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NOWRA CRASH:
THE LESSONS LEARNT

WGCDR Russell Kennedy, 
RNZAF

FOR those not familiar with the tragic 
Nowra Crash aircraft accident, a Royal 
New Zealand Air Force (RNZAF) A4 
Skyhawk crashed during 2001 on the 
western side of the RAN Naval Air Sta-
tion at Nowra, NSW with the loss of 
the aircraft and pilot.

On Friday 16 February 2001 the 
pilots of RNZAF Skyhawks NZ 6202 
and NZ 6211 (Kiwi Black) and NZ 6213 
(Kiwi 02) conducted a practice for a 
display to be flown the following day at 
the Avalon Air Show in Victoria.

At 1416 hrs local time, Kiwi Black 
formation took off from Nowra and 
transited to a training area over the 
sea. Both aircraft carried two 300 gal-
lon tanks, as well as an air-to-air re-
fuelling store (buddy store) on the 
centre (fuselage) pylon, and each car-
ried approximately 7,200 lb of fuel on 

take-off. Once established in the area 
at 1,000 ft Above Ground Level (AGL). 
Black One conducted two individual 
barrel rolls without the air-to-air refu-
elling drogue extended, then two with 
the drogue extended. A plugged for-
mation barrel roll was then flown to 
a base height of 1,000 ft AGL with-
out incident. A second plugged bar-
rel roll was then flown, during which 
Black One advised that he was tight-
ening the manoeuvre and that the for-
mation would exit the barrel roll slight-
ly low. Black Two reported that he 
had experienced no problems with the 
manoeuvre.

A third plugged barrel roll was 
subsequently completed. During the 
transit back to the airfield, at Black 
One’s suggestion, Black Two dumped 
approximately 700 lb of fuel.

At 1435, as Kiwi 02 (the solo dis-
play aircraft) took off, Kiwi Black com-
pleted a practice flypast in a slight 
right hand turn at a height of 260 ft 
AGL. The formation reversed the turn 
to the left to position for a wingov-
er. A right hand wingover was then 
completed. finishing near the thresh-
old of Rwy 21 at a height of approxi-
mately 740 ft indicated (580 ft AGL) on 
a heading of 252 degrees. During the 

wingover Black One commented that 
the manoeuvre would have to be off-
set further on the day of the air show. 
After exiting the wingover, a gradu-
al turn on to 237 degrees was com-
pleted, during which the formation was 
gradually climbed to approximately 
880 ft indicated. A left hand barrel roll 
was then commenced from an entry 
speed of 285 kts. During the exit from 
the barrel roll Black One transmitted 
a warning to Black Two, who became 
aware of both the proximity of the 
ground and the high rate of descent. 
He began to separate from Black One 
by simultaneously moving left and in-
creasing his pitch rate, disengaging 
from the refuelling drogue as he did so.

Black One failed to recover from 
the ensuing dive and impacted the 
heavily wooded terrain adjacent to the 
airfield, with the pilot sustaining im-
mediate fatal injuries. Black Two nar-
rowly avoided the terrain and climbed 
to a safe altitude where he was joined 
by Kiwi 02. Black Two, believing that 
his aircraft may have struck trees 
during the recovery, requested a vi-
sual inspection. The visual inspec-
tion revealed no damage to Black Two 
and both aircraft returned to land on 
Rwy 21 without further incident.
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CIRCUMSTANCES 
SURROUNDING THE ACCIDENT
Overview
Recognising early in the investigation 
that human factors played a significant 
part in this accident, the Court of In-
quiry attempted to identify the chronic 
(long term) and acute (short term) fac-
tors that may have affected the acci-
dent pilot.

A range of predisposing factors 
were identified, all of which directly af-
fected the pilot’s performance. Over 
time, these predisposing factors were 
considered to have adversely affect-
ed the pilot in two significant ways: by 
inducing complacency in his perfor-
mance, and by leading to diminished 
capacity. Both of these chronic factors 
were then compounded by a series of 
acute in-flight stressors, which com-
bined to induce the pilot to make two 
critical errors, one in technique and 
one in cognition (relating to altitude). 
These two errors, when combined dur-
ing the accident sortie, resulted in a 
final failure mode commonly termed 
Controlled Flight Into Terrain.

