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SAFETY IS IN YOUR 
HANDS
Again, I have the privilege to open an 
edition of TOUCHDOWN, presumably 
as my role as the Chair of the 
AIRSAFE Board allows me insights 
into how the Navy’s AIRSAFE Safety 
Management System (SMS) is 
travelling. Such an opportunity puts 
the onus on me to make sure I impart 
an effective message; and I feel this 
responsibility keenly. 

Firstly, the Navy’s AIRSAFE SMS is 
proving to be effective at identifying, 
recording, analysing and correcting 
safety concerns in a timely 
manner – that is the good news. 
Notwithstanding AIRSAFE’s apparent 
effectiveness, the Board members 
continue to wrestle with an apparent 
paradox. Some of these concerns 
arise relatively frequently despite 
good work in identification of causal 
factors, active marketing of findings 
and adoption of corrective actions 

including the deliberate raising of 
general awareness to limit future 
occurrences. 

Yet to the Board’s consternation, 
instances experienced in one 
squadron continue to pop up within 
short time frames in other squadrons 
(and sometimes even within another 
watch on the same squadron). 
Some might argue this arises from 
increased awareness and associated 
increased reporting; a comforting 
conclusion in some ways. Whilst this 
may well be a factor, it does not face 
the more realistic probability that 
such repetition has a more insidious 
basis; human nature. 

We all suffer from a degree of 
complacency, especially when 
something happens which is not in 
our immediate proximity. The trouble 
is, the greater Fleet Air Arm is our 
proximity! Time and time again, 
the same causal factors arise and 
in some cases only hours after 
being briefed. At all ranks and in 
all activities, we need to pay close 
attention across the whole of our own 
back yard … and keep a weather eye 
on the world outside. Considering 
yourself somehow insulated from 
such an incident happening ‘on my 
watch’ is a trap; I see it as ‘the 
complacency trap.’   

Perhaps you might ask, is it the 
case that the classic approach to 
corrective action, which has served 
us well for generations, is no longer 
working? This approach seeks to 
identify, analyse, understand causes, 
evolve mitigation and corrective 
action, actively inform those in 
such environments in a feedback 
loop which seeks confirmation and 

Foreword
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establishes increased long term 
awareness. Is this approach no longer 
effective? Why then does it appear to 
not always work?  

Of course it works! But what this 
framework cannot do, is make 
participants in the system, that is 
‘you,’ make appropriate decisions. 

Human nature relies on your ability 
to choose appropriate responses 
… and if you allow complacency to 
colour your thoughts, it will colour your 
actions; complacency is dismissive; in 
aviation that is dangerous. In practical 
terms, don’t allow the thought that ‘it 
won’t happen on my watch’ limit your 
actions – in fact as soon as you hear 
yourself say this, actively re-phrase, ‘I 
will not let it happen on my watch’ and 
act accordingly to ensure it doesn’t.  
AIRSAFE relies on participants taking 
action – safety does not reward 
passivity. 

So may I commend the articles in 
this edition to you, they have valuable 
insights worth taking onboard, 
and may I congratulate those who 
stepped up to do something positive 
to enhance safety … they were not 
complacent, and in consequence have 
made a constructive contribution to 
your safety. 

Perhaps then, it is appropriate to 
reflect on the most fundamental 
lesson of all; whilst AIRSAFE provides 
the framework for managing safety 
in your environment, we are all 
participants, all contributors. Clearly, 
safety outcomes are actually in your 
own hands. 
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It is indicative of the pace of business 
in the latter part of the year that we 
have had to combine the second and 
third TOUCHDOWN magazines into 
a combined special issue. With the 
cultural change activities across the 
force, multiple class B investigations 
involving all types (including UAS) and 
the challenge of looking at the 553 
ASRs (so far) to look for emerging 
trends, to say that 2019 has been a 
busy year in the safety space is an 
understatement.  So apart from a 
list of reasons why your ASR actions 
haven’t been processed as fast as 
they could be by us at FAASC what 
does this mean? 

You can see by the broad range 
of high quality articles and well 
deserved BZs in this issue that 
people are not only sharing their 
stories about incidents, but also and 
most importantly, they are asking 
the question ‘’Why?” and not just 
stopping at attributing it all to the 
actions of the aircrew/maintainer/
ship etc (although clearly in some 
cases this may be appropriate). This 
means that as an organisation we are 
learning that unless we understand 
the systemic conditions that are 
contributing to incidents, they will 
happen again. 

Similar to NGN, learning from 
incidents and acting on lessons learnt 
is a cultural journey. For those who 
have been serving over the 10 years 
since NGN was introduced, there is 
progressively less evidence of the pre-
NGN culture in the way that Navy does 
business. Thanks to this persistent 
cultural change program, over this 
time it is now the way we do things 
and is still progressing. Sound a bit 
like a generative safety culture? To 
carry this across to the Fleet Air Arm, 
we are emphasising the concepts 
of accountability, attention to detail, 
valuing your signature, plan BEEF, 
3D and other excellent initiatives to 
change culture by addressing the 
systemic ‘Why?‘ identified from both 

ASR investigations and input from all 
levels of the FAA. The effectiveness 
and longevity of these changes is 
dependant on the people in the 
system living them and contributing to 
the continuous development needed 
as we find out how the FAA Aviation 
Safety Management System interacts 
with the upcoming changes in the 
structure and roles of the Navy.

These changes are (as discussed 
at the recent SeaPower conference) 
going to be significant with new 
equipment bringing new capabilities 
which in turn will provide us with 
new safety challenges. This is where 
communication comes in. Without the 
input from all levels in the SMS we 
won’t identify these new challenges, 
the ‘Why’ behind them and what to do 
about them.

I would like to take this opportunity 
to thank the staff at FAASC for their 
incredible hard work and advice 
throughout my first year as FASO, 
coping with the short notice changes 
and responding to it all with a sense 
of humour.

Editorial
CMDR D COOPER, RAN
FLEET AVIATION SAFETY OFFICE
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Bravo Zulu

ABATV C GREEN
ADFA

In May 2017, ABATV Green demonstrated an exceptional 
level of integrity, technical knowledge and commitment 
to safe work practices in identifying an unnecessarily 
hazardous chemical in use on the MRH-90 and instigating 
an investigation which resulted in substitution for a less 
harmful material. AB Green made the discovery whilst 
conducting routine work as part of the Tech Mastery 
Program on the MRH-90 Taipan at Airbus Brisbane. AB 
Green correctly identified that the sealant in use was 
flagged as extremely dangerous within ChemAlert, noting 
a number of fatal or extremely toxic side effects if used 
incorrectly. Immediately AB Green stopped work to consult 
his supervisors, and also had the foresight to immediately 
notify other units of his discovery to ensure their own 
safety as well as his own. Through AB Green’s vigilance 
and effort, the highly dangerous sealant has now been 
removed from all Airbus DM chemical lockers, is no longer 
approved for use on the MRH-90, and has been replaced 
by a much safer alternative.

AB Green’s actions exemplify the Navy values and 
signature behaviours whilst representing the Navy in the 
Tech Mastery program. ABATV Green should be extremely 
proud of the outcome of his efforts and the contribution 
made to aviation Safety within the Royal Australian Navy, 
and the wider Australian MRH-90 Fleet.

BZ ABATV Green

ABATA J PLOWMAN
HMAS ADELAIDE

Embarked in HMAS Adelaide during MRH-90 FOCFT Phase 
3 in April 2019, ABATA Plowman was tasked with the 
replenishment of the Number one hydraulic system during 
a Before Flight Inspection. Upon opening the FWD sliding 
cowling of the aircraft, AB Plowman noticed a rag sitting 
under the number 2 power control module on the opposing 
side of the aircraft. AB Plowman’s attention to detail in this 
regard is outstanding and is a perfect example of how the 
three foot rule is effective. Had this rag gone unnoticed 
and the aircraft had been flown, the rag could have become 
entangled in the Remote Accessory Gearbox Shaft or even 
caught fire due to high temperature equipment in the vicinity.

ABATA Plowman is to be commended for this discovery and 
his attention to detail during a routine replenishment task.

BZ ABATA Plowman
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ABATA S VAN TER HORST
808 SQUADRON

Embarked in HMAS Adelaide during MRH-90 FOCFT Phase 
3 in April 2019, ABATA Van Ter Horst was conducting a 
Before Flight Inspection. During the inspection AB Van Ter 
Horst noticed the Number one Hydraulic system level was 
low. Upon opening the FWD sliding cowling and carrying out 
an inspection she discovered the Pole Strap of a Working 
at Heights harness sitting on the deck directly below the 
reaction Torque housing of the LH engine. AB Van Ter Horst 
notified her supervisor immediately. 

In discovering this item during a routine replenishment task 
AB Van Ter Horst has shown superior attention to detail 
by inspecting the surrounding area. As a result of this 
discovery, 808 Squadron and its flights have implemented 
a change to the way the Working at Heights harness and 
Pole strap are accounted for to prevent reoccurrence.

BZ ABATA Van Ter Horst

ABATA C TREMLETT 
816 SQUADRON

On 15 Mar 19, following Exercise OCEAN EXPLORER 19 
and a HQ-FAA directed Safety Stand Down, ABATA Tremlett 
demonstrated pristine maintenance practices whilst 
undertaking a Daily Inspection (D/I) on area two of N48-
007/907. During his inspection, ABATA Tremlett identified 
three cotter pins missing from the Tri-Pivot Bolt connection 
at the AFT Tail Rotor Quadrant Push Rod which connects to 
the Tail Rotor Servo. The inspection of these bolts is not 
specifically detailed in the D/I and the location is renowned 
for access challenges and poor visibility.

The diligence, discipline and detail of AB Tremlett 
prevented the potential loss of an aircraft and its aircrew. 
With heightened senses, AB Tremlett approached his task 
more purposefully, taking additional time and expanding 
the scope of what was a routine inspection. By applying 
a “3D” approach to his task, AB Tremlett discovered the 
latent abnormal condition after it had flown 88.5 AFHRS 
and been subjected to two R12 inspections.

ABATA Tremlett’s performance on this day has set the 
standard for all MH-60R maintenance activities. In 
particular, his ability to reflect on the themes of the safety 
stand down and apply this to his daily duties by adherence 
to standards, timeliness, and task requirements.

BZ ABATA Tremlett 
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Bravo Zulu

LSA S GREENLAND
725 SQUADRON

On the 05 Jun 19, SENSO trainee LSA Greenland was 
preparing the cabin section of MH-60R Gauntlet 913 for 
a night syllabus event during a rotors turning refuel (RTR). 
During this activity, under low light conditions and through 
a contaminated sight glass, LSA Greenland discovered 
the Transmission Pressure Differential Indicator (PDI) 
had popped, indicating the first-stage filter has become 
contaminated and a pressure differential exists. LS 
Greenland reported this defect to the Pilot who confirmed 
the popped PDI with the QAI thence immediately cancelling 
the sortie and safely returning the aircraft to maintenance.

If not for the due diligence of LSA Greenland, it is likely 
that a bypass of the main transmission first stage oil filter 
would have occurred in-flight, reducing the redundancy 
systems within the MH-60R. This has potential to cause 
catastrophic complications in-flight. LSA Greenland is 
commended for his professionalism and attention to detail 
in identifying and reporting this defect.

BZ LSA Greenland

POATA J THOMPSON
816 SQUADRON

On 26 Mar 19, whilst detached to the HSF at HMAS Stirling 
as part of Flight 7, POATA Thompson was assisting Flight 
8 by performing STI-MH60R-062 Independent Inspections 
on the main rotor head and flight controls of their MH-60R 
Seahawk. On completion, PO Thompson independently 
undertook a final inspection. During this he identified 
the Aft Bridge Support Dowel Pin Bushing was missing. 
Anticipating the consequences to flight safety, PO Thomson 
reported the defect immediately. The Dowel Pin Bushing 
is almost entirely obscured and not routinely inspected 
by Flight or Squadron maintenance personnel. The part is 
only identified in depot level maintenance documentation, 
whereby the level of inspection criteria applied by PO 
Thompson was considered to be beyond the requirements 
expected in the conduct of his inspections.

Had the defect gone unnoticed, it had the potential 
to degrade operation of the Flight controls and cause 
vibration and or damage to the aircraft. PO Thompson has 
demonstrated a level of expertise and professionalism 
above that expected of his position. POATA Thompson 
should be proud of his contribution towards safety in the 
aviation environment.

BZ POATA Thompson 
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LEUT G VEJRYCH, RAN
808 SQUADRON 

In June 2019, LEUT Vejrych demonstrated exceptional 
application of problem solving skills and attention to 
detail while investigating ASR19050977 – Incorrect After 
Operation Data during AMCO review. As incorrect AOP 
data entry has been a recurring issue at 808 Squadron, 
this investigation was an important contribution to the 
continuing airworthiness of the MRH-90. The entry of 
incorrect AOP data has the potential to corrupt the lifing 
data on critical components. By building on previous AOP 
ASRs and providing additional clarity and identifying better 
defences, LEUT Vejrych has made a significant contribution 
to the continued safe operation of the MRH-90.

BZ LEUT Vejrych



Uncontrolled Tools - It’s Just  
Not Good Enough
CPOATV A BATHE
HMAS ARUNTA

In hindsight a lost tool seems to be 
a pretty simple case. However, this 
incident was less than simple, not only 
was the breakdown on tool control 
a significant eye opener, but the fact 
that the tool had been overlooked by 
a number of personnel (aircrew and 
maintainers alike) for at least one 
flight and a number of Inspections (BFI, 
Turnarounds plus aircrew walk around) 
Is frankly, just not good enough. 

There is a significant amount of 
training, policy and procedure in place 
to ensure tools are controlled at all 
stages of maintenance. In addition 
there are multiple audits, checks 
and balances that are in place to 
ensure an incident like this will not 
eventuate. However, this incident 
clearly highlights how even the 
simplest tasks coupled with minor 
breakdowns in compliance can lead to 
a significant incident.

What Happened 
Whilst conducting an aircraft wash 
down a member of the flight noticed 
something not quite right with the tail 
bumper assy. There appeared to be 
something wedged in the Tail bumper 
assembly and so he proceeded to 
take a closer look. His keen eyesight 
was indeed correct, upon closer 
inspection he identified the item as 

the tool used on the Stabilator (Stab) 
lock pins for folding.

