent 5 5D 5E
Occasional 4 4D 4E
Remote............. 3 3D 3E
Improbable 2 2A 2B 2C 2D 2E
Extremely
Improbable........ 1 1A 1B 1C 1D 1E
Risk Levels

Unacceptable Risk: 5A, 5B, 5C, 4A, 4B, 3A — High Risk — Cease operations, additional controls/defences required, further
risk analysis required.

Tolerable Risk: 5D, 5E, 4C, 4D, 4E, 3B, 3C, 3D, 2A, 2B, 2C, 1A — Moderate Risk — Management decision required, further

risk analysis recommended to further reduce risk, if possible.

Acceptable Risk — 3E, 2D, 2E, 1B, 1C, 1D, 1E — Low Risk — Acceptable risk as is, no further risk reduction required.




. some Risk Analysis - techniques

M Risk Ranking Analysis

N Damaging Strike Analysis

Causation/Network Theory (Bow-tie) Analysis

Event/Outcome Analysis (Advanced)

2
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Risk Rankings & ALARP

Risk Magnitude

Intolerable region

The risk is
unacceptable
at any level

I |
As I \""\._
Low [ .._\____\ - f
AsS :  Tolerable region
Reasonably y |

Practicable ¥

\

The risk is
acceptable
based on
mitigation.
Cost benefit
analysis
IS required.

The risk is
acceptable as it
currently
stands




Damaging Strike Analysis Recipient's

/ boundary

Hazard : : Recipient
Space
transfer
NEEERINN
/‘ Viner, 1991

Hazard control
mechanism

2

AAWHG

AUSTRALIAN AVIATION
WILDLIFE HAZARD GROUP



Bow-tie Analysis (method):.

LOSS OF CONTROL

5/

\/

Consequence
Consequence

S
4 =
P m
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S >
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CONTROL MEASURES RECOVERY MEASURES
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Bow-tie Analysis (Example):

Threat 1: Aerodrome located within
movement corridors commonly used
by bird movement

Threat 2: Bird activity present in
vicinity of a runway

Threat 3: Aerodrome operator fails
to effectively manage bird
attractants at their aerodrome

Threat 4: Aircraft operating in
proximity to the bird hazard

Operating
aircraft
unable to
take
evasive
action

/ Aircraft misses bird(s)

Aircraft strikes bird(s) but is undamaged
and can maintain safe operations

Aircraft subject to minor damage
however can maintain safe operations

Aircraft subject to significant damage and
ability to operate safely is compromised

\ Aircraft subject to catastrophic damage
and cannot maintain controlled flight

A
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Event Analysis:

Event 4: Ibis
attracted to
runway
environment

Event 5:
Aerodrome
operator unable
to remove the
Ibis hazard

Event 6: Ibis
hazard not
communicated
through
NOTAM or AIP

Event 7: Ibis
hazard not
detected by
operating
aircraft

Ibis present in
vicinity of
runway

Event 2:
Environmental
condition
triggers flight
response

Aircraft
operator not
aware of Ibis
hazard

Event 3
Aircraft
required to
use runway

Ibis airborne
within
runway
environment

Aircraft
operating
within runway
environment

Event 1: Ibis
unable to avoid
operating
aircraft

(Top event)

Operating
aircraft
strikes an
airborne
Ibis
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Outcome Analysis

Aircraft propulsion
systems can maintain
adequate thrust?

Aircraft systems and
avionics continue to
function adequately?

Airframe structure can
maintain adequate lift?

Crew are adequately
trained to respond to

strike condition?

YES
Control surfaces

maintain adequate
function?

YES

(Top event) YES

Operating

YES

YES

aircraft

strikes an
airborne
Ibis

OUTCOMES:

Aircraft subject to nil or minor
damage however safe
operations can be maintained

Aircraft remains functional
however flight safety remains
compromised

Aircraft subject to significant
damage and ability to operate
safely is compromised

Aircraft subject to catastrophic
damage and cannot maintain
controlled flight

Aircraft subject to catastrophic
damage and cannot maintain
controlled flight

Aircraft subject to catastrophic
damage and cannot maintain
controlled flight
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The Reason Model of Accident Causation

ACCIDENT CAUSATION MODEL

First promoted by ICAO in 1993

Led to development of SMS
regquirements

/" The Swiss Cheese Model of
Accident Causation

Some holes due
to acthve fallures . s

KSuccesslve layers of defenses, bamlers, & safeguards )

Amendment to SARPs to implement SMS to

contracting States

A
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THE REASON MODEL

Organisational
Factors
(Latent
Failures)

8

Individual /
il*._Tea Actions
(Unsafe Acts)

Adverse OQutcome

Absent / Failed

Qetences p E




Key Risk Management Principles

J

Do not tolerate unnecessary risk

J

Tolerate risk only when the benefit
clearly outweighs the cost

D]

Risk decisions must be made at the appropriate level

2
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The Management Dilemma
Safety space

Financial
management =

Bankruptcy "\

Protection

| Safety
management

James Reason

Production




SMS Training And Education

N For an SMS to be effective it needs to be supported

B

D]

by appropriate training and education programs

All staff and third party contractors should receive
safety training to understand their responsibilities
within the organisation’s SMS

Consideration should be given to SMS induction

training and refresher training E
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A final theme to ponder...

N

J

J

SMS is just another management system

Business need effective management systems to
achieve objectives

Management systems are hence integral to the

workings of a business
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A final theme to ponder...

Is your SMS working for you??

2
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