Predisposing Factors
The investigation considered the 
workload of the pilot to have been 

adversely affected by the shortage 
of instructors in No 2 Squadron, long 
hours of work leading to compromis-
es of crew duty guidelines, conflicting 
task priorities, the air show itself, and 
the difficulties he was having in find-
ing time to take leave. As a result, the 
pilot had reported feeling fatigued for 
an extended period of time.

At the time of the accident the fu-
ture of the Air Combat Force (ACF) 
was in question and the accident pilot 
was passionately concerned about its 
future. This probably added to the 
other stressors identified. The investi-
gation also considered that the RNZAF 
has inadvertently developed a ‘can-
do’ command culture that, like the fly-
ing units, focused on achieving outputs 
and down-played the effort required 
to achieve them. The investigation be-
lieved that the pilot shared a common 
perception that Command was indif-
ferent to the problems facing his unit. 
This perception was compounded by 
the detachment of the unit from its 
command/ supervision chain.

The pilot was an experienced ACF 
pilot and flying instructor. He had com-
pleted tuition in display flying and had 
served as the solo display pilot in the 
Red Checkers aerobatic display team. 

Despite having some experience in 
Skyhawk handling and aerobatic dis-
plays, he had apparently never con-
ducted a plugged barrel roll before the 
accident sortie. Black Two, while also 
an experienced ACF pilot, had no expe-
rience in formation aerobatics and had 
similarly never conducted a plugged 
barrel roll. He had, however, conduct-
ed display flying tuition on his Flying 
Instructor Course.

Effect of Predisposing Factors
The investigation considered that a 
complacent approach to work-up for 
the Avalon display had been adopt-
ed. The limited work-up period and the 
manner in which the work-up was con-
ducted are both considered to have 
been significant contributors to the ac-
cident. The investigation also consid-
ered the identified predisposing factors 
to have affected the pilot’s perfor-
mance in another critical way — by di-
minishing his capacity to accurately 
process and prioritise multiple sources 
of information.

Three significant factors created 
critical distractions for the pilot during 
his execution of the accident plugged 
barrel roll. First, the positioning of the 
dumbbell wingover was poor, so that at 
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a time when he should have been fo-
cusing on the entry to a complex ma-
noeuvre it was likely Black One was 
distracted by the requirement to cor-
rect the positioning/altitude error. Sec-
ond, Black One had to periodical-
ly communicate with Black Two. Third, 
the use of the buddy store during the 
manoeuvre imposed two distinct air-
speed restrictions: a minimum of about 
180 kts and a maximum of 300 kts. 
This aspect of the formation’s perfor-
mance received significant attention.

The use of the buddy store dur-
ing the plugged barrel roll had chan-
nellised Black One’s attention to the 
linked cues of airspeed and power. The 
other cue that appears to receive at-
tention, at least in the accident ma-
noeuvre, is the apex altitude. The ac-
cident manoeuvre was flown quite 
differently to the practice ones, how-
ever, and despite having commenced 
from a lower altitude the apex of the 
accident manoeuvre was at the high 
end of the target range. This was 
largely due to the very slow applica-
tion of roll early in the barrel roll. How-
ever, during none of the manoeuvres 
was the inverted attitude achieved 
at the apex; and there appears to be 
only cursory recognition of this fact by 

Black One. At the apex of the accident 
manoeuvre Black One called ‘Increas-
ing the roll rate’, but no significant in-
crease in the rate of roll occurred for 
almost six seconds. The other criti-
cal cue apparently missed by Black 
One was the exit attitude. The Student 
Study Guide (SSG) reference clearly 
states ‘the attitude on exit should be 
20-25 degrees nosedown’.

This prescribed exit attitude was 
exceeded on all practice manoeuvres, 
and excessively so on the accident 
manoeuvre.

As a result of his channellised at-
tention, the pilot was attending primar-
ily to airspeed and altitude cues during 
his execution of the plugged barrel roll. 
He thus failed to recognise the attitude 
cues, which should have alerted him to 
a technique error. Having observed the 
expected cues of airspeed and apex 
height during the accident manoeuvre, 
the pilot had no perceived reason to 
expect that the manoeuvre could not 
be successfully completed to the base 
height as before.