The tool had conveniently wedged 
itself in the H section of the tail 
bumper strut assembly and took 
reasonable force to be removed. The 
tool and the aircraft were thoroughly 
inspected and the tool was identified 
to be from a DI Kit, which was also 
checked for any other missing 
tools - thankfully all tools were now 
accounted for.

After being found, photos were taken 
of the tool and the flight were briefed. 
Aircrew and Maintenance personnel 
were understandably shocked that 
the tool could be found on the aircraft 
not to mention the location in which it 
was located. 

It was thought that the tool had 
most likely remained there since the 
stab had been last folded during the 
conduct of an STI and had flown at 
least once. It was extremely lucky the 
tool had remained in that position 
as the aircraft had conducted a 
significant amount of flying which 
included DLPS and tactical flying 
in support of OCEAN EXPLORER at 
Lancelin during the previous flight.

As a result of the incident a full 
inventory of the tools and tool 
boxes was conducted and thankfully 

there were no further incidents or 
discrepancies with the tools.

Why it happened
It was extremely important to 
determine how this incident had 
occurred. The tool in question is part 
of the DI Kit, which whilst embarked 
is usually strapped to the blade 
fold equipment and is mainly used 
during the Tail and Stab fold and 
spread evolutions and during the 
BFI. When the kit has been used 
the Trade supervisor is required to 
check it on completion. This was a 
robust process and had worked for 
this flight, a number of other flights 
and included Bravo flights over a 
number of decades. However, there 
was one major flaw in this system 
and the flight found the hole which 
unfortunately lead to this incident. 

The flaw to the system whilst ashore 
is that there are tools available (not 
in the DI kit) to fold/spread the tail or 
stab assy, the DI kit was not required 
and therefore no checks were 
conducted on the kit. So when it was 
used during the stab fold evolution 
and then inadvertently placed on the 
aircraft the important aspect of tool 
control broke down. The TP should 
have made either a discrete entry or 
signed out the DI Kit in the register, 
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the TS should have also instructed 
or challenged the use of the tools 
and made sure the principles of tool 
control were being adhered to.

The use of this particular tool and the 
fact it had been placed on the aircraft 
in the area H section of the tail 
bumper strut assembly was fraught 
with danger. If the TP had placed the 
tool on the floor or returned it to the 
kit on completion, this incident may 
have never eventuated. 

There was sufficient opportunity to 
find the tool during BF/TA inspections 
by the three maintenance personnel. 
Additionally, the aircrew walk around 
failed to uncover the tool.

After a significant amount of soul 
searching it was clear that the 
important aspects of tool control 
were not as robust as they could have 
been. Discussions with other Flights 
revealed that some of their processes 
may have led to a similar incident if it 
had not been reported.

As a result of this incident tool 
control procedures are now applied 
to any tool, tool box or items of test 
or support equipment. In the event 
of a tool box being required, it is 
signed out and an entry is placed 
on CAMM2. The items of the DI Kit 
are now checked before each flight 
whether ashore or afloat.

Personnel 
Reflections
Once all the flight was made aware 
of the incident and the location of 
the tool, there was some discussion 
as to whether personnel were 
conducting the BF or Pre flights with 
enough diligence! Please note, the 
tool was located in a position which 
was significantly obscured and the 
aircrew were required to check the 
bumper strut pad. The tool was 
less than 12 inches from the area 
inspected, but would have been 
completely obscured as the tool was 
lodged in the H section of the tail 
bumper strut assembly.    

In brief the key aspects of the 
incident are as follows.

Failure 1 – TP used a tool that was 
not tagged or sufficiently controlled

Failure 2 – TS failed to check and 
ensure the correct usage of tools by TP

Failure 3 – TP placed the tool on the 
aircraft

Failure 4 – Tool Control was not 
checked 

Failure 5 – BF were conducted, by 
multiple personnel and failed to 
detect the Tool

Failure 6 – TA were conducted by 
multiple personnel and failed to 
detect the Tool

Failure 7 – Aircrew walk around was 
conducted by multiple personnel and 
failed to detect the Tool

Failure 8 – Flight failed to ensure they 
had robust procedures for tool control 
with the use of the DI Kit

FASO Comment:

This incident highlights the insidious 
nature of organisational and cultural 
factors that result in (in this case 
luckily minor) incidents. The well-
established defences provided by 
tool control procedures although 
used successfully elsewhere were 
bypassed by the use of a tool box, 
which was subject to checking but 
only in a different context. The 
final defence of inspections by 
maintenance personnel and aircrew 
also failed presumably because it 
was not expected to be possible 
with tool control in use that a tool 
could be on the aircraft.  Regular 
questioning of why we are doing 
things ‘that we always have done’ 
(for a number of decades as the 
author mentioned) is one way this 
issue can be combatted. Thanks 
to the maintenance personnel for 
discussing their part of this incident, 
enabling one of the best defences - 
communication - to take place. 



Unconscious Bias and its Affects
CPOATA M FALT
HMAS ADELAIDE

Until being asked to write this article, 
I had no idea what Unconscious Bias 
was. I had no understanding of how 
it could, and has affected me as an 
Aircraft Maintainer and Leader, and 
how it influences all of our decision 
making on a daily basis and in doing 
so, can negatively impact aircraft and 
personnel management.

Bias is a normal human prejudice 
that we all have, regardless of how 
fair-minded we consider ourselves 
to be. It is the associations and 
automatic assumptions (negative 
or positive) that everyone makes 
about other individuals, groups, and 
situations based on stereotypes 
rather than deliberate and logical 
considerations. Better management 
of bias in the Fleet Air Arm can 
increase our creativity, performance, 
support effective communication and 
work fulfilment.

Unconscious bias or “hidden bias” 
is created and reinforced by our 
background, cultural environment 
and personal experiences. It should 
be noted that the environment we 
are all inculcated in throughout our 
training has a strong influence on 

our collective biases. It is often 
interpreted as the first impression 
and intuition we have when interacting 
with other people and situations. 
Unconscious bias is deeply ingrained 
into our thinking and emotions and is 
outside of our control. 

How do you know what you know? 
Suppose you are about to conduct 
a maintenance task, a task you 
have done hundreds of times, let’s 
call it a B/F. During the conduct of 
your inspection you discover a small 
impact mark on the Main Rotor Blade. 
You think back about all the B/F’s you 
have ever done and remember you 
have seen these kind of marks before 
and last time it was well within limits. 
So off you go and continue with your 
inspection and complete the B/F, little 
did you know the limits for damage to 
the blades have recently changed via 
amendment and you have just sent a 
U/S aircraft flying. Quite often, simply 
asking yourself “How do you know 
that?” is not only a good thing to do, 
it’s also the right thing to do. It may 
seem like I am stating the obvious, 
but I frequently witness instances 
where peoples interpretations of 

something are presented as fact 
and received by the collective as 
being factual without questioning the 
validity. So before dismissing this 
piece because you think I’m simply 
stating the obvious, please test the 
heuristic by asking yourself: “How do I 
know that?”

How do you know what you don’t 
know? Over the last couple of years 
I’ve had the opportunity to get to know 
some excellent leaders within the Fleet 
Air Arm. The one thing they all have in 
common is self-awareness. People who 
succeed in the Fleet Air Arm are there 
because they know they don’t have 
all the answers and are receptive to 
continuous learning and improvement. 
They surround themselves with 
people/systems which can help them 
in their time of need in their areas of 
weakness. They know what they don’t 
know. It’s called “Self Awareness.”

“High Flyers” are very susceptible 
to not being self-aware. They are 
told they are good at their jobs by 
people across all ranks and this can 
push them down a path of not being 
able to identify their weaknesses or 
when they have been overloaded. 
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Self-reflection is important, no one 
knows everything and being able 
to identify your faults and putting 
systems in place for those failings is 
what I consider a true “High Flyer.” 
Knowing what you don’t know in order 
to reach the next level of success 
in your career, it’s worth making an 
effort to uncover what you don’t know 
and/or what you may not do as well 
compared to others. I guarantee 
there’s something even if your career 
appears to be going smoothly.

In-group vs Out-group bias. This form 
of bias is the tendency for people to 
give preferential treatment to others 
they perceive to be members of their 
own groups. A perfect example of 
this is the age old ATAs vs ATVs. As 
a leader over the years I can recall 
numerous occasions where I have or 
may have given preferential treatment 
to my fellow ATAs due to the simple 
fact of their trade. In hindsight this 
is ridiculous—someone’s trade is no 
reflection of the person they are or 
their work ethic. As I have grown over 
the years as a leader, I have come to 
the realisation that one trade is just 
as important as the other and as a 
Maintenance team we cannot achieve 
the capability without each other. A 
recognition that I had perpetuated this 
bias, acknowledges that I may have 
been inadvertently creating an ‘out 
group’ of half of my workforce! No one 

looks forward to a day’s work for a 
boss that does not value them and as 
corny as it may sound “respecting the 
contribution of every individual” goes 
a long way to resolving this issue. 

Confirmation bias. This is the 
tendency to search for, interpret, 
focus on and remember information 
in a way that confirms one’s 
preconceptions. Well where do I start 
here? Recently on the Flight aircraft 
the pilot reported the Rotor Brake 
unserviceable due to exceedance of 
the time limits that the brake took 
to stop the rotors which should be 
less than 15 seconds. We conducted 
a bleed on the system and sent 
it out for an MCF. During the MCF 
the pilot recorded multiple rotor 
brake stopping timings above 15 
seconds. The aircraft at this point 
really needed to be serviceable for 
FOCFT and I had heard previously 
that GLIMS data could be used for 
the timings. I questioned the use of 
the timings reported in GLIMS from 
the aircraft (which were less than 15 
seconds) to assess it serviceable 
with the Airbus Field Service 
Representative. Through investigation 
we discovered that this data was not 
authoritative and the Rotor brake 
was deemed unserviceable. Upon 
reflection, had I have not checked 
with Airbus I would have fallen into 
the confirmation bias trap.

Halo effect. Is the tendency for a 
person’s positive or negative traits 
to “spill over” from one personality 
area to another in others perceptions 
of them. We see this all the time 
without knowing it. A perfect example 
of this is that because the person is 
a good maintainer they will be a good 
leader which we know is not always 
the case - the two are totally different 
skill sets. Look around your Squadron 
critically, you will see examples of 
this. Perhaps you will be an example 
of this!

Despite not being part of our 
conscious awareness, unconscious 
bias can have a significant influence 
on our behaviours and decision 
making in the workplace. Everyone 
needs to identify and understand 
their own unconscious bias to 

develop a more inclusive workplace 

where decisions are made based 

on evidence and facts, rather than 

intuitions and hunches.  

FASO Comment:

Thankyou CPO Falt for taking the time 

to state the obvious, which as you 

excellently point out in this article 

is far from obvious and well worth 

highlighting. Bias applies across 

all areas of the FAA be it Aircrew, 

Maintenance, Logistics or in the HQ.



Missed Checklist
LCDR R MCERLEAN, RAN
NPCMA

As an MH-60R Flight Commander and 
HWI who has flown in three different 
operational aircraft with three different 
Navies; it is with some embarrassment 
that my first submission to 
TOUCHDOWN is not a tale of death 
defying derring-do, but a simple error 
in checklist management. While 
embarked in HMAS Melbourne, I was 
preparing for launch and racing through 
my checks to make sure we got off 
on time. It was only as I brought on 
the hydraulic leak test following rotor 
engagement that the pilot paused and 
said ‘I think we’ve missed something.’ 
At this point I thought about what was 
happening with our start sequence, 
and looking down at my checklist 
went back a few pages to the series 
of checks I had failed to read out and 
complete before starting the engines. 

How did I miss an entire page of 
checks doing a start sequence I have 
done a hundred times? I believe it 
is because my mind was elsewhere 
and not on the task in front of me, 
allowing auto-pilot to take over. 

Following a successful port visit 
to Qingdao China for the PLA-N 
International Fleet Review, we had 
quickly changed from international 
engagement mode to real-world 
operations with two sorties being 
flown every day. The error occurred 
during launch on day three of our 
Operation which had certainly 
proven to be a complex and dynamic 
environment in the preceding 
two days. This has resulted in 
considerable pre-mission planning and 
post mission analysis which, coupled 
with day into night flying, had already 
begun to take its toll physically. Aside 
from the Operational induced planning 
considerations, there was the usual 
everyday goings-on that as Flight 
Commander I was doing my best to 
stay abreast of. On this particular day 
I was eagerly awaiting signal approval 
for the use of our RSD chock and 
recall having a conversation with the 
FSMS about the flying program later 
in the week even as I prepared to get 
into the aircraft. There was also the 
building frustration that an apparent 

pedestrian effort from the Flight Deck 
Team’s preparation for Flying Stations 
would result in us getting off late. 

I made my way to the aircraft, 
completed my walk around and 
strapped in. I ran through the pre-start 
checks as best I could until I reached 
the point where I needed the pilot 
present to continue, then waited as 
I again checked our progress on the 
launch timeline. When he arrived 
at the aircraft I called through the 
checks as he strapped in making sure 
his selections were correct before 
starting the APU and completing the 
pre-start checklist. It was here that my 
inattention would catch me out when I 
completed the first three items of the 
Systems Checklist without adequately 
pausing to indicate I was starting a 
new checklist. As the first three items 
appear on the bottom of the pre-
start checks, I turned the page to be 
confronted with the No Rotor Brake 
Start Procedure, the page opposite 
it being blank. I immediately said to 
myself ‘we need a rotor brake start’ 
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so turned the page to the appropriate 
Rotor Brake Start checklist. What I 
had missed was that two pages were 
stuck together and I had gone from 
point three of the Systems Checks 
to the Engine Start Checklist without 
realising I was missing a significant 
number of checks. My focus was on 
the fact the No Rotor Brake Start 
checklist was incorrect for our start 
sequence, rather than the fact I 
wasn’t even up to this part of the 
sequence. Not realising my error I 
signalled to start engines and once 
approved, commenced the engine 
start sequence. As we commenced 
the Post Engagement Checks my error 
became apparent. 

As embarrassing as this error was 
personally, it was a valuable learning 
experience across a number of 
areas for the whole crew when it was 
reflected upon for the ASR. First of all, 
the sense of urgency I had induced in 
getting us off the deck in 45 minutes 
was entirely mental; there was no 
tactical requirement to be off the deck 
by a certain time. My frustrations 
at a seemingly pedestrian Flight 
Deck Team who were two minutes 
behind the usual timeline was due to 
different personnel in different roles. 
They were ensuring redundancy by 
training people for different positions, 
but I had only seen the delay. My 
slavery to a fictitious timeline had 
increased my stress and reduced my 
performance which would ultimately 
contribute to a more significant delay 
than ever would have occurred due to 
the time lost to training personnel.

Secondly, there was the distraction 
I had allowed myself to fall prey to 
in the lead up to the flying serial. 
This was the third day of operations, 
and it had certainly been a more 
demanding type of flying than we had 
experienced for some time. There 
was a lot to consider and I had not 
sufficiently allowed myself to get into 
‘the bubble’ before I strapped into 
the aircraft. I was concerned with 
receiving approval for the use of an 
RSD chock to aid our straightening 
process at the end of the day’s flying 
and was checking email and signal 
traffic as I walked to the hangar. 
When suiting up into my Cold Weather 
Flying Suit I was discussing the flying 
program for the next few weeks, when 

we would schedule aircraft washes 
and what would happen if we didn’t fly 
the hours planned before the phase 
service was due to commence. I was 
thinking about what might happen 
in the sortie and how much post-
flight administration would result 
from it. And I was thinking about how 
annoying it is to get off late for no 
apparent reason. 

Finally, as I am sure some readers 
have already figured, I was not the 
only person in that aircraft so why 
didn’t anyone else speak up? In fact, 
as luck would have it, all six of the 
aircrew were involved in the start 
sequence with the two non-flying crew 
manning the LSO and HCO stations 
and yet nothing was said until the 
post engagement checks. It turns out 
the aircrewman did say something 
to the effect of ‘winch check’ as I 
was going for an engine start but I 
foolishly thought he meant he was 
still strapping in after the winch 
check, so simply confirmed everyone 
was strapped in. In hindsight it 
was a fantastic example of when 
to speak up when you’re unsure or 
unhappy and how the use of graded 
assertiveness can get the message 
across. It was noted that the winch 
check wasn’t completed before we 
commenced the engine checks, but 
this didn’t equate to the raft of checks 
being missed, rather an assumption 
we would do the winch check later. 
The prompt from the aircrewman was 
dismissed as I didn’t understand the 
context of his input because in my 
mental model what we were doing 
had nothing to do with the winch. 
By continuing to question until he 
had an adequate answer I may have 
realised my error sooner. Not to shift 
the blame to the aircrewmen in the 
back, the pilot also thought something 
wasn’t quite right and was thinking 
how well we were doing making up 
time but again didn’t vocalise their 
thoughts. The LSO who had been busy 
on the headset copying numbers and 
confirming SHOL, also thought we had 
done well to recover so much time in 
the launch sequence. The HCO had 
just handed over from the DMLO prior 
to the engine starting and did not 
have any indication on what had been 
missed prior to their handover. After 
the fact it appears everyone had a bit 
of a niggle in the back of their mind 

that something wasn’t quite right but 
it wasn’t until the Post Engagement 
Checks that it became apparent and 
concerns were vocalised. 

Once the error had been realised we 
advised that we would be shutting 
down to APU to take the checks from 
that point. We discussed the error as 
a crew and were happy to continue 
after a re-start and confirmed our 
intentions with the Authorising Officer 
who was in the HCO shack. We 
delayed our launch by 15 minutes, 
re-started, launched and achieved a 
successful day’s flying.  

So as my flying career enters its 
twilight with the bright lights of 
Canberra beckoning, I would like to 
pass on the lessons I have learned 
from this incident. Unfortunately they 
are not revolutionary tactics or pearls 
of wisdom that will be quoted down 
the ages, rather they are the same 
lessons told to me from the early 
days of flight training which if applied 
would have averted my error 15 years 
later:

1. Don’t rush. Nothing is faster than 
doing it right the first time. Perceived 
time pressure is not actual time 
pressure and should increase the 
need for deliberate actions, not 
reduce it. As this incident has shown, 
trying to rush ended up causing a 
larger delay. 

2. Get in the Bubble. Distraction is a 
part of life and it is impossible to seal 
yourself off from the outside world 
when preparing for a flight. Having a 
ritual such a getting dressed in your 
SE the same way, running through an 
emergency procedure in your mind 
or putting your helmet with the visor 
down to let people know not to disturb 
you will help get you into the right 
mindset for flying. When you need to 
do this will vary between individuals, 
but it should happen before you strap 
in. In tactical flights considering what 
will happen next is important, but it 
shouldn’t be at the expense of what’s 
happening in the present.

3. Speak Up. Every life in the 
aircraft gets a voice as they are all 
at stake if something goes wrong. 
When operating in a multi-person 
crew don’t assume someone else is 
correct, regardless of their position 
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or experience as we are all fallible. 
If something doesn’t feel right, take 
the time to question it. The PACE 
acronym is useful in understanding 
the graduated assertiveness that 
is sometimes needed in these 
situations. It stands for: Probe – a 
statement made to draw attention 
to an issue ‘How is the fuel burn 
looking?’ If no appropriate response 
is received Ask – a question directed 
at the issue ‘Do we have enough fuel 
to do this before we head back?’ 
Again if not happy with the response 
Challenge – ask them to explain their 
response ‘Can you tell me what fuel 

you think we’ll burn on the way home 
because I think we’ll be a bit short? 
And finally Emergency intervention – 
‘We don’t have fuel for this, we need 
to turn back now’ 

ASR DEFEV 19050112 refers

FASO Comment:

An excellent article that sums up one 
of the major dangers of operating 
a complex aircraft on challenging 
missions in an unforgiving embarked 
environment at sea. The concept of 
that “Niggling Feeling” in this case 
by multiple people involved would 

be familiar to everyone involved in 

Aviation. Being aware of the pre-

conditions that will cause you to 

forget things such as self-induced 

pressure in this case, and having 

a process to check for the source 

of that feeling will go some way to 

reduce the likelihood of these errors 

recurring. Given the focus on attention 

to detail this article is equally valid for 

maintenance and support staff alike.

LCDR McErlean is awarded $150 
for his article to TOUCHDOWN 
Magazine. Congratulations



In Do You See What I See (Part 
I - TOUCHDOWN Issue 1 2019) we 
looked at the first part of the Visual 
Inspection equation, the visual system 
and the environmental factors. The 
second part of a visual inspection is 
in the brain, knowing what to do with 
the information the visual system has 
provided. It is important to set yourself 
up for good thinking to enable good 
decision-making. Good decision-making 
is an important safety net in aviation, 
yet we are more likely to make poor 
decisions when under time pressure or 
stress. A ‘can do’ attitude is normally 
a positive characteristic, but in aviation 
maintenance, if we attempt to operate 
outside our performance limitations it 
can lead to danger if not tempered by 
appropriate caution.1 

Table 1 provides a list of systemic 
factors that also contribute to, or have 
the potential to degrade the efficiency 
of the visual inspection.

1  CASA Human Factors – Resource guide for engineers, 2013, p13
2  Human Factors in Visual Quality Control, A. Kujawńska, K. Vogt, Management and Production Engineering Review, Volume 6, Number 2, June 2015, pp. 25–31
3  Human Factors in Visual Quality Control, A. Kujawńska, K. Vogt, Management and Production Engineering Review, Volume 6, Number 2, June 2015, pp. 25–31

Factors Examples

Technical Type of defect, 
Defect visibility 

Psychophysical Age, Gender, 
Observation 
skills, Experience, 
Temperament, 
Creativity

Organisational Training, Scope of 
decision making, 
Feedback, Precise 
instructions

Workplace 
environment

Light, Noise, 
Temperature, Work 
time, Workplace 
organisation/
Access

Social Team 
communication, 
Pressure, Isolation

Table 1: Factors Affecting Visual Inspection 
Efficiency2 

Assuming a defect has been found, it 
is now necessary to make a decision 
as to whether it is a defect or not. So, 
there are two types of decision errors 
that potentially lead to an unsafe 
aircraft state; defect identified as 
correct configuration (or within limits), 
or defect not identified.3 To reduce 
decision errors, or increase decision 
performance, job aids (maintenance 
publications, checklists, photos of 
defects, measuring equipment within 
the field of view) and training can be 
provided. Another decision error is the 
false alarm, but this affects efficiency 
rather than safety.

Culture
The quality of an inspection can 
be affected by the culture of the 
workplace. In a working environment 
where safe and professional practices 
are not only expected normal 
behaviour, but are reinforced and 
supported by management (even 

Visual Inspections – Are You  
Thinking What I’m Thinking?
Part II
LCDR N REID, RAN
NASPO
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when under considerable pressure to get the aircraft 
serviceable and on line), inspectors are given the time and 
facilities to conduct a professional inspection. In this type 
of culture, personnel will tend to ‘do it by the book’ and 
take the time to ensure the appropriate work, inspections 
and sign-offs are actually carried out.4 

TIP: Inspecting is a learned skill. Practice makes better!

Vigilance
Another area that impacts an inspector’s ability to make 
quality decisions is Vigilance. The factors known to affect 
vigilance performance have been classified by Wickens and 
Hollands,5 into those that contribute to the Sensitivity Loss 
(ability to detect) and the Bias Increment (the expectation 
to find a defect) as shown in Table 2.

Sensitivity Loss Bias Increment

Low signal strength, 
i.e. Defects not easily 
distinguished from 
background. TIP: Where 
possible, inspect in a well-
lit area and ensure the 
inspection zone is clean.

Low probability that an 
inspection will reveal a 
defect, i.e. many events, 
few of which should 
be responded to. TIP: 
Expect to find something 
(remember the 10% 
probability of an error) 
when you inspect.

Time or location 
uncertainty, i.e. Defects 
do not appear at regular 
intervals, or at specific 
locations. TIP: When 
finishing an inspection, 
check 1m around you 
for cracks, corrosion, 
FOD introduced by 
maintenance conducted.

Low levels of feedback, i.e. 
observers rarely find out 
whether or not they missed 
a true signal. Feedback is 
likely to come much later in 
the form of an ASR.

Higher memory load, i.e. 
having to remember what 
a signal looks like rather 
than having a typical 
signal permanently in view. 
TIP: Have a checklist or 
instruction with you and, 
if possible, pictures of the 
expected defect. 

Inspectors who are not 
highly practiced, i.e. the 
task is not automatic.

Table 2: Vigilance Factors

Overall, it appears that sensitivity loss comes from sustained 
high levels of cognitive demand. The task may be boring 
subjectively, but it is not easy. A relatively high level of 
mental resources must be applied to the task over prolonged 
periods. In contrast, bias changes are thought to arise from 
the decreased expectancy of a signal. As inspectors expect 
less signals, they report less signals. For example, if the 

4  CASA Human Factors – Resource guide for engineers, 2013, p172
5  Engineering Psychology and Human Performance, C.D. Wickens and J.G. Hollands, 2000, NJ, Prentice Hall.
6  Good Practices in Visual Inspection, C.G. Drury, J. Watson, May 2002

training provides 5 signals in 50 events, then the inspector 
will be expecting about 10% of events to be a defect. If 
defect or error rate is much lower (1%, 0.1% or even less 
for many aviation inspection tasks) then less responses will 
result over time as the inspector adapts to the new reality 
beyond their training.6 An alternative is that as a type of 
defect is reported and discussed during training events, a 
higher rate of reporting of that defect type occurs. People 
have been biased towards identifying that defect type. 

Vigilance tends to fade quickly in the first 30 minutes. The 
formula in Box 1 however shows that speed can reduce 
the likelihood of finding a defect. So, there is a speed/
accuracy trade-off i.e. less time spent equals a higher 
probability of defect being missed. 

TIP: Conduct systematic visual inspections. 

Where possible, reduce the inspection area which implies 
a greater chance of finding an existing defect. 

TIP: Try to improve the visual lobe by creating better 
contrast between foreground and background, improved 
lighting, or with improved visual access.

Box 1: Probability of Detecting a Defect in a 
Given Amount of Time

Eye movement studies of inspectors show that they do 
not follow a simple pattern in searching an object. Some 
tasks have very random appearing search patterns (e.g. 
circuit boards), whereas others show some systematic 
search components in addition to this random pattern 
(e.g. aircraft structures). However, all who have studied 
eye movements agree that performance, measured by 
the probability of detecting an imperfection in a given 
time, is predictable assuming a random search model. 
The equation relating probability (p_t) of detection of an 
imperfection in a time (t) to that time is:

where  t’ is the mean search time. Further it can be 
shown that this mean search time can be expressed as:

Where:

to = average time for one fixation

A = area of object searched

a = area of the visual lobe

p = probability that an imperfection will be detected if it 
is fixated. (This depends on how the lobe (a) is defined. 
It is often defined such that p = 1⁄2. This is an area with 
a 50% chance of detecting an imperfection.

n = number of imperfections on the object.1 

1 Good Practices in Visual Inspection, C.G. Drury, J. Watson, May 2002
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Preparation
How can we consistently make better decisions under the 
normal pressures of work, in the time that we are allocated 
to conduct the inspection7?

•	 Assess timeframe – what REALLY is the time available?

•	 BEWARE OF BIASES – If a task is time critical you 
cannot afford the time for a wrong decision!

•	 Fix a decision deadline – Is a solution available SAFELY 
within the evaluated timeframe?

•	 Prioritise tasks – what MUST be done? What could be 
done if the time is available etc?

•	 Manage workload – ensure that workload is realistic and 
evenly distributed amongst the team 

•	 Keep everyone in the loop – communication is 
essential; remember, goals must be defined, roles and 
responsibility clearly outlined and feedback sought.

TIP: Planning is critical to making good decisions 
therefore planning how to do your inspection is essential.

Self-Assessment
When it comes to performing the inspection there are 
some questions that you could ask yourself.8 

•	 Am I knowledgeable concerning the specific description 
of the area to be inspected?

•	 What Inspection Instructions are available for carrying 
out the inspection? 

•	 Do I have all the necessary equipment to facilitate 
access, to provide illumination (as required) or to 
provide magnification (as required)?

7  CASA Human Factors – Resource guide for engineers, 2013, p64
8  Website: Performing an Effective Aircraft Maintenance Inspection, Sofema Aviation Services, 2014
9  Good Practices in Visual Inspection, C.G. Drury, J. Watson, May 2002
10  The two-inspector problem,C.G. Drury, M.H, Karwan, D.R. Vanderwarker, IIE Transactions, 18, 1986, pp174– 181

•	 What am I actually looking for during this inspection? 
Are there Accept/Reject criteria provided?

•	 What would be the typical description of the defect to 
be detected, preferably with an illustration of a sample 
defect?