In-Flight Stressors
The pilot’s diminished capacity, hav-
ing been induced by the various pre-
disposing factors, was exacerbated by 

a number of in-flight stressors: the ac-
cident sortie was the only display prac-
tice scheduled prior to the actual air 
show, a short time frame had been ar-
tificially imposed on the sortie, and the 
presence of members of No 75 Squad-
ron provided a critical audience.

Additionally, the investigation con-
sidered it unlikely that the pilot had 
conducted low level formation aero-
batics in this configuration and at this 
weight prior to the accident sortie. The 
change in weight and drag would have 
had an appreciable effect on the per-
formance of the aircraft during aer-
obatic manoeuvres, and it certain-
ly added an additional variable to the 
exercise.

Resultant Errors
Technique Error. Because of the pos-
sibility of rapidly developing high rates 
of descent during the exit, it is impor-
tant during a barrel roll that the true 
inverted attitude is achieved at the 
apex of the barrel roll. In all cases on 
the accident sortie, however, the roll 
rate used was insufficient to achieve  
the inverted attitude at the apex of the 
manoeuvre. During the accident ma-
noeuvre the roll rate used was so slow 
that the wings were still 42 degrees 
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short of inverted as the aircraft passed 
through the horizon. The apex speed 
was 197 kts at an altitude of 3,430 ft 
indicated, or just over 3,000 ft AGL. 
Through the apex, the roll continued 
at a slow rate, such that the invert-
ed attitude was not achieved until the 
nose was 37 degrees below the ho-
rizon. During the subsequent recov-
ery the nose attitude dropped as low 
as 55 degrees below the horizon. From 
this point on the investigation con-
sidered Kiwi Black to have been out-
side the ejection envelope. By the time 
Black One recognised the magnitude of 
the problem and called for Black Two 
to pull up, Black One was in what the 
investigation considered an irrecover-
able position.
Cognitive (Altitude) Error. There is 
no reason to believe the pilot was not 
aware of the 1,000 ft minimum height 
for formation jet aerobatics. Further, 
the fact that the practice manoeu-
vres in the training area were all con-
ducted to a base of 1,000 ft strongly 
suggests this was the planned datum. 
Nowra airfield, however, sits between 
300 and 400 ft Above Mean Sea Level 
(AMSL), with slightly higher terrain to 
the west. The investigation considered 
it highly likely that the pilot succumbed 

to negative transfer, whereby he erro-
neously applied the datum of 1,000 ft 
AMSL he had used repeatedly during 
his over-water practice to the practice 
over the airfield. This view is support-
ed by the gradual but deliberate climb 
toward 1,000 ft (indicated) before the 
manoeuvre was commenced.

The investigation also considered it 
possible that the pilot was in the habit 
of setting QFE (height above airfield) 
on his altimeter for airfield displays, 
as he would have done with the Red 
Checkers. This would account for the 
ease with which negative transfer ap-
pears to have taken place.

The two factors of height and ma-
noeuvre are critically linked. Had the 
accident manoeuvre been flown from 
the required base height of 1,000 ft 
AGL, the accident would not have oc-
curred. Had a correct barrel roll been 
flown from the incorrect base height 
used, the accident would not have 
occurred.

CAUSE(S) OF THE ACCIDENT
The investigation found the pilot had 
been exposed over time to a range 
of predisposing factors, including la-
tent organisational failures and fa-
tigue. These factors were considered 

to have adversely affected him in two 
broad ways: by inducing complacen-
cy in his performance, and by leading 
to diminished capacity. Both of these 
chronic factors were then compound-
ed by a series of acute in-flight stress-
ors, which combined to lead him to 
make two critical errors, one in tech-
nique and one in altitude. These two 
errors, when combined during the ac-
cident sortie, resulted in a final fail-
ure mode commonly termed Controlled 
Flight Into Terrain.

RNZAF Safety Office Comment
The inquiry into this tragic accident 
highlighted some fatal latent organisa-
tional failures that continually need ad-
dressing. Ageing equipment, high rates 
of tasking and a lack of resources are 
exerting enormous pressures on ev-
eryone in the RNZAF. Now, more than 
ever, people must be encouraged to 
speak up if they are concerned about 
an issue.

DFS Comment
Spotlight is grateful to the RNZAF 
Safety Office for the opportuni-
ty to reproduce the above account 
of the tragic Skyhawk accident at 
NAS Nowra, NSW in 2001.
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