•	 Do I know everything I’m taking into the area to be 
inspected? Double check that you still have it as you 
leave the aircraft to prevent FOD.

An important characteristic of Visual Inspection is its 
flexibility, for example in being able to inspect at different 
intensities ranging from the walk-around to the level of a 
detailed inspection.9 Drury10 et al concluded that having 
two inspectors, such as an independent inspection, 
is better than one in finding a defect during a visual 
inspection, and well-trained and experienced inspectors will 
have a higher probability identifying a defect. 

For further reading, Drury provides 59 recommendations 
in Appendix 2 of his paper, “Good Practice in Visual 
Inspection” for performing a better inspection. The 
recommendations are broken up into the 6 phases of an 
inspection: Initiate, Access, Search, Decision, Respond, 
and Return to Storage. 

Remember when conducting a visual inspection know what 
you are looking for, provide the best environment you can, 
ask the right questions, and keep your head in the game!

FASO Comment:

A well-researched and practical guide to how your brain is 
working for (and against) during visual inspections. The 
tips provided give that important translation of theory 
into practice. Thanks LCDR Reid for your continued and 
valuable contribution to TOUCHDOWN. 



You don’t have to be old to find 
that processes and procedures 
you are familiar with can change in 
a short time during your absence. 
This can also be the case during an 
operational period at sea, followed by 
some leave prior to the return to flying 
at the Squadron as I will explain.

The day started out just like any other, 
or so the old cliché says. Planning 
started for an Anti-Submarine Warfare 
(ASW) Staff Currency Training (SCT) 
sortie, with the aim to track a MK39 
EMATT within the nominally allocated 
R453EFJK training areas. The EMATT 
was to be laid by another MH-60R 
in the preceding sortie and in line 
with a cost conscious approach, 
we had planned to relocate the 
target and gain some valuable ASW 
recency using both Sonobuoys and 
the “dipper” (Airborne Low Frequency 
Sonar – ALFS).

We had only recently returned to 
flying at NAS after returning to work 
from RAP and returning from being 
embarked prior to RAP. So now you 
can see we were perfectly set up to 
forget something right? So I went 
about checking the Fleet Exercise 
Program (FXP) on the DSN, as the 

aviation community had previously 
identified content errors on the FOUO 
(DPN) version, and was recommended 
to only use the DSN version as it was 
updated more frequently. I checked 
the details for our allocated areas 
being R453EFJK, just like they always 
are, so no alarm bells or surprises. 
Only adjacent activity was an AAW 
serial with another unit but not 
overlapping into our allocation, or so I 
believed!

So we move into the crew briefing 
and I am briefing the allocated areas 
to the crew “SRL 07101 R453EFJK” 
and my SENSO says “I thought we 
only had R453FK” I responded with 
“No that is what I got from the DSN at 
CH3!” and that was that! In hindsight 
that would have been the opportune 
time to have gone to the computer 
to double check the information, but 
I was very confident that I had the 
correct information. So confident that 
I convinced my crew I was right as 
they did not challenge me any further 
in relation to the area allocations.

So brief complete and we walk to the 
aircraft and bump into the previous 
sortie mission commander, their 
aircraft had a failure of their acoustic 

processor and were unable to track 
the EMATT. He kindly provided me 
with the last known position of the 
EMATT, a perfect DATUM search 
scenario established, we man 
up and depart out to the training 
areas.  Datum established, time 
late furthest on circle implemented, 
buoy pattern laid and “presto” the 
perfect plan, setup and we are “Hot” 
just where we expected it to be near 
the eastern boundary of R453K and 
tracking easterly into R453J which 
was fine as we had that area too. 
HMAS Newcastle was held on our 
Radar throughout our operations and 
monitoring their transit southerly 
toward our operating area. We 
continued to successfully prosecute 
our little pretend enemy submarine 
with the ALFS until we had an error 
with the reeling machine. We were 
trouble shooting the fault in the 
hover (now inside R453J approx. 
3nm to the east outside of R453K) 
when we received a transmission 
over the Guard Frequency from 
Newcastle requesting that we vacate 
their areas as they were about to 
commence an AAW gunnery serial. 
After acknowledging the transmission 
and moving the 3nm back to the 

Oh How Things Change
LCDR D LIBERALE, RAN
HMAS PARRAMATTA
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west clear of Newcastle and still 
with our ALFS error “Not Seated” 
we commenced our slow transit at 
70KIAS, into headwind back to Nowra. 
This gave me some time to reminisce 
about the FXP and how I could have 
gotten it wrong, as I’ve done it 
countless times before!

We return to the office and 
commence our crew debrief, and 
with all crew present, I log onto 
the DSN to double check the FXP 
as I had done earlier that day. As 
I navigate the many web links in 
order to get to my desired content, 
my SENSO informs me that there 
is another database/website/
information source that has an 
816SQN username and login that I 
was clearly unaware of. I was shown 
the appropriate web location and 
login process and once accessed we 
identified that not only was our area 
allocation incorrect, but the entire 
serial 07101 did not exist within 
this version? It was actually serial 
07120 R453FK.

So after my very rudimental 
investigative techniques, the 
information I obtained although I 
thought it to be correct, was not 

only incorrect but not even valid for 
the days flying. I am sure you are 
pondering “what can I draw out of 
reading this article?” I am sure that 
all of the following points have been 
mentioned in various TOUCHDOWN 
articles prior to this one and will 
continue to be repeated as we are 
human and as such, we will continue 
to make errors. Firstly always listen 
to your crew and unless you have 
the source of information present at 
the brief, recheck the data then and 
there. Don’t doubt or argue with each 
other, seek clarification in the first 
instance. Secondly, when you return 
from a period of absence, whether it 
be leave, course, deployment or flying, 
don’t assume that things are still the 
way they used to be. The dynamic 
world that we operate in has current 
orders, instructions, publication, 
regulation etc that change with such 

frequency that you could not with a 
clear conscience say that you are 
abreast with all the details contained 
within them. 

So when those TFO’s come out with 
how to access the FXP (TFO 07/18) 
7 months earlier, it behooves each 
of us to review all applicable content 
to ensure your very well planned 
and executed ASW SCT sortie is not 
interrupted by major fleet units that 
are actually approved to be within your 
allocated training areas.

FASO Comment:

This is a familiar problem with any 
sortie be it tactical or training. There 
are multiple barriers in our briefing 
and authorisation processes and 
any member of that process can 
contribute with ‘that‘ question that 
identifies and prevents errors. 



Neck pain is a common medical 
problem in modern military aviation 
and the greater community.   
Research shows that approximately 
70% of people will experience neck 
pain at some point in their life (9). 
Within the community this is almost 
the same number of incidences 
statistically of people that will 
experience lower back pain, however 
neck pain is not as widely discussed. 
Neck pain can be just as debilitating 
as lumbar pain. The causes of injury 
are numerous ranging from trauma 
from a motor vehicle accident to 
a simple sprain or strain from an 
occupational or recreational activity. In 
a helicopter occupational vibrations, 
personal equipment, ergonomic 
design faults in the cockpit have been 
put forward as major contributing 
factors (9). Any degree of injury has 
been shown to inhibit the recruitment 
and strength of the muscles in 
the neck. Research suggest that 
preventative action aiming to reduce 
the risk of neck pain is successful. 
Here at FAASC (Fleet Air Arm Safety 
Cell) we have been requested through 
Sentinel reports to investigate 
solutions to this problem. 

The General 
Problem
Three fixed wing studies from the US 
Air force, US Navy and the UK Defence 
Force estimated that neck injury and 
pain leads to a yearly prevalence of 
54%, 56% and 48% respectively (7, 5 
and 1). Concerning helicopter pilots 
there is less published knowledge in 
the open literature on neck pain and 
mechanisms to reduce or eliminate 
it.  An Australian helicopter study in 
1998 (9) found a 29% prevalence rate 
and demonstrated that the number 
of hours flown was directly linked to 
neck pain. A literature review provides 
positive evidence to advocate that 
neck exercises are beneficial to reduce 
neck pain in an aviation population. 
A Swedish study (2) examined flight 
related and individual facts involved 
in helicopter pilot neck pain, in 
addition to randomly assigning two 
groups to exercise and control groups. 
Results indicated that the exercise 
regimen was effective in reducing the 
prevalence of neck pain in addition 
to conforming that flight duration and 
the greater number of active muscles 

being used increased the probability 
of ongoing pain. Similar (8) found 
military pilots with chronic neck pain 
presented with reduced neck range 
of motion, weakness and fatigue of 
deep segmental neck muscles (1) Two 
distinct patterns of pain have been 
identified among pilots: transient 
(acute) pain lasting less than 24 hours 
and chronic pain lasting 24 hours or 
more with the etiology of which are 
thought to be different (9). Interestingly, 
the Swedish study also found a very 
strong link in helicopter pilots between 
neck pain and fear avoidance beliefs 
about physical activity. Fear avoidance 
belief refers to the avoidance of 
movement and activities based on 
fear of pain (6). An individual may no 
longer perform certain movement or 
undertakings because they anticipate 
that such activities will initiate or 
increase pain. While avoidance may 
indeed be justified in the acute stage 
of injury, longer term avoidance may 
lead to a vicious cycle of fear of 
movement, thus disuse of specific 
muscles and long term disability. Early 
intervention would promote healthy 
behavioural modification and enhance 
a timely recovery. 

Neck Pain in Navy Pilots
MISS N COOPER
FAASC

22 TOUCHDOWN



Specific Problem
Several rotary wing frames exist 
within the Australian Navy including; 
723 Squadron Airbus Helicopters EC-
135T2+; 816 and 725 Squadron MH-
60R Seahawk (Romeo), 808 Squadron 
MRH-90 Taipan with Squadrons/ 
wing frames reporting different pain 
modality. Currently neck pain has 
been reported more frequently in 
808 Squadron, however no formal 
identification has commenced to date. 
The authors understanding is that 
808 Squadron pilots typically, sit in 
a position that has been termed the 
“helo hunch” whereas, they sit bent 
forward with their neck flexed and the 
trunk and shoulders slightly rotated to 
the left as to control the cyclic flight 
stick with the right arm. The pilot is 
required to rotate their neck looking 
around continuously. The trunk and 
shoulders are slightly dropped (body 
stature will affect the degree of trunk 
flexion) to control/hold the collective 
stick, while the feet continuously 
control the rudder pedals. A helicopter 
is inherently an unstable aircraft 
platform during flight and as a result 
requires ongoing movement in all four 
extremities in a relatively poor un-
ergonomic body position. 

The flexion of a pilot’s neck as 
described above involves the bilateral 
compounds of the Sternocleidomastoid 
muscles which provides the main 
active force in flexion (4, 5). The deep 
neck flexors are small stabilizing 
muscles located on the anterior 
(front) and anterior-lateral (front 
and off to the side) surfaces of the 
cervical spine and are deep to the 
Sternocleidomastoid muscle. Injury 
to these deep neck flexors has been 

shown to be one cause of loss of 
cervical range of motion, headaches 
and chronic neck pain. These deep 
neck flexors shown to contribute to 
active flexion include the longissimus 
capitis and colli. See Figure 2. 

The location of the deep neck 
flexor muscles suggest they play 
an important role in stabilizing the 
cervical spine. Researchers have 
reported that the Longus Colli and 
muscles located on the posterior 
(back) of the neck form a sleeve 
that stabilize the cervical spine in 
all positions against the effects 
of gravity. Therefore, if muscle 
recruitment is impaired the balance 
between the stabilisers on the 
front and the back of the neck will 
be disrupted. This will cause loss 
of proper alignment of the spinal 
segments and a posture that could 
lead to cervical pain.

Further loading/weight is created by 
the helmet and night-vision goggles 
(NVG), including the counter weight 
on the back of the helmet (if used). 
This weight adds to the pilot’s neck 
workload and may contribute to neck 
muscle fatigue.  The use of NVG 
and helmet shifts the head further 
forward of the ear (increases the 
flexion). This anterior shift in axis of 
the cervical spine transferences the 
centre of gravity and creates larger 
load movements which requires 
greater muscular supporting forces 
which is controlled by the extensor 
muscle majorly splenius capitis, 
semispinalis capitis, splenius cervicis 
and multifidus muscle. The cabin 
ergonomic of military aircrafts offer 
minimal flexibility therefore something 
needs to occur to prevent injury or 

further episodes and therefore aid the 
individual in coping better within their 
confined inflexible environment and 
mandatory personal equipment.

By understanding basic neck 
biomechanics one can isolate specific 
muscles to focus any future research 
projects. It is advantageous to divide 
the structural components of the neck 
into hard and soft tissue (5). The 
hard tissue includes the vertebrae 
and intervertebral disks that function 
primarily in a load-bearing role in-which 
they resist compressive forces. The 
soft tissue includes ligaments and 
muscles that serve to stabilise and 
support the hard tissues by resisting 
tensile forces and enabling movement. 

Proposed Research 
With the low participation numbers 
relating to specific neck pain in 
helicopter pilots a more collaborative 
clinical trial is needed. Research, 
in which people volunteer to test 
new treatments,  interventions or 
test as a means to prevent, detect, 
treat or manage various diseases 
or medical conditions may be 
warranted. In consequence, HQ-FAA 
will dedicate time into a collaborative 
approach with the Institute of Aviation 
Medicine (IAM), Australian Army and 
International counterparts; including 
US Navy and Canadian Special forces 
to investigate the effectiveness of 
specific neck strengthening and 
flexibility exercises in a controlled 
trial with primarily a prevention focus. 
This may include supervised exercise 
intervention with a specific device 
called Neck X and or conditioning 
driven PT sessions.   

Figure 2. Posterior and Lateral Views of the Neck. The superficial and deep muscles of the neck are responsible for moving 
the head, cervical vertebrae, and scapulae.
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Neck X (see figure 3) reportedly 
is an innovative neck exercise 
device designed to stretch and 
strengthen neck musculature. It is a 
lightweight portable device suitable 
for deployment that includes a cap 
and three exercise bands that are 
interchangeable to target specific 
muscle group and allow stretches 
of the neck musculature to increase 
flexibility and stamina, reduce the 
likelihood of injury, relieve pain 
and thus improve occupational 
effectiveness.  

FAASC aims to conduct a randomised 
control trial to determine how well 
exercises can reduce the amount and 
frequency of neck pain associated with 
military aviation operations. They will 
complete a randomised controlled trial 
whereas a designated number of pilots 
and aircrew will be provided a Neck 
X, with the participants completing 
baseline testing, a 12 week exercise 
program using the Neck X three 
times per week followed by, post 
program measurements. In addition 
participations will be asked to keep 
a weekly log detailing pain frequency, 
magnitude and contributing factors.

The studies goals will be to:

1.	Build neck musculature strength 
and endurance to prepare for the 
inflight stressors;

2.	Provide an exercise program for 
targeting physiological components 
such as muscle; groups, 
connective tissue and structural 
alignment of the neck and upper 
body;

3.	Treat non-radicular cervical pain 
known as somatic dysfunction or 
mechanical neck pain (US study), 
this reducing neck pain frequency 
and magnitude;

4.	Improve mission effectiveness by 
allowing full range of movement of 
the neck.

5.	In addition to the four key physical 
components an action plan needs 

to be created to minimise fear 
avoidance beliefs about physical 
activities to enable behavioural 
modification. 

While the proposed study is only in 
the early stages of development it 
is a positive step in the direction 
of reducing the prevalence of a 
potentially debilitating occupational 
injury.  The most practical solutions 
at this stage to ensure that any neck 
pain that could potentially jeopardise 
military operational readiness, 
flying performance and pilot safety 
is eliminated by  improved injury 
prevention. 
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Volunteers Needed!

HQ-FAA is investigating a new exercise 
regimen for neck strength and 
endurance. This study will address 
neck pain and injury associated with 
aviation. 

Eligibility Criteria:

•	 Between the ages of 18 and 45

•	 No current profile limiting physical 
training

•	 Member of the RAN, active duty, 
reserve or civilian personal

•	 Employed in a student or instructor 
pilot or aircrew role

You Will Be Asked To:

•	 Perform a neck exercise regime 3 
to 5 times per week

•	 Test strength, range of motion, 
muscle activation and fatigue of 
neck.

Time Commitment:

•	 Exercise Regimen: 20 minutes a 
day, 3 to 5 times a week for up to 
12 months

•	 Short Weekly Survey: 5 minutes, 
once a week

•	 Strength and Endurance 
Assessment: 2 hours, 5 times over 
12 months.

If you are interested in participating 
please email: Nadine.Cooper1@
defence.gov.au

Figure 3. Neck X device depicting possible exercise aimed at increasing neck strength, flexibility, Range of motion and endurance.
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Violation Producing Conditions 
(and Methods to Combat them)
CPOATA J JONSSON
816 SQUADRON

As members of the Fleet Air Arm, 
our duties require us to make many 
decisions in support of Naval Aviation 
Capability. The way we apply these 
decisions, specifically in regards to 
application of Orders Instructions 
and Procedures (OIP), is of elevated 
importance when maintaining aircraft. 
Humans are not perfect, humans are 
not machines, humans are fallible 
and are prone to making errors in 
judgement or worse, in violation of 
the policies and regulations we must 
comply with.

So why do violations occur? I suggest 
that no reasonable individual arrives 
at their place of employment with 
a desire to deliberately violate or 
compromise the airworthiness of our 
aviation capability, however in this 
article I will discuss three violation 
producing conditions that I have 
encountered in my role this year and I 
will offer specific steps that could be 
used to combat these circumstances.

CONDITION ONE: Maintenance 
procedures often require specific 

types of tools to satisfy both WHS 
requirements and preserve the 
condition of the system being worked 
on. In adjusting sensitive equipment, 
specific unique tooling may be needed 
and may not necessarily be readily 
available when required. Identifying 
that there are inadequate resources 
available to perform maintenance 
tasks may cause a resourceful 
maintainer to apply what is 
considered innovative actions in order 
to carry out an activity or adjustment; 
an action which may simply apply 
use of a modified or substituted tool 
that should safeguard the user from 
a WHS perspective and at the same 
time ensure preservation of the 
equipment being maintained.

This act described above clearly 
deviates from what is detailed 
within Instructions for Continuing 
Airworthiness (ICA) and falls beyond 
the scope of the maintainer’s 
authority to independently decide 
and execute. The impetus of the 
maintainer in this event is to satisfy 
the job and to complete maintenance 

tasks by performing what appears to 
be a simple alteration/substitution of 
the available tools. The administrative 
process in sourcing approved or 
alternative tooling may be unfamiliar 
and time consuming. What the 
maintainer has neglected to do is 
either persevere with investigating 
options to source an approved tool 
and/or involve their supervisors and 
managers; more importantly, in using 
the modified or substituted tool the 
maintainer has retained a level of risk 
that they are not authorised to hold. 

METHODS TO COMBAT THIS 
VIOLATION: In any instance, where 
tools, GSE or other equipment are 
inadequate or inappropriate for 
the task at hand, the deficiency 
must always be communicated to 
the immediate Supervisor who can 
generally provide guidance on further 
actions. In the case of inadequate 
tools, Webform AE524 (Aviation 
Stores-Change Request) should be 
used. Gathering the data to support 
the request and submission to the 
unit Logistics personnel will primarily 

A Violation is an intentional action (or inaction) that results in noncompliance with known rules, policies and procedures. 
Violations are classified as human error when the intentional action does not achieve the desired outcome, or results 

in unanticipated adverse consequences. Violations tend to be well intentioned, targeting desired outcomes such as task 
completion and efficiencies.
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define the requirement/deficiency, 
generate actions for procurement 
and tool codification through the 
appropriate support agencies. 

Where a deficiency with available 
squadron or flight tools is immediately 
identified, bringing the issues to the 
attention of supervisors and managers 
should always be the maintainer’s 
immediate action. This action is 
the trigger to commence a process 
whereby a manager will investigate 
alternative courses of action that may 
include the possibility of deferring the 
maintenance1 until the correct tool is 
sourced, or applying local instructions 
providing guidance and authority to 
locally modify or manufacture2 an 
appropriate tool.

CONDITION TWO: It is not 
unreasonable to consider that 
complex machines may require 
complex OIP to ensure continuing 
airworthiness. OIP complexity is a 
theme apparent within Navy’s Part 
145 organisation that in part speaks 
to the need for a maintainer to:

a.	Refer to and use a portable 
electronic based document for a 
maintenance procedure;

b.	Understand that there may be 
interim approved changes to the 
maintenance procedure or other 
standalone OIP relevant to the 
task that is only available on an 
independent network;

c.	 Depart from the primary 
maintenance procedure via the 
use of hyperlinks to perform 
a secondary sub procedure or 
in some cases a tertiary sub 
procedure; and

d.	Return to the same step of 
departure from the secondary sub 
procedure and then the primary 
procedure to move forward with 
task completion.

To be clear, for the most part the 
actual individual maintenance steps 
are not complex, it is the combination 
of navigation and access to all 
necessary reference and interim 
approved changes that is complex 
and somewhat daunting when 
considering the consequences of 
low experience or poor performance 

1  SI(NA) LOG 3-06-05 – Deferment of Maintenance
2  For example, MH-60R SOP 3-07-07 – Locally Modified and Manufactured Tools
3  SI(NA) LOG 3-04-01 details the process for Maintenance Procedure Modification
4  SI(NA) LOG 2-01-04 provides direction on how to raise, review, submit and track engineering advice requests

in the process of navigation and OIP 
awareness. Continuing from that 
direct point of initial entry or exit is 
often fraught with adversity, as quite 
often the point at which you start 
is regularly preceded by important 
Notes, Cautions and Warnings which 
relate to the overall maintenance 
procedure. As described, it is not 
uncommon to journey via several 
hyperlinks throughout the course 
of one maintenance task whilst 
ensuring the maintenance is satisfied 
completely. This often requires careful 
mental mapping and oversight to 
ensure nothing has been missed or 
unintentionally omitted.

Aviation Safety Reports (ASR’s) this 
year have identified instances where 
the Note’s, Cautions and Warnings 
preceding a step have been missed, 
thereby resulting in the oversight of 
critical information that enables the 
correct orientation of critical hardware 
and components. Omission of the 
Note’s, Cautions and Warnings by 
the maintainer may not have been 
deliberate at all. After selecting the 
hyperlink, the maintainer is deposited 
to the start of their required 
maintenance/inspection step and 
would usually proceed forward 
through this new procedure, not 
backward or from the beginning. The 
difference between being ‘referred’ 
off to another WP to continue or 
complete a task is vastly different 
to being instructed to continue or 
complete a task IAW a different WP. 
Referring the Maintainer to a WP can 
be described as including a specific 
step to satisfy the maintenance 
task. Carrying out a task IAW a WP 
can be described as completing the 
maintenance task by satisfying every 
step in the WP in its entirety.

METHODS TO PREVENT THIS 
VIOLATION: Consideration of the 
maintenance task in its entirety 
should be made with careful attention 
given to the inclusion of hyperlinks 
and the need to transfer to different 
work packages to complete the 
task. The time it takes to review the 
maintenance steps from the beginning 
of the WP is insignificant compared to 
inadvertently missing a key piece of 
information if the maintainer continues 
directly from where the hyperlink 
deposited them. Posing the question, 

‘Is this everything I need to satisfy this 
task correctly?’ should be enough for 
the maintainer, supervisor and those 
involved to ‘take five’ and review all 
actions that led from the initial WP 
maintenance step which included 
the use of hyperlinks and different 
work packages, through to the overall 
completion of the original WP and 
maintenance task. Alternatively, 
setting aside the time to gather all 
data to be confidently informed about 
the maintenance task before tools 
are drawn, ensures that all relevant 
and appropriate ICA’s have been read, 
reviewed, questioned and understood.

The complexity of our OIP and ICA 
is reflective of efficiencies gained 
by reducing the amount of duplicate 
procedures within manuals (thereby 
removing the need for hyperlinks), 
compounded with a need to advise 
of other relevant interim changes 
or instructions. This should not 
undermine efforts to improve the 
quality (and sometimes quantity) 
of information at our disposal and 
address behaviours in how a person 
might manoeuvre in and around a 
maintenance process (e.g. go back 
and read all Notes, Cautions and 
Warnings of the secondary or tertiary 
procedure). Maintainers of all ranks 
are empowered to show initiative 
when identifying faults in approved 
ICA by submitting Webform AO011 
– Publication Improvement Report 
and Reply. Furthermore, innovation 
to improve our maintenance process 
should result in a collaborative effort 
between all interested parties to 
produce a Maintenance Procedure 
Modification3 form for consideration 
by an Approval Authority (AEO or 
Delegate). Where there is no ICA or 
any information appropriate to address 
any deficiencies in the maintenance 
being conducted; Maintainers and 
MM’s should engage the System 
Program Office using a Technical 
Query4 (TQ) requesting the Military 
Design Organisation (MDO) to provide 
direction or create approved ICA.

CONDITION THREE: Preparations 
for departing Australia to attend 
Joint Warrior 2019 (JW19) in 
Scotland culminated in a decision 
to change the identified MH-60R 
that was already prepared for C-17 
embarkation at RAAF Pearce, to 
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an 816 Squadron MH-60R. This 
in turn necessitated a late notice 
mustering of squadron personnel to 
start work on Saturday morning in 
order to prepare an MH-60R for C-17 
embarkation the following day. All 
JW19 participants, which included 
the CO and WOAT, mustered as 
organised with an additional Servicing 
Unit (SU) team supplementing for 
the maintenance required. Initial 
examination of the workload appeared 
overwhelming but not insurmountable. 
Maintenance personnel were 
instructed not to rush, to follow 
OIP and to use all tooling and GSE 
identified in current and authorised 
ICA. Ultimately, a situation occurred 
where the aircraft was required to 
be towed outside of the hanger to 
undergo the first of several refuelling 
and de-fuelling evolutions for aux tank 
transfer checks when technicians 
identified a problem removing the 
Airborne Low Frequency Sonar (ALFS) 
Transducer. The transducer had been 
lowered (supported on the deck of the 
hangar floor) and the team could not 
successfully employ either of the two 
Transducer Hoists obtained from the 
GSE section as identified in IETM. 

In this situation, a Senior 
Maintenance Coordinator (SMC) 
identified that the aircraft could not be 
moved unless the transducer was first 
removed. The SMC felt pressure to 
satisfy the intent of the requirements 
for that day as many months of 
preparation, effort and sacrifices had 
gone into organising the maintenance 
element for 816 Squadron’s 
participation in JW19. Believing that 
they possessed the appropriate 
authority to retain the risk of 
removing the Transducer without the 

recommended Hoist, the SMC allowed 
the task to continue and failed to 
consider recording this deliberate 
deviation from OIP until the action 
was identified by other Senior Sailors. 
A ‘knock-it-off’ was proclaimed and all 
maintenance activities were ceased 
and debriefed.

METHODS TO PREVENT THIS 
VIOLATION: In the condition outlined 
above, the SMC had taken upon 
themselves the responsibility of 
organising the maintenance and 
reconfiguration of the aircraft 
due to their direct involvement 
in coordinating the maintenance 
for the deployment. Achieving the 
task at hand was priority and they 
continued to accept more and more 
responsibilities to a point where 
they were completely task focused. 
Identifying your own ‘self-assessed 
level of competence’ is such an 
important tool to use when you are on 
the edge of being overwhelmed by the 
volume of work, thoughts, concerns 
and product that is required from you. 
In this condition, the SMC failed to 
consider their level of competence 
at that time and lost situational 
awareness of the scope of their 
responsibility and authority.

With the addition of the WO and 
Servicing Unit (SU) AEO-Delegate 
present, there was scope for the 
SMC to call their own ‘knock-it-off’ 
and share the burden they took upon 
themselves. Furthermore, had the 
SMC kept regular communication with 
other senior members and addressing 
concerns and voicing ideas, their 
intention to modify the Transducer 
removal procedure would likely have 
been noticed and corrected before the 

incident occurred. Though the SMC 
had rank and a position of authority, 
their understanding of authority 
versus accountability was blurred and 
in turn they made a decision outside 
the scope of their authorisation. It 
is important to continuously monitor 
your level of competence given 
different situations and scenarios 
you encounter. Asking for help is the 
difference between decisions that 
result in preventable violations and 
achieving your required maintenance 
goals in any situation.

In conclusion, these are but a few 
instances where the well intentioned 
decisions of an individual has 
resulted in a violation against our 
authorised OIP and ICA. As difficult 
as it seems, taking the time to 
deliberately stop what you are doing, 
assess the information you have 
at hand, and then determine if you 
are appropriately authorised to 
make a decision to proceed, should 
be enough to influence your next 
step or decision. This is a lesson 
irrespective of rank and it concerns 
all who are employed in a 145 
organisation and providing services 
for the Continuing Airworthiness 
Maintenance Organisation.

FASO Comment:

A thorough and thoughtful article. 
In the area of OIP complexity, 
considering the assessment of all 
the documentation needed to carry 
out the work is a very important step 
of the whole maintenance package. 
In general terms the concept of not 
accepting any risk above what you, as 
a maintainer or operator can accept 
and bringing it to the attention of 
command is vital.
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As fresh D CAT pilots, we endeavour 
to be on top of all SOPs and apply 
them to every aspect of aviation. 
However, we are human and 
occasionally they are misinterpreted, 
misunderstood or accidently omitted 
due to a lack of aviation experience. 
This was the case for the crew of 
TAIPAN 44, departing Bankstown after 
a long weekend of support to HMAS 
Watson’s Carols by the Bay.

After a standard verbal authorisation 
over the phone for the three 
sorties planned for that day, TAIP 
44 departed HMAS Watson and 
tracked to Bankstown for refuelling 
via the Choppers West tracking 
point (Michelle’s Patisserie) without 
incident. Upon arrival at Bankstown, 
the crew discussed amending the 
track to depart Bankstown for 
Richmond, to the North rather than to 
the South. This would avoid extended 
transit in a dense lane of traffic. The 
amended track was agreed as the 
safest and most effective departure 
for the tasking ahead after applying 
the ACMEE considerations. 

The new route would have us depart 
via a position known as Choppers 
North (a railway station approximately 
one nautical mile to the East of 

Michelle’s Patisserie or Choppers 
West) used for our arrival earlier that 
day. All procedures were discussed 
as a crew and cross referenced 
with ERSA. Despite all the efforts to 
develop a common, clear and accurate 
crew mental model, no notes or pen 
amendments to the navigation data 
cards were made. Instead we elected 
to utilise the GPS as sole means for 
this replanned route. After all it was 
only a short diversion that would 
reduce the complexity of departure.

Start-up went smoothly and without 
distraction. The Aircraft Captain (FP) 
at the time completed the checks 
while I as the NFP in the left seat, 
setup the GPS to reflect departure. At 
this point I selected Choppers West, 
the wrong waypoint. We had been 
taught to do a GPS cross-check to 
ensure the correct point was put into 
the GPS, however we failed to do this. 

Being none the wiser and without 
an amended navigation data card or 
map for cross reference, we carried 
on. There was no gross error evident, 
given the close proximity of both 
the arrival and departure points to 
each other. Clearance was given and 
understood on tower, followed by 
a quick TATS brief (Track, Altitude, 

Time, Speed) before departure. 
The data used for this pre-brief was 
derived from the GPS, loaded with the 
incorrect waypoint, and was therefore 
incorrect.

Now airborne, my eyes moved inside 
to complete the departure checks 
and navigation logs. Moments later, 
both the AC and I noticed Michelle’s 
Patisserie approaching on the nose of 
the aircraft. Both of our minds began 
to tick and we then realised that we 
had tracked to the wrong waypoint. 
This occurred to us at much the 
same time as an advisory call from 
Bankstown Tower notifying us that we 
were over Choppers West instead of 
North, luckily with no conflicting traffic.

Following this incident our navigation 
data was cross checked for the rest 
of the flight and FACE checks were 
carried out. The remainder of the flight 
was conducted without incident. 

In our post flight debrief a number 
of factors were discussed that may 
have led to this complacency and 
over reliance on the GPS. These 
details were highlighted in the 
subsequent ASR. 

Learning opportunities like this are 
extremely valuable however, if we had 

‘Direct To’ Where?
SBLT N WRIGHT, RAN
723 SQUADRON
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of closed the loop on the changed 
departure plan by pen amending our 
documents and cross checking the 
GPS both against our documents and 
mental models, this situation could 
have been avoided.

The procedures taught and 
documented in flying guides 
throughout my training at BFTS, 
2FTS and most recently at 723 
Squadron surrounding diversions 
and replanning, always lead the 
crew to progressively pen amend 
their products to enable a cross 
referencing of tracks and distances to 
be made against the GPS. The GPS is 

only as clever as you are. As a junior 
D CAT pilot, I thought I was pretty 
clever, evidently the published flying 
guides out smarted me.

CO Comment:

The crew learned a valuable lesson 
in this incident particularly that our 
procedures are developed through 
decades of experience that should 
only be ignored at your own peril. It is 
important that junior aircrew are given 
the opportunity to operate in a variety 
of environments in a measured and 
risk managed manner because it is 
during these experiences that many 
valuable lessons are learned well 

before they find themselves embarked 
and operating on the other side of 
the world. Operations in and around 
Bankstown can be very busy and 
are often required by 723 Squadron 
aircraft due to relatively short 
endurance and Bankstown being a 
ready source of aviation fuel. The 
crew also demonstrated good safety 
awareness by reporting this incident 
and identifying learning points for 
those aircrew who will follow them. 

FASO Comment:

I‘d like to thank SBLT Wright for 
the excellent article, one which 
demonstrates that complacency is 
just as at home in the cockpit as 
anywhere else in the FAA. This is 
not a new concept when it comes to 
navigation, where crews are surprised 
to find out they aren’t where they 
have convinced themselves that 
they are. Whereas in times past, a 
line on a map was a good reference 
to indicate a diversion it has been 
replaced by the ‘Direct to‘ function 
on nav systems which brings both 
advantages and as this crew found, 
dangers as well. Unfortunately nav 
systems are dumb and will take you 
exactly where you tell them to, even if 
it isn’t where you want to go. 



Are you able to see the forest for the 
trees? 

Sometimes the forest can be an issue 
or problem that we see on a near 
daily basis and not realise because 
we are focused on all the surrounding 
trees. For example, How many people 
have accidently been exposed to 
fuel as part of daily or weekly fuel 
samples? How many people once 
exposed identified that the system in 
place might not be the best system 
to prevent injury or exposure? The 
trick is realising that there even 
is a problem, because sometimes 
the biggest problems can often be 
overcome with what turn out to be 
simple solutions. 

Following a number of incidents on 
both S-70B-2 and MH-60R Seahawks, 
within the squadrons and on flights 
while deployed, COMCARE and ASR 
investigations were conducted. Once 
the trees were looked past and the 
forest was seen, NASPO MASU SHI 
Section was asked to find a solution 
to the decade-old issue of fuel 

exposure during daily aircraft fuel 
samples on Seahawk aircraft. 

After months of commercial and 
industry partner liaisons and various 
overly complicated solutions being 
proposed, a potential partial solution 
was identified within the F-18 and 
Growler projects. It turns out that the 
Seahawk and F-18 share the same 
style of sample point. The F-18 fuel 
sample adaptor is a standard off-
the-shelf item and is available within 
MILIS. However, due to the location 
of the fuel sample points differing 
between the F-18 and Seahawk 
as well as the access limitations 
introduced by the RSD whilst at sea, 
there were some engineering interface 
issues to overcome.

The NASPO MASU Ships Helicopter 
Integration (SHI) section conducted 
a series of brainstorming sessions 
to identify possible solutions to 
overcome the Seahawk specific 
design considerations. This was also 
hampered by the need to ensure 
samples could be taken ashore and 

embarked while utilising the one piece 
of GSE without introducing new WHS 
considerations. 

NASPO MASU SHI employed the 
technical expertise and skills of 
their personnel, including a master 
machinist, who designed, developed 
and machined the entire interfacing 
adaptor prototypes from scratch 
utilising the facilities at AMAFTU. Two 
different adaptors, one for ashore 
and the other afloat were required 
to interface with both the current in-
service fuel sample bottle and the off 
the shelf F-18 sample tool. 

Once the prototype designs had been 
produced, NASPO, in consultation 
with AMAFTU, conducted a series of 
verification and validation trials at 
816/725 Squadrons. During the trial 
process a few engineering design 
change requirements were identified. 
The ability to modify the prototypes 
rapidly was pivotal to the process, 
a process that would have had 
significant delays if external agencies 
had to be engaged regularly. Prototype 
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modifications were then permanently 
implemented, decreasing the risk of 
fuel exposure to personnel during fuel 
sampling evolutions. As part of the 
trial process, MASU SHI consulted 
with a number of FAA personnel and 
a training deficiency was identified, 
as there was no formal training 
being provided on the conduct of 
the fuel sample evolutions. Relevant 
stakeholders were consulted and the 
training has been implemented into 
TA-AVN training packages. 

AMAFTU Drawing office was able 
to produce technical drawings that 
allowed NASPO MASU Contract 
management personnel to engage 
industry partners to manufacture 
30 Fuel Sample Kits to minimise 
the chance of exposure to our 
personnel. These kits will be ready for 
introduction into service this year.

This fuel kit is a solution to a long 
running problem, the question that 
needs to be asked of us all is…. What 
other problem are we not seeing?

FASO Comment:

This article is an excellent example 
of the practical employment of 
innovation, dedication and sound 

1  Or at least minimising the risk to a large extent

engineering to achieve that often 
elusive goal of achieving possible1 
elimination to SFARP in the hierarchy 
of controls. The author also raises 
a critical point in that we all should 

be on the lookout for what other 
long running problems (that can 
actually be solved) are lurking in the 
forest. Thank you SHI Team for your 
contribution.



725 Squadron has, like the whole 
of the ROMEO community, been 
through a period where maintenance 
culture was identified as falling short 
of expectations. An identification 
of the root causes and adjustment 
or resetting of maintenance 
practices was required. A significant 
contribution was the perceived 
need of individuals to achieve their 
assigned tasking and in this case 
that meant satisfy the flying program. 
Invariably the psyche of maintainers 
developed with this focus - Two and 
a Spare, Two and a Spare, Two and 
a Spare in order to meet Aircrew 
training requirements of providing 10-
10-10 (Pilots, AvWO and Aircrewman) 
per year. 

Underlying this attitude was the MH-
60R publications. For those that have 
had the opportunity to work within 
the confines of these documents will 
understand the complexities. As a 
result, as human nature will tend to 
do, personnel will on occasions find 
a more efficient way of conducting 
a task. This isn’t new and was well 

documented within the Sea King 
Board of Inquiry;

It should be remembered that in 
the case of 817 Squadron, the 
development of these norms has 
probably been an adaptive response to 
the demand placed upon the Squadron 
to maintain a serviceable fleet, in an 
environment of resource challenges, 
produced by operational tempo and 
manning/equipment limitations. They 
are more often than not examples 
of how productive groups and 
individuals meet what they infer as 
the primary goals of the organisation. 
’Shortcuts and workarounds,’ although 
undesirable, are often the resolution 
of the tension between resources 
availability (Time, tools, publication, 
parts etc) and aircraft serviceability 
being the primary driver of the 
organisation. Most of the time, such 
actions do not result in negative 
consequences - sometimes they do. 
(Sea King BOI Report Chapter 9, Annex 
B Paragraph 11).

This of course isn’t a problem in itself, 
as long as the correct procedure is 

followed for a Maintenance Procedure 
Modification (MPM) and the decision 
is made at the right level. During 
the ROMEO Safety Stand Down, 
it was identified that the correct 
procedures for modifying procedures 
were not always being followed – we 
had a culture where deviation from 
the publications was becoming 
normalised. Activities where this was 
identified included ALFS Transducer 
R&I, S56 Servicing and the Cargo 
Hook Op Check. 

This article will focus on an ASR 
pre March 2019, and look at how 
normalised deviance from the 
maintenance publication invariably 
resulted in a maintenance violation.

ASR DEFEV19030070 – Pilot and Co-
Pilot Vertical Flight Pushrod Footwell 
Fairings Not Installed During Flight

The removal of the vertical flight 
pushrod covers was carried out by 
Tradesperson (TP) 1 on the 16 Jan 19 
during the removal of the cockpit floor 
panels in accordance with the relevant 
Interactive Electronic Technical 

Normalised Deviation  
– Setting Your Mate Up
LEUT M LAVERTY, RAN
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Manual (IETM) Work Packages. The 
vertical flight pushrod covers were 
assessed as serviceable, tagged and 
placed on the serviceable shelf for 
reinstallation at a later date. A CAMM 
entry was raised for the removal of 
the Cabin Floor, which included the 
removal of the vertical flight pushrod 
covers. 

Good job so far….All fairly straight 
forward….Right?

As is often the case at 725 Squadron, 
Servicing Units (SU) rotate watch 
times and aircraft on a regular basis. 
Due to this, TP1 and their subsequent 
team rotated to another aircraft and 
the task was handed over to another 
SU team. As such, TP2 and Trade 
Supervisor (TS)1 are tasked with 
completing the job started by the 
original SU team. 

No issue here, teams hand over 
maintenance all the time…..

TS1 briefed TP2 for the installation 
of the cabin floor, a task which is 
considered to be simple in nature. 
TS1 and TP2 indicated that the 
vertical flight pushrod covers were 

not normally removed during removal 
of the cabin floor, therefore the task 
brief by TS1 did not include specific 
mention for the reinstallation of the 
vertical flight pushrod covers.

Limiting the scope of the task…..? 
Precondition…..? Simple task…

TP2 carried out the task with some 
issues identified throughout. This 
resulted in the task taking longer than 
first briefed and due to waiting on 
stores, was conducted over a number 
of days.

Distraction?

The Quality Assurance (QA) step 
carried out by TS1 focused on Foreign 
Object Debris (FOD) with an additional 
check for the application of the 
corrosion preventative compound on 
and around the flight controls. TS1 
indicated that on completion of the 
securing of the cabin floor by TP2, 
they conducted an additional check 
of the cabin floor securing hardware. 
TS1 scoped this maintenance task 
with consideration of this practice and 
as such TS1 inspection was limited to 
this scope.

Why would TS1 look..? It’s not a QA 
step and we never remove those 
covers anyway...right?

Two substitution tests were carried 
out. The first focused on the removal 
of the vertical flight pushrod covers 
for which it was found that it is 
common for them not to be removed. 
TP2 passed.

The second was on the following 
of the maintenance procedure. In 
this substitution test TP2 failed as 
those tested have stated that they 
would have followed the procedure. 
It is determined that this may be the 
case, but substitution test number 
one demonstrated through the R&I of 
the cabin floor that not all steps were 
normally being carried out.

Ahh so holistically not everyone 
removes the covers…hmmm? But 
everyone follows the publications….? 
So how are they doing the 
maintenance?

The R&I of the vertical pushrod covers 
are commonly not removed due to 
the accessibility of the retaining 
hardware. It was identified during the 
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investigation that the inspections 
carried out in that area can be 
achieved through the use of other 
means such as mirrors.

So what could have captured this error 
earlier…. PBED, Rule of Three? 

Task Preparation – Identifying all 
the parts for the reinstallation of the 
cabin floor may have resulted in the 
vertical flight pushrod covers being 
identified on the serviceable shelf.

Task Brief – TS1 scoped the brief 
based on the assumption that the 
vertical pushrod covers would not 
have been removed. By limiting the 
scope of the task brief, assuming 
the task to be simple in nature and 
trusting that the task was within the 
scope of TP2, TS1’s mental model for 
the task did not include the vertical 
pushrod covers. Had the task brief 
encompassed the potential that the 
covers had not been removed, TP2 
may have had greater situational 
awareness when conducting the task. 

Task Execution – The identification 
of the uninstalled vertical pushrod 
covers had the potential to be 
identified during the conduct of the 
maintenance by TP2, if they had 
correctly carried out all steps in the 
publication. 

Task De-Brief – The scope of this 
brief coupled with the preconceived 
assumption by TP2 that the covers 
would not have been removed, led 
to a failure by TP2 to follow the 
publication and check that the covers 
were in fact uninstalled. 

1  James Reason 12 Principles of Error Management

Application of the Rule of Three (an 
immediate risk management tool) at 
the beginning and throughout the job 
had the potential to identify to TP2 and 
TS1 that the task may not have been 
as simple in nature as initially thought. 
Identifying the Ambers of the task 
would have heightened TS1 and TP2 
awareness and identified to them to 
slow the task down and move through 
each maintenance step in a deliberate 
fashion managing the identified 
Ambers into the Green. The following 
is an assessment of three Ambers:

Amber One – TS1 and TP2 did not 
remove the cabin floor.

Amber Two – TS1 and TP2 were 
handed over the task by a different SU.

Amber Three – The not progressing as 
planned and briefed.

The investigation of this ASR looked 
at ‘..human error as a consequence 
rather than a cause..’1  which brings 
me back to the title of this article – 
Normalised Deviation – Setting Your 
Mate Up. The normalisation of not 
removing the vertical flight pushrod 
covers led to a condition where when 
they were removed other maintainers 
were unaware. Individually TP2 
and TS1 violated through their 
individual actions and inactions. But 
organisationally changes needed to 
occur. These changes have been in 
part addressed through a Cultural 
Action Plan documented in725SQN 
Commanding Officer Memorandum 
06/19. A document that contains 
initiatives including but not limited 
to – balance the number of aircraft 
at the Squadron and changes 

to the flying window that drive 
maintenance capacity, re-baselining 
of command expectations, priorities 
and demonstrated commitment to 
identifying and resolving any raised 
discrepancies. These initiatives 
will have had positive impacts to 
the culture at 725 Squadron. But 
essentially the initiatives are providing 
time; time to conduct quality not 
quantity of maintenance tasks, time 
to identify and document maintenance 
efficiencies, time to mentor and time 
to grow experience.

Empowering our maintainers at 
all levels to identify maintenance 
efficiencies needs to be encouraged, 
thus giving ownership of the solution 
to the workforce. In this example 
ASR, maintenance had identified a 
valid reason for not removing the 
vertical flight pushrod covers, though 
had failed to raise the appropriate 
documentation. As such the 
conditions were set for ‘Setting Our 
Mates Up’ to fail.

FASO Comment:

I‘d like to congratulate the author for 
a candid analysis of an issue that 
has relevance across all FAA units. 
This is an excellent example of the 
reason investigations into incidents 
need to look at the organisational and 
cultural aspects, not just the actions 
of individuals. This is to make sure 
the organisation is also not setting up 
individuals in the future.

LEUT Laverty is awarded $150 
for his article to TOUCHDOWN 
Magazine. Congratulations
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“The challenge of rocket science 
pales in comparison to the 
complexities of safety management.” 
James Reason, 2005

One of the most versatile acquisitions 
to Navy’s Fleet in recent years is the 
Multi-Role Aviation Training Vessel 
(MATV), MV Sycamore. Sycamore has 
successfully completed its first year 
of service. The 94m vessel based 
on the Damen DN2000 hull design 
enables real-time training in Aviation, 
Mine Warfare and Diving support, 
Officer and Sailor Sea Familiarisation, 
Practice Weapon Recovery and 
Boarding Party training; with more than 
300 operational sea days per year.  

The Sycamore is an Australian 
flagged, Lloyd’s Register (LR) vessel, 
compliant with Australian Maritime 
Safety Authority (AMSA) certification 
and crewed by a Contracted Vessel 
Operator (CVO), Teekay shipping. 
However, procedures are being 
developed to enable the MATV to 
transfer from AMSA to/from Defence 
Flag Administration (DFA), as required. 

Sycamore is operated exclusively by 
the CVO who is responsible for all 
operational and maintenance aspects 
of the vessel. A permanent Navy 
Liaison Officer (NLO) directs all MATV/
CVO activities aviation or otherwise on 
behalf of the RAN. 

The MATV carries up to 71 ADF 
trainees and trainers or other 
Commonwealth personnel with an 
additional 20 ‘Day Only’ personnel, all 

of whom are contractually classified 

as Special Personnel (SP). 

To facilitate aviation training, 

the Flight Deck environment was 

modelled on the ANZAC Class FFH 

(specifically HMAS Perth). Although 

the MATV does not have a hangar, 

it is designed to support fuelling/

de-fuelling and Helicopter In-Flight 

Refuelling (HIFR) as well as providing 

sufficient ground electrical power 

to support all military rotary aircraft 

types. Sycamore has an aviation 

radar within a purpose-designed 

classified compartment located aft 

of the Bridge. This room is fitted 

for concurrent aircraft control and 

Unmanned Aerial Systems (UAS) 

operations, fixed or/and rotary. 

A large well-equipped Helicopter 

Control Station (HCS) is located aft 

in the superstructure overlooking the 

Flight Deck.

OPSTAR, under contract to the 

Commonwealth, provide a qualified 

deck team to the embarked NLO/

HCO for the conduct of flying 

operations. Primarily in support of 

the HATS contract and Navy and 

Army operational squadrons for flying 

currency. OPSTAR also provide a 

permanent embarked NSW qualified 

Trauma Paramedic. Navy provide 

aviation related medical/safety 

equipment and Flight Deck clothing for 

all embarked ADF personnel. 

Regulatory 
Requirements
With respect to normal maritime 
operations, the principle Government 
regulator for the MATV is the 
Australian Maritime Safety Authority 
(AMSA). In this context, the 
Occupational Health and Safety 
(Maritime Industry), Act 1993 
{OHS(MI) Act} applies.

A Memorandum of Understanding 
(MOU) exists between AMSA and 
SafeWork NSW. The MATV is required 
to comply with the OHS(MI) Act, the 
MOU covers circumstances when the 
vessel is in NSW waters, AMSA and 
SafeWork NSW work together and 
determine jurisdiction in the event of 
a health and safety incident on-board. 

The OHS (MI) Act is applicable 
(in general terms) to Australian 
Registered Vessels travelling 
internationally or between States, 
(or declared into such coverage). 
This legislation operates in parallel 
with the Navigation Act 2012, which 
is generally applied to Australian 
Vessels travelling on, or that are 
certified to travel on international 
voyages. This legislation applies to 
the vessel at all times, including when 
the vessel is alongside.

With the implementation of the 
Navy Safety Management System 
Manual ed. 5 (ABR6303) in 2014, 
Navy provided a stimulus for change 
to meet the requirements of the 

Safety Is Not Rocket Science
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2011, Commonwealth Work Health 
& Safety (WHS) legislation. Chief 
of Navy (CN) in Section 1, Chapter 
1, gave a commitment that “no one 
would be put at risk from anything 
done by Navy in its conduct of peace 
time activities, so far as is reasonably 
practicable (SFARP).” 

With the MATV operating under 
OHS(MI) Act, there remains a 
requirement to maintain the cultural 
characteristics, concepts and 
principles that underpin how Navy 
manages safety. 

In January 2017, Defence took the 
journey towards introduction of the 
Defence Aviation Safety Regulations 
(DASR). The DASR is based on the 
European Military Airworthiness 
Requirements (EMAR), which are 
drawn from the European Aviation 
Safety Authority (EASA) regulations 
and represent an emerging global 
convention in technical regulation of 
military aviation. 

The Sycamore Flight Deck and 
associated equipment comply with 
DEF(AUST) 5000 requirements, and 
aviation activities are undertaken to 
be compliant to the DASR.

Safety Strategy
Director MATV, CAPT Allen Whittaker 
said ‘During the acquisition stage of 
the MATV program, a Safety Strategy 
was developed to establish the base 
line expectations for the Safety 
Management System (SMS) based 
on both military and commercial 
expectations, as they both apply.’ 
Engagement with the three regulatory 
bodies AMSA, NSEPC and DASA 
remain critical to the development 
and evolution of this Safety Strategy. 

The Safety Strategy details the 
requirements for the Safety 

Management Plan (SMP) and Safety 
Case Report (SCR) including the 
critical elements around consultation, 
risk assessment, assurance and 
investigation.

To articulate how the MATV Safety 
Strategy would meet the requirements 
of all three regulators, a detailed 
mapping process was undertaken to 
determine how each legislation inter-
relates with the other. The mapping 
ensured system integrity through 
overlaying the strong elements of 
each legislation to improve on the 
weaker elements of the other.

Safety 
Management Plan
Central to any SMS implementation 
is the Safety Management Plan 
(SMP). The structure of the MATV 
SMP was deliberately aligned with 
ABR6303, however, the description 
of each section is derived from the 
OHS(MI) Act, associated Regulations 
and the Teekay Marine Operating 
System (Polaris). This approach 
embraced commercial best practice 
and procedures with Ship Specific 
Work Instructions (SSWI). From an 
assurance perspective, this was 
essential to achieve compliance with 
AMSA certification but align with 
ABR6303 definition and prescription 
across each section. This approach 
provided an additional mapping 
exercise, asking the question, how 
do the elements of the OHS(MI) Act 

achieve the performance requirements 
of ABR6303? To streamline the 
SMP, the Fleet Aviation Officer 
(FAVO) agreed that the maritime and 
aviation elements be incorporated 
as a single SMP. Review of other 
Platform SMPs and Aviation SMPs 
concluded considerable duplication 
of information. With the exception of 
specific consultation structures and 
incident reporting databases there 
is little difference in the intent of the 
13 Elements of the DASR and the 8 
Sections of ABR6303. 

The requirements of the DASR have 
been absorbed into the relevant 
sections of the Sycamore SMP 
and ensures aviators operating 
on Sycamore can efficiently locate 
essential information. An aviation 
specific annex is included with a 
legislative mapping matrix.

Consultation and 
Communication
The MATV applies an extensive 
horizontal and vertical consultation 
and communication model. The 
central consultation meeting is the 
MATV Safety System Working Group 
(SSWG). This meeting, held quarterly 
is represented by a broad spectrum 
of stakeholders from Navy, CVO, 
Aviation, UAV, MW & Diving, PWR, 
NEOC and Recruits. 

Teekay facilitate monthly safety 
meetings attended by all personnel 

Teekay personnel lowering the S-100 through the flight deck hatch
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on-board the vessel. This safety 
meeting reviews all recent hazards 
and actions, and also presents a 
safety topic for discussion. As an 
aviation training vessel, aviation is 
a central focus at every quarterly 
meeting. Information from the Ship 
Safety Meeting is communicated 
to the Teekay Corporate Safety 
Committee and the SSWG.

Risk Management 
‘Over the past 18 months the MATV 
has embarked on a rigorous risk 
assessment process to analyse the 
elements contained in the MATV 
Statement of Operating Intent (SOI) 
against its range of tasked activities to 
test and prove the SMS is robust,’ said 
CAPT Whittaker

Facilitated BowTie risk assessment 
workshops underpinned the 
development of Safety Risk 
Assessments (SRA), Risk 
Management Plans (RMP), Navy 
Vessel Operating Procedures (VOP) 
and Teekay Ship Specific Work 
Instructions (SSWI).

The risk assessments also supported 
First of Class Flight Trials (FOCFT) 
for EC135, and Schiebel S-100 
Unmanned Air Vehicle.

Assurance
A thorough, three-tier assurance 
program has left no stones unturned 

to ensure the vessel is best placed to 
safely operate.

Level 1 assurance includes routine 
audits and inspections conducted 
by the CVO and Embarked Naval 
Units (ENU). This level answers the 
question, “are we doing what we said 
we would do and is this effective?”

Level 2 assurance includes audits 
from key stakeholders across 
Defence and Teekay Corporate. This 
level validates that we are achieving 
organisational performance standards 
(Navy and Teekay).

Level 3 engages with external 
stakeholders and regulators to 
ensure we are compliant with relevant 
legislation (Maritime, WHS and 
Aviation). 

Culture
Finally, but primarily, the MATV is 
focussed on creating and maintaining 
a generative safety culture from 
both the civilian operation and 
military control aspects. Achieving 
this on a multi-role, civilian operated 
military training vessel has been 
challenging. To support this, Teekay 
have successfully implemented their 
corporate SPIRIT Culture program and 
Propelling Leadership Model. 

The NLO together with the vessel 
Master and crew are routinely 
engaged in Safety activities, 

assessments and meetings and can 
attest that the Teekay culture model is 
congruent with the cultural elements 
of ABR6303 and DASR.

Feedback from personnel who have 
embarked on the MATV indicate 
a positive experience in attitude, 
professionalism and safety of 
the crew, standard of meals/
accommodation and the ability of 
the vessel to deliver on its stated 
capability effects. 

As Navy transitions from ABR6303 to 
ANP2200, the Sycamore is reviewing 
its SMP to ensure it remains effective.

‘In all, we have achieved a lot, set 
the scene and frameworks for 
future commercial large hull vessel 
operations supporting the ADF and 
optimised the outputs required within 
limited available resources’ CAPT 
Whittaker said.

FASO Comment:

Whilst not relating to a specific safety 
incident this article illustrates how it 
is possible to operate under multiple 
(I counted about 7) different sources 
of legislation. Far from shying away 
from some of these unfamiliar rules 
the MATV project has shown how 
it is possible to work safely and 
efficiently in this construct. I thank Mr 
Binks for providing us with a valuable 
perspective of how contracted 
operations and their SMS interacts 
with the Navy and FAA.

EC135 landing on the deck of MV Sycamore
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Incidents of damage during ground 
handling occur as maintenance 
personnel are working on, or 
around, an aircraft on the ground. 
Each incident has an associated 
cost, both tangible (cost and loss 
of capability) and intangible (team 
morale, associated maintenance). The 
real irony is, that almost all of ground 
handling incidents are preventable 
with constant vigilance. 

One such ground handling occurred 
on 20 Dec 18 at 816 Squadron when 
aircraft A48-008 was required to 
be moved from Hangar Nine to the 
Flight Line for a ground run. The work 
stands were moved away from around 
the aircraft towards the front of the 
hangar prior to towing. The aircraft 
was in spread state, but still the 
rotor blades had sufficient clearance 
from the work stands as the aircraft 
transited out of Hangar Nine. Once 
the ground run had been completed, 
the aircraft was required to be moved 
back into Hangar Nine. This aircraft 
move, like many previous aircraft 
moves was expected to go as planned 
and to the maintenance team, it 
appeared routine by all accounts. 

The Aircraft was towed past the 
Hangar Nine threshold and as it 
approached within two feet of the 
marked aircraft parking line, the 
Aircraft Director (AD) called out 
‘Standby.’ The wing walker (Port) had 
earlier noticed that the Yellow Main 
Rotor Blade was a bit close to the 
work-stand, but believed the rotor 
blade will not make contact and 
hence, did not call out ‘STOP’ to alert 
Aircraft Move Director. 

There was no prior warning from 
the wing walker and the team was 
anticipating the final ‘STOP’ call 
from Aircraft Move Director. However, 
the wing walker ultimately raised 
alarm upon realising that the contact 
between the yellow blade and the 
work stand was imminent. The wing 
walker called out ‘STOP... STOP... 
STOP..!’ indicating the intent to initiate 
emergency stop in order to prevent 
contact. This call from the wing walker 
was heard by Aircraft Director who, 
having already called ‘STANDBY’ 
moments ago, was now poised to 
call ‘STOP’ as the next command in 
sequence. Both the aircraft brake 
rider and the tow motor driver were 
also anticipating the Aircraft Director 

to call ‘STOP’ as the next command 
to mark the aircraft position on 
parking line. 

The Aircraft Director called out 
‘STOP’ and both the aircraft brake 
rider and tow motor driver applied 
brakes, coming to a complete stop 
at the parking line, but by this time, 
the yellow Main Rotor Blade tip cap 
had come in contact with a work 
stand placed towards the front of the 
hangar. Upon inspection of the tip cap 
it was found to be unserviceable and 
required replacement.

So what happened..? Why did the 
wing walker not call out ‘STOP’ earlier 
and allow the rotor blade to come in 
close proximity to the work stand..? 
The answer lies within the mental 
model of the wing walker and in the 
understanding of biases that exist in 
human decision making. 

Earlier in the day, the work stand 
had been moved towards the front to 
prevent contact with rotor blades as the 
aircraft was moved out. The wing walker 
was part of that aircraft move team 
and knew that there was sufficient 
clearance when aircraft was moved 
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out of the hangar. This detail likely 
impaired the tradesperson’s decision 
with optimism bias (overestimate the 
odds of our own success) and to some 
extent, confirmation bias (the tendency 
to focus selectively on new information 
that goes to confirm pre-existing beliefs 
and trivialise anything that might 
challenge those beliefs). The wing 
walker remained confident the aircraft 
would make it to the parking line as 
it was being moved back in the same 
hangar it had come out of earlier in the 
day. Although, the wing walker saw the 
blade come close to the work stand, 
their decision in not calling out ‘STOP’ 
was likely affected by bias. 

Numerous studies have been 
conducted to understand the 
optimum load for the human brain 
to keep it optimally stimulated and 
alert without decrement in vigilance. 
Norman H Mackworth, a British 
psychologist and cognitive scientist 
conducted pioneering work in study 
of boredom, attention and vigilance. 
His studies concluded that vigilance 
decrement (the declining ability 
to detect events over time) was 
universal, and not a reflection of poor 
discipline or commitment. 

In absence of recognition of one’s 
own limitation and biases, even a 
small variable can throw robust plans 
into jeopardy. In this case, a simple 
variable that the aircraft move team 
did not recognise was that the Main 
Rotor Blades had indexed differently 
after the ground run, which meant 
they sat differently with respect to 
obstacles the team cleared on the way 

out of the hangar. This event highlights 
that the decision making of the wing 
walker was likely impaired by biases 
which led to assumptions being made, 
consequently preventing the wing 
walker from making an early ‘STOP’ 
call to halt the aircraft movement. 

There is significant incentive in 
reducing this preventable cost that 
is borne by The Fleet Air Arm. On the 
surface a ground handling incident 
appears to be minor damage with the 
only cost being that of the repair, but 
the true cost cannot be calculated 
accurately because, rather like a 
pebble thrown into a pond, the ripples 
spread out and there are other 
tangible and intangible costs that the 
organisation has to pay. 

Some of the costs that should be 
considered in calculating the true 
cost of damage caused during ground 
handling are:

1.	Repair Costs – Damage to aircraft 
due to poor ground handling will 
take it out of the Flying Program for 
repair and carries a tangible cost.

2.	Maintenance Costs – The 
Calendar based maintenance cost 
that is required to be conducted 
when the aircraft is not available 
for Flying Program.

3.	Logistical Costs – If this ground 
handling damage occurs at a 
remote location and requires a 
contractor working party to be sent 
to assess and repair the damage, 
then there is additional cost 
involved with logistics.

4.	Schedule Cost – There is cost borne 
by the Schedule where the aircraft 
is taken out of the Squadron’s flying 
program and is not available to 
meet operational tasking. 

5.	Cost to Reputation and morale 
– There are intangible costs to 
reputation and unit morale which 
are harder to quantify.

6.	Cost of Injury – If personnel are 
injured then there is cost associated 
with their recovery and a cost 
associated with lost injury time.

7.	Cost of Consequential Damage 
– Damage to other equipment or 
aircraft is also a variable.

These costs associated with ground 
handling damage are both tangible 
and intangible and it is easy to see 
how calculation for the cost of a 
ground handling incident can spiral 
out of control. This event was not 
unprecedented and serves a reminder 
to remain continually vigilant in all 
aviation activities including routine 
ground handling activities.

FASO Comment:

As can be seen in this article, 
examination of a seemingly minor 
incident reveals important takeaway 
lessons for everyone involved in 
aviation. Whilst humans will always 
be vulnerable to their brain’s 
limitations, awareness of these limits 
is important.



References: 

A.	DEFEV19031258 Tail Rotor 
Coupling Shaft

B.	DEFEV19050266 Inlet Particle 
Separator Blower

C.	DEFEV19041180 Malfunctioning 
Engine Anti Ice Start/Bleed Valve 
in flight

By the components listed in the titles 
of the references you are well within 
your rights to ask what they have 
in common that would lead to the 
writing of a TOUCHDOWN article. I’ll 
try my best to tie them all together 
by the relevant events of each, in 
their respective lives on A48-004 
(Nightmare), an MH-60R Seahawk. 

Unbeknownst to me this article had 
it’s humble beginnings in 2015 when 
the first incorrect data recording of 
one of these components occurred in 
CAMM2 and culminated in 2019 with 
the actual events that occurred to 
kick start this article. The subsequent 
investigation of these events, across 
two unrelated ASRs (Refs A and B), 
was required so that the lessons 
from each can be shared with the 
readers of TOUCHDOWN. This is being 

done as the ramifications of incorrect 
CAMM2 data recording could have 
been far worse if the lack of “Attention 
to Detail” that caused the incorrect 
data entry were to be portrayed when 
recording data against components 
having a critical lifing policy.

On the 25 Mar 19, I had received an 
email from the Military Helicopter 
Support Company (MHSCo) that 
left me feeling extremely uneasy. 
Essentially it said “We have a Tail 
Rotor Coupling Shaft assembly in our 
warehouse that has been returned by 
your Flight unserviceable, yet CAMM2/
NETMAARS indicates that it is still 
fitted to A48-004. Please investigate.” 

This email had my immediate and 
undivided attention as the Tail Rotor 
Coupling Shaft assembly is a flight 
critical component. Located through 
the centre of the Tail Rotor Gear 
Box Output Shaft, it rotates with the 
Output Shaft, and is moved by the 
Tail Rotor Servo in a linear motion 
to control the pitch on the Tail Rotor 
Blades. Loss of pitch control through 
damage or failure of the Tail Rotor 
Coupling Shaft assembly will have a 
direct effect on the controllability of 
the helicopter.

In order to ascertain the extent of the 
issue I needed to know the answer to 
several questions. Most importantly 
was whether the 90 AFHRs that were 
flown in this mismatched configuration 
had caused a “Flight Safety Event” 
by over flying a throwaway lifing 
policy. These AFHRs had accrued 
against an assembly that was sitting 
in a warehouse 4000km away, not 
on the assembly that was actually 
fitted. Fortunately Nightmare was 
undergoing maintenance so there 
was time to conduct appropriate 
investigation without the pressures 
that can be faced if flying operations 
are being conducted (eg. recall of 
aircraft, grounding of aircraft, and the 
inevitable questions to which there is 
no answer to, until further information 
is obtained). 

At this point it is important to note 
that the Tail Rotor Coupling Shaft 
assembly is made up of following 
three components with associated 
lifing policy. Shaft Pitch Control (On 
Condition); the Ball Bearing Annular 
(3000 AFHR), and the Control Link 
Stationary (20000 AFHR).

In late January Nightmare had 
completed a D-Phase (800 AFHR) 
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servicing. Though not part of the 
phase servicing package the Tail 
Rotor Coupling Shaft assembly was 
physically replaced due to wear. 
This maintenance was completed 
in November of 2018. Interrogation 
of the CAMM2 data showed that 
electronically within the Tail Rotor 
Coupling Shaft assembly the Shaft 
Pitch Control sub-assembly was 
replaced. This meant that the original 
Tail Rotor Coupling Shaft assembly 
serial number was retained in 
CAMM2 thereby allowing the 4000km 
separation of aircraft and component.

Fortunately through all of this it was 
determined that there had been no 
over fly of component throwaway lifing 
policy and with CAMM2 appropriately 
adjusted the business of flying could 
continue.

One month later on 30 Apr 19, #2 
Engine suffered a malfunction of the 
Engine Anti Ice and Start Bleed Valve 
(AISBV) in flight, as reported at Ref C. 
This malfunction was the precursor 
to finding that incorrect CAMM2 
data recording had been occurring 
on various Inlet Particle Separator 
Blowers (IPS) from 2015 through to 
2019. Fortunately the IPS is also an 
on condition component, therefore 
there was no throwaway lifing policy 
that could be overflown

Replacement of the #2 Engine AISBV 
requires the removal of the #2 Engine 
IPS for access. In doing this and 
printing out the required Travel Tag it 
became apparent that the IPS serial 
number in CAMM2 did not marry with 
the serial number physically on the 
component. 

The subsequent investigation revealed 
that there had been several points 

in the 2015-2019 timeline where 
the data in CAMM2 could have 
been rectified if a correct level of 
“Attention to Detail” had been applied 
when conducting the removal and 
installation (R&I) of the respective 
IPS. From the details available in 
CAMM2 it appears that the physical 
serial numbers were not checked 
against the actual position of install. 
This is evidenced in the first recorded 
R&I of both IPS occurring on the same 
date by the #1 IPS being physically 
fitted in the #1 IPS position yet on 
CAMM2, #1 IPS serial number had 
swapped sides to the #2 IPS serial 
number position. This also meant 
that the same had occurred with the 
#2 IPS. In reality there is no issue 
with the physical swapping of the two 
IPS, it is the CAMM2 Asset Position 
that was not correctly annotated in 
both cases, leading to hours being 
incorrectly accrued against the 
opposite IPS.

This situation remained constant until 
the #1 Engine was replaced in 2018, 
even though there were two more 
recorded opportunities to correct the 
incorrect Asset Position. 

In May 2018 #1 Engine was replaced 
because of an excessive oil leak. 
Due to the respective IPS serial 
numbers remaining incorrectly 
annotated in CAMM2 the incorrect 
IPS serial number was returned 
with the #1 Engine CAMM2 data 
when it was sent for repair. With the 
replacement engine fitted so was 
the new #1 IPS. It was at this point 
that the #1 IPS position on CAMM2 
correctly reflected the physical serial 
number of the installed IPS, on the 
#1 Engine only. It was also the last 
recorded opportunity to correct the 
remaining Asset Position for the #2 

IPS serial number. This didn’t happen 
and hence a TOUCHDOWN article is 
written in the hope that whenever any 
serialised component is replaced from 
here on in, an appropriate amount of 
“Attention to Detail” will be placed 
on the very necessary requirement 
to ensure the Asset serial number 
is correctly annotated in the Asset 
Position.

Having read through this article 
think of some “what ifs” in the two 
situations. 

•	 What if the Tail Rotor Coupling 
Shaft assembly had been closer to 
it’s throwaway life and had actually 
overflown that life in the period 
it took for MHSCo to send the 
initiating email.

•	 What if MHSCo had not paid 
“Attention to Detail,” never 
checking actual Asset Position 
and therefore never sending the 
initiating email.

•	 What if a lack of “Attention to 
Detail” resulted in the Asset 
Position not being correctly 
recorded over an extended amount 
of time (either AFHR or Calendar), 
to such an extent that because it 
was not picked up it resulted in an 
aircraft crash.

Each of these scenarios is plausible. 
It is through the multiple layers of 
checking, beginning with the “Attention 
to Detail” at the tradesman level 
working through to those who are 
working in the background to ensure 
that “Attention to Detail” is maintained.

FASO Comment:

The reader may be forgiven for 
thinking this is an overly complex 
and detailed article for TOUCHDOWN. 
This is precisely the point however as 
the well known problem of CAMM2 
data entry errors is prevalent across 
multiple types and is being addressed 
in many forums as a known pre-
condition for error. The personnel 
operating in this environment in a 
hangar on shore or during phase 
maintenance overseas need to be 
aware of this and maintain their 
vigilance in attention to detail. Thank 
you CPO Reader for a well researched 
and thorough article.
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STANDARDS
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COMPLACENCY

You or your work mates may LIVE TO REGRET IT –  follow the correct procedures

BEWARE OF 
SHORTCUTS

(or may not)



DPS: MAR010-19

DPS NOV038/19


